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 In
trod

u
ction

O
pen T

ransport T
C

P/IP is a replacem
ent for M

acT
C

P (currently at version 2.0.6).    It is d
esigned

 for use
w

ithin the O
p

en T
ransp

ort fram
ew

ork.

O
p

en T
ransp

ort p
rovid

es the stand
ard

 X
T

I interface (t_op
en(), t_bind

(), etc.) as w
ell as p

referred
 C

 and
C

+
+

 versions w
hich provid

e a superset of X
T

I.   W
e recom

m
end

 that d
evelopers consid

er using the
preferred

 versions of the interface in their d
efau

lt asynchronou
s m

od
e becau

se they are m
ore efficient

on the M
acintosh.

In
stallation

O
pen T

ransport/
T

C
P

 is installed
 by the O

pen T
ransport installer.   U

sing E
asy Install, O

pen
T

ransport/
T

C
P and

 M
acT

C
P backw

ard
s com

patibility are both installed
.    O

pen T
ransport /

T
C

P and
M

acT
C

P
 are m

utually exclusive.    T
he O

pen T
ransport/

T
C

P
 installer w

ill rem
ove the M

acT
C

P
 control

panel if it exists, so if you w
ant to save it, m

ake sure to m
ove out of the system

's control panels fold
er

before u
sing the O

pen T
ransport installer to install T

C
P

.

U
sing C

u
stom

 Install, O
pen T

ransport/
T

C
P

 can be installed
 w

ithou
t backw

ard
s com

patibility.   T
his

can save som
e m

em
ory if you w

ill not be using any applications w
hich need

 the old
 M

acT
C

P interface.
H

ow
ever, even w

ithout backw
ard

 com
patibility, M

acT
C

P and
 O

pen T
ransport/

T
C

P cannot be run at the
sam

e tim
e.

U
se the T

C
P

/
IP

 application in the control panel's fold
er to configure O

pen T
ransport/

T
C

P
.   T

his is
d

etailed
 in a follow

ing section of this d
ocu

m
ent.

G
ettin

g started
 w

ith
 th

e O
p

en
 T

ran
sp

ort/T
C

P
 A

P
I.

O
pen T

ransport/T
C

P is program
m

ed
 using the stand

ard
 X

T
I interface.    T

he sam
e netw

ork A
PI is used

for A
ppleT

alk, T
C

P
, and

 other netw
orking protocols.    D

evelopers shou
ld

 be fam
iliar w

ith the
d

ocum
entation from

 X
/O

pen on X
T

I as w
ell as the overall O

pen T
ransport d

ocum
entation before

proceed
ing w

ith the O
pen T

ransport/
T

C
P

 A
P

I.   P
lease pay special attention to append

ix B
 of the X

T
I

m
anu

al, "Intern P
rotocol-sp

ecific Inform
ation".   A

ll of the inform
ation listed

 w
ithin A

p
p

end
ix B

 is
valid

 for O
pen T

ransport/
T

C
P

.   T
his d

ocu
m

ent w
ill generally not reiterate inform

ation covered
 w

ithin
that d

ocum
entation (e.g.  usage of IP options).

T
o use O

pen T
ransport T

C
P/IP, includ

e "O
penT

ptInternet.h" w
ithin your source, and

 link your program
w

ith either  "O
p

enT
ransp

ort.o" and
 "O

p
enT

p
tInet.o" (for far m

od
el) or "O

p
enT

ransp
ort.n.o" and

"O
p

enT
p

tInet.n.o" (for near m
od

el).

O
p

en
in

g T
C

P
, U

D
P

, an
d

 R
aw

IP
 E

n
d

p
oin

ts

T
C

P , U
D

P and R
aw

IP are opened by doing an O
T

A
syncO

penEndpoint() or O
T

O
penEndpoint()  and

passing in a configuration for T
C

P or U
D

P.  See the sam
ple program

s for exam
ples.   C

urrently supported
protocols are T

C
P

, U
D

P
, and

 R
aw

IP
.   C

onstants for each protocol are d
efined

 in O
penT

ptInternet.h.
U

se kT
C

PN
am

e for T
C

P, kU
D

PN
am

e for U
D

P, and
 kR

aw
IPN

am
e for R

aw
IP.    D

o not open the D
N

R
d

irectly; u
se either the Internet Services interface or the M

ap
p

er interface instead
.
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U
sin

g R
aw

IP

R
aw

IP
 behaves for the m

ost p
art id

entically to U
D

P
, as a connectionless d

atagram
 interface, bu

t there
are a few

 u
niqu

e caveats.

First, by d
efau

lt the R
aw

IP
 interface w

ill send
 IC

M
P

 p
ackets (p

rotocol 1).   T
o change the protocol

num
ber being sent, use the option X

T
I_PR

O
T

O
T

Y
PE

, d
efined

 in O
penT

ransport.h.    T
he option is one

long w
ord

 w
hich includ

es the protocol num
ber to be used

 by the R
aw

IP end
point.

Second
, w

hen using R
aw

IP
, all R

aw
IP

 end
points bound

 to a specific protocol w
ill receive a copy of any

inbound
 packets d

estined
 for that protocol.   For exam

ple, if several ping program
s are using IC

M
P, each

w
ill receive a copy of all inbou

nd
 IC

M
P

 echo d
atagram

s.

Finally, the d
ata retu

rned
 w

ill inclu
d

e the fu
ll IP

 head
er, w

hich is 20 bytes in length if no op
tions are

p
resent.

In
tern

et A
d

d
resses

Fully qualified
 Internet ad

d
resses are 16 bytes in length and

 includ
e an ad

d
ress type, a port num

ber, and
an IP ad

d
ress.     T

he structure is laid
 out id

entically to the ad
d

ress structure used
 on m

ost U
N

IX
 system

s
(e.g.. sockad

d
r_in).    Su

p
p

orted
 ad

d
ress typ

es are A
F_IN

E
T

 (d
escribed

 here) and
 A

F_D
N

S (d
escribed

in a follow
ing section; it id

entifies a host by nam
e rather than by ad

d
ress).   Som

e u
tilities are

p
rovid

ed
 (also d

etailed
 later in this d

ocu
m

ent) w
hich m

ake ad
d

ress setu
p

 sim
p

ler for d
evelop

ers.

In
tern

et A
d

d
ress In

form
ation

Inform
ation abou

t the IP
 ad

d
resses of local interfaces can be obtained

 u
sing the O

T
InetG

etInterfaceInfo
call w

hich is d
escribed

 in the Fu
nction D

escrip
tions section.   N

ote that  there is no active interface or
IP ad

d
ress prior to running a T

C
P application unless the "L

oad
 only w

hen need
ed

" option is not checked
w

ithin the T
C

P
/

IP
 control panel (by d

efau
lt, T

C
P

 is set to "L
oad

 only w
hen need

ed
") .   T

his is because
interface setu

p
 and

 server configu
ration of IP

 ad
d

resses is otherw
ise d

eferred
 u

ntil the interface is
actu

ally u
sed

 for the first tim
e.

W
hile X

T
I d

oes p
rovid

e another interface to obtain ad
d

ress inform
ation, the t_getp

rotad
d

r call, this
call d

oesn't behave the sam
e w

ay in O
p

en T
ransp

ort/
T

C
P

 that it d
oes in O

p
en T

ransport/
A

ppleT
alk.

B
ecau

se O
p

en T
ransp

ort/
T

C
P

 is d
esigned

 for m
u

ltihom
ing (although this is not provided in the first

release) and
 IP

 is d
esigned

 to allow
 any end

point to u
se any and

 all IP
 interfaces on a system

, end
points

frequ
ently bind

 to an IP
 ad

d
ress of 0, w

hich ind
icates the client w

ill accep
t p

ackets from
 any valid

interface.   H
ow

ever, a client w
hich bind

s to IP
 ad

d
ress 0 and

 then d
oes a t_getprotad

d
r call m

ay be
su

rprised
 to find

 an ad
d

ress of 0 retu
rned

.   t_getprotad
d

r d
oes ind

eed
 retu

rn the valid
 IP

 ad
d

ress w
hich

the client has bou
nd

 to, bu
t that ad

d
ress is 0.

U
se the O

T
InetG

etInterfaceInfo call to learn abou
t the IP

 ad
d

resses of all IP
 interfaces cu

rrently u
p on a

system
.   T

hen, if the client only w
ishes to receive p

ackets for a single interface, bind
 to the IP

 ad
d

ress
for that interface.   A

fter d
oing this, the t_getp

rotad
d

r call w
ill ind

eed
 retu

rn the correct IP
 ad

d
ress

w
hich the client is bou

nd
 to.

D
om

ain
 N

am
e R

esolver (D
N

R
)
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T
he d

om
ain nam

e resolver (D
N

R
) has been im

plem
ented

 und
er O

pen T
ransport.   T

he interface to the
D

N
R

 has been p
rovid

ed
 throu

gh the InternetServices interface, d
escribed

 later.  A
n ad

d
itional

interface to the D
N

R
's nam

e resolu
tion cap

ability has been p
rovid

ed
 throu

gh the O
p

en T
ransp

ort
M

apper L
ibrary's L

ooku
pN

am
e fu

nction, d
escribed

 later in this d
ocu

m
ent. See the O

pen T
ransport

C
lient D

eveloper N
ote  for a d

escrip
tion of the M

ap
p

er L
ibrary. Finally, the D

N
R

's nam
e resolu

tion
cap

ability m
ay be accessed

 ind
irectly throu

gh u
se of a U

D
P

 end
p

oint's Snd
U

D
ata() call, a T

C
P

end
p

oint's C
onnect() call, or either's R

esolveA
d

d
ress() call.

O
pen T

ransport/
T

C
P im

plem
ents a caching stub nam

e resolver.   W
hen the internet subsystem

 is load
ed

,
the D

N
R

 is initialized
 w

ith the follow
ing:

•
  a prioritized

 list of search d
om

ains. T
hese are explicitly configu

red
 in the T

C
P

/
IP

 control panel, bu
t

others m
ay be im

p
licitly d

erived
 from

 the D
efau

lt D
om

ain and
 the A

d
m

inistrative D
om

ain (see
references to the A

d
m

inistrative D
om

ain und
er the C

on
figu

ration
 section).

•
  a prioritized

 list of IP ad
d

resses for nam
e servers w

hich can be used
.  T

hese m
ay be d

ow
nload

ed
 from

a D
H

C
P

, B
O

O
T

P
, or M

acIP
 IP

G
A

T
E

W
A

Y
 server, configured

 m
anually in the T

C
P

/
IP

 control panel,
or be obtained

 from
 the H

O
ST

S file.
•

  a (possibly em
pty) list of nam

e-to-ad
d

ress m
appings from

 the H
O

ST
S file to be cached

.
•

  a (possibly em
pty) list of cnam

e-to-nam
e m

appings from
 the H

O
ST

S file to be cached
.

W
hen a client of the D

N
R

 requ
ests a nam

e-to-ad
d

ress m
apping, the D

N
R

 checks for a "." at the end
 of

the nam
e.   If it exists, the nam

e is assum
ed

 to be fully qualified
 (see rfcs 1034 and

 1035 for an
exp

lanation of the D
om

ain N
am

e System
).   O

therw
ise, if the nam

e contains at least one "." internally,
it is consid

ered
 to be p

rovisionally fu
lly qu

alified
. O

therw
ise,  the nam

e is assu
m

e to be p
artially

qu
alified

, and
 the D

N
R

 w
ill begin a search for that nam

e in the first of the configu
red

 search d
om

ains.

For each search d
om

ain, the configu
red

 nam
e servers are contacted

 in the ord
er specified

. If the nam
e is

resolved
 in the first search d

om
ain, that answ

er is retu
rned

.   If an au
thoritative answ

er that the
nam

e-d
oes-not-exist is retu

rned
, the D

N
R

 begins the search in the next configured
 search d

om
ain.   T

he
search continu

es throu
gh the d

om
ains, and

 if no m
atch is fou

nd
, the D

N
R

 w
ill search the root d

om
ain if

it m
akes sense to d

o so.    T
he D

N
R

 has an overall tim
eout of 2 m

inutes after w
hich it w

ill aband
on its

search
.

T
he D

N
R

 w
ill m

ake qu
eries for any typ

e and
 class via the O

T
InetQ

u
ery call.   Sim

p
lified

 interfaces
are provid

ed
 for the m

ost com
m

only m
ad

e queries:   nam
e-to-ad

d
ress (A

), ad
d

ress-to-nam
e (PT

R
),

system
 C

P
U

 and
 O

S (H
IN

FO
),  and

 m
ail exchange (M

X
) qu

eries.

C
urrently, the D

N
R

 only caches nam
e-to-ad

d
ress and

 cnam
e-to-nam

e m
appings.   A

d
d

ress-to-nam
e

translations are not cached
, nor are they resolved

 by checking previou
sly cached

 nam
e-to-ad

d
ress

translations.   T
his is because d

oing so d
efeats som

e existing server load
 balancing schem

es.   In a future
release ad

d
ress-to-nam

e translations w
ill be cached

 sep
arately from

 nam
e-to-ad

d
ress translations.

A
p

p
lications, su

ch as w
eb p

age servers, w
hich m

ay d
ep

end
 heavily on ad

d
ress-to-nam

e translations
m

ay p
erform

 better if they cache the resu
lts of ad

d
ress-to-nam

e translations.

