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A
b

ou
t T

h
is D

ocu
m

en
t

T
his d

ocum
ent d

escribes the application (client) program
m

ing interface of the O
pen T

ransport L
ibrary.

B
ecause the d

ocum
ent is intend

ed
 for all O

pen T
ransport client d

evelopers, it d
oes not provid

e protocol-
specific inform

ation.

R
elated

 D
ocu

m
en

ts
A

pple Shared Library M
anager D

eveloper’s G
uide. T

his m
anual is part of the A

pple Shared
 L

ibrary
M

anager d
istribution.

X
/

O
pen D

eveloper’s Specification (1990), R
evised

 X
T

I (X
/

O
pen T

ransport Interface), ISB
N

# 1-
872630-05-7.

A
d

d
end

um
 to R

evised
 X

T
I (X

/
O

pen T
ransport Interface), A

ugust 1991.

Inside A
ppleT

alk®
, Second

 E
d

ition, G
ursharan S. Sid

hu, et. al., A
d

d
ison-W

esley Publishing, Inc.
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T
L
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U
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penT
ransport
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R
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U
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U
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ated
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13(num

bering change to m
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ith build
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evise entire d
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ent to reflect revised

 client interface.

06/
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12(num

bering change to m
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ith build
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evise entire d
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02/
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94
R

evision 1.0d
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bering change to m
atch up w

ith build
s)
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ocum
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R
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ocum
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D
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 d
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 reform
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ocum
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C
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pen T
ransport”.

...

8/
13/
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Form
at of Fu

n
ction

 D
escrip

tion
s

D
escriptions of O

pen T
ransport functions have the follow

ing form
at:

FU
N

C
T

IO
N

T
he nam

e of the function, and
 a brief d

escription.

C
 IN

T
E

R
FA

C
E

T
he C

 interface to the function.

C
+

+
 IN

T
E

R
FA

C
E

T
he C

+
+

 interface to the function.

D
E

S
C

R
IP

T
IO

N
A

 full d
escription of w

hat the function d
oes. For functions having

param
eters, the d

escription includ
es a table that d

escribes w
hich

param
eters are inputs and

 outputs to the function. H
ere is a key to the

entries in the table:
x

T
he param

eter value is m
eaningful.

(x)
T

he content of the m
em

ory pointed
 to by the x pointer is

m
eaningful.

?
T

he param
eter value is m

eaningful, but the param
eter is optional.

(?)
T

he content of the m
em

ory pointed
 to by the ? pointer is optional.

/
T

he param
eter is m

eaningless.
=

T
he param

eter after the call keeps the sam
e value as before the call.

V
A

L
ID

 S
T

A
T

E
S

A
 list of the states that an end

point is allow
ed

 to be in w
hen this function

is called
. R

efer to A
ppend

ix B
 for a list and

 d
escriptions of valid

end
point states.

R
E

S
U

L
T

 C
O

D
E

S
A

 list of result cod
es that the function can return. R

efer to A
ppend

ix D
for a list and

 d
escriptions of O

pen T
ransport result cod

es.

S
E

E
 A

L
S

O
A

 list of related
 functions, if any.
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In
trod

u
ction

 to O
p

en
 T

ran
sp

ort
O

pen T
ransport is a set of low

-overhead
 interfaces that w

ill becom
e the stand

ard
 interfaces for M

acintosh
netw

orking and
 com

m
unications. B

y using the O
pen T

ransport interfaces, applications (called
 clients) can

operate in a transport-ind
epend

ent m
anner. (In O

pen T
ransport, the term

 transport  refers to any protocol
that m

oves, or tranports, d
ata.) T

he O
pen T

ransport client interfaces are a superset of the X
T

I interface
from

 X
/

O
pen , a consortium

 of U
N

IX
 vend

ors. X
T

I is a superset of T
L

I, a U
N

IX
 stand

ard
 interface.

U
sing the O

pen T
ransport client interface d

oes not, by itself, ensure transport ind
epend

ence. Som
e

applications are tightly coupled
 w

ith a particular protocol. (For exam
ple, the current im

plem
entation of

A
ppleShare on M

acintosh com
puters is tightly coupled

 to the A
ppleT

alk A
SP protocol.) T

hese
applications often m

ake use of particular protocol features not available in other protocols. T
he O

pen
T

ransport L
ibrary lets such applications use all the features provid

ed
 by a particular protocol through

options or private interfaces. T
he penalty for using such protocol-specific features is, of course, that such

applications are not transport ind
epend

ent.

T
he O

pen T
ransport L

ibrary uses the sam
e option m

anagem
ent schem

e as the X
T

I interface, for w
hich

X
/

O
pen has alread

y d
efined

 the options of T
C

P/
IP, O

SI, N
etB

IO
S, and

 other netw
ork system

s. T
his

ensures that, even if an application is tied
 to a specific protocol, the application w

ill be transportable
across other im

plem
entations of the protocol, because the options have been stand

ard
ized

.

T
he rest of this introd

uction d
escribes the m

ain features of O
pen T

ransport.

T
ran

sp
ort In

d
ep

en
d

en
ce

O
ne of the goals of O

pen T
ransport is to separate the evolution of A

ppleT
alk services from

 the evolution
of A

ppleT
alk transport protocols. T

his is the keystone of A
pple’s approach tow

ard
 “open system

s.”
C

lients can use transport protocol fam
ilies other than A

ppleT
alk yet still have access to A

ppleT
alk’s

superior d
esktop services, such as file sharing and

 printing. W
ithin this fram

ew
ork, the m

ain goal of
O

pen T
ransport is to enable the creation of transport-ind

epend
ent client/

server and
 peer-to-peer

applications. For exam
ple, it should

 be possible to ad
d

 a new
 netw

orking transport protocol, such as O
SI

transport, and
 have file sharing operate over it w

ithout m
od

ification.

T
ran

sp
ort T

ran
sp

aren
cy

T
ransport transparency is sim

ilar to transport ind
epend

ence but goes further tow
ard

 separating an
application from

 the transport below
 it. T

ransport-ind
epend

ent interfaces allow
 applications to use

sim
ilar transports interchangeably, but the application is still responsible for telling the system

 w
hich

protocol stack is going to be used
. T

ransport transparency im
plies that the application d

oes not choose
the protocol to be used

.

T
he X

/
O

pen X
T

I interface uses a text string to nam
e the d

esired
 protocol stack. A

n application using the
X

T
I interface is responsible for provid

ing the text string. O
pen T

ransport provid
es the sam

e m
echanism

.
T

hus, the O
pen T

ransport interface cannot, alone, provid
e transport transparency, because an application

m
ust supply this inform

ation. H
ow

ever, w
hen com

bined
 w

ith a C
hooser/

B
row

ser and
/

or ad
d

ress book,
an application can becom

e com
pletely transport-transparent. W

hen an entity is selected
 using a

C
hooser/

B
row

ser or ad
d

ress book, inform
ation is returned

 that an application just turns around
 and

gives to the O
pen T

ransport interface. T
his inform

ation allow
s the O

pen T
ransport L

ibrary to choose or
build

 the correct protocol stack, and
 the inform

ation m
ay contain configuration settings for

com
m

unicating w
ith the selected

 entity.

In sum
m

ary, the O
pen T

ransport L
ibrary provid

es transport ind
epend

ence. W
hen com

bined
 w

ith a
C

hooser/
B

row
ser and

/
or ad

d
ress book, it w

ill provid
e transport transparency.
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T
ran

saction
 P

rotocols

A
 transaction protocol is one in w

hich a request is issued
, and

 a response to that request is received
. M

ost
A

ppleT
alk services (such as A

ppleShare, printing, and
 m

any third
-party prod

ucts) are based
 one or both

of A
pple’s transaction protocols (A

T
P and

 A
SP). X

/
O

pen’s X
T

I interface, how
ever, m

akes no provision
for transaction protocols. For this reason, O

pen T
ransport extend

s X
T

I by ad
d

ing transaction protocols.
T

he ad
d

itional functions and
 d

ata structures are im
plem

ented
 in the sam

e style as all of the other
functions, so that the transaction extensions d

o not appear to be “tacked
 on.”

O
p

eratin
g E

n
viron

m
en

t

T
he O

pen T
ransport L

ibrary is d
esigned

 to be an appropriate interface for any und
erlying operating

system
. It d

oes not d
epend

 on m
ultitasking for its operation or interface, but it can take ad

vantage of
m

ultitasking in an environm
ent that provid

es it. T
he fram

ew
ork provid

ed
 by the O

pen T
ransport L

ibrary
for use by protocol im

plem
entations is d

esigned
 to be ind

epend
ent of the und

erlying operating system
.

T
he first release of the O

pen T
ransport L

ibrary w
orks in both 68000-fam

ily (68030 and
 68040 C

PU
)

M
acintosh and

 Pow
erPC

 M
acintosh environm

ent s.

C
lien

t P
rogram

m
in

g In
terfaces

T
he O

pen T
ransport L

ibrary has three related
 client program

m
ing interfaces: X

T
I-style, preferred

 C
, and

preferred
 C

+
+

.

•
X

T
I-style in

terface. T
he C

-language X
T

I calls, plus som
e O

pen T
ransport extensions, form

a group of functions referred
 to in this d

ocum
ent as the “X

T
I-style” interfaces. T

hese are
not the preferred

 interfaces on the M
acintosh because of the w

ay they hand
le errors—

through the use of a global variable. T
he nam

es of these functions start w
ith “

t
_” : for

exam
ple, t

_
b
i
n
d and

 t
_
a
c
c
e
p
t. T

hese functions are provid
ed

 solely to ease porting of
existing X

T
I client cod

e.

•
C

 fu
n

ction
s w

ith
 M

acin
tosh

 con
ven

tion
s for n

am
es an

d
 error h

an
d

lin
g. For each X

T
I-

style function, there is a correspond
ing preferred

-C
 function T

hese functions are referred
 to

in this d
ocum

ent as the “Preferred
 C

” interfaces. T
hese functions have nam

es like O
T
B
i
n
d

and
 O
T
A
c
c
e
p
t.

•
A

 C
+

+
 class (T

E
n
d
p
o
i
n
t

) an
d

 its m
em

b
er fu

n
ction

s. T
hese functions are referred

 to in
this d

ocum
ent as the “Preferred

 C
+

+
” interface. For each preferred

-C
 routine, there is a

correspond
ing m

em
ber function of the T

E
n
d
p
o
i
n
t class w

ith the sam
e nam

e.

T
he preferred

-C
 and

 preferred
-C

+
+

 interfaces have d
ifferent error cod

es than X
T

I d
oes. X

T
I error cod

es
are sm

all positive integers, but such values w
ould

 be inconsistent w
ith the rest of the M

acintosh T
oolbox.

For the O
pen T

ransport preferred
 interfaces, there are a set of constants d

efined
 that m

ap one-to-one w
ith

the X
T

I error constants.

IM
P

O
R

T
A

N
T

: T
his d

ocum
ent refers to O

pen T
ransport functions by their preferred-C

+
+

nam
es, except w

here d
ifferentiating betw

een C
 and

 C
+

+
 or betw

een X
T

I and
 O

pen
T

ransport.

Finally, X
T

I d
efines several structures, pointers to w

hich are used
 as param

eters to the X
T

I functions.
E

xam
ples of these structures are t

_
n
e
t
b
u
f, t

_
i
n
f
o, t

_
b
i
n
d, and

 t
_
c
a
l
l. T

he O
pen T

ransport
preferred

 interfaces use structures w
ith m

ore M
acintosh-like nam

es such as T
N
e
t
b
u
f, T

E
n
d
p
o
i
n
t
I
n
f
o,

T
B
i
n
d, and

 T
C
a
l
l. In general, these structures are id

entical to their X
T

I counterparts.
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O
p

en
 T

ran
sp

ort an
d

 In
terru

p
t R

ou
tin

es

O
pen T

ransport also d
efines m

any support routines that clients can use to d
eal w

ith the com
m

unications
environm

ents.  T
hese are d

escribed
 in the U

tility routine section tow
ard

 the end
 of this d

ocum
ent.

T
he O

pen T
ransport A

PI is intend
ed

 to provid
e high-perform

ance com
m

unications services to client
applications.  In keeping w

ith this goal, O
p

en
 T

ran
sp

ort fu
n

ction
s m

ay n
ever b

e called
 at

in
terru

p
t tim

e.  T
his includ

es any interrupt routine from
 an external d

evice, V
B

L
 tasks, or T

im
e

M
anager.  O

pen T
ransport functions m

ay only be called
 at prim

ary task tim
e (also called

 "System
 T

ask"
tim

e, or at D
eferred

 T
ask tim

e (also called
 Second

ary Interrupt level) sched
uled

 by using either the O
pen

T
ransport function O

T
Sched

uleD
eferred

T
ask, or by using the system

 _D
T

Install trap.

In ord
er to support calling at prim

ary interrupt tim
e, O

pen T
ransport w

ould
 have to be able to turn

interrupts on and
 off to protect critical resources.  O

n Pow
erPC

 m
achines, this requires a costly m

ixed
-

m
od

e sw
itch.  O

pen T
ransport provid

es the functions O
T

C
reateD

eferred
T

ask, O
T

Sched
uleD

eferred
T

ask,
and

 O
T

D
estroyD

eferred
T

ask to m
ake it very easy for clients to d

efer their operations to d
eferred

 task
tim

e w
ithout using confusing param

ater blocks.  Please use them
.
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G
ettin

g S
tarted

T
his section d

escribes the m
ain steps you m

ust follow
 to create an O

pen T
ransport client in C

 or C
+

+
.

IM
P

O
R

T
A

N
T

: O
n M

acintosh com
puters, the O

pen T
ransport libraries are im

plem
ented

 using the A
pple

Shared
 L

ibrary M
anager. T

hus, O
pen T

ransport clients are also clients of the Shared
 L

ibrary M
anager,

and
 m

ust obey the rules of its environm
ent. (R

efer to the A
pple Shared Library M

anager D
eveloper’s G

uide
for m

ore inform
ation.)

D
eterm

in
in

g if O
p

en
 T

ran
sp

ort is in
stalled

T
here are tw

o w
ays to d

eterm
ine if O

pen T
ransport is present.  T

he first is to call I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t.

If it returns an error, O
pen T

ransport is not present or cannot be load
ed

.  T
he second

 is to use the
G
e
s
t
a
l
t function.  T

he selector for O
pen T

ransport is 'otan'.  If G
e
s
t
a
l
t returns no error and

 the
r
e
s
p
o
n
s
e param

eter returned
 is non-zero, O

pen T
ransport is installed

.

U
sin

g O
p

en
 T

ran
sp

ort From
 S

tan
d

-A
lon

e C
od

e

If your client is a stand
-alone cod

e segm
ent or cod

e fragm
ents, it m

ust perform
 the follow

ing steps before
calling any O

pen T
ransport functions for the first tim

e:

1.
Includ

e the O
pen T

ransport client head
er file, O

p
e
n
T
r
a
n
s
p
o
r
t
.
h.

2.
E

stablish an A
5 w

orld
.  O

ne possible w
ay of d

oing this is d
escribed

 in the A
pple Shared Library

M
anager D

eveloper’s G
uide.  For cod

e fragm
ents, the global w

orld
 is alread

y established
 for you,

and
 this step is not necessary.

3.
C

all the routine I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t B

e sure to have linked
 w

ith O
penT

ransportE
xtn.o (for

68K
) or O

penT
ransportE

xtnPPC
.o (for Pow

erPC
).  If it returns an error, O

pen T
ransport is not

available.    If you are also using the A
pple Shared

 L
ibrary M

anager, then you should
 m

ake the
I
n
i
t
L
i
b
r
a
r
y
M
a
n
a
g
e
r call prior to calling I

n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t.

p
a
s
c
a
l
 
O
S
S
t
a
t
u
s
 
I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t
(
)

A
fter perform

ing these steps, a stand
alone-cod

e client m
ust check that it is in its ow

n A
5 w

orld
 each

 tim
e

it calls an O
pen T

ransport function. Finally, before exiting, a stand
-alone client m

ust call the routine
C
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t.  If you are also using the A

pple Shared
 L

ibrary M
anager, you should

 call
C
l
e
a
n
u
p
L
i
b
r
a
r
y
M
a
n
a
g
e
r after calling C

l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t.

U
sin

g O
p

en
 T

ran
sp

ort From
 A

p
p

lication
s

If your client is an application, not a stand
-alone cod

e segm
ent or cod

e fragm
ent library, it m

ust perform
these steps to use the O

pen T
ransport L

ibrary:

1.
Includ

e the O
pen T

ransport client head
er file, O

p
e
n
T
r
a
n
s
p
o
r
t
.
h.

2.
C

all the routine I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t before calling the O

pen T
ransport L

ibrary for the first
tim

e.  B
e sure to hav elinked

 w
ith O

penT
ransportA

pp.o (for 68K
) or O

penT
ransportA

ppPPC
.o

(for Pow
erPC

).     If you are also using the A
pple Shared

 L
ibrary M

anager, then you should
 m

ake
the I

n
i
t
L
i
b
r
a
r
y
M
a
n
a
g
e
r call prior to calling I

n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t.

3.
(optional) C

all the routine C
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t before exiting.
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U
nlike stand

-alone cod
e segm

ents, applications d
o not need

 to explicitly establish an A
5 w

orld
 before

calling the O
pen T

ransport L
ibrary nor reset their A

5 w
orld

 before each call to an O
pen T

ransport
function - the M

acintosh runtim
e takes care of that.

U
sin

g O
p

en
 T

ran
sp

ort From
 C

 C
lien

ts

A
lthough m

ost O
pen T

ransport functions operate the sam
e w

ay, w
hether called

 from
 C

 or C
+

+
, the

nam
es of equivalent O

pen T
ransport calls d

iffer slightly betw
een the tw

o languages.  T
he d

ifference is
that, in C

, O
pen T

ransport function nam
es have the prefix “O

T”. For exam
ple, calling O

T
B
i
n
d from

 C
 is

the equivalent of calling B
i
n
d from

 C
+

+
. E

xcept w
here d

ifferentiating betw
een the tw

o languages, this
d

ocum
ent om

its the “O
T” prefix w

hen referring to O
pen T

ransport functions.

U
sin

g O
p

en
 T

ran
sp

ort From
 C

+
+

 C
lien

ts

A
n unfortunate fact of life is that d

ifferent com
piler vend

ors hand
le C

+
+

 d
ispatching d

ifferently.  T
he

C
+

+
 objects for O

pen T
ransport (and

 the A
pple Shared

 L
ibrary M

anager) conform
 to the M

PW
 C

Front
"SingleO

bject" d
ispatching convention for 68K

 M
acintosh, and

 to the M
PW

  PPC
C

 d
ispatching convention

for Pow
erPC

.  E
very attem

pt w
ill be m

ad
e to m

ake the head
er files and

 C
+

+
 interfaces usable by other

com
pilers (for instance, w

e force pascal or _cd
ecl calling conventions on all of the m

ethod
s of the classes

to allow
 Sym

antec C
+

+
 to use our classes.  T

he intent of the O
pen T

ransport team
 is to support SO

M
(IB

M
's System

 O
bject M

od
el)  w

hen it becom
es available.

A
b

ou
t P

rovid
ers

T
o und

erstand
 how

 O
pen T

ransport clients w
ork, you m

ust first und
erstand

 provid
ers. T

his section
d

escribes w
hat provid

ers are.

A
 provid

er is a softw
are entity that provid

es som
e kind

 of d
ata-oriented

 service.  T
hat service m

ight be
im

plem
enting a netw

orking protocol, encrypting d
ata, filtering d

ata, or som
e other d

ata-oriented
services.  Provid

ers are im
plem

ented
 by m

od
ules w

hich can be layered
 to provid

e an arbitrarily com
plex

service for clients.  For exam
ple, an encryption m

od
ule can be placed

 above the A
ppleT

alk D
ata Stream

Protocol (A
D

SP), w
hich is placed

 above an E
thernet m

od
ule.  T

his com
bination w

ould
 provid

e a
netw

orking stream
 of d

ata that w
as secure from

 "snooping" on the netw
ork.

A
 client interfaces w

ith a provid
er by m

eans of a hand
le called

 an P
r
o
v
i
d
e
r
R
e
f (for C

+
+

 users, this is
the class T

P
r
o
v
i
d
e
r).  C

onceptually, a P
r
o
v
i
d
e
r
R
e
f is sim

ilar to a file hand
le or a d

river reference
num

ber.  It provid
es the association betw

een the function called
 by the client and

 the specific provid
er

w
hich is to act on that function.

A
ll provid

ers support a basic am
ount of functionality.  T

his includ
es functions to m

ake the provid
er

synchronous or asynchronous, setting the blocking behavior, install and
 rem

ove notification routines,
send

 IO
C

T
L

 com
m

and
s, cancel outstand

ing synchronous calls, and
 close.

O
pen T

ransport supplies several d
ifferent types of provid

ers.  A
 provid

er called
 a m

apper (referenced
 by

a M
a
p
p
e
r
R
e
f) provid

es nam
e-to-ad

d
ress translation services.  A

 provid
er called

 an end
point (referenced

by an E
n
d
p
o
i
n
t
R
e
f) provid

es a service to create connections and
 m

ove d
ata from

 one m
achine to

another.  E
ach of these ad

d
itional provid

ers support the basic functionality, and
 in ad

d
ition, support an

ad
d

itional set of functions that are unique to the type of provid
er.
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It is im
portant to realize that references to other types of provid

ers (e.g. E
n
d
p
o
i
n
t
R
e
f) can be used

 in
any function that requires a P

r
o
v
i
d
e
r
R
e
f as a param

eter.  For instance, the function O
T
I
o
c
t
l (w

hich
allow

s protocol-specific com
m

and
s to be sent to the com

m
unications provid

er) requires a P
r
o
v
i
d
e
r
R
e
f

as it's first param
eter.  It is perfectly valid

 to pass an E
n
d
p
o
i
n
t
R
e
f to this function (T

he converse is not
true, how

ever.  If a function requires an E
n
d
p
o
i
n
t
R
e
f, never pass it a P

r
o
v
i
d
e
r
R
e
f.  T

his m
ay cause a

crash!)

S
p

ecifyin
g p

rovid
er services

C
lients invoke provid

er services by using an open routine to first obtain a reference to the d
esired

provid
er.  T

his d
ocum

ent d
escribes tw

o of these: O
T
O
p
e
n
E
n
d
p
o
i
n
t and

 O
T
O
p
e
n
M
a
p
p
e
r.  Protocol

fam
ilies m

ay provid
e other services, w

ith each of these other services having their ow
n unique open

routines.

A
ll open routines take a pointer to an O

T
C
o
n
f
i
g
u
r
a
t
i
o
n structure as a param

eter.  T
his structure is not

d
efined

 by the O
pen T

ransport head
er files.  T

he only w
ay to create one is to call

O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n (see the U

tility functions section), passing it a string d
escribing the provid

er
service d

esired
.

In its sim
plest form

, this string is just the nam
e of a protocol (e.g. "d

d
p", "tcp", or "d

nr").  O
pen T

ransport
w

ill use d
efault rules to supply the rest of the inform

ation (w
hich d

ata link to use, for instance).  In its full
form

, this string can be a com
m

a-separated
 list of provid

er nam
es, w

ith option values specified
 by

enclosing them
 in parenthesis after the nam

e of the m
od

ule to w
hich they apply. For instance,

"
n
b
p
,
d
d
p
,
l
t
l
k
B
"

d
escribes an N

B
P provid

er layered
 above a D

D
P provid

er  layered
 on Printer port L

ocalT
alk, and

"
a
d
s
p
,
d
d
p
(
C
h
e
c
k
s
u
m
=
1
)
,
e
n
e
t
"

d
escribes an A

D
SP provid

er layered
 above a D

D
P provid

er (w
ith checksum

m
ing turned

 on) layered
above the d

efault ethernet card
.

O
pen T

ransport  w
ill attem

pt to use d
efault rules to com

plete specifications that are incom
plete.  For

instance, the specification "ad
sp,enet" is incom

plete, since A
D

SP cannot run layered
 d

irectly on top of
ethernet.  O

pen T
ransport und

erstand
s this, and

 autom
atically puts the D

D
P layer betw

een A
D

SP and
ethernet.

T
he various nam

es of provid
ers are provid

ed
 as constants in the appropriate head

er files for the protocol
fam

ilies.

S
p

ecifyin
g p

orts

O
pen T

ransport provid
es a stand

ard
 nam

ing schem
e for d

escribing various hard
w

are ports on a system
.

E
very port on the m

achine is d
escribed

 by the inform
ation in an O

T
PortR

ecord
 structure:

/
/
 
v
a
l
u
e
s
 
f
o
r
 
t
h
e
 
f
I
n
f
o
F
l
a
g
s
 
f
i
e
l
d
 
o
f
 
O
T
P
o
r
t
R
e
c
o
r
d

e
n
u
m

{
k
O
T
P
o
r
t
I
s
D
L
P
I

=
 
0
x
0
0
0
0
0
0
0
1
,

k
O
T
P
o
r
t
I
s
T
P
I

=
 
0
x
0
0
0
0
0
0
0
2
,

k
O
T
P
o
r
t
I
s
N
o
t
S
h
a
r
e
a
b
l
e

=
 
0
x
0
0
0
0
2
0
0
0
,

k
O
T
P
o
r
t
I
s
S
y
s
t
e
m
R
e
g
i
s
t
e
r
e
d

=
 
0
x
0
0
0
0
4
0
0
0
,

k
O
T
P
o
r
t
I
s
P
r
i
v
a
t
e

=
 
0
x
0
0
0
0
8
0
0
0
,

k
O
T
P
o
r
t
I
s
A
l
i
a
s

=
 
0
x
8
0
0
0
0
0
0
0
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};/
/
 
v
a
l
u
e
s
 
f
o
r
 
t
h
e
 
f
P
o
r
t
F
l
a
g
s
 
f
i
e
l
d
 
o
f
 
O
T
P
o
r
t
R
e
c
o
r
d

e
n
u
m

{
k
O
T
P
o
r
t
I
s
A
c
t
i
v
e

=
 
0
x
0
0
0
0
0
0
0
1
,

k
O
T
P
o
r
t
I
s
D
i
s
a
b
l
e
d

=
 
0
x
0
0
0
0
0
0
0
2
,

k
O
T
P
o
r
t
I
s
C
l
o
s
e
d

=
 
0
x
0
0
0
0
0
0
0
4

};s
t
r
u
c
t
 
O
T
P
o
r
t
R
e
c
o
r
d

{
O
T
P
o
r
t
R
e
f

f
R
e
f
;

U
I
n
t
3
2

f
P
o
r
t
F
l
a
g
s
;

U
I
n
t
3
2

f
I
n
f
o
F
l
a
g
s
;

U
I
n
t
3
2

f
C
a
p
a
b
i
l
i
t
i
e
s
;

s
i
z
e
_
t

f
N
u
m
C
h
i
l
d
P
o
r
t
s
;

O
T
P
o
r
t
R
e
f
*

f
C
h
i
l
d
P
o
r
t
s
;

c
h
a
r

f
P
o
r
t
N
a
m
e
[
k
M
a
x
P
r
o
v
i
d
e
r
N
a
m
e
S
i
z
e
]
;

c
h
a
r

f
M
o
d
u
l
e
N
a
m
e
[
k
M
a
x
M
o
d
u
l
e
N
a
m
e
S
i
z
e
]
;

c
h
a
r

f
S
l
o
t
I
D
[
k
M
a
x
S
l
o
t
I
D
S
i
z
e
]
;

c
h
a
r

f
R
e
s
o
u
r
c
e
I
n
f
o
[
k
M
a
x
R
e
s
o
u
r
c
e
I
n
f
o
S
i
z
e
]
;

c
h
a
r

f
R
e
s
e
r
v
e
d
[
1
6
4
]
;

};

fR
ef

is a 32-bit value that is unique to this port.

fPortFlags
are operational flags associated

 w
ith the port.  T

hey d
escribe the current status of

the port.

fInfoFlags
are configuration flags associated

 w
ith the port.

fC
apabilities

are the capability flags for the d
evice.  T

hese ind
icate w

hat kind
 of fram

ing the
port can hand

le, or enum
erate other types of capabilities by using bits in the flag.

T
he m

eaning of the bits is specific to the d
evice type of the port.

fN
um

C
hild

Ports
T

his is the num
ber of d

evices that are configured
 d

irectly below
 this

d
evice.  T

ypically, this num
ber is 0 or 1.  For instance, a "m

od
em

" d
evice

norm
ally has a serial port d

evice d
irectly below

 it.

fC
hild

Ports
T

his is an array of ports containing the num
ber of entries specific by the

fN
um

C
hildP

orts field
.

fPortN
am

e
is a zero-term

inated
 string that is unique to this port.  T

his nam
e m

ay be used
 by

O
T

C
reateC

onfiguration to specify this port uniquely.

fM
od

uleN
am

e
is the nam

e of the provid
er m

od
ule that O

pen T
ransport load

s.  T
his is not

norm
ally relevant to O

pen T
ransport clients.

fSlotID
is a 0-term

inated
 string.  It contains a string d

escribing the slot that the port
resid

es in.  For m
any d

evices, this string is em
pty, ind

icating that it is up to the
application to d

eterm
ine how

 to id
entify the slot.  In the current im

plem
entation

of O
penT

ransport, only PC
I d

evices have a non-em
pty string in this field

.

fR
esourceInfo

is a 0-term
inated

 string that d
escribes a shared

 library that can hand
le

configuration things for the d
evice.  T

he full d
escription of this field

 is being
w

orked
 out, and

 w
ill be d

escribed
 in a separate d

ocum
ent.

G
etting Started

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 8
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

T
he head

er file O
penT

ransport.h d
efines a num

ber of utility functions for creating and
 extracting

inform
ation from

 O
T

PortR
ef values (See the U

tility Functions section later in this d
ocum

ent for a
d

escription of these functions).

T
he head

er file O
penT

ptL
inks.h contains a list of the current valid

 d
evice types:

e
n
u
m

{
k
O
T
A
D
E
V
D
e
v
i
c
e

=
 
1
,

/
*
 
A
n
 
A
t
a
l
k
 
A
D
E
V

*/
k
O
T
M
D
E
V
D
e
v
i
c
e

=
 
2
,

/
*
 
A
 
T
C
P
/
I
P
 
M
D
E
V

*/
k
O
T
L
o
c
a
l
T
a
l
k
D
e
v
i
c
e

=
 
3
,

/
*
 
L
o
c
a
l
T
a
l
k

*/
k
O
T
I
R
T
a
l
k
D
e
v
i
c
e

=
 
4
,

/
*
 
I
R
T
a
l
k

*/
k
O
T
T
o
k
e
n
R
i
n
g
D
e
v
i
c
e

=
 
5
,

/
*
 
T
o
k
e
n
 
R
i
n
g

*/
k
O
T
I
S
D
N
D
e
v
i
c
e

=
 
6
,

/
*
 
I
S
D
N

*/
k
O
T
A
T
M
D
e
v
i
c
e

=
 
7
,

/
*
 
A
T
M

*/
k
O
T
S
M
D
S
D
e
v
i
c
e

=
 
8
,

/
*
 
S
M
D
S

*/
k
O
T
S
e
r
i
a
l
D
e
v
i
c
e

=
 
9
,

/
*
 
S
e
r
i
a
l
 

*/
k
O
T
E
t
h
e
r
n
e
t
D
e
v
i
c
e

=
 
1
0
,

/
*
 
E
t
h
e
r
n
e
t

*/
k
O
T
S
L
I
P
D
e
v
i
c
e

=
 
1
1
,

/
*
 
S
L
I
P
 
P
s
e
u
d
o
-
d
e
v
i
c
e

*/
k
O
T
P
P
P
D
e
v
i
c
e

=
 
1
2
,

/
*
 
P
P
P
 
P
s
e
u
d
o
-
d
e
v
i
c
e

*/
k
O
T
M
o
d
e
m
D
e
v
i
c
e

=
 
1
3
,

/
*
 
M
o
d
e
m
 
P
s
e
u
d
o
-
D
e
v
i
c
e

*/
k
O
T
F
a
s
t
E
t
h
e
r
n
e
t
D
e
v
i
c
e

=
 
1
4
,

/
*
 
1
0
0
 
M
B
 
E
t
h
e
r
n
e
t

*/
k
O
T
F
D
D
I
D
e
v
i
c
e

=
 
1
5
,

/
*
 
F
D
D
I

*/
k
O
T
A
T
M
L
A
N
E
D
e
v
i
c
e

=
 
1
6
,

/
*
 
A
T
M
 
L
A
N
 
e
m
u
l
a
t
i
o
n

*/
k
O
T
A
T
M
S
N
A
P
D
e
v
i
c
e

=
 
1
7

/
*
 
A
T
M
 
S
N
A
P
 
e
m
u
l
a
t
i
o
n

*/
};

N
ew

 d
evice types should

 not be arbitrarily ad
d

ed
.  Please contact A

pple C
om

puter to obtain a new
,

unique d
evice type (U

se the O
PE

N
T

PT
 e-m

ail ad
d

ress m
entioned

 on the first page of this d
ocum

ent).