T
he D

N
R

 d
oes not im

plem
ent negative caching - it d

epend
s on the local fu

ll service resolver to provid
e

this facility.    It alw
ays requests recursion, but it w

ill follow
 up on references if recursion is not

available.   It d
oes not save nam

e server references after a query is resolved
.   Further queries begin anew

at the configured
 nam

e servers.

W
e recom

m
end

 users of O
pen T

ransport/
T

C
P

 avoid
 using a H

O
ST

S file if a nam
e server is available.

Frequently H
O

ST
S files contain m

any nam
es unused

 by the local host. T
his  m

erely w
astes m

em
ory in

the local cache.   If a H
O

ST
S file is u

sed
, m

aking it as short as possible w
ill conserve m

em
ory.
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IP
 M

u
lticast

O
pen T

ransport/
T

C
P contains full support for IP M

ulticasting (level 2 as d
escribed

 in rfc 1112).  IP
M

u
lticast configu

ration is su
pported

 throu
gh O

T
O

ptionM
anagem

ent() or the IP
 end

point's
O

ptionM
anagem

ent() m
ethod

, both d
ocu

m
ented

 elsew
here.

T
o have IP

 join a m
u

lticast grou
p, u

se the IP
_A

D
D

_M
E

M
B

E
R

SH
IP

 option, and
 pass in a

T
IP

A
d

d
M

u
lticast stru

ctu
re as the op

tion valu
e. Set the T

IP
A

d
d

M
u

lticasts's m
u

lticastG
rou

p
A

d
d

ress
field

 to the grou
p

 ad
d

ress you
 w

ish to join. Set the interfaceA
d

d
ress field

 to the IP
 ad

d
ress of the

interface on w
hich you w

ish to join the group (group m
em

bership is on a per-interface basis). U
se

kO
T

A
nyInetA

d
d

ress for the d
efau

lt m
u

lticast interface's ad
d

ress.

U
se the IP

_M
U

L
T

IC
A

ST
_T

T
L

 to set the tim
e-to-live valu

e, w
hich otherw

ise d
efau

lts to 1, for
ou

tbou
nd

 d
ata.  P

ass the d
esired

 T
T

L
 valu

e (in second
s) as the option valu

e. B
y d

efau
lt IP

 w
ill loop

back m
ulticast d

atagram
s to any m

em
ber of the group on the send

ing m
achine.

T
he IP

_M
U

L
T

IC
A

ST
_L

O
O

P
 option m

ay be u
se to tu

rn off this featu
re (pass in a value of 0).   E

ach of
these op

tions is d
em

onstrated
 in the sam

p
les O

T
M

u
lticastP

itch.cp
 and

 O
T

M
u

lticastC
atch.cp

.

M
acT

C
P

 B
ack

w
ard

 C
om

p
atib

ility

M
acT

C
P

 backw
ard

 com
patibility is now

 installed
 by d

efau
lt.   If you

 d
o not w

ant an existing M
acT

C
P

rem
oved

 and
 replaced

 w
ith O

pen T
ransport/

T
C

P
, m

ake su
re to d

o a cu
stom

 install.  T
he installer w

ill
rem

ove the M
acT

C
P control panel if one exists, so you should

 save a copy outsid
e of your system

 fold
er

before d
oing the installation.

If you are w
riting new

 applications, please use one of the O
pen T

ransport interfaces.    T
he perform

ance
w

ill be better than u
sing the backw

ard
 com

p
atible A

P
I, and

 becau
se the com

p
atibility m

od
u

le w
ill be

load
ed

 on d
em

and
, less m

em
ory w

ill be used
.   B

ackw
ard

 com
patibility w

ill be supported
 until m

ost
ap

p
lications u

se the new
 interface.   A

fter that, exp
ect it to be rem

oved
.

M
D

E
V

 B
ack

w
ard

 C
om

p
atib

ility, S
L

IP
 an

d
 P

P
P

W
e have no p

lans to p
rovid

e general backw
ard

 com
p

atibility below
 IP

, at the M
D

E
V

 level.   H
ow

ever,
w

e are supporting selected
 M

D
E

V
s  in the first release of O

pen T
ransport  T

C
P.    C

urrently tested
 and

su
pported

 M
D

E
V

s inclu
d

e:   FreeP
P

P
 1.0.4, M

acP
P

P
 2.1.4, InterP

P
P

 1.2.9, InterP
P

P
 II 1.0.7, M

acSL
IP

3.0.2, InterSL
IP

 1.0.1, V
ersaT

erm
 SSL

IP
 1.1.4.

K
now

n Problem
s

C
heck the C

lient R
eadM

e  for a list of the cu
rrently know

n p
roblem

s w
ith O

p
en T

ransport/
T

C
P

.
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 C
on

figu
ration

O
pen T

ransport /
T

C
P  is supported

 over E
thernet, 802.3, T

okenR
ing, and

 A
ppleT

alk (as M
acIP).   It is

also supported
  over serial lines w

hen using backw
ard

 com
patible M

D
E

V
 support.

O
pen T

ransport/
T

C
P is configured

 using the T
C

P/
IP application w

hich is in the System
's C

ontrol
P

anels fold
er.    C

onfiguration m
ay be d

one m
anually, or via a B

O
O

T
P

, D
H

C
P

, R
A

R
P

, or M
acIP

 server.
T

he steps to follow
 u

sing each of these m
ethod

s are d
etailed

 below
.

B
y d

efault, the T
C

P/
IP application com

es up in basic m
od

e.   A
d

vanced
 or ad

m
inistration  m

od
e m

ay be
entered

 via the E
d

it m
enu

.   T
hese m

od
es allow

 exp
ert u

sers ad
d

itional choices as w
ell as the ability to

augm
ent inform

ation returned
 from

 a configuration server or to fill in gaps in the returned
 inform

ation.

T
he T

C
P

/
IP

 application m
ay be used

 at any tim
e to reconfigure the system

. H
ow

ever T
C

P
 w

ill not
notice the new

 configuration until it has unload
ed

 from
 the system

.   In the current release, saving
configu

ration param
eters by closing the T

C
P

/
IP

 application forces T
C

P
 to u

nload
 im

m
ed

iately,
breaking any existing connections.  O

therw
ise, T

C
P

 w
ill u

nload
 by d

efau
lt abou

t 2 m
inu

tes after the last
application using T

C
P

 , R
aw

IP
 or U

D
P

 has gone aw
ay.

 M
an

u
al C

on
figu

ration

T
o m

anually setup O
pen T

ransport/
T

C
P, follow

 these steps:

(1) Select the interface to u
se, or p

ick "A
p

p
leT

alk (M
acIP

)" to ru
n over A

p
p

leT
alk on the

interface selected
 in the A

p
p

leT
alk control p

anel.

(2) If an E
thernet interface is selected

, a check box w
ill ap

p
ear offering the u

se of 802.3
packet encapsu

lation.   B
y d

efau
lt, O

pen T
ransport/

T
C

P
 u

ses E
thernet rather than 802.3.

(3) Select "M
anu

ally" as the configu
ration m

ethod
.

(4) Fill in the IP
 ad

d
ress in d

ot notation (e.g. 128.1.1.1).

(5) Fill in the search d
om

ain extensions to be used
 on nam

e searches.   For exam
ple, if a

d
om

ain nam
e of "ap

p
le.com

" is configu
red

, a search for "sam
" w

ou
ld

 initially search for
"sam

.apple.com
."   It is not alw

ays necessary to fill in these field
s w

hen configu
ring from

 a
B

O
O

T
P or D

H
C

P server since a search d
om

ain m
ay be returned

 along w
ith the IP ad

d
ress.

In A
dvanced U

ser m
ode only, you m

ay configure an im
plicit dom

ain search list .  T
his is

used to allow
 im

plicit searches.   For exam
ple, if I w

ish to search all of the subdom
ains

betw
een "joesgroup.m

ktg.apple.com
" and "apple.com

", a search for the nam
e "sam

" w
ould

first look for "sam
.joesgroup.m

ktg.apple.com
", then for "sam

.m
ktg.apple.com

", then for
"sam

.apple.com
."   Im

plicit searching w
ill not be done unless the Starting dom

ain nam
e is a

subdom
ain of the E

nding dom
ain nam

e (w
hich  corresponds to the  dom

ain of local
adm

inistration per R
FC

  1535).

(6) Fill in the subnet m
ask in d

ot notation.   For exam
ple, on a class B

 net w
hich uses 6 bits of

the host field
 for su

bnetting, the su
bnet m

ask shou
ld

 be entered
 as "255.255.252.0".

(7) Fill in the IP
 ad

d
ress(es) of one or m

ore IP
 routers.
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(8) Fill in the IP
 ad

d
ress(es) of one or m

ore D
om

ain N
am

e Servers.

(9) If a sp
ecific H

osts file is requ
ired

, select it u
sing the H

osts file bu
tton.  For d

etails abou
t

the H
osts file, see the d

escrip
tion w

hich follow
s.

T
he T

C
P

/
IP

 application m
ay be u

sed
 at any tim

e to reconfigu
re the system

. H
ow

ever T
C

P
 w

ill not
notice the new

 configu
ration u

ntil it has u
nload

ed
 from

 the system
.   In the cu

rrent release, saving
configu

ration param
eters by closing the T

C
P

/
IP

 application forces T
C

P
 to u

nload
 im

m
ed

iately,
breaking any existing connections.  O

therw
ise, T

C
P

  w
ill u

nload
 by d

efau
lt about 2 m

inutes after the
last application u

sing T
C

P
 , R

aw
IP

 or U
D

P
 has gone aw

ay.

 D
H

C
P

 C
on

figu
ration

T
o use a D

H
C

P server to setup O
pen T

ransport/T
C

P, follow
 these steps:

(1) Select the interface to u
se, or p

ick "A
p

p
leT

alk (M
acIP

)" to ru
n over A

p
p

leT
alk on the

interface selected
 in the A

p
p

leT
alk control p

anel.

(2) If an E
thernet interface is selected

, a check box w
ill ap

p
ear offering the u

se of 802.3
p

acket encap
su

lation.   B
y d

efau
lt, O

p
en T

ransp
ort/

T
C

P
 u

ses E
thernet rather than 802.3.

(3) Select "U
sing D

H
C

P
" as the configu

ration m
ethod

.

(4) Fill in the search d
om

ain extensions to be used
 on nam

e searches.   For exam
ple, if a

d
om

ain nam
e of "ap

p
le.com

" is configu
red

, a search for "sam
" w

ou
ld

 initially search for
"sam

.ap
p

le.com
."   It is not alw

ays necessary to fill in these field
s w

hen configu
ring from

 a
B

O
O

T
P

 or D
H

C
P

 server since a search d
om

ain m
ay be returned

 along w
ith the IP ad

d
ress.

In A
dvanced U

ser m
ode only, you m

ay configure an im
plicit dom

ain search list .  T
his is

used to allow
 im

plicit searches.   For exam
ple, if I w

ish to search all of the subdom
ains

betw
een "joesgroup.m

ktg.apple.com
" and "apple.com

", a search for the nam
e "sam

" w
ould

first look for "sam
.joesgroup.m

ktg.apple.com
", then for "sam

.m
ktg.apple.com

", then for
"sam

.apple.com
."   Im

plicit searching w
ill not be done unless the Starting dom

ain nam
e is a

subdom
ain of the E

nding dom
ain nam

e (w
hich  corresponds to the  dom

ain of local
adm

inistration per R
FC

  1535).

(5) In A
dvanced U

ser m
ode, a subnet m

ask m
ay be entered but is not required.   If a value is

entered, it w
ill be used if no subnet m

ask is returned from
 the D

H
C

P
 server.   O

therw
ise,

any value entered is ignored.

(6) In A
dvanced U

ser m
ode,  the m

anually entered IP
 addresses of routers are attached to

the end of the  possibly em
pty) list of IP

 routers returned by the D
H

C
P

 server.

(7) In A
dvanced U

ser m
ode,  the  m

anually entered IP
 addresses of D

om
ain N

am
e Servers

are attached to the end of the (possibly em
pty) list of N

am
e Servers returned by the D

H
C

P
server.

(8) If a sp
ecific H

osts file is requ
ired

, select it u
sing the H

osts file bu
tton.  For d

etails abou
t

the H
osts file, see the d

escrip
tion w

hich follow
s.

In
trod

u
ction

T
C

P
 D

ev N
ote, R

ev 1.1b14
1/18/96

page 10
C

op
yright ©

 1994-1996 A
p

p
le C

om
p

u
ter, Inc. A

ll rights reserved
.

10

 D
H

C
P

 A
d

d
ress L

eases

D
H

C
P

 p
rovid

es a netw
ork ad

m
inistrator w

ith the ability to configu
re a host's IP

 ad
d

ress either for an
u

nlim
ited

 or for a lim
ited

 p
eriod

 of tim
e. T

he lim
ited

 lease p
eriod

 is u
nd

er the netw
ork ad

m
inistrator's

control and
 is non-negotiable. L

eases m
ay, how

ever, be renew
ed

 at the option of the configuring server.

O
pen T

ransport/
T

C
P

 fu
lly su

pports D
H

C
P

 ad
d

ress leases. Shou
ld

 an interface's IP
 ad

d
ress lease expire,

the interface w
ill be closed

 d
ow

n. H
ow

ever, O
p

en T
ransp

ort/
T

C
P

 w
ill au

tom
atically attem

p
t to renew

any ad
d

ress lease that reaches it's R
enew

al Interval, w
hich d

efau
lts to half of the lease's lifetim

e,
bu

t m
ay be configu

red
 to a d

ifferent interval by the configu
ring server. R

enew
al w

ill be attem
p

ted
regard

less of how
 m

any tim
es the lease has alread

y been renew
ed

.