W
ith this inform

ation, a client can create O
T

PortR
efs for m

any of the com
m

on hard
w

are d
evices.  For

instance

O
T
P
o
r
t
R
e
f
 
r
e
f
 
=
 
O
T
C
r
e
a
t
e
P
o
r
t
R
e
f
(
k
O
T
N
u
B
u
s
,
 
k
O
T
E
t
h
e
r
n
e
t
D
e
v
i
c
e
,
 
1
0
,
 
0
)
;

d
efines the O

T
PortR

ef for an E
thernet card

 in slot 10 of the N
uB

us.  N
ote that slot num

bers are physical;
that is, they are the slot num

ber returned
 by the SlotM

anager and
 N

O
T

 the slot  num
ber that are seen in

various netw
ork configuration applications.  For card

s in a PC
I bus, it is not possible, a priori, to create a

port ref that correspond
s to a know

 card
, so applications w

ill need
 to iterate through the port registry to

find
 appropriate PC

I ports.

E
ach port on a m

achine has three d
ifferent nam

es associated
 w

ith it: the d
evice nam

e, the port nam
e, and

the m
od

ule nam
e.

T
he d

evice nam
e for a port is associated

 w
ith the d

evice type of the port .  A
ll ports on a m

achine that are
the sam

e d
evice type have the sam

e d
evice nam

e.. T
hese nam

es are d
efined

 in the head
er files

O
penT

ptA
ppleT

alk.h (for L
ocalT

alk), O
penT

ptSerial.h (for serial), and
 O

penT
ptL

inks.h (for all the rest).

A
ll ports on the m

achine also have a unique port nam
e.  T

his nam
e uniquely id

entifies the port w
ithout

using any location inform
ation.  For instance, "ltlkA

" is the unique id
entifier given to L

ocalT
alk on the

serial port, and
 "ltlkB

" is the unique id
entifier given to L

ocalT
alk on the m

od
em

 port.   T
his nam

e m
ust

alw
ays be used

 in the path string for O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n to uniquely id

entify a port.

T
he last nam

e associated
 w

ith a port is the m
od

ule nam
e.  For O

pen T
ransport clients, this nam

e is not
necessary to know

.  It  is need
ed

 by O
pen T

ransport to know
 w

hich provid
er m

od
ule to load

 w
hen the

port is specified
, and

 is supplied
 to clients for inform

ational purposes.
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O
pen T

ransport allow
s clients to use just a d

evice nam
e to specify a port.  In this case, O

pen T
ransport

w
ill use the FIR

ST
 d

evice of that type that is registered
 and

 available.  For m
ost d

evices, this m
eans the

m
otherboard

 d
evice if it exists.  O

therw
ise, it is the first slotted

 d
evice that w

as registered
.

O
pen T

ransport provid
es functions to iterate through all of the ports on the m

achine, and
 d

eterm
ine w

hat
type of port they are (ethernet, serial, etc.), and

 w
hat their nam

es are by returning the O
T

PortR
ecord

inform
ation.  See the U

tility function section near the end
 of this d

ocum
ent for functions w

hich can be
used

 to find
 out inform

ation about ports.

M
od

es of O
p

eration
O

pen T
ransport provid

ers can operate in either of tw
o m

od
es: synchronous or asynchronous. T

he m
od

e
of a provid

er affects w
hen calls to certain provid

er functions return to the calling client.

W
hen a client calls a provid

er function in a synchronous m
od

e, control d
oes not return to the client until

the function has been com
pleted

. In contrast, w
hen a client calls a provid

er function in asynchronous
m

od
e , control returns to the client im

m
ed

iately. L
ater, w

hen the function is com
plete, an event is sent to

notify the client (N
O

T
E

: B
e aw

are that it is possible for the notification event to be received
 by the client

B
E

FO
R

E
 the asynchronous function call returns to the caller).

B
y d

efault, O
pen T

ransport provid
ers operate in w

hatever m
od

e they w
ere opened

 in (i.e. if the provid
er

w
as opened

 synchronously, the provid
er d

efaults to synchronous m
od

e, otherw
ise it d

efaults to
asynchronous m

od
e). A

 client can, how
ever, change the provid

er's m
od

e of operation. A
ll subsequent

provid
er calls operate in the new

 m
od

e.

B
lock

in
g

B
locking is he second

 attribute that a client can apply to a provid
er to govern how

 the client interacts w
ith

the provid
er.  In ord

er for a provid
er to service a client request, the provid

er m
ay be able to d

eal w
ith the

request im
m

ed
iately, or it m

ay have to queue the request up and
 d

eal w
ith it later.  W

hen the provid
er is

in non-blocking m
od

e, if the request need
s to be queued

 to be d
ealt w

ith later, a kE
A

G
A

IN
E

rr is returned
to the caller.  T

his allow
s the client the flexibility to reissue the com

m
and

 again later.  T
he non-blocking

m
od

e is m
ore im

portant to synchronous-m
od

e clients, but it also can affect asynchronous-m
od

e clients.

B
locking also affects how

 flow
 control is hand

led
 for end

points on synchronous calls.  In blocking m
od

e,
a send

 request w
ill w

ait for flow
 control to lift, then com

plete the send
.  In non-blocking m

od
e, if flow

control is on, a kO
T

Flow
E

rr or a num
ber ind

icating only a partial send
 w

ill be returned
 to the client (a

T
_G

O
D

A
T

A
 or T

_G
O

E
X

D
A

T
A

 event w
ill be sent to the client w

hen flow
 control lifts).

W
hen a provid

er is created
, O

pen T
ransport d

efaults to non-blocking m
od

e for all end
points.  A

fter that,
the client has com

plete control over both the blocking/
non-blocking and

 synchronous/
asynchronous

behavior of the provid
er.

A
ck

S
en

d
s

O
pen T

ransport provid
es a m

od
e for send

ing d
ata called

 "A
ckSend

s".  In this m
od

e, O
pen T

ransport d
oes

not necessarily copy the d
ata to be transm

itted
.  Instead

, the client is notified
 w

hen the m
em

ory is no
longer being used

 by the provid
er via a T

_M
E

M
O

R
Y

R
E

L
E

A
SE

D
 event.
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P
rovid

er E
ven

ts
In O

pen T
ransport, as in X

T
I, provid

ers com
m

unicate w
ith clients by issuing events. O

pen T
ransport

includ
es a set of X

T
I-d

efined
 asyn

ch
ron

ou
s even

ts that signal occurrences such as the arrival of d
ata. B

ut
X

T
I d

oes not d
efine how

 clients hand
le these events; rather, event hand

ling is operating-system
-

d
epend

ent. For this reason, O
pen T

ransport provid
es its ow

n m
echanism

 for hand
ling events. A

lso,
because O

pen T
ransport is a superset of X

T
I, it d

efines ad
d

itional asynchronous events. O
pen T

ransport
further extend

s X
T

I by d
efining com

p
letion

 even
ts, w

hich inform
 a client w

hen an asynchronous
operation is finished

. T
he nam

es of com
pletion events end

 in “C
O

M
PL

E
T

E
”—

for exam
ple,

T
_B

IN
D

C
O

M
PL

E
T

E
.

T
o hand

le asynchronous events and
 com

pletion events, an O
pen T

ransport client m
ust provid

e a single
event-hand

ling routine that the provid
er can call w

hen events occur. O
ptionally, the client can also

continuously poll the provid
er for asynchronous events. (C

lients cannot poll provid
ers for com

pletion
events.) In general, the preferred

 m
ethod

 for hand
ling all O

pen T
ransport events is to provid

e an event-
hand

ling routine. For m
ore inform

ation about hand
ling events, refer to the section “H

and
ling E

vents.”



G
etting Started

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 11
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

P
rovid

er Fu
n

ction
s

T
his section d

escribes the provid
er functions that clients can call. T

he d
escriptions are grouped

 by task,
and

 each group is preced
ed

 by a brief introd
uction. T

he functions are d
escribed

 using their O
pen

T
ransport preferred

-C
+

+
 nam

es. A
ppend

ix E
 lists the correspond

ing X
T

I-style nam
es.

R
esu

lt cod
es

M
ost O

pen T
ransport functions return an O

SStatus value that ind
icates w

hether the operation succeed
ed

or failed
.

For synchronous function calls, the result cod
e ind

icates w
hether the operation succeed

ed
 or failed

.  If
k
O
T
N
o
E
r
r
o
r is returned

, the operation succeed
ed

.   If som
e other value is returned

, the operation failed
.

T
he value w

ill ind
icate the cause of failure.

For asynchronous function calls, if the result cod
e is k

O
T
N
o
E
r
r
o
r, then the operation w

as successfully
started

.  W
hen it com

pletes, your notification function w
ill be called

 w
ith an event cod

e to ind
icate w

hich
operation com

pleted
 and

 a result cod
e ind

icating w
hether the operation w

as successful or failed
.  If an

asynchronous function call returns a d
ifferent value, then the operation has failed

 before it w
as started

,
and

 your notification function w
ill not be called

.

In the function d
escriptions w

hich follow
, an attem

pt is m
ad

e to enum
erate the result cod

es returned
 by

each function.  H
ow

ever, the list m
ay not be com

plete, and
 a client should

 never assum
e that other result

cod
es w

ill not be returned
.  In general, if you receive a result cod

e you d
o not und

erstand
, your cod

e
should

 assum
e the w

orst.

A
lso, the error cod

e k
E
B
A
D
F
E
r
r is returned

 if the P
r
o
v
i
d
e
r
R
e
f supplied

 to the function call is incorrect.
T

his fact is ignored
 in the d

escriptions (i.e. som
e function calls ind

icate that they return no error.  T
his is

true if the supplied
 P
r
o
v
i
d
e
r
R
e
f is valid

).

E
very function in O

pen T
ransport can return the follow

ing result cod
es that are not enum

erated
 in the

function lists:

k
O
T
B
a
d
S
y
n
c
E
r
r

A
 synchronous call w

as attem
pted

 at interrupt or d
eferred

 task
level, or an O

pen T
ransport call w

as m
ad

e at prim
ary interrupt

tim
e.  N

O
T

E
: O

pen T
ransport cannot alw

ays d
etect these

cond
itions, so your cod

e should
 not rely on getting this error if it

calls O
pen T

ransport at the w
rong tim

e.  If this situation is
und

etected
 by O

pen T
ransport, the m

achine could
 crash.

k
E
N
O
M
E
M
E
r
r

T
here is not enough available m

em
ory to com

plete the request.

k
E
N
O
S
R
E
r
r

T
here are not enough system

 resources to com
plete the request.

T
ypically, this m

eans that there are no m
ore ST

R
E

A
M

S m
essages

available.

k
E
A
G
A
I
N
E
r
r

A
n end

point or m
apper is in non-blocking m

od
e, and

 O
pen

T
ransport  w

ould
 have to block to com

plete the request.  T
his is

also referred
 to as the k

E
W
O
U
L
D
B
L
O
C
K
E
r
r
 i n the

d
ocum

entation (they are the sam
e error cod

e).

k
O
T
P
r
o
t
o
c
o
l
E
r
r

A
n unspecified

 protocol error occurred
.  T

his is usually fatal.
N

orm
al recovery is to close the provid

er.
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k
E
B
A
D
F
E
r
r

T
his error can only be returned

 by the C
 interfaces.  It ind

icates
that the P

r
o
v
i
d
e
r
R
e
f supplied

 to the function w
as not a valid

reference.

kO
T

C
lientN

otInitted
E

rr
T

he client has not called
 InitO

penT
ransport.

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

T
his error norm

ally only occurs w
hen an asynchronous function

is executed
.  It is very sim

ilar to a k
O
T
O
u
t
S
t
a
t
e
E
r
r, but instead

of ind
icating that the end

point is in the w
rong state, it ind

icates
that either the state is in the process of changing, or that som

e
function on the end

point is currently being executed
 that is

incom
patible w

ith the requested
 function.  For exam

ple, this
could

 occur if a S
n
d
U
D
a
t
a function is called

, and
 before it is

com
pleted

, an U
nbind

 is issued
 from

 a d
eferred

 task routine.   It
is not correct to return a k

O
T
O
u
t
S
t
a
t
e
E
r
r, since the end

point is
in the correct state to d

o an U
n
b
i
n
d.  H

ow
ever, until the

S
n
d
U
D
a
t
a is com

plete, O
pen T

ransport cannot issue the U
n
b
i
n
d

call.

H
an

d
lin

g E
ven

ts
T

his section d
escribes how

 an O
pen T

ransport client can hand
le provid

er events. For a list and
d

escription of the events that O
pen T

ransport d
efines, refer to A

ppend
ix C

.

N
ote: In ad

d
ition to the general events d

efined
 by O

pen T
ransport, som

e provid
ers issue ad

d
itional

protocol-d
epend

ent events. T
hese events are d

escribed
 in the d

ocum
entation for each provid

er. T
ransport

ind
epend

ent clients, how
ever, should

 ignore such events. L
ikew

ise, all clients should
 ignore any event

that they d
o not recognize.

U
sin

g N
otifier R

ou
tin

es
W

hen using the O
pen T

ransport L
ibrary, the preferred

 w
ay to hand

le events is to install a notifier routine.
A

 notifier routine (a “notifier,” for short) is a callback routine. T
he O

pen T
ransport L

ibrary uses it to call
back into a client, notifying the client that an event has occurred

. N
otifier routines are w

ritten by a client
and

 installed
 on a provid

er after it is opened
. T

hey are also used
 in asynchronous O

pen routines.

A
 notifier function is a ‘C

’ style function w
ith the follow

ing prototype:

p
a
s
c
a
l
 
v
o
i
d
 
N
o
t
i
f
i
e
r
R
o
u
t
i
n
e
(
v
o
i
d
*
 
c
o
n
t
e
x
t
P
t
r
,
 
O
T
E
v
e
n
t
C
o
d
e
 
c
o
d
e
,

O
T
R
e
s
u
l
t
 
r
e
s
u
l
t
,
 
v
o
i
d
*
 
c
o
o
k
i
e
)
;

T
o install a notifier routine on an end

point, a client calls the function O
T
I
n
s
t
a
l
l
N
o
t
i
f
i
e
r; to rem

ove
the notifier, the client calls O

T
R
e
m
o
v
e
N
o
t
i
f
i
e
r. B

oth of these functions are d
escribed

 in the sections that
follow

.

A
 notifier function is of type v

o
i
d and

 has the follow
ing param

eters:

c
o
n
t
e
x
t
P
t
r

T
he value of this v

o
i
d
* pointer is specified

 by the client w
hen the notifier is

installed
. T

ypically, the client w
ill use this param

eter to recover som
e kind

 of
context inform

ation. It could
 be a P

r
o
v
i
d
e
r
R
e
f, or a pointer to a d

ata structure
that the client set up (typically, this d

ata structure has the P
r
o
v
i
d
e
r
R
e
f in it

som
ew

here).
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c
o
d
e

T
his is the event cod

e; it id
entifies w

hat kind
 of event occurred

. T
he event cod

es
are d

efined
 in the head

er file O
p
e
n
T
r
a
n
s
p
o
r
t
.
h.

r
e
s
u
l
t

T
his param

eter has no m
eaning for m

ost asynchronous events. For the
com

pletion events, it contains the result cod
e of the com

pleted
 function.

c
o
o
k
i
e

T
his param

eter has d
ifferent m

eanings d
epend

ing upon the event cod
e. For all of

the stand
ard

 X
T

I events and
 som

e of the O
pen T

ransport event extensions, this
pointer has no m

eaning. A
ppend

ix C
 show

s all of the O
pen T

ransport events and
the m

eaning of the cookie param
eter for each event.

T
here is a “C

” typed
ef for a pointer to a notification routine, O

T
N
o
t
i
f
y
P
r
o
c
P
t
r, that looks like:

 
 
 
 
t
y
p
e
d
e
f
 
p
a
s
c
a
l
 
v
o
i
d
 
(
*
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
)
(
v
o
i
d
*
 
c
o
n
t
e
x
t
P
t
r
,
 
O
T
E
v
e
n
t
C
o
d
e
 
c
o
d
e
,

O
T
R
e
s
u
l
t
,
 
v
o
i
d
*
 
c
o
o
k
i
e
)
;

O
n 68000-fam

ily M
acintosh com

puters, restoring the A
5 w

orld
 in a notification routine is not necessary; it

is d
one autom

atically. T
he value of A

5 is saved
 w

hen the client calls the function I
n
s
t
a
l
l
N
o
t
i
f
i
e
r

(d
escribed

 later in this section) and
 is restored

 every tim
e the notification routine is called

. If your
d

evelopm
ent environm

ent uses som
e other register for context, then your client m

ust save and
 restore

this context.

N
ote: A

 notification routine m
ay be called

 at d
eferred

-task tim
e, and

 it m
ay be called

 reentrantly. O
n

M
acintosh com

puters running System
 7, a notification routine has all the sam

e restrictions as any other
interrupt-level callbacks, such as V

B
L

s, T
im

e M
anager tasks, and

 D
evice M

anager com
pletion routines.

A
n attem

pt is m
ad

e in O
pen T

ransport to queue calls to a client’s notification routine to prevent
reentrancy and

 keep the processor stack from
 grow

ing, but this behavior is not guaranteed
. C

lients
should

 be prepared
 and

 w
rite their notification routine d

efensively.
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In
stallN

otifier

FU
N

C
T

IO
N

I
n
s
t
a
l
l
N
o
t
i
f
i
e
r

G
ive a provid

er a notification routine to use for notifying a client
of events.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
I
n
s
t
a
l
l
N
o
t
i
f
i
e
r
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
,
 
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
*
 
p
r
o
c
,

v
o
i
d
*
 
c
o
n
t
e
x
t
P
t
r
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
I
n
s
t
a
l
l
N
o
t
i
f
i
e
r
(
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
*
 
p
r
o
c
,
 
v
o
i
d
*

c
o
n
t
e
x
t
P
t
r
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
p
r
o
c

x
/

c
o
n
t
e
x
t
P
t
r

x
/

n
o
t
i
f
i
e
r
 (C

+
+

 only)
x

/

I
n
s
t
a
l
l
N
o
t
i
f
i
e
r gives a provid

er a notification routine for passing events from
 the provid

er
back to the client.

In C
, the r

e
f param

eter m
ust refer to a valid

 provid
er. In C

+
+

, I
n
s
t
a
l
l
N
o
t
i
f
i
e
r is a m

em
ber

function of the T
P
r
o
v
i
d
e
r class, so no explicit provid

er reference is required
.

T
he p

r
o
c param

eter is a pointer to a notification routine. T
his routine m

ust be a “C
” routine. If

you are program
m

ing in C
+

+
, d

o not take the ad
d

ress of a m
em

ber function of a class and
 pass

that as the notification routine, unless that routine is d
eclared

 static.

T
he typed

ef for the p
r
o
c function pointer is:

t
y
p
e
d
e
f
 
v
o
i
d
 
(
*
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
)
(
v
o
i
d
*
 
r
e
f
,
 
O
T
E
v
e
n
t
C
o
d
e
 
e
v
e
n
t
,
 
O
T
R
e
s
u
l
t
 
e
r
r
,
 
v
o
i
d
*

c
o
o
k
i
e
)
;

T
he c

o
n
t
e
x
t
P
t
r param

eter is not interpreted
 by the O

pen T
ransport L

ibrary; rather, it is saved
internally and

 passed
 as the first param

eter to the notification routine.

W
hen an event occurs, the client’s notification routine is called

, and
 the sam

e pointer passed
 to

I
n
s
t
a
l
l
N
o
t
i
f
i
e
r
 is passed

 to the notification routine as the first param
eter. T

he client
typically w

ill use this to hold
 som

e kind
 of context. T

he provid
er w

ill not reference the d
ata at

r
e
f nor m

od
ify it.

T
he c

o
o
k
i
e param

eter that is passed
 to the notification routine has a m

eaning that d
epend

s
upon the event cod

e. For m
any event cod

es, c
o
o
k
i
e has no m

eaning. For com
pletion events such

as T
_R

E
PL

Y
C

O
M

PL
E

T
E

, w
here a client can have m

ultiple outstand
ing occurrences of the sam

e
type of call,  c

o
o
k
i
e is used

 to help the client d
eterm

ine w
hich particular call com

pleted
. T

he
m

eaning of c
o
o
k
i
e in each context is d

escribed
 in each affected

 call’s d
escription of

asynchronous operation.
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If you try to install a notifier on a provid
er that has one alread

y, I
n
s
t
a
l
l
N
o
t
i
f
i
e
r returns the

error cod
e k

O
T
A
c
c
e
s
s
E
r
r. T

o rem
ove a notification routine from

 a provid
er, call the

R
e
m
o
v
e
N
o
t
i
f
i
e
r function.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
A
c
c
e
s
s
E
r
r

S
E

E
 A

L
S

OG
e
t
N
o
t
i
f
i
e
r, R

e
m
o
v
e
N
o
t
i
f
i
e
r
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R
em

oveN
otifier

FU
N

C
T

IO
N

R
e
m
o
v
e
N
o
t
i
f
i
e
r

R
em

ove the notifier from
 a provid

er.

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
R
e
m
o
v
e
N
o
t
i
f
i
e
r
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

v
o
i
d

T
P
r
o
v
i
d
e
r
:
:
R
e
m
o
v
e
N
o
t
i
f
i
e
r
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 
(
C
 
o
n
l
y
)

x
/

R
e
m
o
v
e
N
o
t
i
f
i
e
r rem

oves the notification routine currently installed
 on the specified

 end
point.

If no notifier is installed
, this function d

oes nothing.

T
he param

eter r
e
f specifies the end

point w
hose notification routine is to be rem

oved
.

R
E

S
U

L
T

 C
O

D
E

S

none

S
E

E
 A

L
S

OG
e
t
N
o
t
i
f
i
e
r
,
 
I
n
s
t
a
l
l
N
o
t
i
f
i
e
r
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S
ettin

g th
e M

od
e of O

p
eration

A
t creation, provid

ers operate in the m
od

e they w
ere created

 in (i.e. If the provid
er w

as opened
synchronously, it w

ill be in synchronous m
od

e.  If it w
as opened

 asynchronously, it w
ill be in

asynchronous m
od

e). C
lients can find

 out the current m
od

e of a provid
er and

 set it by using the routines
d

escribed
 in this section.

S
etS

yn
ch

ron
ou

s

FU
N

C
T

IO
N

S
e
t
S
y
n
c
h
r
o
n
o
u
s

Place a provid
er into synchronous m

od
e.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
e
t
S
y
n
c
h
r
o
n
o
u
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
S
e
t
S
y
n
c
h
r
o
n
o
u
s
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

S
e
t
S
y
n
c
h
r
o
n
o
u
s sets the operational m

od
e of the provid

er to synchronous.  T
o find

 out
w

hether an end
point is synchronous, use the function I

s
S
y
n
c
h
r
o
n
o
u
s.

T
his call can be m

ad
e at any tim

e and
 w

ill alw
ays succeed

.

R
E

S
U

L
T

 C
O

D
E

S

N
o
n
e

S
E

E
 A

L
S

OI
s
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
B
l
o
c
k
i
n
g
,
 
S
e
t
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s
,

I
s
S
y
n
c
h
r
o
n
o
u
s
,
 
O
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
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S
etA

syn
ch

ron
ou

s

FU
N

C
T

IO
N

S
e
t
A
s
y
n
c
h
r
o
n
o
u
s

Place a provid
er into asynchronous m

od
e.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

S
e
t
A
s
y
n
c
h
r
o
n
o
u
s sets the operational m

od
e of the end

point to asynchronous. T
o find

 out
w

hether an end
point is asynchronous, use the function I

s
S
y
n
c
h
r
o
n
o
u
s.

T
his call can be m

ad
e at any tim

e and
 w

ill alw
ays succeed

.

R
E

S
U

L
T

 C
O

D
E

S

N
o
n
e

S
E

E
 A

L
S

OI
s
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
B
l
o
c
k
i
n
g
,
 
S
e
t
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
S
y
n
c
h
r
o
n
o
u
s
,

I
s
S
y
n
c
h
r
o
n
o
u
s
,
 
O
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
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IsS
yn

ch
ron

ou
s

FU
N

C
T

IO
N

I
s
S
y
n
c
h
r
o
n
o
u
s

D
eterm

ine if a provid
er is in the synchronous m

od
e of operation.

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
I
s
S
y
n
c
h
r
o
n
o
u
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

T
P
r
o
v
i
d
e
r
:
:
I
s
S
y
n
c
h
r
o
n
o
u
s
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

I
s
S
y
n
c
h
r
o
n
o
u
s returns true if the end

point is in synchronous m
od

e, or returns false if it is in
asynchronous m

od
e.

R
E

S
U

L
T

 C
O

D
E

S

N
o
n
e

S
E

E
 A

L
S

OI
s
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
B
l
o
c
k
i
n
g
,
 
S
e
t
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s
,

S
e
t
S
y
n
c
h
r
o
n
o
u
s
,
 
O
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
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C
on

trollin
g O

p
eration

s on
 a P

rovid
er

T
his section d

escribes provid
er functions w

hich can be used
 by clients to control operations on provid

ers.

O
T

C
loseP

rovid
er

FU
N

C
T

IO
N

C
l
o
s
e
P
r
o
v
i
d
e
r

C
lose and

 d
elete a provid

er w
hen it is no longer need

ed
.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
l
o
s
e
P
r
o
v
i
d
e
r
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
C
l
o
s
e
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

C
l
o
s
e
P
r
o
v
i
d
e
r closes a provid

er w
hen it is no longer need

ed
.  T

he C
l
o
s
e
P
r
o
v
i
d
e
r call is

alw
ays synchronous to the caller, but asynchronous in operation.  W

hen the call returns, if no
error occurred

 the Provid
erR

ef is no longer valid
 and

 should
 not be used

.

C
l
o
s
e
P
r
o
v
i
d
e
r m

ay be called
 at any tim

e (except at prim
ary interrupt level, of course).

H
ow

ever, if there are outstand
ing asynchronous calls, they w

ill never com
plete, so be prepared

for this.  A
ny outstand

ing synchronous call w
ill be com

pleted
 w

ith a result cod
e of

kO
T

C
anceled

E
rr.

T
he blocking/

non-blocking status of the provid
er also governs w

hat happens w
hen the provid

er
is closed

.  In non-blocking m
od

e, closing the provid
er w

ill flush all  outgoing com
m

and
s in the

stream
, and

 im
m

ed
iately close the provid

er.  In blocking-m
od

e, the stream
 w

ill be given up to 15
second

s per m
od

ule to allow
 outgoing com

m
and

s and
 d

ata to be processed
, then the stream

 w
ill

be closed
.  H

ow
ever, as far as the caller is concerned

, the provid
er is closed

 im
m

ed
iately.

R
E

S
U

L
T

 C
O

D
E

S

N
o
n
e

S
E

E
 A

L
S

OO
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,
 
A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
,
 
A
c
k
S
e
n
d
s
,

S
e
t
B
l
o
c
k
i
n
g
,
 
S
e
t
N
o
n
B
l
o
c
k
i
n
g
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S
etB

lock
in

g

FU
N

C
T

IO
N

S
e
t
B
l
o
c
k
i
n
g

B
lock (w

ait) for com
p

letion of ou
tstand

ing I/
O

 requ
ests on a

provid
er.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
e
t
B
l
o
c
k
i
n
g
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
S
e
t
B
l
o
c
k
i
n
g
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

S
e
t
B
l
o
c
k
i
n
g governs how

 I/
O

 requests proceed
 over the specified

 provid
er.

A
fter a client calls S

e
t
B
l
o
c
k
i
n
g, input requests on the specified

 provid
er d

o not com
plete

unless they are satisfied
. For exam

ple, if the client issues a C
o
n
n
e
c
t request in blocking m

od
e,

the C
onnect w

ill com
plete even if there is contention for resources.  H

ow
ever, in non-blocking

m
od

e, if there is contention for a ST
R

E
A

M
S resource, the com

m
and

 w
ill com

plete w
ith a

kE
A

G
A

IN
E

rr, and
 the com

m
and

 need
s to be reissued

 again later w
hen there is no contention.

For exam
ple, if the client issues an asynchronous IO

C
T

L
 com

m
and

 that is not yet com
plete, and

then issues a C
o
n
n
e
c
t com

m
and

,  there w
ill be contention for the stream

 head
, since the stream

head
 is locked

 until the IO
C

T
L

 com
m

and
 com

pletes.  In blocking m
od

e, the C
o
n
n
e
c
t com

m
and

w
ill be queued

 to run w
hen the IO

C
T

L
 com

pletes.  In non-blocking m
od

e, the C
onnect w

ill fail
w

ith a kE
A

G
A

IN
E

rr.

H
ow

ever, com
m

and
s that read

 d
ata from

 the end
point (like R

c
v, R

c
v
U
D
a
t
a, etc.)  w

ill only block
w

aiting for d
ata in synchronous/

blocking m
od

e.   A
ll other m

od
es w

ill return a kO
T

N
oD

ataE
rr

error if no d
ata is available, or a kO

T
E

A
G

A
IN

E
rr if the com

m
and

 cannot be com
pleted

 w
ithout

blocking.

T
he blocking/

non-blocking status of the provid
er also governs w

hat happens w
hen the provid

er
is closed

.  In non-blocking m
od

e, closing the provid
er w

ill flush all  outgoing com
m

and
s in the

stream
, and

 im
m

ed
iately close the provid

er.  In blocking-m
od

e, the stream
 w

ill be given up to 15
second

s per m
od

ule to allow
 outgoing com

m
and

s to be processed
, then the stream

 w
ill be closed

.

A
t creation, all provid

ers are set by d
efault to non-blocking m

od
e.

T
his call w

ill alw
ays succeed

.

R
E

S
U

L
T

 C
O

D
E

S

N
o
n
e

S
E

E
 A

L
S

OS
e
t
N
o
n
B
l
o
c
k
i
n
g
,
 
I
s
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
S
y
n
c
h
r
o
n
o
u
s
,
 
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s

I
s
S
y
n
c
h
r
o
n
o
u
s
,
 
O
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
,
 
C
l
o
s
e
P
r
o
v
i
d
e
r
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S
etN

on
B

lock
in

g

FU
N

C
T

IO
N

S
e
t
N
o
n
B
l
o
c
k
i
n
g

D
o not block (w

ait) for com
p

letion of ou
tstand

ing I/
O

 requ
ests

on a provid
er.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
e
t
N
o
n
B
l
o
c
k
i
n
g
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
S
e
t
N
o
n
B
l
o
c
k
i
n
g
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

L
ike S

e
t
B
l
o
c
k
i
n
g
,
 
S
e
t
N
o
n
B
l
o
c
k
i
n
g governs how

 I/
O

 requests proceed
 over the specified

provid
er.   See the d

escription for S
e
t
B
l
o
c
k
i
n
g for d

etails.

A
t creation, all provid

ers are set by d
efault to non-blocking m

od
e.

T
his call w

ill alw
ays succeed

.

R
E

S
U

L
T

 C
O

D
E

S

N
o
n
e

S
E

E
 A

L
S

OS
e
t
B
l
o
c
k
i
n
g
,
 
I
s
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
S
y
n
c
h
r
o
n
o
u
s
,
 
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s

I
s
S
y
n
c
h
r
o
n
o
u
s
,
 
O
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
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IsN
on

B
lock

in
g

FU
N

C
T

IO
N

I
s
N
o
n
B
l
o
c
k
i
n
g

R
eturn the current blocking status of a provid

er.

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
I
s
N
o
n
B
l
o
c
k
i
n
g
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

T
P
r
o
v
i
d
e
r
:
:
I
s
N
o
n
B
l
o
c
k
i
n
g
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

I
s
N
o
n
B
l
o
c
k
i
n
g returns true if the specified

 provid
er is non-blocking, or returns false if the

provid
er is blocking.