 B
O

O
T

P
 C

on
figu

ration

T
o use a B

O
O

T
P server to setup O

pen T
ransport/T

C
P, follow

 these steps:

(1) Select the interface to u
se, or p

ick "A
p

p
leT

alk (M
acIP

)" to ru
n over A

p
p

leT
alk on the

interface selected
 in the A

p
p

leT
alk control p

anel.

(2) If an E
thernet interface is selected

, a check box w
ill ap

p
ear offering the u

se of 802.3
packet encapsu

lation.   B
y d

efau
lt, O

pen T
ransport/

T
C

P
 u

ses E
thernet rather than 802.3.

(3) Select "U
sing B

O
O

T
P

 " as the configu
ration m

ethod
.

(4)  Fill in the search d
om

ain extensions to be used
 on nam

e searches.   For exam
ple, if a

d
om

ain nam
e of "ap

p
le.com

" is configu
red

, a search for "sam
" w

ou
ld

 initially search for
"sam

.apple.com
."   It is not alw

ays necessary to fill in these field
s w

hen configu
ring from

 a
B

O
O

T
P or D

H
C

P server since a search d
om

ain m
ay be returned

 along w
ith the IP ad

d
ress.

In A
dvanced U

ser m
ode only, you m

ay configure an im
plicit dom

ain search list .  T
his is

used to allow
 im

plicit searches.   For exam
ple, if I w

ish to search all of the subdom
ains

betw
een "joesgroup.m

ktg.apple.com
" and "apple.com

", a search for the nam
e "sam

" w
ould

first look for "sam
.joesgroup.m

ktg.apple.com
", then for "sam

.m
ktg.apple.com

", then for
"sam

.apple.com
."   Im

plicit searching w
ill not be done unless the Starting dom

ain nam
e is a

subdom
ain of the E

nding dom
ain nam

e (w
hich  corresponds to the  dom

ain of local
adm

inistration per R
FC

  1535).

(5) In A
dvanced U

ser m
ode, a subnet m

ask m
ay be entered but is not required.   If a value is

entered, it w
ill be used if no subnet m

ask is returned from
 the B

O
O

T
P

 server.   O
therw

ise,
any value entered is ignored.

(6) In A
dvanced U

ser m
ode,  the m

anually entered IP
 addresses of routers are attached to

the end of the (possibly em
pty) list of IP

 routers returned by the D
H

C
P

 server.

(7) In A
dvanced U

ser m
ode,  the  m

anually entered IP
 addresses of D

om
ain N

am
e Servers

are attached to the end of the (possibly em
pty) list of N

am
e Servers returned by the D

H
C

P
server.

(8)  If a specific H
osts file is requ

ired
, select it u

sing the H
osts file bu

tton.  For d
etails abou

t
the H

osts file, see the d
escrip

tion w
hich follow

s.
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T
he T

C
P

/
IP

 application m
ay be u

sed
 at any tim

e to reconfigu
re the system

. H
ow

ever T
C

P
 w

ill not
notice the new

 configu
ration u

ntil it has u
nload

ed
 from

 the system
.   In the cu

rrent release, saving
configu

ration param
eters by closing the T

C
P

/
IP

 application forces T
C

P
 to u

nload
 im

m
ed

iately,
breaking any existing connections.  O

therw
ise, T

C
P

  w
ill u

nload
 by d

efau
lt about 2 m

inutes after the
last application u

sing T
C

P
 , R

aw
IP

 or U
D

P
 has gone aw

ay.

 R
A

R
P

 C
on

figu
ration

T
o use a R

A
R

P server to setup O
pen T

ransport/T
C

P, follow
 these steps:

(1) Select the interface to u
se, or p

ick "A
p

p
leT

alk (M
acIP

)" to ru
n over A

p
p

leT
alk on the

interface selected
 in the A

p
p

leT
alk control p

anel.

(2) If an E
thernet interface is selected

, a check box w
ill ap

p
ear offering the u

se of 802.3
p

acket encap
su

lation.   B
y d

efau
lt, O

p
en T

ransp
ort/

T
C

P
 u

ses E
thernet rather than 802.3.

(3) Select "U
sing R

A
R

P
 " as the configu

ration m
ethod

.

(4)  Fill in the search d
om

ain extensions to be used
 on nam

e searches.   For exam
ple, if a

d
om

ain nam
e of "ap

p
le.com

" is configu
red

, a search for "sam
" w

ou
ld

 initially search for
"sam

.ap
p

le.com
."   It is not alw

ays necessary to fill in these field
s w

hen configu
ring from

 a
B

O
O

T
P

 or D
H

C
P

 server since a search d
om

ain m
ay be returned

 along w
ith the IP ad

d
ress.

In A
dvanced U

ser m
ode only, you m

ay configure an im
plicit dom

ain search list .  T
his is

used to allow
 im

plicit searches.   For exam
ple, if I w

ish to search all of the subdom
ains

betw
een "joesgroup.m

ktg.apple.com
" and "apple.com

", a search for the nam
e "sam

" w
ould

first look for "sam
.joesgroup.m

ktg.apple.com
", then for "sam

.m
ktg.apple.com

", then for
"sam

.apple.com
."   Im

plicit searching w
ill not be done unless the Starting dom

ain nam
e is a

subdom
ain of the E

nding dom
ain nam

e (w
hich  corresponds to the  dom

ain of local
adm

inistration per R
FC

  1535).

(5) Fill in the subnet m
ask in d

ot notation.   For exam
ple, using a class B

 net w
hich uses 6 bits

of the host field
 u

sed
 for su

bnetting, the su
bnet m

ask shou
ld

 be entered
 as "255.255.252.0".

(6) Fill in the IP
 ad

d
ress(es) of one or m

ore IP
 rou

ters.

(7) Fill in the IP
 ad

d
ress(es) of one or m

ore D
om

ain N
am

e Servers.

(8) If a sp
ecific H

osts file is requ
ired

, select it u
sing the H

osts file bu
tton.  For d

etails abou
t

the H
osts file, see the d

escrip
tion w

hich follow
s.

T
he T

C
P

/
IP

 application m
ay be u

sed
 at any tim

e to reconfigu
re the system

. H
ow

ever T
C

P
 w

ill not
notice the new

 configu
ration u

ntil it has u
nload

ed
 from

 the system
.   In the cu

rrent release, saving
configu

ration param
eters by closing the T

C
P

/
IP

 application forces T
C

P
 to u

nload
 im

m
ed

iately,
breaking any existing connections.  O

therw
ise, T

C
P

  w
ill u

nload
 by d

efau
lt about 2 m

inutes after the
last application u

sing T
C

P
 , R

aw
IP

 or U
D

P
 has gone aw

ay.
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 M
acIP

 S
erver C

on
figu

ration

T
o use a M

acIP Server to setup O
pen T

ransport/
T

C
P, follow

 these steps:

(1) Select  "A
p

p
leT

alk (M
acIP

)" as the interface to u
se.   T

C
P

 w
ill now

 ru
n over A

p
p

leT
alk

on the interface selected
 in the A

p
p

leT
alk control p

anel.

(2) Select "U
sing M

acIP
 Server" as the configu

ration m
ethod

.

(3) Fill in the search d
om

ain extensions to be used
 on nam

e searches.   For exam
ple, if a

d
om

ain nam
e of "ap

p
le.com

" is configu
red

, a search for "sam
" w

ou
ld

 initially search for
"sam

.apple.com
."   It is not alw

ays necessary to fill in these field
s w

hen configu
ring from

 a
B

O
O

T
P or D

H
C

P server since a search d
om

ain m
ay be returned

 along w
ith the IP ad

d
ress.

In A
dvanced U

ser m
ode only, you m

ay configure an im
plicit dom

ain search list .  T
his is

used to allow
 im

plicit searches.   For exam
ple, if I w

ish to search all of the subdom
ains

betw
een "joesgroup.m

ktg.apple.com
" and "apple.com

", a search for the nam
e "sam

" w
ould

first look for "sam
.joesgroup.m

ktg.apple.com
", then for "sam

.m
ktg.apple.com

", then for
"sam

.apple.com
."   Im

plicit searching w
ill not be done unless the Starting dom

ain nam
e is a

subdom
ain of the E

nding dom
ain nam

e (w
hich  corresponds to the  dom

ain of local
adm

inistration per R
FC

  1535).

(4) If a specific H
osts file is requ

ired
, select it u

sing the H
osts file bu

tton.  For d
etails abou

t
the H

osts file, see the d
escrip

tion w
hich follow

s.

 H
osts File

O
pen T

ransport/T
C

P supports a H
osts file that m

ay be used
 to supplem

ent and
/or custom

ize the D
om

ain
N

am
e R

esolver's initial cache of inform
ation. T

he H
osts file is fou

nd
 in the System

's P
references

fold
er. In ord

er to su
pport M

acT
C

P
 com

patibility w
ith som

e applications, O
pen T

ransport w
ill also

look in the System
 fold

er if no H
osts file is fou

nd
 in the P

references fold
er. T

his file is parsed
 w

hen
O

pen T
ransport/

T
C

P
 is initialized

. A
s in M

acT
C

P
, the su

pported
 H

osts file featu
res follow

 a su
bset of

the D
om

ain N
am

e System
 M

aster File Form
at (see R

FC
 1035 page 33).

Supported
 features includ

e blank lines, com
m

ents (ind
icated

 by a sem
icolon), and

 d
ata entry. C

om
m

ents
m

ay begin at any location in a line; they m
ay follow

 d
ata entry on the sam

e line. A
 com

m
ent extend

s
from

 the sem
icolon to the end

 of the line. D
ata entry m

u
st follow

 the form
at:

<
d

om
ain-nam

e>
 <

rr>
 [<

com
m

ent>
]

w
here <

d
om

ain-nam
e>

 is an absolu
te or Fu

lly Q
u

alified
 d

om
ain nam

e (w
hich, how

ever, need
 not be

term
inated

 by a d
ot, bu

t m
u

st contain at least one d
ot internally) and

 w
here

<
rr>

 =
 [<

ttl>
] [<

class>
] <

typ
e>

 <
rd

ata>
 O

R
  [<

class>
] [<

ttl>
] <

typ
e>

 <
rd

ata>

T
he only class cu

rrently su
p

p
orted

 is IN
 (Internet D

om
ain); ttl (tim

e to live; ind
icates the record

's
configured

 lifetim
e) is in second

s; and
 type can be A

 (host ad
d

ress), C
N

A
M

E
 (canonical nam

e of an
alias), or N

S (nam
e server). If ttl is not p

resent the entry is assu
m

ed
 to have an infinite lifetim

e; this
m

ay also be ind
icated

 by specifying a ttl of m
inu

s-one (-1).

$IN
C

L
U

D
E

 and
 $O

R
IG

IN
 are not su

pported
.

E
xam

ples of valid
 d

ata entry lines includ
ing com

m
ents:
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  apple.com
    A

   130.43.2.2   ; ad
d

ress of host apple.com
  foobar   C

N
A

M
E

   barfoo.apple.com
   ; canonical nam

e for the host w
hose local alias is "foobar"

  m
it.ed

u
.    86400  N

S   achilles.m
it.ed

u
  ; nam

e server for m
it.ed

u
 d

om
ain, entry has a one-w

eek lifetim
e

O
pen T

ransport/
T

C
P

's H
osts file support is som

ew
hat m

ore stringent than that of M
acT

C
P. M

acT
C

P
p

erm
itted

 violation of the Fu
lly Q

u
alified

 requ
irem

ent for <
d

om
ain-nam

e>
, and

 this featu
re w

as often
used

 to avoid
 the necessity for entering C

N
A

M
E

 record
s by associating an ad

d
ress d

irectly w
ith a non-

fu
lly qu

alified
 nam

e. For instance,  this form
at:

  charlie    A
    128.1.1.1

w
hich w

as acceptable to the M
acT

C
P

 D
N

R
, is  no longer perm

itted
 becau

se of the use of d
om

ain search
lists in O

p
en T

ransp
ort/

T
C

P
 (charlie cou

ld
 p

otentially exist in any or all of the configu
red

 d
om

ains). If
su

ch a line exists in you
r hosts file, kO

T
B

ad
N

am
eE

rror w
ill be retu

rned
 w

hen the H
osts file is read

. T
o

accom
p

lish the sam
e effect, u

se this form
at instead

:

  charlie   C
N

A
M

E
   m

yhost.m
yd

om
ain.ed

u
  m

yhost.m
yd

om
ain.ed

u   A
   128.1.1.1

T
his associates the local alias "charlie" w

ith the fu
lly qu

alified
 d

om
ain nam

e
"m

yhost.m
yd

om
ain.ed

u
" and

 resolves it to the ad
d

ress 128.1.1.1. U
se of local aliases is lim

ited
 to

C
N

A
M

E
 entries; N

S and
 A

 entries m
ust use fully qualified

 d
om

ain nam
es.

In general, u
se of the H

osts file is d
iscou

raged
, as it often sim

ply w
astes m

em
ory by perm

anently
configu

ring d
ata that m

ay only rarely be accessed
. It is also highly su

sceptible to m
isu

se by u
sers w

ho
try to configu

re far too m
u

ch inform
ation internally in ord

er to avoid
 accessing D

N
S servers. B

esid
es

tying u
p

 m
em

ory,  this p
ractice is exactly the reason that the D

om
ain N

am
e System

 w
as d

eveloped
 in

the first place - to elim
inate the perform

ance d
egrad

ation cau
sed

 by u
se of enorm

ou
s hosts files.

Shou
ld

 a H
osts file be u

sed
, every effort shou

ld
 be m

ad
e to keep it as sm

all as possible and
 to only

inclu
d

e entries that w
ill be accessed

 frequ
ently.
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 D
ata S

tru
ctu

res
T

his section d
etails the d

ata structures w
hich are unique to O

pen T
ransport T

C
P/

IP.   T
hese structures

are found
 in the includ

e file O
penT

ptInternet.h.   T
yped

efs com
m

only used
 are also m

entioned
, although

their use is not necessarily unique to O
pen T

ransport T
C

P/IP.

B
asic T

ypedefs

e
n
u
m

{
k
M
a
x
H
o
s
t
N
a
m
e
L
e
n
 
=
 
2
5
5

}
;

T
yp

e
Is u

su
ally a...

U
Int8

unsigned char
U

Int16
unsigned short

U
Int32

unsigned long
SIn

t32
signed long

O
T

A
d

d
ressT

ype
U

Int16
InetP

ort
U

Int16
InetH

ost
U

Int32
InetD

om
ainN

am
e

char[ kM
axH

ostN
am

eL
en ]

N
ote: In all cases, the m

axim
u

m
 valid

 d
om

ain nam
e length for fu

lly qu
alified

 d
om

ain nam
es,

kM
axH

ostN
am

eL
en, inclu

d
es the trailing p

eriod
 (".").   N

am
es not term

inated
 w

ith a p
eriod

 are
lim

ited
 to 254 characters.

InetA
ddress

A
n InetA

d
d

ress is a "fu
lly qu

alified
" ad

d
ress.  It contains inform

ation abou
t the ad

d
ress type (cu

rrently
A

F_IN
E

T
 is the only su

pported
 ad

d
ress type), the port nu

m
ber, and

 the H
ost's IP

 ad
d

ress.   T
his

structure is laid
 out id

entically to the com
m

on sockad
d

r_in structure used
 in B

SD
 U

N
IX

.

s
t
r
u
c
t
 
I
n
e
t
A
d
d
r
e
s
s

{
O
T
A
d
d
r
e
s
s
T
y
p
e

f
A
d
d
r
e
s
s
T
y
p
e
;
 
/
*
 
A
F
_
I
N
E
T
 
*
/

I
n
e
t
P
o
r
t

f
P
o
r
t
;

I
n
e
t
H
o
s
t

f
H
o
s
t
;

 
 
/
*
 
t
h
e
 
I
P
 
a
d
d
r
e
s
s
 
*
/

U
I
n
t
8

f
U
n
u
s
e
d
[
8
]
;
 
 
 
/
*
 
t
r
a
d
i
t
i
o
n
a
l
 
*
/

}
;
t
y
p
e
d
e
f
 
s
t
r
u
c
t
 
I
n
e
t
A
d
d
r
e
s
s
 
I
n
e
t
A
d
d
r
e
s
s
;

D
N

S
A

d
d

ress
A

 D
N

SA
d

d
ress is a "fu

lly qu
alified

" ad
d

ress, bu
t it is not fu

lly resolved
.  It contains a nam

e and
 a port

nu
m

ber in the form
at "xxx[:yy]" w

here "xxx" is a hostnam
e, a p

artially qu
alified

 d
om

ain nam
e, a fu

lly
qu

alified
 d

om
ain nam

e, or an Internet ad
d

ress in stand
ard

 d
ot form

at, and
 "[:yy]" is and

 optional port
nu

m
ber.    For exam

ple:   "foo.apple.com
", "foo.apple.com

:25", "17.202.99.99:25". A
pplications m

ay u
se

the D
N

SA
d

d
ress d

irectly  w
hen calling C

on
n

ect() for a T
C

P
 end

point, or  w
hen calling S

n
d

U
D

ata() for
a U

D
P

 end
point, or w

hen calling R
esolveA

d
d

ress() w
ith either T

C
P

 or U
D

P
 end

points, and
 the nam

e
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w
ill be au

tom
atically resolved

 by the D
N

R
. U

sers m
ay find

 this m
ore convenient than invoking the

D
N

R
 d

irectly w
hen they only have nam

e-to-ad
d

ress resolu
tions to p

erform
.

s
t
r
u
c
t
 
D
N
S
A
d
d
r
e
s
s

{
O
T
A
d
d
r
e
s
s
T
y
p
e

f
A
d
d
r
e
s
s
T
y
p
e
;

 
/
*
 
A
F
_
D
N
S
 
*
/

I
n
e
t
D
o
m
a
i
n
N
a
m
e

f
N
a
m
e
;

}
;

t
y
p
e
d
e
f
 
s
t
r
u
c
t
 
D
N
S
A
d
d
r
e
s
s
 
D
N
S
A
d
d
r
e
s
s
;

B
ecau

se d
om

ain nam
es are lim

ited
 to 255 characters, the D

N
SA

d
d

ress typ
e can take a string of 255

bytes or less.   A
 string in the form

 "ap
p

le.com
:25" w

here the op
tional ":p

ort nu
m

ber" is u
sed

 is not a
p

rop
er d

om
ain nam

e, bu
t it w

ill be accep
ted

 for convenience.   H
ow

ever, if the com
bination of the

d
om

ain nam
e and

 the optional port nu
m

ber exceed
s 255 bytes, the client m

u
st provid

e a stru
ctu

re u
sing

D
N

SA
d

d
ress as a tem

p
late w

hich has su
fficient sp

ace to contain the fu
ll string.   T

he d
om

ain nam
e

itself still cannot exceed
 255 bytes in any case.

D
N

S
Q

u
eryIn

fo
D

N
SQ

ueryInfo is used
 by the D

om
ain N

am
e R

esolver to return answ
ers to D

N
S queries m

ad
e using the

O
T

InetQ
uery Interface.   E

ach answ
er returned

 for a particular nam
e, query class, and

 query type is
retu

rned
 in the follow

ing stru
ctu

re.   T
he resou

rceD
ata array w

ill be at least 4 bytes long, bu
t it is

usually longer.   Its size is ind
icated

 by the returned
 resourceL

en.

s
t
r
u
c
t
 
D
N
S
Q
u
e
r
y
I
n
f
o

{
U
I
n
t
1
6

q
T
y
p
e
;

U
I
n
t
1
6

q
C
l
a
s
s
;

U
I
n
t
3
2

t
t
l
;

I
n
e
t
D
o
m
a
i
n
N
a
m
e

n
a
m
e
;

U
I
n
t
1
6

r
e
s
p
o
n
s
e
T
y
p
e
;

U
I
n
t
1
6

r
e
s
o
u
r
c
e
L
e
n
;

c
h
a
r

r
e
s
o
u
r
c
e
D
a
t
a
[
4
]
;

}
;

t
y
p
e
d
e
f
 
s
t
r
u
c
t
 
D
N
S
Q
u
e
r
y
I
n
f
o
 
D
N
S
Q
u
e
r
y
I
n
f
o
;

In
etH

ostIn
fo

InetH
ostInfo is u

sed
 by the D

om
ain N

am
e R

esolver to retu
rn basic inform

ation about a host. W
hen

filled
 in by the D

N
R

 in resp
onse to a StringT

oA
d

d
ress call, it contains the fu

lly qu
alified

 nam
e of the

host and
 up to ten IP

 ad
d

resses for that host.   If only one IP
 ad

d
ress is found

 for a given hostnam
e, that

IP
 ad

d
ress is retu

rned
 in the first slot in the ad

d
rs array, and

 all other ad
d

resses are set to 0.     For m
ore

inform
ation, see the fu

nction d
escrip

tion for the StringT
oA

d
d

ress call.

e
n
u
m

{
k
M
a
x
H
o
s
t
A
d
d
r
s
 
=
 
1
0
,

k
M
a
x
H
o
s
t
N
a
m
e
L
e
n
 
=
 
2
5
5

}
;

s
t
r
u
c
t
 
I
n
e
t
H
o
s
t
I
n
f
o

{
I
n
e
t
D
o
m
a
i
n
N
a
m
e

n
a
m
e
;

I
n
e
t
H
o
s
t
 

a
d
d
r
s
[
k
M
a
x
H
o
s
t
A
d
d
r
s
]
;

}
;

t
y
p
e
d
e
f
 
I
n
e
t
H
o
s
t
I
n
f
o
 
I
n
e
t
H
o
s
t
I
n
f
o
;
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InetSysInfo
InetSysInfo is used

 by the D
N

R
 to return d

etailed
 system

 inform
ation about a host's C

P
U

 type and
operating system

 in response to a SysInfo call.   See the latest "A
ssigned

 N
u

m
bers" R

FC
 for a list of the

possible C
P

U
 and

 O
S strings.   C

P
U

 and
 O

S strings are lim
ited

 to 40 characters, and
 w

ill be returned
 as a

0 term
inated

 C
 String.   For m

ore inform
ation, see the function d

escription for the SysInfo call.

e
n
u
m
 
{
 
k
M
a
x
S
y
s
S
t
r
i
n
g
L
e
n
 
=
 
4
0
 
}
;

s
t
r
u
c
t
 
I
n
e
t
S
y
s
I
n
f
o

{
c
h
a
r

c
p
u
T
y
p
e
[
k
M
a
x
S
y
s
S
t
r
i
n
g
L
e
n
+
1
]
;

c
h
a
r

o
s
T
y
p
e
[
k
M
a
x
S
y
s
S
t
r
i
n
g
L
e
n
+
1
]
;

}
;
t
y
p
e
d
e
f
 
I
n
e
t
S
y
s
I
n
f
o
 
I
n
e
t
S
y
s
I
n
f
o
;

In
etM

ailE
xch

an
ge

InetM
ailE

xchange is used
 by the D

N
R

 to return m
ail exchange and

 preference inform
ation in response to

a M
ailE

xchange call.   For m
ore inform

ation, see the fu
nction d

escrip
tion for the M

ailE
xchange call.

s
t
r
u
c
t
 
I
n
e
t
M
a
i
l
E
x
c
h
a
n
g
e

{
U
I
n
t
1
6

p
r
e
f
e
r
e
n
c
e
;

I
n
e
t
D
o
m
a
i
n
N
a
m
e

e
x
c
h
a
n
g
e
;

}
;
t
y
p
e
d
e
f
 
I
n
e
t
M
a
i
l
E
x
c
h
a
n
g
e
 
I
n
e
t
M
a
i
l
E
x
c
h
a
n
g
e
;

In
etIn

terfaceIn
fo

InetInterfaceInfo is u
sed

 by  InternetServices to retu
rn Internet ad

d
ress inform

ation abou
t the local host.

For m
ore inform

ation, see the fu
nction d

escription for the O
T

InetG
etInterfaceInfo call.

s
t
r
u
c
t
 
I
n
e
t
I
n
t
e
r
f
a
c
e
I
n
f
o

{
InetH

ost
fA

d
d

ress;
InetH

ost
fN

etm
ask;

In
etH

ost
fB

road
castA

d
d

r;
InetH

ost
fD

efau
ltG

atew
ayA

d
d

r;
InetH

ost
fD

N
SA

d
d

r;
U

Int16
fV

ersion;
U

Int16
fP

ad
;

InetH
ost

fR
eserved

[4];
InetD

om
ainN

am
e

fD
om

ainN
am

e;
}
;
t
y
p
e
d
e
f
 
I
n
e
t
I
n
t
e
r
f
a
c
e
I
n
f
o
 
I
n
e
t
I
n
t
e
r
f
a
c
e
I
n
f
o
;

T
IPA

ddM
ulticast

T
IPA

d
d

M
ulticast  is the O

T
O

ptionM
anagem

ent option value to join an IP M
ulticast ad

d
ress group. For

m
ore inform

ation , see the d
escrip

tion of O
T

O
p

tionM
anagem

ent in the O
pen T

ransport C
lient

D
eveloper's 

N
ote.
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s
t
r
u
c
t
 
T
I
P
A
d
d
M
u
l
t
i
c
a
s
t

{
I
n
e
t
H
o
s
t
 

m
u
l
t
i
c
a
s
t
G
r
o
u
p
A
d
d
r
e
s
s
;

I
n
e
t
H
o
s
t
 

i
n
t
e
r
f
a
c
e
A
d
d
r
e
s
s
;

}
;

t
y
p
e
d
e
f
 
 
 
T
I
P
A
d
d
M
u
l
t
i
c
a
s
t
 
T
I
P
A
d
d
M
u
l
t
i
c
a
s
t
;
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 Fu
n

ction
 D

escrip
tion

s
A

ll d
ata stru

ctu
res are prefixed

 w
ith Inet.   D

ata stru
ctu

res are d
escribed

 in the previou
s section.

O
T

In
itIn

etA
d

d
ress

FU
N

C
T

IO
N

O
T

InitInetA
d

d
ress

Initialize an InetA
d

d
ress.

C
 IN

T
E

R
FA

C
E

void
O

T
InitInetA

d
d

ress( InetA
d

d
ress *inA

d
d

r, InetP
ort p

ort, InetH
ost host );

C
+

+
 IN

T
E

R
FA

C
E

N
one (C

+
+

 clients should
 use the C

 interface to this function).