R
E

S
U

L
T

 C
O

D
E

S

n
o
n
e

S
E

E
 A

L
S

OS
e
t
N
o
n
B
l
o
c
k
i
n
g
,
 
S
e
t
B
l
o
c
k
i
n
g
,
 
S
e
t
S
y
n
c
h
r
o
n
o
u
s
,
 
S
e
t
A
s
y
n
c
h
r
o
n
o
u
s

I
s
S
y
n
c
h
r
o
n
o
u
s
,
 
O
p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
p
e
n
M
a
p
p
e
r
,

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r

E
nd

points

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 24
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

A
ck

S
en

d
s

FU
N

C
T

IO
N

A
c
k
S
e
n
d
s

If the p
rovid

er is no longer referencing the client’s d
ata, notify

the client each tim
e a Send

 op
eration is com

p
leted

 on the
provid

er.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
A
c
k
S
e
n
d
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
A
c
k
S
e
n
d
s
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

If A
c
k
S
e
n
d
s com

pletes successfully, the client’s event hand
ler is called

 each tim
e an operation

that send
s d

ata is com
pleted

 on the specified
 provid

er.  A
c
k
S
e
n
d
s provid

es a w
ay for the client

to request that O
pen T

ransport not copy the client d
ata, and

 provid
es for an acknow

led
gm

ent to
be d

elivered
 to the client via the notification routine w

hen the provid
er is finished

 w
ith the d

ata.

T
he client w

ill receive a T
_
M
E
M
O
R
Y
R
E
L
E
A
S
E
D event in the notification routine.  T

he c
o
o
k
i
e

param
eter w

ill point to the buffer that w
as sent and

 the r
e
s
u
l
t param

eter w
ill be set to its

length.  U
ntil the T

_
M
E
M
O
R
Y
R
E
L
E
A
S
E
D event is received

, the client should
 refrain from

 changing
the contents of the buffer, or the results w

ill be unpred
ictable.

N
O

T
E

: A
c
k
S
e
n
d
s w

ill return a k
O
T
A
c
c
e
s
s
E
r
r if a notifier is not installed

 on the provid
er.  It

w
ill return a kO

T
StateC

hangeE
rr if a w

rite-type operation is currently outstand
ing on the

provid
er (Snd

, Snd
U

D
ata, Snd

U
R

eply, Snd
U

R
equest, Snd

R
eply, or Snd

R
equest).

In ad
d

ition, using A
ckSend

s m
akes it d

angerous to close a provid
er until all outstand

ing calls on
the provid

er are com
pleted

.  O
therw

ise,  the application m
ight quit, leaving O

pen T
ransport

using m
em

ory that is no longer valid
, w

ith unpred
ictable results.

T
he end

point functions that initiate Send
 operations are S

n
d, S

n
d
R
e
q
u
e
s
t, S

n
d
R
e
p
l
y,

S
n
d
U
R
e
q
u
e
s
t, S

n
d
U
R
e
p
l
y, S

n
d
U
D
a
t
a, and

, if the call has associated
 d

ata, C
o
n
n
e
c
t and

A
c
c
e
p
t.

B
y d

efault, the O
pen T

ransport L
ibrary d

oes not acknow
led

ge the com
pletion of Send

 operations.

W
A

R
N

IN
G

: D
o N

O
T

 w
ait for a T

_
M
E
M
O
R
Y
R
E
L
E
A
S
E
D event from

 a previous Send
 operation to

trigger m
ore send

s.  W
hen a T

_
M
E
M
O
R
Y
R
E
L
E
A
S
E
D event occurs d

epend
s on how

 the und
erlying

provid
er is im

plem
ented

.  It m
ay hold

 on to m
em

ory until the next send
 occurs, or have som

e
other functionality w

hich causes it to d
elay releasing m

em
ory.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r
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S
E

E
 A

L
S

OD
o
n
t
A
c
k
S
e
n
d
s
,
 
I
s
A
c
k
i
n
g
S
e
n
d
s
,
 
C
l
o
s
e
P
r
o
v
i
d
e
r
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D
on

tA
ck

S
en

d
s

FU
N

C
T

IO
N

D
o
n
t
A
c
k
S
e
n
d
s

D
o not notify the client w

hen fu
nction calls that send

 d
ata are

com
pleted

 on this provid
er.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
D
o
n
t
A
c
k
S
e
n
d
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
D
o
n
t
A
c
k
S
e
n
d
s
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

If D
o
n
t
A
c
k
S
e
n
d
s com

pletes successfully, the client’s notification routine is no longer called
w

hen Send
 operations are com

pleted
 on the specified

 end
point. Instead

, w
hen the client calls a

function that send
s client d

ata, the O
pen T

ransport L
ibrary copies the d

ata into internal buffers,
and

 the function returns im
m

ed
iately to the client.  T

hus, the client can im
m

ed
iately reuse the

d
ata area w

ithout affecting the Send
 operation, even if it is still in progress.

T
he end

point functions that send
 d

ata are S
n
d, S

n
d
R
e
q
u
e
s
t, S

n
d
R
e
p
l
y, S

n
d
U
R
e
q
u
e
s
t,

S
n
d
U
R
e
p
l
y, S

n
d
U
D
a
t
a, and

, only if the call has associated
 d

ata, C
o
n
n
e
c
t and

 A
c
c
e
p
t.

N
O

T
E

: D
ontA

c
k
S
e
n
d
s w

ill return a kO
T

StateC
hangeE

rr if a w
rite-type operation is currently

outstand
ing on the provid

er (Snd
, Snd

U
D

ata, Snd
U

R
eply, Snd

U
R

equest, Snd
R

eply, or
Snd

R
equest).

B
y d

efault, the O
pen T

ransport L
ibrary d

oes not acknow
led

ge the com
pletion of Send

 operations.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

S
E

E
 A

L
S

OA
c
k
S
e
n
d
s
,
 
I
s
A
c
k
i
n
g
S
e
n
d
s
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IsA
ck

in
gS

en
d

s

FU
N

C
T

IO
N

I
s
A
c
k
i
n
g
S
e
n
d
s

R
eturn the current status of acking send

s.

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
I
s
A
c
k
i
n
g
S
e
n
d
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

T
P
r
o
v
i
d
e
r
:
:
I
s
A
c
k
i
n
g
S
e
n
d
s
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

I
s
A
c
k
i
n
g
S
e
n
d
s returns true if the specified

 provid
er is acking send

s, or returns false if the
provid

er is not acking Send
s.

R
E

S
U

L
T

 C
O

D
E

S

n
o
n
e

S
E

E
 A

L
S

OA
c
k
S
e
n
d
s
,
 
D
o
n
t
A
c
k
S
e
n
d
s
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Ioctl

FU
N

C
T

IO
N

I
o
c
t
l

Send
 a provid

er-specific com
m

and
.

C
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

O
T
I
o
c
t
l
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
,
 
U
I
n
t
3
2
 
c
m
d
,
 
v
o
i
d
*
 
d
a
t
a
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

T
P
r
o
v
i
d
e
r
:
:
I
o
c
t
l
(
U
I
n
t
3
2
 
c
m
d
,
 
v
o
i
d
*
 
d
a
t
a
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 
(
C
 
o
n
l
y
)

x
/

c
m
d

x
/

d
a
t
a

x
(
?
)

T
he I

o
c
t
l function allow

s com
m

and
s to be sent to a provid

er that are provid
er specific.  T

he
c
m
d and

 d
a
t
a param

eters are d
ocum

ented
 w

ith the provid
er that im

plem
ents the com

m
and

s.  In
som

e cases the d
a
t
a param

eter is interpreted
 as a pointer, and

 som
etim

es it is just interpreted
 as

a bit pattern.

In all cases, the return value of the I
o
c
t
l function (or the r

e
s
u
l
t param

eter of a
k
S
t
r
e
a
m
I
o
c
t
l
E
v
e
n
t, w

hich is w
hat you receive if the Ioctl is executed

 asynchronously) is zero
or a positive num

ber if no error occurred
, and

 is one of the negative result cod
es if an error

occurred
.

R
E

S
U

L
T

 C
O

D
E

S

R
eturn cod

es are provid
er and

 c
m
d param

eter specific

S
E

E
 A

L
S

O
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C
an

celS
yn

ch
ron

ou
sC

alls

FU
N

C
T

IO
N

C
a
n
c
e
l
S
y
n
c
h
r
o
n
o
u
s
C
a
l
l
s

C
ancel any pend

ing synchronous call on a provid
er.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
a
n
c
e
l
S
y
n
c
h
r
o
n
o
u
s
C
a
l
l
s
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
,
 
O
S
S
t
a
t
u
s
 
e
r
r
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
P
r
o
v
i
d
e
r
:
:
C
a
n
c
e
l
S
y
n
c
h
r
o
n
o
u
s
C
a
l
l
s
(
O
S
S
t
a
t
u
s
 
e
r
r
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
e
r
r

/
x

C
a
n
c
e
l
S
y
n
c
h
r
o
n
o
u
s
C
a
l
l
s cancels, or breaks out of, a synchronous call.   T

he error cod
e

returned
 to the synchronous caller w

ill be the "e
r
r" value supplied

 (typically
k
O
T
C
a
n
c
e
l
e
d
E
r
r). A

 client w
ill typically issue this call as the result of som

e tim
er process.

H
ow

ever, be aw
are that m

aking this call m
ay cause a provid

er to be unusable.  T
ypically, once

this call is m
ad

e, the only thing you can d
o w

ith the provid
er is close it.

R
E

S
U

L
T

 C
O

D
E

S

no specific result cod
es

S
E

E
 A

L
S

OS
e
t
S
y
n
c
h
r
o
n
o
u
s
,
 
I
s
S
y
n
c
h
r
o
n
o
u
s
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T
ran

sferO
w

n
ersh

ip

FU
N

C
T

IO
N

T
r
a
n
s
f
e
r
O
w
n
e
r
s
h
i
p

T
ran

sfer th
e ow

n
ersh

ip
 of a p

rovid
er to th

e cu
rren

t O
p

en
T

ransport client.

C
 IN

T
E

R
FA

C
E

P
r
o
v
i
d
e
r
R
e
f
O
T
T
r
a
n
s
f
e
r
P
r
o
v
i
d
e
r
O
w
n
e
r
s
h
i
p
(
P
r
o
v
i
d
e
r
R
e
f
 
r
e
f
,
 
O
S
S
t
a
t
u
s
*

e
r
r
P
t
r
)
;

C
+

+
 IN

T
E

R
FA

C
E

P
r
o
v
i
d
e
r
R
e
f
T
P
r
o
v
i
d
e
r
:
:
T
r
a
n
s
f
e
r
O
w
n
e
r
s
h
i
p
(
O
S
S
t
a
t
u
s
*
 
e
r
r
P
t
r
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
e
r
r
P
t
r

x
(
x
)

T
r
a
n
s
f
e
r
O
w
n
e
r
s
h
i
p transfers the ow

nership of a provid
er from

 w
hoever created

 the provid
er

to the current O
pen T

ransport client.

It is necessary to use this call w
henever som

e other entity (typically a shared
 library) opened

 an
end

point on behalf of the client.  T
his is especially im

portant if the entity that opened
 the

end
point is in a d

ifferent architecture (Pow
erPC

 native vs. 68K
 em

ulated
) than the client that w

ill
be using the provid

er.

U
nd

er O
pen T

ransport, a provid
er allocates a sm

all am
ount of m

em
ory (currently 4 bytes) from

the client for the end
point.  In ad

d
ition, O

pen T
ransport autom

atically cleans up behind
 clients

that  call  C
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t.  If a shared

 library creates a provid
er on your behalf, and

 that
shared

 library subsequently unload
s w

hile you are still using the provid
er, tw

o bad
 things

happen.  T
he m

em
ory for the provid

er is no longer valid
, and

 the provid
er is closed

 out from
und

erneath you.  U
sing the T

r
a
n
s
f
e
r
O
w
n
e
r
s
h
i
p A

PI, ow
nership is changed

 to the calling
client.  T

his m
eans a new

 "Provid
erR

ef" w
ill be allocated

 in the calling client's m
em

ory pool, and
the provid

er w
ill be m

arked
 as belonging to the calling client.

A
s long as the entity that created

 the provid
er rem

ains load
ed

, and
 is in the sam

e architecture as
the client using the provid

er, no d
am

age w
ill be d

one by not m
aking this call.  H

ow
ever, if the

provid
er w

as created
 und

er a d
ifferent architecture than the client using the provid

er, attem
pting

to close the provid
er w

ill cause a crash.  It is vital that if you d
o not use the T

ransferO
w

nership
A

PI the provid
er be closed

 und
er the sam

e architecture that opened
 the provid

er.  In ad
d

ition,
w

hen installing a notifier into the provid
er, O

pen T
ransport alw

ays assum
es that the

O
T
N
o
t
i
f
y
P
r
o
c
P
t
r is in the sam

e architecture as the call is being m
ad

e, so after transferring
ow

nership, you m
ay w

ant to rem
ove any notifier that is installed

 and
 install your ow

n, unless
your architecture is such that a cross-architecture notifier is w

hat you w
ant.

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
M
E
M
E
r
r
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A
b

ou
t E

n
d

p
oin

ts
T

he next concept to und
erstand

 is the end
point. T

his section d
escribes w

hat end
points are, explains how

they are created
, and

 lists the kind
s of end

points.

A
n end

point is a type of provid
er w

hich specifies the com
m

unication path betw
een a transport user (the

client) and
 a specific transport provid

er. A
 transport provid

er is the actual cod
e that provid

es the service
of m

oving d
ata. A

ll requests to the transport provid
er m

ust pass through an end
point. A

 single end
point

can support only one established
 transport connection at a tim

e; how
ever, one transport provid

er m
ay

have several end
points as clients.

A
 client creates an end

point by calling the function O
T
O
p
e
n
E
n
d
p
o
i
n
t, w

hich returns an id
entifier to the

new
ly created

 end
point (called

 an E
n
d
p
o
i
n
t
R
e
f). T

he client uses this id
entifier w

hen m
aking function

calls to the end
point. For exam

ple, a client m
ust pass the id

entifier as the first param
eter to any X

T
I-

com
patible functions of the O

pen T
ransport L

ibrary, thereby specifying w
hich end

point is to service the
function call. W

hen finished
 w

ith an end
point, a client calls the O

T
C
l
o
s
e
P
r
o
v
i
d
e
r function, w

hich
d

estroys the end
point and

 releases any associated
 system

 resources, such as m
em

ory.

E
n

d
p

oin
t T

yp
es

T
he X

T
I specification d

efines tw
o kind

s of d
ata-stream

 end
points:

•
C

onnectionless d
atagram

•
C

onnection-oriented
 stream

O
pen T

ransport supports these tw
o kind

s of d
ata-stream

 end
points; it also extend

s X
T

I by ad
d

ing tw
o

kind
s of transaction end

points:

•
C

onnectionless transaction

•
C

onnection-oriented
 transaction

A
 connectionless-d

atagram
 end

point provid
es d

atagram
 service. T

he U
D

P protocol of T
C

P/
IP and

 the
A

ppleT
alk D

D
P protocol are exam

ples of connectionless-d
atagram

 protocols.

A
 connection-oriented

 stream
 end

point provid
es d

ata transfer betw
een tw

o particular end
points. A

connection m
ust be established

 betw
een the end

points before d
ata transfer can take place. T

he T
C

P and
A

ppleT
alk A

D
SP protocols are connection-oriented

 stream
s. E

ach of these protocols is running over a
connectionless d

atagram
 (T

C
P runs on top of IP; A

D
SP runs on top of D

D
P). Serial connections and

m
od

em
 connections are also connection-oriented

 stream
s. N

ote that a protocol such as PPP (Point-to-
Point Protocol), w

hich is a connectionless d
atagram

, norm
ally runs on top of serial connection, w

hich is a
connection-oriented

 stream
.

A
 transaction protocol m

atches incom
ing responses w

ith their correspond
ing requests. A

n exam
ple of a

connectionless transaction protocol is the A
T

P protocol in A
ppleT

alk; the A
ppleT

alk A
SP protocol is an

exam
ple of a connection-oriented

 transaction protocol.

B
oth connection-oriented

 stream
 end

points and
 connection-oriented

 transaction end
points have a variant

that supports an ord
erly connection tear-d

ow
n feature called

 ord
erly release.
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E
n

d
p

oin
t S

tates
A

ll O
pen T

ransport end
points m

aintain a current state, w
hich can be d

eterm
ined

 by the end
point’s client.

M
any O

pen T
ransport functions m

ay be issued
 only w

hen the end
point is in a certain state. For exam

ple,
it is not legal to send

 d
ata on a connection-oriented

 end
point unless there is an active connection. If a

function call is issued
 w

hen the end
point state is not appropriate, an error w

ill result
(k
O
T
O
u
t
S
t
a
t
e
E
r
r).