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

p
ort

x
/

h
ost

x
/

inA
d

d
r

x
x

inA
d

d
r->

fA
d

d
ressT

yp
e

/
x

in
A

d
d

r->
fP

ort
/

x
in

A
d

d
r->

fH
ost

/
x

inA
d

d
r->

fU
nu

sed
/

/

O
T

InitInetA
d

d
ress sim

p
lifies setu

p
 of an InetA

d
d

ress.   C
lients are not requ

ired
 to u

se this
fu

nction, bu
t m

ay find
 it convenient to d

o so.     T
his call cannot block and

 it alw
ays com

p
letes

synchronously.

R
ESU

LT
 C

O
D

ES

N
one

SEE A
LSOO

T
InitD

N
SA

d
d

ress, O
T

InetStringT
oH

ost, O
T

InetH
ostT

oString
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O
T

In
itD

N
S

A
d

d
ress

FU
N

C
T

IO
N

O
T

InitD
N

SA
d

d
ress

Initialize a D
N

SA
d

d
ress.

C
 IN

T
E

R
FA

C
E

void
O
T
I
n
i
t
D
N
S
A
d
d
r
e
s
s( D

N
SA

d
d

ress *d
nsA

d
d

r, char* d
nsA

d
d

ressString );

C
+

+
 IN

T
E

R
FA

C
E

N
one (C

+
+

 clients shou
ld

 u
se the C

 interface to this fu
nction).

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

d
nsA

d
d

ressString
x

/
dnsA

ddr
x

x
d

nsA
d

d
r->

fA
d

d
ressT

yp
e

/
x

in
A

d
d

r->
fN

am
e

/
x

O
T

InitD
N

SA
d

d
ress sim

p
lifies setu

p
 of a D

N
SA

d
d

ress.   C
lients are not requ

ired
 to u

se this
fu

nction, bu
t m

ay find
 it convenient to d

o so.   T
his call cannot block and

 it alw
ays com

p
letes

synchronously.

R
ESU

LT
 C

O
D

ES

N
one

SEE A
LSOO

T
InitInetA

d
d

ress, O
T

InetStringT
oH

ost, O
T

InetH
ostT

oString
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O
T

In
etS

trin
gT

oH
ost

FU
N

C
T

IO
N

O
T

InetStringT
oH

ost
C

onverts an IP
 ad

d
ress string from

 either d
ot notation or hex

notation to an InetH
ost.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetStringT

oH
ost(char* ad

d
rString, InetH

ost* host);

C
+

+
 IN

T
E

R
FA

C
E

N
one (C

+
+

 clients should
 use the C

 interface to this function).

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ad
d

rString
(x)

/
h

ost
/

(x)

O
T

InetStringT
oH

ost converts a string d
enoting an IP

 ad
d

ress into an InetH
ost.   T

he string m
u

st
either rep

resent an ad
d

ress in Internet d
ot notation (e.g. "12.13.14.15") or hex notation (e.g.

"0x0c0d
0e0f").

C
lients are not required

 to use this function, but m
ay find

 it convenient to d
o so.  T

his call cannot
block and

 it alw
ays com

p
letes synchronou

sly.   It d
oes not invoke the D

om
ain N

am
e R

esolver,
and

 it shou
ld

 not be confu
sed

 w
ith the StringT

oA
d

d
ress call w

hich translates a nam
e string to

an IP
 ad

d
ress.

R
ESU

LT
 C

O
D

ES

kN
oE

rror

kO
T

B
ad

A
d

d
ressE

rr

SEE A
LSOO

T
InitInetA

d
d

ress, O
T

InetH
ostT

oString
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O
T

In
etH

ostT
oS

trin
g

FU
N

C
T

IO
N

O
T

InetH
ostT

oString
C

onverts an InetH
ost into a string rep

resenting that IP
 A

d
d

ress
in Internet D

ot notation.

C
 IN

T
E

R
FA

C
E

void
O

T
InetH

ostT
oString(InetH

ost host,  char* stringB
u

f);

C
+

+
 IN

T
E

R
FA

C
E

N
one (C

+
+

 clients shou
ld

 u
se the C

 interface to this fu
nction).

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

h
ost

x
/

stringB
u

f
x

(x)

O
T

InetH
ostT

oString converts an InetH
ost into a C

 string containing a d
ot form

at representation
of the IP

 ad
d

ress.   For exam
p

le, the InetH
ost "0x10111213" w

ou
ld

 be converted
 to the string

"16.17.18.19".

C
lients are not required

 to use this function, but m
ay find

 it convenient to d
o so.  T

his call cannot
block and

 it alw
ays com

p
letes synchronou

sly.   It d
oes not invoke the D

om
ain N

am
e R

esolver,
and

 it shou
ld

 not be confu
sed

 w
ith the A

d
d

ressT
oN

am
e call w

hich translates an IP
 ad

d
ress into

a H
ost nam

e.

R
ESU

LT
 C

O
D

ES

N
one

SEE A
LSOO

T
InitInetA

d
d

ress, O
T

InetStringT
oH

ost
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G
etIn

terfaceIn
fo

FU
N

C
T

IO
N

G
etInterfaceInfo

R
etu

rns Internet ad
d

ress inform
ation abou

t the local host.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetG

etInterfaceInfo(InetInterfaceInfo* info,    SInt32 ind
ex);

C
+

+
 IN

T
E

R
FA

C
E

N
one.   

C
+

+
 clients shou

ld
 u

se the C
 Interface.

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

info
x

/
ind

ex
x

(x)

T
akes an ind

ex into the host's array list of configu
red

 IP
 interfaces and

, if p
ossible, fills in the

InetInterfaceInfo stru
ctu

re w
ith the interface's Internet ad

d
ress, su

bnet m
ask, and

 broad
cast

ad
d

ress.  T
he IP

 ad
d

resses of a d
efau

lt gatew
ay and

 a D
om

ain N
am

e Server w
ill also be

retu
rned

 if any are know
n, as w

ill the host's D
om

ain N
am

e. A
n ind

ex of 0 (zero) retu
rns

inform
ation abou

t the first interface. T
he broad

cast ad
d

ress m
ay not alw

ays be available, bu
t

m
ay easily be d

eterm
ined

 from
 the Internet ad

d
ress and

 the subnet m
ask.

T
his call cannot block and

 it alw
ays com

pletes synchronou
sly.

N
ote th

at if O
p

en
 T

ran
sp

ort/
T

C
P

 h
as n

ot yet load
ed

, w
h

ich
 is th

e case w
h

en
 n

o T
C

P
ap

p
lication is ru

nning and
 the "T

C
P

 alw
ays load

ed
" op

tion is not p
icked

 w
ithin the control

p
anel, that no interfaces w

ill be valid
.   B

y d
efau

lt, interfaces are not initialized
 u

ntil need
ed

.

A
lso note that an ap

p
lication w

hich bind
s to an IP

 ad
d

ress of 0 and
 su

bsequ
ently d

oes a
getp

rotad
d

r call w
ill get back an IP

 ad
d

ress of 0.   T
he only m

echanism
 for d

eterm
ining the IP

ad
d

ress of ru
nning IP

 interfaces is throu
gh the G

etInterfaceInfo call.

R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
otFound

E
rr

T
he requested

 interface d
oes not exist.

kE
N

O
M

E
M

E
rr

O
pen T

ransport T
C

P m
em

ory d
epletion.

SEE A
LSO
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O
T

O
p

en
In

tern
etS

erv
ices

FU
N

C
T

IO
N

O
T

O
p

enInternetServices
A

llow
s client to m

ake u
se of p

rovid
ed

 Internet services, su
ch as

the D
om

ain N
am

e R
esolver.

C
 IN

T
E

R
FA

C
E

In
etSvcR

ef
O

T
O

p
enInternetServices(O

T
C

onfigu
ration* otc, O

T
O

p
enFlags flags, O

SE
rr*

err);

O
SE

rr
A

syncO
T

O
p

enInternetServices(O
T

C
onfigu

ration* otc, O
T

O
p

enFlags flags,
O

T
N

otifyP
rocP

tr p
roc, void

* contextP
tr);

C
+

+
 IN

T
E

R
FA

C
E

N
one.   (C

+
+

 clients shou
ld

 u
se the C

 interface to this fu
nction).

D
E

S
C

R
IP

T
IO

N

O
pens the Internet Services library and

 retu
rns an InetSvcR

ef w
hich can be subsequently used

 to
access other rou

tines (cu
rrently ju

st the D
N

R
 rou

tines). T
he flags p

aram
eter is cu

rrently ignored
and

 shou
ld

 be 0, and
 a d

efau
lt (D

N
R

) O
T

C
onfigu

ration* w
ill be  bu

ilt and
 u

sed
 if otc is set to

k
D
e
f
a
u
l
t
I
n
t
e
r
n
e
t
S
e
r
v
i
c
e
s
P
a
t
h
 

(d
efined

 in O
p

enT
p

tInternet.h).   W
hen the ap

p
lication

com
p

letes or fin
ish

es u
sin

g In
tern

et services, callin
g C

loseP
rovid

er frees th
e associated

resources.

If the library is op
ened

 u
sing the O

T
O

p
enInternetServices call, it w

ill w
ork by d

efau
lt in

synchronou
s m

od
e, blocking on calls u

ntil com
p

letion.   If the library is op
ened

 u
sing the

A
syncO

T
O

p
enInternetServices call, it w

ill w
ork by d

efau
lt in asynchronou

s m
od

e, retu
rning

im
m

ed
iately.   In this case, if no error is retu

rned
 im

m
ed

iately, the resu
lt of the call w

ill be
retu

rned
 to the client's notifier.

For m
ore inform

ation on the D
N

R
, see the R

FC
s 1034 and

 1035.

A
lternately, clients m

ay choose to u
se the transp

ort ind
ep

end
ent M

ap
p

er interface to access
som

e of the D
N

R
's facilities.    T

he M
ap

p
er m

ay be u
sed

 to translate a host nam
e to an IP

ad
d

ress, bu
t it has no equ

ivalent for the A
d

d
ressT

oN
am

e, SysInfo, or M
ailE

xchange calls.   For
d

etails on
 th

e M
ap

p
er, see th

e O
pen T

ransport C
lient D

eveloper N
ote,  an

d
 th

e fu
n

ction
d

escrip
tion

 
of 

th
e 

L
ooku

p
N

am
e 

call 
w

h
ich

 
follow

s 
in

 
th

is 
d

ocu
m

en
t. 

 
N

ote 
th

at
O

T
L

ooku
p

N
am

e is the only O
p

en T
ransp

ort M
ap

p
er L

ibrary call su
p

p
orted

 by the D
N

R
.  C

alls
to O

T
R

egisterN
am

e and
 O

T
D

eleteN
am

e w
ill retu

rn kO
T

N
otSu

p
p

orted
E

rr.

R
ESU

LT
 C

O
D

ES

N
one.   R

etu
rns the InetSvcR

ef.

SEE A
LSOC

loseP
rovid

er (O
pen T

ransport C
lient D

eveloper N
ote)
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Q
u

ery

FU
N

C
T

IO
N

Q
uery

R
etu

rns inform
ation w

hich the D
N

R
 can obtain based

 u
p

on
D

N
S queries m

ad
e using the given query class and

 type.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetQ

u
ery( InetSvcR

ef ref, char* nam
e, U

Int16 qC
lass,  U

Int16 qT
ype,

char* bu
f, size_t bu

flen, void
** argv,  size_t argvlen,

O
T

Flags flags);

C
+

+
 IN

T
E

R
FA

C
E

O
SE

rr
T

InternetServices::Q
u

ery( char* nam
e, U

Int16 qC
lass,  U

Int16 qT
yp

e,

char* bu
f, size_t bu

flen, void
** argv,  size_t argvlen,

O
T

Flags flags);

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ref (C
 only)

x
/

nam
e

x
/

qC
lass

x
/

qT
ype

x
/

buf
x

(x)
buflen

x
/

argv
?

(?)
argvlen

?
/

flag
s

x
/

O
T

InetQ
u

ery is the m
ost general interface to the D

om
ain N

am
e R

esolver (D
N

R
).   U

sing
O

T
InetQ

u
ery, it is p

ossible to ask the D
N

R
 to qu

ery D
om

ain N
am

e Servers for inform
ation

assoicated
 w

ith any class and
 typ

e.

N
ote 

that 
for 

several 
basic 

query 
types, 

using 
the 

sim
plied 

interfaces 
w

hich 
follow

 
(e.g.

StringT
oA

ddress) m
ay be easier to program

.   T
he inform

ation obtained w
ill be the sam

e using
either 

call, 
although 

in 
som

e 
cases 

the 
sim

plified 
interfaces 

lim
it 

the 
m

axim
um

 
num

ber 
of

answ
ers w

hich can be returned.

O
T

InetQ
u

ery takes a character string (nam
e) and

 tw
o nu

m
eric id

entifiers (qC
lass and

 qT
yp

e)
and

 retu
rns any inform

ation associated
 w

ith that nam
e for the give class and

 type w
hich can be

obtained
 from

 the configured
 nam

e servers.

T
he flags field should be set to 0 so future enhancem

ents to this interface w
ill not break existing

application
s.
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T
he caller p

asses in a bu
ffer (bu

f) and
 its length (bu

flen) w
here one or m

ore answ
ers can be

returned
.

A
rgv and

 argvlen are op
tional p

aram
eters.   If u

sed
, argv is the ad

d
ress of an em

p
ty p

ointer
array of length argvlen.   If p

rovid
ed

, O
p

enT
ransp

ort u
ses this bu

ffer to retu
rn p

ointers to the
location of ind

ivid
u

al answ
ers w

ritten into bu
f.   For exam

ple, if a qu
ery receives 3 answ

ers, and
the caller passed

 in an arvlen of 5, argv[0] w
ou

ld
 be a pointer to the first answ

er in buf, argv[1] a
p

ointer to the second
 answ

er, argv[2] a p
ointer to the 3rd

 answ
er, and

 argv[3] w
ou

ld
 be nu

ll.
W

hether argv and
 argvlen is used

 or not, the answ
ers returned

 in buf rem
ain the sam

e.