T
he follow

ing table lists and
 briefly d

escribes the end
point states. For m

ore inform
ation about these

states, refer to A
ppend

ix B
.

S
tate

M
ean

in
g

T
_U

N
IN

IT
T

his end
point has been closed

 and
 d

estroyed
 - probably by the

com
puter going into sleep m

od
e.

T
_U

N
B

N
D

T
his end

point is initialized
, but has not yet been bound

 to a local
protocol ad

d
ress.

T
_ID

L
E

T
his end

point has been bound
 to a local protocol ad

d
ress and

 is
read

y for use.  If it is a connectionless end
point, then d

ata m
ay

be sent and
 received

.  C
onnection-oriented

 end
points m

ay now
issue O

T
C
o
n
n
e
c
t or O

T
L
i
s
t
e
n requests.

T
_IN

C
O

N
T

his connection-oriented
 end

point has received
 a connection

request, but the client has not yet accepted
 or rejected

 the
request.

T
_D

A
T

A
X

FE
R

T
his connection-oriented

 end
point has a connection established

;
the end

point can now
 send

 and
 receive d

ata.

T
_O

U
T

C
O

N
T

he client has initiated
 a connection request on a connection-

oriented
 end

point, and
 the connection has not yet been

established
.

T
_IN

R
E

L
T

his connection-oriented
 end

point has received
 an incom

ing
request for an ord

erly d
isconnect, but the client has not yet

acknow
led

ged
 the release.

T
_O

U
T

R
E

L
T

he client has initiated
 an ord

erly d
isconnect, but the rem

ote
end

point has not yet acknow
led

ged
 the request.

T
he successful com

pletion of som
e O

pen T
ransport functions causes an end

point to change state. A
lso,

asynchronous events can cause the end
point to change state. B

ecause certain functions are valid
 only for

certain states, the ord
er in w

hich a client is allow
ed

 to m
ake function calls is restricted

. For m
ore

inform
ation, refer to the sections “C

onnectionless E
nd

points” and
 “C

onnection-O
riented

 E
nd

points.”

T
able 1-1 show

s each of the O
pen T

ransport functions that can cause an end
point’s state to change. T

he
center colum

n show
s the state follow

ing successful com
pletion of the function, and

 the right colum
n

show
s the state if the function is com

pleted
 w

ith an error. (For d
escriptions of these functions, refer to the

section “E
nd

point Functions.”)
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T
ab

le 1-1. O
pen T

ransport functions that can change an end
point’s state

Function
Prior State

N
o E

rror
If E

rror
O

penE
nd

point
N

/
A

T
_U

N
B

N
D

N
/

A
C

loseProvid
er

A
ny

T
_U

N
IN

IT
N

/
A

B
ind

T
_U

N
B

N
D

T
_ID

L
E

T
_U

N
B

N
D

U
nbind

T
_D

A
T

A
X

FE
R

,
T

_ID
L

E
T

_U
N

B
N

D
Prior State

C
onnect

T
_ID

L
E

T
_O

U
T

C
O

N
T

_ID
L

E
Snd

O
rd

erlyD
isconnect

T
_D

A
T

A
X

FE
R

T
_O

U
T

R
E

L
T

_D
A

T
A

X
FE

R
Snd

O
rd

erlyD
isconnect

T
_IN

R
E

L
T

_ID
L

E
T

_IN
R

E
L

R
cvO

rd
erlyD

isconnect
T

_D
A

T
A

_FE
R

T
_IN

R
E

L
T

_D
A

T
A

X
FE

R
R

cvO
rd

erlyD
isconnect

T
_O

U
T

R
E

L
T

_ID
L

E
T

_O
U

T
R

E
L

Snd
D

isconnect
T

_O
U

T
C

O
N

,
T

_IN
C

O
N

,
T

_D
A

T
A

X
FE

R
,

T
_O

U
T

R
E

L
, T

_IN
R

E
L

T
_ID

L
E

Prior State

R
cvC

onnect
T

_O
U

T
C

O
N

T
_D

A
T

A
X

FE
R

T
_ID

L
E

A
ccept

T
_IN

C
O

N
T

_D
A

T
A

X
FE

R
T

_ID
L

E
 or T

_IN
C

O
N

T
able 1-2 show

s each of the O
pen T

ransport asynchronous events that can cause an end
point’s state to

change. (For m
ore inform

ation about these events, refer to A
ppend

ix C
.)

T
ab

le 1-2. O
pen T

ransport asynchronous events that can change an end
point’s state

E
vent

N
ew

 State
T

_L
IST

E
N

T
_IN

C
O

N
T

_C
O

N
N

E
C

T
T

_D
A

T
A

X
FE

R
T

_PA
SSC

O
N

T
_D

A
T

A
X

FE
R

T
_D

ISC
O

N
N

E
C

T
T

_ID
L

E
T

_O
R

D
R

E
L

T
_IN

R
E

L

C
on

n
ection

less E
n

d
p

oin
ts

E
nd

points are either connectionless or connection-oriented
. T

his section gives an overview
 of how

 a client
uses a connectionless end

point. T
he inform

ation in this section applies to both kind
s of connectionless

end
points: connectionless d

atagram
 and

 connectionless transaction.

W
hen a client creates an end

point, by calling O
T
O
p
e
n
E
n
d
p
o
i
n
t, the end

point is inthe state T
_U

N
B

N
D

.
T

he client m
ust then use the B

i
n
d function to assign a local protocol ad

d
ress to the end

point. A
 client can

let the end
point assign the protocol ad

d
ress, or the client can request a specific protocol ad

d
ress. O

nly one
connectionless end

point can be bound
 to a single protocol ad

d
ress.

A
fter bind

ing, the end
point’s state changes to T

_ID
L

E
. T

he end
point can then receive any incom

ing unit
d

ata or unit requests. T
he client can read

 incom
ing d

ata or requests by calling the function R
c
v
U
D
a
t
a or

R
c
v
U
R
e
q
u
e
s
t, d

epend
ing on the type of end

point (connectionless d
atagram

 or connectionless
transaction, respectively). T

he client can send
 d

ata or requests by calling the function S
n
d
U
D
a
t
a or

S
n
d
U
R
e
q
u
e
s
t.
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T
o return the end

point to the T
_U

N
B

N
D

 state, the client uses the U
n
b
i
n
d function. U

n
b
i
n
d causes all

protocol activity on the end
point to stop. T

he client can then bind
 the end

point again and
 reuse it, or can

d
estroy it by calling the C

l
o
s
e
P
r
o
v
i
d
e
r function.

T
_U

N
B

N
D

T
_ID

L
E

U
nbind

B
ind

R
cvU

D
ata

SndU
D

ata

O
penE

ndpoint
C

loseE
ndpoint

S
im

p
lified

 S
tate D

iagram
 for a C

on
n

ection
less E

n
d

p
oin

t



E
nd

points

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 35
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

C
on

n
ection

-O
rien

ted
 E

n
d

p
oin

ts
T

his section gives an overview
 of how

 a client uses a connection-oriented
 end

point. T
he inform

ation in
this section applies to both kind

s of connection-oriented
 end

points: connection-oriented
 stream

 and
connection-oriented

 transaction.

W
hen a client creates an end

point, by calling O
p
e
n
E
n
d
p
o
i
n
t, the end

point is inthe state T
_U

N
B

N
D

. T
he

client m
ust then use the B

i
n
d function to assign a local protocol ad

d
ress to the end

point. A
 client can let

the end
point assign the protocol ad

d
ress, or the client can request a specific protocol ad

d
ress.

T
he client m

ust use the B
i
n
d function to assign a local protocol ad

d
ress to the end

point. For exam
ple, in

the case of an A
ppleT

alk A
D

SP end
point, bind

ing m
eans assigning a D

D
P socket num

ber to the end
point.

For all end
points, a client m

ay allow
 the end

point to assign the protocol ad
d

ress, or the client m
ay ask for

a specific protocol ad
d

ress. For connection-oriented
 end

points, it is possible for several end
points to be

bound
 to the sam

e protocol ad
d

ress. H
ow

ever, only one of these end
points m

ay be d
esignated

 to receive
incom

ing connection requests. B
ecause connections can be accepted

 on a d
ifferent end

point from
 the one

that received
 the connection request, it is possible to have m

any open sessions (on d
ifferent end

points)
sharing the sam

e protocol ad
d

ress.

A
fter bind

ing, the end
point’s state changes to T

_ID
L

E
. T

he end
point is then read

y to receive any
incom

ing connection requests, or to initiating an outgoing connection request.

T
he follow

ing figure show
s the progression of states for a connection-oriented

 end
point and

 show
s the

functions that cause the end
point to change its state. For m

ore inform
ation about how

 connection
-

oriented
 end

points w
ork, refer to the section “U

sing C
onnections.”
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T
_D

A
T

A
X

FE
R

T
_U

N
B

N
D

T
_ID

L
E

T
_IN

C
O

N
T

_O
U

T
C

O
N

T
_IN

R
E

L
T

_O
U

T
R

E
L

O
penE

ndpoint

C
onnect

R
cvC

onnect
A

ccept
SndD

isconnect

R
cvD

isconnect

Snd
R

cv

SndO
rderlyD

isconnect

B
ind

U
nbind

R
cvO

rderlyD
isconnect

T
_O

R
D

R
E

L
event

L
isten

C
loseE

ndpoint

S
im

p
lified

 S
tate D

iagram
 for a C

on
n

ection
-O

rien
ted

 E
n

d
p

oin
t

P
ollin

g for A
syn

ch
ron

ou
s E

ven
ts

C
lients can poll end

points for asynchronous events but not for com
pletion events. T

he client can read
 the

m
ost im

portant pend
ing asynchronous event by calling the function O

T
L
o
o
k. T

he event is cleared
autom

atically as the client perform
s som

e function call that consum
es the event. For exam

ple, the
T

_L
IST

E
N

 event that signals an incom
ing connection request is cleared

 w
hen the client executes the

L
isten() function. T

he T
_G

O
D

A
T

A
 and

 T
_G

O
E

X
D

A
T

A
 events are cleared

 by the O
T
L
o
o
k function. For

m
ore inform

ation, refer to the d
escription of the L

o
o
k function.

U
sin

g A
syn

ch
ron

ou
s M

od
e

O
pen T

ransport clients m
ust call m

ost netw
orking and

 com
m

unications functions asynchronously,
because the M

acintosh O
perating System

 has no built-in thread
s facility. A

lthough clients can call som
e of

these functions synchronously, d
oing so generally results in a poor user experience, as the user’s system

can d
o nothing else w

hile a call is in progress.
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A
 client can m

ake O
pen T

ransport calls asynchronously by first putting the end
point into asynchronous

m
od

e w
ith the S

e
t
A
s
y
n
c
h
r
o
n
o
u
s function. In asynchronous m

od
e, m

any functions return before
perform

ing their task, and
 send

 an event to the client w
hen the function has com

pleted
. Som

e of the
functions are inherently synchronous and

 have no correspond
ing com

pletion event. For exam
ple, the

G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e function alw

ays returns the current end
point state right aw

ay. If a function behaves
d

ifferently in asynchronous m
od

e, that behavior is d
escribed

 in the d
escription of the function.

A
 client that uses an end

point in asynchronous m
od

e m
ust be prepared

 for the notifier to be called
signaling a function com

pletion b
efore the function actually returns to the client. For exam

ple, a client
could

 m
ake an O

T
S
n
d
U
R
e
p
l
y to send

 a reply using an end
point in asynchronous m

od
e, and

 the client’s
notification routine m

ay be called
 w

ith the T
_
R
E
P
L
Y
C
O
M
P
L
E
T
E event even before the O

T
S
n
d
U
R
e
p
l
y

function returns.

A
 function that is asynchronous can return an error im

m
ed

iately, or it can return an error to the
notification function.  H

ow
ever, only certain errors w

ill be returned
 im

m
ed

iately.  T
hese are:

kO
T

StateC
hangeE

rr
T

he requested
 com

m
and

 cannot be executed
 because an incom

patible
com

m
and

 is still outstand
ing.

kO
T

O
utStateE

rr
T

he requested
 com

m
and

 cannot be executed
 because the end

point is not
in the correct state for the com

m
and

.

kE
N

O
M

E
M

E
rr

T
here is not enough m

em
ory available to begin com

m
and

 execution.

kE
IN

V
A

L
E

rr
T

he argum
ents to the com

m
and

 w
ere invalid

.

kO
T

L
ookE

rr
A

n event has occurred
 w

hich requires that it be d
ealt w

ith before your
com

m
and

 is executed
.  U

se the O
T

L
ook function to d

eterm
ine w

hich
event occurred

.

kO
T

B
ad

A
d

d
ressE

rr
A

n ad
d

ress param
eter to the function w

as invalid
.

kO
T

B
ad

O
ptionE

rr
A

n option param
eter to the function w

as invalid
.

kO
T

B
ad

D
ataE

rr
A

 d
ata param

eter to the function w
as invalid

.

kO
T

B
ad

FlagE
rr

T
he O

T
Flags param

eter to the function w
as invalid

.

kO
T

B
ad

SequenceE
rr

T
he sequence param

eter to the function w
as invalid

.

kO
T

N
oD

ataE
rr

T
he com

m
and

 requests incom
ing d

ata and
 none is available.

kO
T

B
ad

Q
L

enE
rr

A
 L

isten call w
as m

ad
e on an end

point that w
as bound

 w
ith a qlen

param
eter of zero.

kO
T

N
otSupported

E
rr

T
he end

point d
oes not support the function call that w

as m
ad

e.

kO
T

Flow
E

rr
T

he com
m

and
 requested

 d
ata to be sent, but the end

point is currently
flow

-controlled
 and

 cannot send
 d

ata.
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H
ere is a list of the O

pen T
ransport functions that operate d

ifferently in synchronous and
 asynchronous

m
od

e. N
ext to the nam

e of each such function is the event issued
 w

hen the function is com
pleted

:

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

T
_O

PT
IO

N
M

G
M

T
C

O
M

PL
E

T
E

B
i
n
d

T
_B

IN
D

C
O

M
PL

E
T

E

U
n
b
i
n
d

T
_U

N
B

IN
D

C
O

M
PL

E
T

E

A
c
c
e
p
t

T
_A

C
C

E
PT

C
O

M
PL

E
T

E

S
n
d
R
e
q
u
e
s
t

T
_R

E
Q

U
E

ST
C

O
M

PL
E

T
E

S
n
d
R
e
p
l
y

T
_R

E
PL

Y
C

O
M

PL
E

T
E

S
n
d
U
R
e
q
u
e
s
t

T
_R

E
Q

U
E

ST
C

O
M

PL
E

T
E

S
n
d
U
R
e
p
l
y

T
_R

E
PL

Y
C

O
M

PL
E

T
E

D
i
s
c
o
n
n
e
c
t

T
_D

ISC
O

N
N

E
C

T
C

O
M

PL
E

T
E

G
e
t
P
r
o
t
A
d
d
r
e
s
s

T
_G

E
T

PR
O

T
A

D
D

R
C

O
M

PL
E

T
E

R
e
s
o
l
v
e
A
d
d
r
e
s
s

T
_R

E
SO

L
V

E
A

D
D

R
C

O
M

PL
E

T
E

N
ote: O

pen T
ransport asynchronous functions operate d

ifferently from
 the w

ay that M
acintosh d

evice
d

river asynchronous functions d
o. M

acintosh d
evice d

rivers alm
ost alw

ays return “no error” for function
calls m

ad
e asynchronously, and

 all result cod
es are passed

 to the com
pletion routine. (T

he _
C
o
n
t
r
o
l

trap on the M
acintosh returns an im

m
ed

iate error in asynchronous m
od

e only if there is an invalid
control cod

e in the param
eter block or the d

river refN
um

 is invalid
.) A

ll O
pen T

ransport asynchronous
functions return a result cod

e.

M
u

ltip
le O

u
tstan

d
in

g A
syn

ch
ron

ou
s C

alls

For m
any of the O

pen T
ransport functions, it is possible to have several concurrent outstand

ing instances
of a call. For exam

ple, a client can issue several O
T
R
e
s
o
l
v
e
A
d
d
r
e
s
s calls on the asynchronous end

point
in a row

. Sim
ilarly, a client can have several O

T
S
n
d
U
R
e
q
u
e
s
t calls pend

ing on the sam
e transaction

oriented
 end

point.