 If O
T

InetQ
u

ery is called
 synchronou

sly, it w
ill not retu

rn u
ntil the call com

pletes.

If O
T

InetQ
u

ery called
 asynchronou

sly, it w
ill retu

rn im
m

ed
iately; the client's com

p
letion

n
otifier w

ill be called
 w

ith
 a T

_D
N

R
Q

U
E

R
Y

C
O

M
P

L
E

T
E

 even
t w

hen the call com
p

letes.
A

synchronou
s m

od
e is preferred

. W
hen u

sing asynchronou
s m

od
e, the client m

ust not touch the
buf or argv structures prior to com

pletion of the routine.

O
T

InetQ
u

ery w
orks w

ith both know
n and

 u
nknow

n qu
ery classes and

 typ
es.   U

sing the Inet
qu

ery class and
 know

n qu
ery typ

es, com
p

ressed
 answ

ers are exp
and

ed
 p

rior to filling in the
return buffer.   A

nsw
ers w

hich are resource record
s of unknow

n class and
 type are copied

 into the
return buffer unparsed

.   N
o expansion is d

one because it is assum
ed

 that D
N

S com
pression is not

used.

C
u

rrently, only answ
ers of typ

e P
T

R
 and

 C
N

A
M

E
 (nam

e-to-ad
d

ress translations) are cached
 by

O
penT

ransport.   A
lso, O

penT
ransport d

oes not cu
rrently u

se this cached
 inform

ation to resolve
ad

d
ress-to-nam

e translations (becau
se this d

efeats som
e existing server load

 balancing schem
es

in op
eration tod

ay).

R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
oD

ataE
rr

N
o d

ata available - either tim
eou

t, or nam
e exists bu

t requ
ested

inform
ation d

oes not.

kO
T

B
ad

N
am

eE
rr

B
ad

 nam
e - either nam

e d
oes not exist in d

om
ains exam

ined
, or  bad

syn
tax.

kE
N

O
M

E
M

E
rr

O
pen T

ransport T
C

P m
em

ory d
epletion.

SEE A
LSOStringT

oA
d

d
ress, A

d
d

ressT
oN

am
e, SysInfo, M

ailE
xchange
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S
trin

g
T

o
A

d
d

ress

FU
N

C
T

IO
N

StringT
oA

d
d

ress
R

etu
rns inform

ation w
hich the D

N
R

 can d
eterm

ine based
 on a

string w
hich norm

ally contains a host nam
e.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetStringT

oA
d

d
ress( InetSvcR

ef ref, char* string,              InetH
ostInfo

*h
in

fo);

C
+

+
 IN

T
E

R
FA

C
E

O
SE

rr
T

InternetServices::StringT
oA

d
d

ress( char* string, InetH
ostInfo *hinfo);

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ref (C
 only)

x
/

string
x

/
h

in
fo

x
(x)

U
ses the D

om
ain N

am
e R

esolver (D
N

R
) to take a character string w

hich contains a host nam
e,

a p
artially qu

alified
 d

om
ain nam

e, a fu
lly qu

alified
 d

om
ain nam

e, or an Internet ad
d

ress in d
ot

form
at and

, if p
ossible, fill in the InetH

ostInfo stru
ctu

re w
ith the host's canonical nam

e and
 u

p
to ten associated

 IP
 ad

d
resses.   If less than 10 ad

d
resses are fou

nd
 for a given host, ad

d
itional

slots in the hinfo ad
d

ress array are filled
 w

ith 0s.   T
he caller m

u
st allocate the InetH

ostInfo
stru

ctu
re p

rior to the call.

If O
T

InetStringT
oA

d
d

ress is called
 synchronou

sly, it w
ill not retu

rn u
ntil the call com

pletes.

If O
T

InetStringT
oA

d
d

ressis called
 asynchronou

sly, it w
ill retu

rn im
m

ed
iately; the client's

com
p

letion notifier w
ill be called

 w
ith a T

_D
N

R
ST

R
IN

G
T

O
A

D
D

R
C

O
M

P
L

E
T

E
 event w

hen
the call com

pletes. A
synchronou

s m
od

e is preferred
. W

hen u
sing asynchronou

s m
od

e, the client
shou

ld
 not tou

ch the InetH
ostInfo stru

ctu
re p

rior to com
p

letion of the rou
tine. T

he fou
rth

p
aram

eter p
assed

 to the client's com
p

letion notifier is a p
ointer to the InetH

ostInfo stru
ctu

re
that w

as resolved
; this enables client softw

are to d
eterm

ine w
hich of m

u
ltip

le sim
u

ltaneou
s

outstand
ing requests has been com

pleted
.

StringT
oA

d
d

ress w
ill not resolve an input character string  in the form

 of a d
ot-notation Internet

ad
d

ress to its d
om

ain nam
e; it w

ill sim
p

ly translate the ad
d

ress into InetH
ost form

at. D
o not

u
se StringT

oA
d

d
ress to resolve an ad

d
ress to its d

om
ain nam

e; u
se instead

 A
d

d
ressT

oN
am

e,
d

escribed
 below

.
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R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
oD

ataE
rr

N
o d

ata available - either tim
eou

t, or nam
e exists bu

t requ
ested

inform
ation d

oes not.

kO
T

B
ad

N
am

eE
rr

B
ad

 nam
e - either nam

e d
oes not exist in d

om
ains exam

ined
, or  bad

syn
tax.

kE
N

O
M

E
M

E
rr

O
pen T

ransport T
C

P m
em

ory d
epletion.

SEE A
LSOQ

u
ery, A

d
d

ressT
oN

am
e, SysInfo, M

ailE
xchange
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A
d

d
ressT

o
N

am
e

FU
N

C
T

IO
N

A
d

d
ressT

oN
am

e
T

ries to d
eterm

ine inform
ation abou

t the host associated
 w

ith
an IP

 ad
d

ress.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetA

d
d

ressT
oN

am
e( InetSvcR

ef ref, InetH
ost host,   InetD

om
ainN

am
e

nam
e);

C
+

+
 IN

T
E

R
FA

C
E

O
SE

rr
T

InternetServices::A
d

d
ressT

oN
am

e( InetH
ost host,  InetD

om
ainN

am
e nam

e);

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ref  (C
 only)

x
/

h
ost

x
/

nam
e

x
(x)

U
ses the D

N
R

 to try to d
eterm

ine the canonical d
om

ain nam
e of the host associated

 w
ith an IP

ad
d

ress.  T
he caller m

u
st allocate the InetH

ostInfo stru
ctu

re p
rior to the call.

If O
T

InetA
d

d
ressT

oN
am

e is called
 synchronou

sly, it w
ill not retu

rn u
ntil the call com

pletes.

If O
T

InetA
d

d
ressT

oN
am

e is called
 asynchronou

sly, it w
ill retu

rn im
m

ed
iately; the client's

com
p

letion notifier w
ill be called

 w
ith a T

_D
N

R
A

D
D

R
T

O
N

A
M

E
C

O
M

P
L

E
T

E
 event w

hen the
call com

p
letes. A

synchronou
s m

od
e is p

referred
. W

hen u
sing asynchronou

s m
od

e, the client
shou

ld
 not tou

ch the InetH
ostInfo stru

ctu
re p

rior to com
p

letion of the rou
tine. T

he fou
rth

p
aram

eter p
assed

 to the client's com
p

letion notifier is a p
ointer to the InetH

ostInfo stru
ctu

re
that w

as resolved
; this enables client softw

are to d
eterm

ine w
hich of m

u
ltip

le sim
u

ltaneou
s

outstand
ing requests has been com

pleted
.

O
T

InetA
d

d
ressT

oN
am

e d
oes not currently support resolving ad

d
resses that are not subnetted

 to
octet bound

aries. U
se O

T
InetQ

uery instead
.

D
o not u

se A
d

d
ressT

oN
am

e to resolve a host nam
e or d

om
ain nam

e to its Internet ad
d

ress; u
se

instead
 StringT

oA
d

d
ress, d

escribed
 above.

N
ote, cu

rren
tly O

p
en

T
ran

sp
ort n

eith
er cach

es A
d

d
ressT

oN
am

e tran
slation

s n
or resolves

A
d

d
ressT

oN
am

e qu
eries from

 cached
 answ

ers from
 p

reviou
s StringT

oA
d

d
ress translations.

T
his is because d

oing so d
efeats som

e existing server load
 balancing schem

es in operation tod
ay.

In the fu
tu

re, O
p

enT
ransp

ort w
ill cache A

d
d

ressT
oN

am
e translations, bu

t for now
 ap

p
lications
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w
hich d

ep
end

 on this featu
re (e.g. W

eb p
age servers) shou

ld
 m

aintain their ow
n cache for best

perform
ance.

R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
oD

ataE
rr

N
o d

ata available -  tim
eou

t.

kO
T

B
ad

N
am

eE
rr

B
ad

 ad
d

ress - either ad
d

ress d
oes not exist in d

om
ains exam

ined
, or

bad
 syntax.

kE
IN

V
A

L
E

rr
A

n ad
d

ress of invalid
 size w

as passed
 in.

kE
N

O
M

E
M

E
rr

O
pen T

ransport T
C

P m
em

ory d
epletion.

SEE A
LSOQ

u
ery, StringT

oA
d

d
ress, SysInfo, M

ailE
xchange
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S
ysIn

fo

FU
N

C
T

IO
N

SysInfo
R

eturns d
etails about the system

 w
hose nam

e is being queried
.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetSysInfo( InetSvcR

ef ref,  char* qu
eryN

am
e,  InetSysInfo* sysinfo);

C
+

+
 IN

T
E

R
FA

C
E

O
SE

rr
T

InternetServices:SysInfo( char* qu
eryN

am
e,  InetSysInfo* sysinfo);

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ref  (C
 only)

x
/

queryN
am

e
(x)

/
sysinfo

x
(x)

U
ses the D

N
R

 to attem
p

t to find
 d

etailed
 inform

ation abou
t a host's C

P
U

 and
 op

erating
system

. T
he caller passes in a nam

e and
 a pointer to an InetSysInfo stru

ctu
re it has allocated

.

If O
T

InetSysInfo is called
 synchronou

sly, it w
ill not retu

rn u
ntil the call com

p
letes.

If O
T

InetSysInfo is called
 asynchronou

sly, it w
ill retu

rn im
m

ed
iately; the client's com

p
letion

notifier w
ill be called

 w
ith a T

_D
N

R
SY

SIN
FO

C
O

M
P

L
E

T
E

 event w
hen the call com

p
letes.

A
synchronous m

od
e is preferred

. W
hen using asynchronous m

od
e, the client should

 not touch the
InetSysInfo stru

ctu
re p

rior to com
p

letion of the rou
tine. T

he fou
rth p

aram
eter p

assed
 to the

client's com
p

letion notifier is a p
ointer to the InetSysInfo stru

ctu
re that w

as resolved
; this

enables client softw
are to d

eterm
ine w

hich of m
u

ltip
le sim

u
ltaneou

s ou
tstand

ing requ
ests has

been com
pleted

.

R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
oD

ataE
rr

N
o d

ata available - either tim
eou

t, or nam
e exists bu

t requ
ested

inform
ation d

oes not.

kO
T

B
ad

N
am

eE
rr

B
ad

 nam
e - either nam

e d
oes not exist in d

om
ains exam

ined
, or  bad

syn
tax.

kE
N

O
M

E
M

E
rr

O
pen T

ransport T
C

P m
em

ory d
epletion.

SEE A
LSOQ

u
ery, A

d
d

ressT
oN

am
e, SysInfo, M

ailE
xchange
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M
ailE

xch
an

g
e

FU
N

C
T

IO
N

M
ailE

xch
an

ge
R

etu
rns m

ail exchange and
 p

reference inform
ation abou

t the
system

 being queried
.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
InetM

ailE
xchange( InetSvcR

ef ref, char* qu
eryN

am
e, U

Int16* cou
nt,

InetM
ailE

xchange* m
xinfo);

C
+

+
 IN

T
E

R
FA

C
E

O
SE

rr
T

InternetServices::M
ailE

xchange( char* qu
eryN

am
e, U

Int16* cou
nt,

InetM
ailE

xchange* m
xinfo);

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ref  (C
 only)

x
/

qu
eryN

am
e

(x)
/

m
xinfo

x
(x)

count
x

(x)

U
ses the D

N
R

 to attem
p

t to obtain m
ail exchange and

 p
reference inform

ation associated
 w

ith a
nam

e.   T
he client allocates a contigu

ou
s array of one or m

ore InetM
ailE

xchange stru
ctu

res.  A
p

ointer to the nu
m

ber of elem
ents in this array and

 a p
ointer to the first elem

ent are p
assed

 in.
O

T
InetM

ailE
xchange w

ill fill in as m
any of the InetM

ailE
xchange stru

ctu
res as it can, and

 w
ill

set count to the num
ber of structures it has filled

 in.

If O
T

InetM
ailE

xchange is called
 synchronou

sly, it w
ill not retu

rn u
ntil the call com

p
letes.