W
hen O

pen T
ransport calls the client notification routine to tell the client that a function has com

pleted
,

the c
o
o
k
i
e param

eter to the notification routine is used
 to help d

istinguish w
hich instance of a call

com
pleted

. For exam
ple, the O

T
R
e
s
o
l
v
e
A
d
d
r
e
s
s function takes a pointer to a T

C
a
l
l structure

containing the ad
d

ress to resolve and
 a pointer to a T

C
a
l
l to hold

 the resolved
 ad

d
ress. W

hen the
O
T
R
e
s
o
l
v
e
A
d
d
r
e
s
s function com

pletes, the ad
d

ress of the second
 T
C
a
l
l is passed

 in the c
o
o
k
i
e

param
eter to the notification routine along w

ith a T
_R

E
SO

L
V

E
A

D
D

R
C

O
M

PL
E

T
E

  event cod
e. T

he
m

eaning of the c
o
o
k
i
e is d

escribed
 in the event cod

e section of this d
ocum

ent.
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H
an

d
lin

g E
ven

ts for en
d

p
oin

ts
E

vent hand
ling for end

points is the sam
e as that d

escribed
 for provid

ers.  T
here is one cautionary note to

be aw
are of w

hen d
ealing w

ith the T
_D

A
T

A
, T

_E
X

D
A

T
A

, and
 T

_R
E

Q
U

E
ST

 events.  T
hese events are

used
 by the O

pen T
ransport L

ibrary to signal the arrival of incom
ing d

ata or an incom
ing transaction

request. For efficiency, O
pen T

ransport notifies the client only on
ce that incom

ing d
ata has arrived

. T
o

read
 all the d

ata, the client m
ust repeated

ly issue the consum
ing O

pen T
ransport function (R

c
v,

R
c
v
U
D
a
t
a, R

c
v
R
e
q
u
e
s
t, or R

c
v
U
R
e
q
u
e
s
t) until the function returns w

ith a k
O
T
N
o
D
a
t
a
E
r
r error. T

he
client d

oes not have to issue these calls in the notification routine itself, but until the client m
akes the

consum
ing calls and

 receives a k
O
T
N
o
D
a
t
a
E
r
r error, another T

_D
A

T
A

, T
_E

X
D

A
T

A
, or T

_R
E

Q
U

E
ST

event w
ill not be issued

. A
 client should

 also be prepared
 for being notified

 that d
ata is available, but then

receiving a k
O
T
N
o
D
a
t
a
E
r
r error w

hen trying to read
 the d

ata.

O
ne exception to this rule occurs w

hen d
ealing w

ith transaction protocols.  W
hen the client gets a

T
_
R
E
P
L
Y event , O

T
R

cvU
R

eply is called
 until a kO

T
N

oD
ataE

rr is returned
.   If this is d

eferred
 from

 the
notification function to the foreground

, the follow
ing sequence can occur:  W

hile the client is busy
read

ing replies in the foreground
, a request arrives.  T

his w
ill cause a T

_R
E

Q
U

E
ST

 event to be generated
.

If the foreground
 client w

as calling O
T

R
cvU

R
eply at this point in tim

e, a kO
T

L
ookE

rr w
ill be generated

rather than a  kO
T

N
oD

ataE
rr.  In this case (and

 the converse case for T
_R

E
Q

U
E

ST
 events), another

T
_R

E
PL

Y
 event w

ill be generated
 w

hen a new
 reply arrives.

If w
e look at this operationally, the transport provid

er has a queue of d
ata/

com
m

and
s to d

eliver to the
client.  If the queue is em

pty w
hen the d

ata/
com

m
and

 arrives, a notification is d
elivered

 to the client.  If
the queue is not em

pty, then no notification is d
elivered

 to the client at the tim
e the d

ata/
com

m
and

 is
queued

.  Instead
, w

henever the client read
s the d

ata/
com

m
and

 at the head
 of the queue, O

pen T
ransport

peeks at the next elem
ent of the queue, if it exists.  If this next elem

ent of the queue is of the sam
e type as

w
hat w

as at the head
 of the queue, no event is generated

.  If there is a d
ifference, a new

 event is d
elivered

to the client.  T
his new

 event is typically d
elivered

 to the client  just prior to returning from
 the function

w
hich rem

oved
 the head

 elem
ent of the queue.
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O
p

en
 T

ran
sp

ort D
ata S

tru
ctu

res
T

his section d
escribes the general d

ata structures and
 typed

efs used
 by O

pen T
ransport clients. R

outine-
specific structures are covered

 in the d
escriptions of the routines that use them

.

O
pen T

ransport uses m
any typed

efs to d
istinguish the d

ifferent values used
 in it's routines.  T

his first list
are typed

efs that are used
 solely for param

eter passing.  T
he use of these typed

efs is to account for
d

ifferences in the w
ay that "C

" com
pilers pass param

eters:

uchar_p
U

sed
 w

hen passing an unsigned
 char param

eter.

ushort_p
U

sed
 w

hen passing an unsigned
 short param

eter.

short_p
U

sed
 w

hen passing a short param
eter.

char_p
U

sed
 w

hen passing a char param
eter

boolean_p
U

sed
 w

hen passing a B
oolean param

eter.

T
hese typed

efs are all set to an equivalent d
ata type that is 4 bytes long.

T
he next set of typed

efs are used
 to give better inform

ation about the param
eter than just the size and

signed
/

unsigned
 characteristics of the value:

O
T

R
elease

A
n internal typed

ef used
 by O

pen T
ransport

O
T

T
im

eout
A

 tim
eout value, specified

 in m
illisecond

s.

O
T

B
and

A
 "band

" num
ber for use w

hen using the "raw
" Stream

s A
PIs

O
T

Sequence
A

 sequence value used
 for m

atching transactions and
 connection requests.

O
T

N
am

eID
A

n ID
 returned

 by a m
apper that uniquely id

entifies a registered
 nam

e

O
T

R
eason

A
 reason cod

e returned
 from

 the O
T

R
cvD

isconnect function

O
T

Q
L

en
A

 qlen value passed
 to the O

T
B

ind
 function

O
T

C
lient

A
 value that uniquely id

entifies an O
pen T

ransport client

O
T

C
lientN

am
e

A
 typed

ef for the nam
e of an O

pen T
ransport client

O
T

O
penFlags

A
 value for the flags passed

 to the various O
pen T

ransport "open" routines

O
T

U
nixE

rr
A

 positive error cod
e correspond

ing to one of the U
nix error cod

es

O
T

X
T

IE
rr

A
 positive error cod

e correspond
ing to one of the X

T
I error cod

es

O
SStatus

A
 negative error cod

e.  A
n O

SStatus never has a signed
 value larger than 0.

O
T

R
esult

A
 value that hold

s either a result cod
e or an error cod

e.  If the value is negative,
an error occurred

 and
 the value is the error cod

e.  If the value is 0 or positive,
no error occured

 and
 the value's interpretation d

epend
s on the function that

w
as called

.

O
T

A
d

d
ressT

ype
A

 value d
escribing an ad

d
ress type used

 in O
pen T

ransport functions w
hich

require a protocol ad
d

ress

O
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O
T

StructT
ype

A
 value d

escribing the various structures used
 by O

pen T
ransport, used

 by the
O

T
A

lloc proced
ure.

O
T

Flags
A

 value d
escribing the flags used

 for send
ing and

 receiving d
ata

O
T

E
ventC

od
e

A
 value that ind

icates an O
pen T

ransport event.

O
T

N
otifyProcPtr

A
 typed

ef for the O
pen T

ransport stand
ard

 "notifier" or call-back proced
ure

O
T

X
T

IL
evel

A
 value that ind

icates the X
T

I level num
ber of a protocol, used

 in
O

T
O

ptionM
anagem

ent calls

O
T

X
T

IN
am

e
A

 value that ind
icates the nam

e of a protocol option, used
 in

O
T

O
ptionM

anagem
ent calls.

O
T

PortR
ef

A
 value that hold

s a unique id
entifier for an O

pen T
ransport port/

d
river

O
T

ProcessProcPtr A
 typed

ef for a call-back proced
ure for the O

pen T
ransport sched

uling
functions.

O
T

T
im

eStam
p

A
 value that hold

s an O
pen T

ransport tim
e value.

O
pen T

ransport clients use several general d
ata structures:

T
N
e
t
b
u
f

R
efers to variable-length field

s such as a protocol ad
d

ress, protocol
options, or d

ata. (X
T

I d
efines an id

entical structure, n
e
t
b
u
f.)

O
T

D
ata

A
 structure used

 to pass non-contiguous d
ata to O

pen T
ransport

functions

T
E
n
d
p
o
i
n
t
I
n
f
o

C
ontains inform

ation about an end
point such as its m

axim
um

 d
ata

size, m
axim

um
 protocol-ad

d
ress length, and

 type of service provid
ed

.

T
N

etb
u

f 
S

tru
ctu

re
T

he C
 d

efinition of a T
N
e
t
b
u
f structure is:

s
t
r
u
c
t
 
T
N
e
t
b
u
f

{ 
 
 
 
U
I
n
t
3
2
 
m
a
x
l
e
n
;

 
 
 
 
U
I
n
t
3
2
 
l
e
n
;

 
 
 
 
U
I
n
t
8
*
 
b
u
f
;

};

T
he m

eaning of the field
s in a T

N
e
t
b
u
f structure is as follow

s:

m
a
x
l
e
n

T
he m

axim
um

 size of the buffer. T
he client sets this field

 before passing the
T
N
e
t
b
u
f to an O

pen T
ransport function, if the end

point w
ill return inform

ation
in the buffer. If the end

point has m
ore inform

ation to return than fits in the
T
N
e
t
b
u
f, a k

O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r error is usually returned

.

l
e
n

T
he am

ount of valid
 d

ata in the buffer. In O
pen T

ransport functions w
here the

client passes d
ata to the end

point, the client is responsible for setting this field
.

(T
he m

a
x
l
e
n field

 is usually ignored
 in this case.) In O

pen T
ransport functions

that fill a T
N
e
t
b
u
f supplied

 by the user, the end
point sets this field

 in the
T
N
e
t
b
u
f to ind

icate how
 m

any bytes of d
ata w

ere actually returned
.
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b
u
f

A
 pointer to the actual d

ata buffer.

IM
P

O
R

T
A

N
T

: T
N
e
t
b
u
f is just a d

ata structure that refers to a d
ata buffer; the

T
N
e
t
b
u
f d

oes not actually c
o
n
t
a
i
n the d

ata. T
he client is responsible for

ensuring that the b
u
f field

 points to a d
ata area.

T
he follow

ing d
iagram

 show
s a T

N
e
t
b
u
f structure and

 the d
ata area it to w

hich it refers.

m
axlen

len

buf

T
N

etbuf

U
nused

space
A

ctive D
ata

len

m
axlen

U
ser D

ata

A
 T
N
e
t
b
u
f stru

ctu
re

O
T

D
ata 

S
tru

ctu
re

T
he O

T
D
a
t
a structure m

ay be used
 to send

 non-contiguous d
ata to certain O

pen T
ransport functions.  It

is only supported
 in the functions Snd

, Snd
U

D
ata, Snd

U
R

equest, Snd
U

R
eply, Snd

R
equest, and

Snd
R

eply.

  W
A

R
N

IN
G

: T
his is an A

pple extension, and
 using it w

ill cause your program
 not to w

ork if ported
 to

other X
T

I/
ST

R
E

A
M

S environm
ents.

T
he structure is used

 by S
n
d by passing a pointer to the O

T
D
a
t
a as the buffer param

eter, and
 using the

constant k
N
e
t
b
u
f
D
a
t
a
I
s
O
T
D
a
t
a as the length.  A

ll other functions pass the O
T
D
a
t
a as the b

u
f field

 of
a T

N
e
t
b
u
f, setting the l

e
n field

 to k
N
e
t
b
u
f
D
a
t
a
I
s
O
T
D
a
t
a.  T

his is only valid
 for the d

ata T
N
e
t
b
u
f.

A
d

d
ress and

 option T
N
e
t
b
u
f
s are not allow

ed
 to use O

T
D
a
t
a structures.

T
he C

 d
efinition of an O

T
D
a
t
a structure is:

s
t
r
u
c
t
 
O
T
D
a
t
a

{ 
 
 
 
O
T
D
a
t
a
*

f
N
e
x
t
;

 
 
 
 
v
o
i
d
*

f
D
a
t
a
;

 
 
 
 
s
i
z
e
_
t

f
L
e
n
;

};

T
he m

eaning of the field
s in an O

T
D
a
t
a structure is as follow

s:

f
N
e
x
t

A
 pointer to the next O

T
D

ata in the list.  N
U

L
L

 for the last elem
ent in the list of

d
ata.

f
D
a
t
a

A
 pointer to the actual d

ata for this fragm
ent.

f
L
e
n

T
he num

ber of bytes in this fragm
ent.
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T
E

n
d

p
oin

tIn
fo S

tru
ctu

re
T

he T
E
n
d
p
o
i
n
t
I
n
f
o structure contains inform

ation about an end
point. T

he d
eclaration is:

s
t
r
u
c
t
 
T
E
n
d
p
o
i
n
t
I
n
f
o

{ 
 
 
 
S
I
n
t
3
2
 
 
 
 
a
d
d
r
;

 
 
 
 
S
I
n
t
3
2
 
 
 
 
o
p
t
i
o
n
s
;

 
 
 
 
S
I
n
t
3
2
 
 
 
 
t
s
d
u
;

 
 
 
 
S
I
n
t
3
2
 
 
 
 
e
t
s
d
u
;

 
 
 
 
S
I
n
t
3
2
 
 
 
 
c
o
n
n
e
c
t
;

 
 
 
 
S
I
n
t
3
2
 
 
 
 
d
i
s
c
o
n
;

 
 
 
 
U
I
n
t
3
2
 
 
 
 
s
e
r
v
t
y
p
e
;

 
 
 
 
U
I
n
t
3
2
 
 
 
 
f
l
a
g
s
;

};

T
he m

eaning of the field
s in T

E
n
d
p
o
i
n
t
I
n
f
o is as follow

s:

a
d
d
r

A
 valu

e greater than zero ind
icates the m

axim
u

m
 size of a p

rotocol
ad

d
ress. A

 valu
e of T

_IN
V

A
L

ID
 ind

icates that the end
p

oint d
oes not

provid
e the client access to the ad

d
ress.

o
p
t
i
o
n
s

A
 value greater than zero ind

icates the m
axim

um
 num

ber of bytes need
ed

to hold
 the protocol-specific options supported

 by the end
point. A

 value of
T

_IN
V

A
L

ID
 ind

icates that the end
p

oint d
oes not su

p
p

ort client-settable
options.

t
s
d
u

T
he valu

e in this field
 has one of tw

o m
eanings, d

epend
ing u

pon the type
of end

p
oint that is being interrogated

. For stream
s (both connectionless

and
 connection-oriented

), this field
 has the follow

ing m
eaning:

A
 valu

e greater than zero ind
icates the m

axim
u

m
 size of a transp

ort
service d

ata u
nit (T

SD
U

). A
 valu

e of zero ind
icates that the end

point d
oes

not support the concept of T
SD

U
, although it d

oes support the send
ing of a

d
ata stream

 w
ith no logical bou

nd
aries p

reserved
 across a connection. A

valu
e of T

_IN
FIN

IT
E

 specifies that there is no lim
it to the size of a T

SD
U

.
A

 valu
e of T

_IN
V

A
L

ID
 ind

icates that the end
p

oint d
oes not su

p
p

ort
norm

al d
ata.

For transactions (both connectionless and
 connection-oriented

), this field
has the follow

ing m
eaning:

T
his field

 m
u

st be greater than zero; it ind
icates the m

axim
u

m
 size of a

response supported
 by the end

point.

e
t
s
d
u

T
he valu

e in this field
 has one of tw

o m
eanings, d

epend
ing u

pon the type
of end

p
oint that is being interrogated

. For stream
s (both connectionless

and
 connection-oriented

), this field
 has the follow

ing m
eaning:

A
 valu

e greater than zero ind
icates the m

axim
u

m
 size of an exp

ed
ited

transp
ort service d

ata u
nit (E

T
SD

U
). A

 valu
e of zero ind

icates that the
end

point d
oes not support the concept of E

T
SD

U
, although it d

oes support
the send

ing of a d
ata stream

 w
ith no logical bound

aries preserved
 across a

connection. A
 valu

e of T
_IN

FIN
IT

E
 sp

ecifies that there is no lim
it to the

size of an E
T

SD
U

. A
 value of T

_IN
V

A
L

ID
 ind

icates that the end
point d

oes
not support exped

ited
 d

ata.