If O
T

In
etM

ailE
xch

an
ge is called

 asyn
ch

ron
ou

sly, it w
ill retu

rn
 im

m
ed

iately; th
e clien

t's
com

p
letion notifier w

ill be called
 w

ith a T
_D

N
R

M
A

IL
E

X
C

H
A

N
G

E
C

O
M

P
L

E
T

E
 event w

hen
the call com

pletes. A
synchronou

s m
od

e is preferred
. W

hen u
sing asynchronou

s m
od

e, the client
shou

ld
 not tou

ch the InetM
ailE

xchange array p
rior to com

p
letion of the rou

tine. T
he fou

rth
p

aram
eter p

assed
 to the client's com

p
letion notifier is a p

ointer to the first elem
ent of the

In
etM

ailE
xch

an
ge 

array; 
th

is 
en

ables 
clien

t 
softw

are 
to 

d
eterm

in
e 

w
h

ich
 

of 
m

u
ltip

le
sim

ultaneous outstand
ing requests has been com

pleted
.

R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
oD

ataE
rr

N
o d

ata available - either tim
eou

t, or nam
e exists bu

t requ
ested

inform
ation d

oes not.

kO
T

B
ad

N
am

eE
rr

B
ad

 nam
e - either nam

e d
oes not exist in d

om
ains exam

ined
, or  bad

syn
tax.

kE
N

O
M

E
M

E
rr

M
acT

C
P m

em
ory d

epletion.

SEE A
LSOQ

u
ery, StringT

oA
d

d
ress, A

d
d

ressT
oN

am
e, InetM

ailE
xchange
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L
o

o
k

u
p

N
am

e

FU
N

C
T

IO
N

LookupN
am

e
P

rovid
es an O

p
en T

ransp
ort M

ap
p

er L
ibrary interface to the

D
N

R
's string-to-ad

d
ress resolu

tion fu
nction.

C
 IN

T
E

R
FA

C
E

O
SE

rr
O

T
L

ookupN
am

e( M
apperR

ef ref, size_t m
axcnt, T

L
ookupR

equest* request,
T

L
ooku

p
R

ep
ly* rep

ly);

C
+

+
 IN

T
E

R
FA

C
E

O
SE

rr
T

M
apper::L

ookupN
am

e( size_t m
axcnt, T

L
ookupR

equest* request,
T

L
ooku

p
R

ep
ly* rep

ly);

D
E

S
C

R
IP

T
IO

N
P

aram
eters

B
efore

C
all

A
fter

C
all

ref  (C
 only)

x
/

m
axcnt

x
/

requ
est->

u
d

ata.m
axlen

/
/

requ
est->

u
d

ata.len
x

/
requ

est->
u

d
ata.bu

f
(x)

/
rep

ly->
u

d
ata.m

axlen
x

/
rep

ly->
u

d
ata.len

/
x

rep
ly->

u
d

ata.bu
f

(?)
(x)

rep
ly->

rsp
cou

nt
/

x

O
T

L
ooku

p
N

am
e is u

sed
 to m

ap
 a  nam

e to an InetA
d

d
ress.   T

he nam
e is a character string

w
hose form

at is xxx[:yy] w
here xxx is a hostnam

e, a p
artially qu

alified
 d

om
ain nam

e, a fu
lly

qu
alified

 d
om

ain nam
e, or an Internet ad

d
ress in stand

ard
 Internet d

ot form
at, and

 the optional
yy is a T

C
P

 or U
D

P
 port nu

m
ber.  O

T
L

ooku
pN

am
e retu

rns an InetA
d

d
ress, d

escribed
 earlier in

this d
ocu

m
ent, in rep

ly->
u

d
ata.bu

f. T
his InetA

d
d

ress m
ay be u

sed
 d

irectly in all ap
p

rop
riate

O
pen T

ransport T
C

P
 calls requ

iring an InetA
d

d
ress, su

ch as C
on

n
ect() and

 S
n

d
U

D
ata(). Shou

ld
no port be entered

, the returned
 InetA

d
d

ress w
ill contain a port num

ber of 0 (zero).  O
nly a single

InetA
d

d
ress is retu

rned
, regard

less of how
 m

any ad
d

resses are know
n for a given nam

e
(m

u
ltihom

ed
 hosts).

If the nam
e p

assed
 to O

T
L

ooku
p

N
am

e is in the form
 of a d

ot form
at Internet ad

d
ress, the

InetA
d

d
ress retu

rned
 by O

T
L

ooku
p

N
am

e w
ill sim

p
ly contain the hexad

ecim
al valu

es of that
address plus the input port num

ber.

W
hile the form

at of a T
C

P
/

IP
 "nam

e" m
ay ap

p
ear sim

ilar to that u
sed

 by A
p

p
leT

alk, there
are d

istinct d
ifferences becau

se the concepts d
o not m

ap congru
ently from

 one to the other. T
he

A
p

p
leT

alk form
at is xxx:yy@

zzz, w
h

ere xxx is an
 object, yy is its typ

e, an
d

 zzz is th
e

A
p

p
leT

alk zone w
here it's located

.  T
he D

om
ain N

am
e Service has no concep

t of  "typ
e" or
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"zone", and
 the "objects" it d

eals w
ith are p

rim
arily ind

ivid
u

al com
p

u
ters; hence, the object to

be resolved
 is the nam

e of a com
p

u
ter.  Su

bstitu
ting p

ort nu
m

ber for "typ
e" resu

lts in a
nam

e/
ad

d
ress form

at that conform
s w

ith stand
ard

 Internet  ad
d

ressing p
ractice: p

ort 25 on
foo.ap

p
le.com

 is rep
resented

 as foo.ap
p

le.com
:25, or as 17.202.99.99:25. U

sing this form
at and

constru
ction retains the A

p
p

leT
alk M

ap
p

er look and
 feel w

hile rem
aining tru

e to Internet
ad

d
ressing form

ats.

If O
T

L
ooku

p
N

am
e is called

 synchronou
sly, it w

ill not retu
rn u

ntil the call com
p

letes.   If it is
called

 asynchronou
sly, it w

ill retu
rn im

m
ed

iately and
 the client's notifier w

ill be called
 w

hen
the call com

pletes.   A
synchronous m

od
e is preferred

.

P
lease refer to the O

pen T
ransport C

lient D
eveloper N

ote   for sp
ecific d

etails on how
 to op

en a
D

N
R

 M
apper end

point and
 how

 to use it.

O
T

L
ooku

p
N

am
e is the only O

p
en T

ransp
ort M

ap
p

er L
ibrary call su

p
p

orted
 by the D

N
R

.  C
alls

to O
T

R
egisterN

am
e and

 O
T

D
eleteN

am
e w

ill retu
rn kO

T
N

otSu
p

p
orted

E
rr.

R
ESU

LT
 C

O
D

ES

kO
T

N
oError  

C
all com

p
leted

 su
ccessfu

lly.

kO
T

N
oD

ataE
rr

N
o d

ata available - either tim
eou

t, or nam
e exists bu

t requ
ested

inform
ation d

oes not.

kO
T

B
ad

N
am

eE
rr

B
ad

 nam
e - either nam

e d
oes not exist in d

om
ains exam

ined
, or  bad

syn
tax.

kE
N

O
M

E
M

E
rr

M
acT

C
P m

em
ory d

epletion.

kO
T

N
otSu

p
p

orted
E

rr
U

nsu
p

p
orted

 call.

SEE A
LSOO

p
enM

ap
p

er, C
loseP

rovid
er (O

pen T
ransport C

lient D
eveloper N

ote)

A
p

p
end

ix A
: P

references form
at
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 A
p

p
en

d
ix A

: P
referen

ces form
at

W
A

R
N

IN
G

:

T
h

e p
referen

ce form
at is p

rovid
ed

 for d
eb

u
ggin

g p
u

rp
oses on

ly.
T

h
is form

at is n
ot p

art of th
e su

p
p

orted
 featu

res of O
p

en
 T

ran
sp

ort.
 It w

ill ch
an

ge in
 a fu

tu
re release of O

p
en

 T
ran

sp
ort.

S
h

ou
ld

 you
 d

ecid
e to rely on

 an
y in

form
ation

 in
 th

is ap
p

en
d

ix, b
e p

rep
ared

to h
ave to u

p
d

ate you
r softw

are w
h

en
 th

is  form
at ch

an
ges.

C
onfigu

ration file form
at

T
he p

references file contains one or m
ore configu

rations. A
 configu

ration is a set of
resou

rces that share the sam
e resou

rce id
 (≥ 128).

T
he p

references file also contains som
e global inform

ation. R
esou

rce id
s <

 128 are
u

sed
 to keep

 these global settings. For instance, the resou
rce 'ccfg' #1 ind

icates
cu

rrently active configu
ration.

G
lobal inform

ation resou
rce typ

es

'ccfg'
(id

  1) ind
icates the cu

rrently active configu
ration

t
y
p
e
 
'
c
c
f
g
'

/
/
 
a
l
w
a
y
s
 
i
d
 
1

{
i
n
t
e
g
e
r
;

/
/
 
R
e
s
o
u
r
c
e
 
i
d
 
o
f
 
t
h
e
 
c
u
r
r
e
n
t
 
c
o
n
f
i
g
 
(≥
1
2
8
)

}
;

'w
p

os'
(id

  128) p
ostion of the m

ain w
ind

ow

t
y
p
e
 
'
w
p
o
s
'

/
/
 
a
l
w
a
y
s
 
i
d
 
1
2
8

{
i
n
t
e
g
e
r
;

/
/
 
w
i
n
d
o
w
'
s
 
t
o
p
 
l
e
f
t
 
c
o
r
n
e
r

i
n
t
e
g
e
r
;

/
/
 
g
l
o
b
a
l
 
c
o
o
r
d
i
n
a
t
e
s

}
;

C
onfigu

ration resou
rces typ

es

A
ll resou

rces u
sing the sam

e resou
rce id

 ( ≥ 128) are p
art of the sam

e configu
ration.
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'cn
am

'
the nam

e of this resou
rce ind

icates the nam
e of the configu

ration

t
y
p
e
 
'
c
n
a
m
'

{
/
/
 
e
m
p
t
y
 
r
e
s
o
u
r
c
e

/
/
 
t
h
e
 
n
a
m
e
 
o
f
 
t
h
e
 
r
e
s
o
u
r
c
e
 
i
s
 
u
s
e
d
 
a
s

/
/
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
n
a
m
e

}
;

'cv
rs'

form
at version of this configu

ration. A
law

ays 1 for O
T

 1.0/
1.1

t
y
p
e
 
'
c
v
r
s
'

{
i
n
t
e
g
e
r
;

/
/
 
a
l
w
a
y
s
 
1
 
f
o
r
 
o
t
 
1
.
0
 
a
n
d
 
1
.
1

}
;

'd
typ

'
O

T
 d

evice type of the selected
 port

t
y
p
e
 
'
d
t
y
p
'

{
i
n
t
e
g
e
r
;

/
/
 
O
T
 
d
e
v
i
c
e
 
t
y
p
e
 
f
o
r
 
t
h
e
 
s
e
l
e
c
t
e
d
 
p
o
r
t

}
;

'p
w

rd
'

p
assw

ord
 that p

rotects access to the A
d

m
inistration m

od
e for this

con
figu

ration

t
y
p
e
 
'
p
w
r
d
'

{
p
s
t
r
i
n
g
;

/
/
 
p
a
s
s
w
o
r
d
 
-
 
"
e
n
c
r
y
p
t
e
d
"

/
/
 
e
m
p
t
y
 
s
t
r
i
n
g
 
m
e
a
n
s
 
n
o
t
 
p
r
o
t
e
c
t
e
d

}
;

'p
o

rt'
u

ser read
able nam

e of the cu
rrently selected

 p
ort

t
y
p
e
 
'
p
o
r
t
'

{
p
s
t
r
i
n
g
;

}
;

'p
ro

t'
O

T
 nam

e of the p
rotocol u

sed
 by this configu

ration

t
y
p
e
 
'
p
r
o
t
'

{

A
p

p
end

ix A
: P

references form
at

T
C

P
 D

ev N
ote, R

ev 1.1b14
1/18/96

page 36
C

op
yright ©

 1994-1996 A
p

p
le C

om
p

u
ter, Inc. A

ll rights reserved
.

s
t
r
i
n
g
;

/
/
 
"
t
c
p
"
 
f
o
r
 
T
C
P
/
I
P
,
 
"
d
d
p
"
 
f
o
r
 
A
p
p
l
e
T
a
l
k

}
;

'ih
st'

ind
ex of p

rim
ary interface (alw

ays 1 in O
T

 1.0/
1.1) and

 im
p

licit d
om

ains
search list d

efinition.

t
y
p
e
 
'
i
h
s
t
'

{
b
y
t
e
;

/
/
 
p
r
i
m
a
r
y
 
i
n
t
e
r
f
a
c
e
 
i
n
d
e
x

/
/
 
(
a
l
w
a
y
s
 
1
 
f
o
r
 
O
T
 
1
.
0
 
/
 
1
.
1
)

p
s
t
r
i
n
g
;

/
/
 
i
m
p
l
i
c
i
t
 
s
e
a
r
c
h
 
l
i
s
t
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
 

/
/
 
(
l
o
c
a
l
 
d
o
m
a
i
n
 
n
a
m
e
)
,

p
s
t
r
i
n
g
;

/
/
 
i
m
p
l
i
c
i
t
 
s
e
a
r
c
h
 
l
i
s
t
 
e
n
d
i
n
g
 
p
o
i
n
t

/
/
 
(
a
d
m
i
n
 
d
o
m
a
i
n
 
n
a
m
e
)

}
;

'irte'
rou

ting table (not u
sed

 in O
T

 1.0 /
 1.1)

t
y
p
e
 
'
i
r
t
e
'

{
i
n
t
e
g
e
r
 
=
 
$
$
C
o
u
n
t
O
f
(
r
o
u
t
e
L
i
s
t
)
;

/
/
 
n
u
m
b
e
r
 
o
f
 
r
o
u
t
e
s

w
i
d
e
 
a
r
r
a
y
 
r
o
u
t
e
L
i
s
t

{
h
e
x
 
s
t
r
i
n
g
[
4
]
;
/
/
 
s
u
b
 
n
e
t
 
m
a
s
k

h
e
x
 
s
t
r
i
n
g
[
4
]
;
/
/
 
a
d
d
r
e
s
s
 
o
f
 
r
o
u
t
e
r
 
t
o
 
u
s
e

b
o
o
l
e
a
n
;

/
/
 
r
o
u
t
e
 
l
o
c
a
l
?

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
r
o
u
t
e
 
h
o
s
t
?

a
l
i
g
n
 
w
o
r
d
;

}
;

}
;

'iitf'
list of interface configu

rations (only one entry for O
T

 1.0)

t
y
p
e
 
'
i
i
t
f
'

{
i
n
t
e
g
e
r
 
=
 
$
$
C
o
u
n
t
O
f
(
i
n
t
e
r
f
a
c
e
s
L
i
s
t
)
;

/
/
 
n
u
m
b
e
r
 
o
f
 
i
n
t
e
r
f
a
c
e
s
 

/
/
 
(
1
 
f
o
r
 
O
T
 
1
.
0
/
1
.
1
)

w
i
d
e
 
a
r
r
a
y
 
i
n
t
e
r
f
a
c
e
s
L
i
s
t

{
b
y
t
e
;

/
/
 
i
n
t
e
r
f
a
c
e
 
a
c
t
i
v
e
 
f
l
a
g

h
e
x
 
s
t
r
i
n
g
[
4
]
;
/
/
 
I
P
 
a
d
d
r
e
s
s

h
e
x
 
s
t
r
i
n
g
[
4
]
;
/
/
 
s
u
b
 
n
e
t
 
m
a
s
k

p
s
t
r
i
n
g
;

/
/
 
M
a
c
I
P
 
s
e
r
v
e
r
 
z
o
n
e
 
n
a
m
e

/
/
 
(
i
f
 
D
D
P
 
i
s
 
u
s
e
d
 
a
s
 
p
o
r
t
)

p
s
t
r
i
n
g
[
3
5
]
;

/
/
 
i
n
t
e
r
f
a
c
e
 
O
T
 
s
t
y
l
e
 
n
a
m
e

/
/
 
(
e
.
g
.
 
E
N
E
T
0
 
f
o
r
 
b
u
i
l
t
-
i
n
 
E
t
h
e
r
n
e
t
)

p
s
t
r
i
n
g
[
3
1
]
;

/
/
 
m
o
d
u
l
e
 
n
a
m
e
 
(
e
.
g
.
 
E
N
E
T
d
r
v
r
 
f
o
r
 
E
t
h
e
r
n
e
t
)

h
e
x
 
s
t
r
i
n
g
[
4
]
;
/
/
 
F
r
a
m
i
n
i
g
 
f
l
a
g
s
 
f
o
r
 
t
h
e
 
p
o
r
t
 
(
u
s
e
 
8
0
2
.
3
)

}
;

}
;
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'id
n

s'
list of nam

e server ad
d

resses

t
y
p
e
 
'
i
d
n
s
'

{
i
n
t
e
g
e
r
 
=
 
$
$
C
o
u
n
t
O
f
(
n
a
m
e
S
e
r
v
e
r
s
)
;

/
/
 
#
 
o
f
 
s
e
a
r
c
h
 
d
o
m
a
i
n
 
n
a
m
e
s

w
i
d
e
 
a
r
r
a
y
 
s
e
a
r
c
h
D
o
m
a
i
n
s

{
h
e
x
 
s
t
r
i
n
g
[
4
]
;
/
/
 
n
a
m
e
 
s
e
r
v
e
r
 
a
d
d
r
e
s
s

}
;

}
;

'isd
m

'
list of search d

om
ain nam

es. T
hese d

om
ains are searched

 after those in
the im

p
licit search list (if any)

t
y
p
e
 
'
i
s
d
m
'

{
i
n
t
e
g
e
r
 
=
 
$
$
C
o
u
n
t
O
f
(
s
e
a
r
c
h
D
o
m
a
i
n
s
)
;
/
/
 
#
 
o
f
 
s
e
a
r
c
h
 
d
o
m
a
i
n
 
n
a
m
e
s

w
i
d
e
 
a
r
r
a
y
 
s
e
a
r
c
h
D
o
m
a
i
n
s

{
p
s
t
r
i
n
g
;
/
/
 
d
o
m
a
i
n
 
n
a
m
e

}
;

}
;

'stn
g'

ind
icates in the corresp

ond
ing item

 has been locked
 (tru

e =
 locked

, false =
u

nlocked
) in the ad

m
inistration m

od
e

t
y
p
e
 
'
s
t
n
g
'

{
f
i
l
l
 
w
o
r
d
;

/
/
 
u
s
u
s
e
d

b
o
o
l
e
a
n
;

/
/
 
c
o
n
n
e
c
t
 
v
i
a
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
A
p
p
l
e
T
a
l
k
 
(
M
a
c
I
P
)
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
m
e
n
u
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
A
p
p
l
e
T
a
l
k
 
(
M
a
c
I
P
)
 
z
o
n
e
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
I
P
 
a
d
d
r
e
s
s
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
d
o
m
a
i
n
 
n
a
m
e
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
s
u
b
n
e
t
 
m
a
s
k
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
r
o
u
t
e
r
s
 
l
i
s
t
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
n
a
m
e
 
s
e
r
v
e
r
s
 
l
i
s
t
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
a
d
m
i
n
 
d
o
m
a
i
n
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

b
o
o
l
e
a
n
;

/
/
 
s
e
a
r
c
h
 
d
o
m
a
i
n
s
 
l
i
s
t
 
l
o
c
k

a
l
i
g
n
 
w
o
r
d
;

f
i
l
l
 
w
o
r
d
;

/
/
 
u
s
u
s
e
d

A
p

p
end

ix A
: P

references form
at

T
C

P
 D

ev N
ote, R

ev 1.1b14
1/18/96

page 38
C

op
yright ©

 1994-1996 A
p

p
le C

om
p

u
ter, Inc. A

ll rights reserved
.

b
o
o
l
e
a
n
;

/
/
 
u
s
e
 
8
0
2
.
3
 
l
o
c
k

}
;

'u
lv

l'
ind

icates the cu
rrent u

ser level

t
y
p
e
 
'
u
l
v
l
'

{
i
n
t
e
g
e
r

k
B
a
s
i
c
M
o
d
e
 
=
 
1
,

k
A
d
v
a
n
c
e
d
M
o
d
e
,

k
A
d
m
i
n
i
s
t
r
a
t
i
o
M
o
d
e
;

}
;

'u
n

ld
'

ind
icates if the stack is active or inactive and

 it it is u
nload

ed
 w

hen not
u

sed

t
y
p
e
 
'
u
n
l
d
'

{
i
n
t
e
g
e
r

k
A
c
t
i
v
e
L
o
a
d
e
d
O
n
D
e
m
a
n
d
 
=
 
1
,

k
A
c
t
i
v
e
A
l
w
a
y
s
L
o
a
d
e
d
,

k
I
n
a
c
t
i
v
e
;

}
;
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 A
p

p
en

d
ix B

: M
D

E
V

s tab
le form

at

W
A

R
N

IN
G

:

T
h

e M
D

E
V

 tab
le form

at is p
rovid

ed
 for d

eb
u

ggin
g p

u
rp

oses on
ly.

T
h

is form
at is n

ot p
art of th

e su
p

p
orted

 featu
res of O

p
en

 T
ran

sp
ort.

 It w
ill ch

an
ge in

 a fu
tu

re release of O
p

en
 T

ran
sp

ort.

S
h

ou
ld

 you
 d

ecid
e to rely on

 an
y in

form
ation

 in
 th

is ap
p

en
d

ix, b
e p

rep
ared

to h
ave to u

p
d

ate you
r softw

are w
h

en
 th

is  form
at ch

an
ges.

M
D

E
V

 table form
at

M
D

E
V

s that are recognized
 by O

p
enT

ransp
ort are d

escribed
 in the resou

rce 'm
d

vm
'

id
 #128  located

 insid
e the "O

p
en T

p
t Internet L

ibrary" file in the "E
xtensions"

fold
er.

A
nother cop

y of this table is p
resent in the O

p
en T

ransp
ort installer scrip

t to allow
the installer to p

reserve the selected
 M

D
E

V
 w

hen converting the M
acT

C
P

p
references.

T
his resou

rce is a table that contains one entry p
er M

D
E

V
.

E
ach entry contains:

-
the signatu

re of the M
D

E
V

 file

-
the nam

e to d
isp

lay in the "C
onnect via" p

op
u

p
 m

enu

-
its typ

e (P
P

P
, SL

IP
 or other) u

sed
 to d

isp
lay the ap

p
rop

riate "C
onfigu

re"
p

op
u

p
 m

enu

-
a u

niqu
e id

 u
sed

 internally to id
entify the M

D
E

V
 (this shou

ld
 be ind

ex of
the entry in the table)

-
flags that ind

icate w
hat the M

D
E

V
 exp

ects from
 M

acT
C

P
.

O
p

enT
ransp

ort m
ay not be able to su

p
p

ort M
D

E
V

s that have requ
irem

ents beyond
those su

p
p

orted
 throu

gh the flags.

T
o have you

r M
D

E
V

 recognized
 by O

p
en T

ransp
ort ap

p
end

 an entry to the table and
m

ake su
re the id

 you
 u

se is not u
sed

 by any other M
D

E
V

 in the table and
 that the

flags are correctly set.
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t
y
p
e
 
'
m
d
v
m
'

{
i
n
t
e
g
e
r
 
=
 
$
$
C
o
u
n
t
O
f
(
M
D
E
V
T
a
b
l
e
I
t
e
m
)
;

a
r
r
a
y
 
M
D
E
V
T
a
b
l
e
I
t
e
m

{
c
s
t
r
i
n
g
[
6
4
]
;

/
/
 
N
a
m
e
 
t
o
 
d
i
s
p
l
a
y
 
i
n
 
t
h
e
 
"
C
o
n
n
e
c
t
 
V
i
a
"
 
p
o
p
u
p
.

/
/
 
U
s
u
a
l
l
y
 
t
h
e
 
n
a
m
e
 
t
h
a
t
 
w
a
s
 
u
s
e
d
 
i
n
 
M
a
c
T
C
P

i
n
t
;

/
/
 
*
U
N
I
Q
U
E
*
 
M
D
E
V
 
i
d
.

/
/
 
U
s
e
 
t
h
e
 
i
n
d
e
x
 
o
f
 
t
h
e
 
e
n
t
r
y
 
i
n
 
t
h
e
 
'
m
d
v
m
'
 
t
a
b
l
e

l
i
t
e
r
a
l
 
l
o
n
g
i
n
t
;

/
/
 
M
D
E
V
 
f
i
l
e
 
c
r
e
a
t
o
r

i
n
t
e
g
e
r

/
/
 
M
D
E
V
 
t
y
p
e
.
 
U
s
e
d
 
t
o
 
d
i
s
p
l
a
y
 
t
h
e
 
c
o
n
f
i
g
u
r
a
t
i
o
n

/
/
 
m
e
t
h
o
d
s
 
i
n
 
t
h
e
 
"
C
o
n
f
i
g
u
r
e
"
 
p
o
p
u
p

k
T
y
p
e
O
t
h
e
r
,

/
/
 
M
D
E
V
 
i
s
 
n
o
t
 
S
L
I
P
 
n
o
r
 
P
P
P
.

k
T
y
p
e
S
L
I
P
,

/
/
 
M
D
E
V
 
i
s
 
S
L
I
P

k
T
y
p
e
P
P
P
;

/
/
 
M
D
E
V
 
i
s
 
P
P
P
.

B
o
o
l
e
a
n

/
/
 
C
o
n
t
r
o
l
s
 
l
o
a
d
i
n
g
 
o
f
 
t
h
e
 
M
D
E
V

n
o
L
a
p
I
n
i
t
A
t
S
y
s
B
o
o
t
,

/
/
 
M
D
E
V
 
d
o
e
s
n
'
t
 
n
e
e
d
 
t
o
 
b
e
 
l
o
a
d
e
d

/
/
 
a
t
 
b
o
o
t
 
t
i
m
e

n
e
e
d
L
a
p
I
n
i
t
A
t
S
y
s
B
o
o
t
;
/
/
 
M
D
E
V
 
n
e
e
d
s
 
t
o
 
b
e
 
l
o
a
d
e
d
 
a
t

/
/
 
b
o
o
t
 
t
i
m
e

B
o
o
l
e
a
n
;

/
/
 
r
e
s
e
r
v
e
d

B
o
o
l
e
a
n
;

/
/
 
r
e
s
e
r
v
e
d

B
o
o
l
e
a
n
;

/
/
 
r
e
s
e
r
v
e
d

a
l
i
g
n
 
w
o
r
d
;

}
;

}
;