N
ote: T

he sem
antics of exped

ited
 d

ata m
ay be d

ifferent for d
ifferent kind

s
of end

points.
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For transactions (both connectionless and
 connection-oriented

), this field
has the follow

ing m
eaning:

T
his field

 m
u

st be greater than zero; it ind
icates the m

axim
u

m
 size of a

request supported
 by the end

point.

c
o
n
n
e
c
t

A
 value greater than zero ind

icates the m
axim

um
 am

ount of d
ata (in bytes)

that m
ay be associated

 w
ith connection establishm

ent functions. A
 value of

T
_IN

V
A

L
ID

 ind
icates that the end

point d
oes not allow

 d
ata to be sent w

ith
connection establishm

ent.

d
i
s
c
o
n

A
 value greater than zero ind

icates the m
axim

um
 am

ount of d
ata that m

ay
be associated

 w
ith the S

n
d
D
i
s
c
o
n
n
e
c
t

 and
 R
c
v
D
i
s
c
o
n
n
e
c
t

 fu
nctions.

A
 valu

e of T
_IN

V
A

L
ID

 ind
icates that the end

p
oint d

oes not allow
 d

ata to
be sent w

ith the abortive release functions.

s
e
r
v
t
y
p
e

T
his field

 specifies the service type provid
ed

 by the end
point.

T
_C

O
T

S ind
icates that the end

p
oint su

p
p

orts connection-oriented
 service

but d
oes not support ord

erly release, w
hich is optional.

T
_C

O
T

S_O
R

D
 ind

icates that the end
p

oint su
p

p
orts a connection-oriented

service w
ith the optional ord

erly release.

T
_C

L
T

S ind
icates that the end

p
oint su

p
p

orts a connectionless service. For
th

is service, th
e 
e
t
s
d
u

, c
o
n
n
e
c
t

, and
 d
i
s
c
o
n

 field
s w

ill all be
T

_IN
V

A
L

ID
.

T
_T

R
A

N
S ind

icates that the end
p

oint su
p

p
orts a connection-oriented

transaction service, but d
oes not support ord

erly release, w
hich is optional.

T
_T

R
A

N
S_O

R
D

 in
d

icates th
at th

e en
d

p
oin

t su
p

p
orts a con

n
ection

-
oriented

 transaction service w
ith optional ord

erly release.

T
_T

R
A

N
S_C

L
T

 ind
icates that the end

p
oint su

p
p

orts a connectionless
transaction service.

f
l
a
g
s

T
his is a bit field

 u
sed

 to sp
ecify other inform

ation abou
t the end

p
oint. If

the T
_SE

N
D

Z
E

R
O

 bit is set in f
l
a
g
s

, this ind
icates that the u

nd
erlying

transport provid
er supports the send

ing of zero-length T
SD

U
s.

C
lients use the sizes provid

ed
 in this structure to d

eterm
ine how

 large any required
 buffers m

ust
be to hold

 each piece of inform
ation. A

 client should
 never m

ake assum
ptions about the size of

d
ata structures just because the client know

s w
hich end

point it is using.

O
p

en
in

g an
d

 C
losin

g E
n

d
p

oin
ts

B
efore calling any other end

point functions, a client m
ust first create the end

point by calling the function
O
T
O
p
e
n
E
n
d
p
o
i
n
t. T

his function takes one param
eter, an O

T
C

onfiguration structure, w
hich can be

created
 using a sm

ple A
SC

II string that gives the nam
e of the end

point. B
ased

 on this O
T

C
onfiguration

structure, the O
pen T

ransport L
ibrary creates the end

point. T
ypically, creating an end

point w
ill require

that the O
pen T

ransport L
ibrary m

ake som
e assum

ptions. For exam
ple, opening an end

point using the
value O

T
C

reateC
onfiguration(“A

D
SP”) w

ill cause an A
D

SP end
point to be created

. B
ut an A

D
SP

end
point, by itself, is of no use; it requires a com

plete und
erlying protocol stack. T

he im
plem

entation for
opening m

ost end
points w

ill contain heuristics to use som
e d

efault configurations. In this case, the A
D

SP
im

plem
entation of opening an end

point creates a D
D

P m
od

ule running over the user’s d
efault A

ppleT
alk

port.

W
hen finished

 using an end
point, a client m

ust call the O
T
C
l
o
s
e
P
r
o
v
i
d
e
r  function, w

hich tears d
ow

n
the end

point along w
ith any low

er-layer protocols associated
 w

ith it.
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O
T
O
p
e
n
E
n
d
p
o
i
n
t is d

escribed
 on the follow

ing pages.
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O
T

O
p

en
E

n
d

p
oin

t

FU
N

C
T

IO
N

O
p
e
n
E
n
d
p
o
i
n
t

C
reate an end

point.

C
 IN

T
E

R
FA

C
E

E
n
d
p
o
i
n
t
R
e
f
O
T
O
p
e
n
E
n
d
p
o
i
n
t
(
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
c
o
n
f
i
g
,
 
O
T
O
p
e
n
F
l
a
g
s
 
o
f
l
a
g
,

T
E
n
d
p
o
i
n
t
I
n
f
o
*
 
i
n
f
o
,
 
O
S
S
t
a
t
u
s
*
 
e
r
r
)

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
Param

eters
B

efore
C

all
A

fter
C

all
c
o
n
f
i
g

x
/

o
f
l
a
g

x
/

i
n
f
o
-
>
a
d
d
r

/
x

i
n
f
o
-
>
o
p
t
i
o
n
s

/
x

i
n
f
o
-
>
t
s
d
u

/
x

i
n
f
o
-
>
e
t
s
d
u

/
x

i
n
f
o
-
>
c
o
n
n
e
c
t

/
x

i
n
f
o
-
>
d
i
s
c
o
n

/
x

i
n
f
o
-
>
s
e
r
v
t
y
p
e

/
x

i
n
f
o
-
>
f
l
a
g
s

/
x

e
r
r

/
x

O
T
O
p
e
n
E
n
d
p
o
i
n
t  creates an end

point based
 on the supplied

 inform
ation, and

 returns a value
by w

hich the created
 end

point can be id
entified

 w
hen calling other end

point functions.

 T
he end

point w
ill be opened

 in synchronous, non-blocking m
od

e.

T
he c

o
n
f
i
g param

eter is a pointer to an O
T

C
onfiguration structure. T

he client cannot create one
of these structures m

anually, but instead
 m

ust use the  function O
T

C
reateC

onfiguration:

p
a
s
c
a
l
 
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
(
c
h
a
r
*
 
p
a
t
h
)
;

T
his function takes a string param

eter (typically the end
point nam

e), creates an
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n structure and

 returns a pointer to it to the client. T
he client should

 pass this
pointer to O

T
O
p
e
n
E
n
d
p
o
i
n
t
. T

he O
T
O
p
e
n
E
n
d
p
o
i
n
t function w

ill d
estroy the structure. A

n
exam

ple of calling O
T
O
p
e
n
E
n
d
p
o
i
n
t using this function is show

n below
:

T
E
n
d
p
o
i
n
t
 
i
n
f
o
;

O
S
S
t
a
t
u
s
 
e
r
r
;

E
n
d
p
o
i
n
t
R
e
f
 
e
p
 
=
 
O
T
O
p
e
n
E
n
d
p
o
i
n
t
(
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
(
“
d
d
p
”
)
,
 
0
,
 
&
i
n
f
o
,
 
&
e
r
r
)
;

T
he param

eter o
f
l
a
g is not currently used

 and
 should

 be set to zero.

O
T
O
p
e
n
E
n
d
p
o
i
n
t also returns several d

efault characteristics of the end
point in the i

n
f
o

param
eter, w

hich is of type T
E
n
d
p
o
i
n
t
I
n
f
o. C

lients use the sizes provid
ed

 in this structure to
d

eterm
ine how

 large any required
 buffers m

ust be to hold
 each piece of inform

ation. A
 client

should
 never m

ake assum
ptions about the size of d

ata structures just because the client know
s

w
hich end

point it is using. If the i
n
f
o param

eter is N
U
L
L, O

T
O
p
e
n
E
n
d
p
o
i
n
t returns no protocol

inform
ation.
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W
arn

in
g: T

he O
T
O
p
e
n
E
n
d
p
o
i
n
t function d

estroys the O
T

C
onfiguration returned

 by
O

T
C

reateC
onfiguration.  N

ever attem
pt to use the sam

e configuration to open m
ultiple

end
points.  Y

ou can use the O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n function to clone the configuration for

this purpose.

T
he output param

eter e
r
r points to a result cod

e.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
a
d
N
a
m
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

S
E

E
 A

L
S

OO
T
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
,
 
O
T
C
l
o
s
e
P
r
o
v
i
d
e
r
,
 
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
,

O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n
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A
syn

cO
p

en
E

n
d

p
oin

t

FU
N

C
T

IO
N

A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t

C
reate an end

point asynchronously.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t
(
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
c
o
n
f
i
g
,
 
O
T
O
p
e
n
F
l
a
g
s

o
f
l
a
g
,
 
T
E
n
d
p
o
i
n
t
I
n
f
o
*
 
i
n
f
o
,
 
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
 
p
r
o
c
,
 
v
o
i
d
*

c
o
n
t
e
x
t
P
t
r
)

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
Param

eters
B

efore
C

all
A

fter
C

all
c
o
n
f
i
g

x
/

o
f
l
a
g

x
/

i
n
f
o
-
>
a
d
d
r

/
x

i
n
f
o
-
>
o
p
t
i
o
n
s

/
x

i
n
f
o
-
>
t
s
d
u

/
x

i
n
f
o
-
>
e
t
s
d
u

/
x

i
n
f
o
-
>
c
o
n
n
e
c
t

/
x

i
n
f
o
-
>
d
i
s
c
o
n

/
x

i
n
f
o
-
>
s
e
r
v
t
y
p
e

/
x

i
n
f
o
-
>
f
l
a
g
s

/
x

p
r
o
c

x
/

c
o
n
t
e
x
t
P
t
r

x
/

O
T
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t  creates an end

point asynchronously, based
 on the supplied

inform
ation.   If this function returns an error im

m
ed

iately, then the notification function w
ill not

be called
.  If k

O
T
N
o
E
r
r
o
r is returned

, then the notification function w
ill be called

 w
ith the results

of the open.

T
he c

o
n
f
i
g, o

f
l
a
g, and

 i
n
f
o param

eters have the sam
e m

eaning as for O
T
O
p
e
n
E
n
d
p
o
i
n
t.

W
hen the open is com

plete, your notification function w
ill be called

 w
ith the e

v
e
n
t param

eter
set to T

_
O
P
E
N
C
O
M
P
L
E
T
E.  T

he r
e
s
u
l
t param

eter w
ill either be k

O
T
N
o
E
r
r
o
r if the open w

as
successful, or w

ill return a result cod
e d

escribing the error.  If the open w
as successful, the

c
o
o
k
i
e is  the E

n
d
p
o
i
n
t
R
e
f for the end

point that w
as opened

.

T
he end

point w
ill be opened

 in asynchronous, non-blocking m
od

e, and
 w

ill alread
y have a

notification routine installed
, w

hich is the sam
e notification routine used

 for the open.  If you
w

ant a d
ifferent notifier installed

, use O
T
R
e
m
o
v
e
N
o
t
i
f
i
e
r to rem

ove the current one, and
 use

O
T
I
n
s
t
a
l
l
N
o
t
i
f
i
e
r to install a new

 one.

W
arn

in
g: T

he O
T
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t function d

estroys the O
T
C
o
n
f
i
g
u
r
a
t
i
o
n returned

 by
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n.  N

ever attem
pt to use the sam

e configuration to open m
ultiple

end
points.  Y

ou can use the O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n function to clone the configuration for

this purpose.
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R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
a
d
N
a
m
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

S
E

E
 A

L
S

OO
p
e
n
E
n
d
p
o
i
n
t
,
 
C
l
o
s
e
P
r
o
v
i
d
e
r
,
 
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
,
 
O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n
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B
in

d
in

g an
d

 U
n

b
in

d
in

g
B

efore an end
point can be used

, it m
ust be bound

 to a protocol ad
d

ress. B
ind

ing assigns a local ad
d

ress to
the end

point. T
he client can request to bind

 to a particular ad
d

ress, or the client can let the end
point pick

its ow
n ad

d
ress.

N
o d

ata transfer can take place on an end
point until it is bound

. O
nce a connectionless end

point is bound
,

it w
ill be able to receive incom

ing d
ata, and

 a client m
ay send

 d
ata through the end

point. For connection-
oriented

 end
points, the end

point is read
y to receive incom

ing connection requests or m
ake outgoing

connection requests.

A
n end

point can be bound
 and

 unbound
 m

ultiple tim
es w

ithout closing the end
point in betw

een.
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B
in

d

FU
N

C
T

IO
N

B
i
n
d

B
ind

 an ad
d

ress to an end
point.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
B
i
n
d
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
B
i
n
d
*
 
r
e
q
,
 
T
B
i
n
d
*
 
r
e
t
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
B
i
n
d
(
T
B
i
n
d
*
 
r
e
q
,
 
T
B
i
n
d
*
 
r
e
t
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

r
e
q
-
>
a
d
d
r
.
l
e
n

x
 
>
=
 
0

/
r
e
q
-
>
a
d
d
r
.
b
u
f

(
x
)

/
r
e
q
-
>
q
l
e
n

x
 
>
=
 
0

/
r
e
t
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

r
e
t
-
>
a
d
d
r
.
l
e
n

/
x

r
e
t
-
>
a
d
d
r
.
b
u
f

?
(
?
)

r
e
t
-
>
q
l
e
n

/
x
 
>
=
 
0

B
i
n
d associates a local protocol ad

d
ress w

ith the end
point specified

 by the param
eter r

e
f. M

ost
end

point functions com
plete successfully only if the end

point you specify is currently bound
. For

instance, a connectionless end
point can send

 and
 receive d

ata only if the end
point is bound

.
Sim

ilarly, a connection-oriented
 end

point can enqueue incom
ing connect ind

ications, and
 its

client can initiate a connection, only if the end
point is bound

.

T
he param

eter r
e
q is a T

B
i
n
d structure, w

hich has the follow
ing field

s:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

O
T
Q
L
e
n
 
q
l
e
n
;

T
he param

eter r
e
q
 is used

 to request the ad
d

ress given in the r
e
q
.
a
d
d
r field

 of the T
B
i
n
d

structure. Som
e end

points treat the requested
 ad

d
ress as a suggestion or hint; the actual ad

d
ress

that they bind
 to an end

point m
ay d

iffer from
 the requested

 ad
d

ress. W
hen the B

i
n
d function

returns, the T
B
i
n
d structure to w

hich the r
e
t param

eter points contains the ad
d

ress actually
bound

 to the end
point. T

he r
e
t
-
>
a
d
d
r
.
l
e
n field

 w
ill contain the length of the ad

d
ress. If the

r
e
t
-
>
a
d
d
r
.
m
a
x
l
e
n field

 ind
icates the T

N
e
t
b
u
f is not large enough to contain the ad

d
ress, an

error (k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r
) w

ill result.
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T
he q

l
e
n field

 has m
eaning only w

hen initializing a connection-oriented
 service. It specifies the

num
ber of outstand

ing connect ind
ications that the end

point should
 support. A

 outstand
ing

connect ind
ication is one that has been passed

 to the client but w
hich has been neither accepted

(via A
c
c
e
p
t) nor rejected

 (via S
n
d
D
i
s
c
o
n
n
e
c
t). A

 value of q
l
e
n greater than zero is

m
eaningful only w

hen B
i
n
d is issued

 by a passive client that expects other clients to connect to it.
T

he value of q
l
e
n w

ill be negotiated
 by the end

point and
 m

ay be changed
 if the end

point cannot
support the specified

 num
ber of outstand

ing connection ind
ications. For connection-oriented

end
points, this value of q

l
e
n w

ill not be negotiated
 to zero from

 a requested
 value greater than

zero. W
hen the B

i
n
d call returns, the negotiated

 value is stored
 in the q

l
e
n field

 of the T
B
i
n
d

structure specified
 by the r

e
t param

eter.

T
he r

e
t param

eter m
ay be N

U
L
L if the client d

oes not care w
hat ad

d
ress the end

point is bound
 to

(or w
ill use the O

T
G
e
t
P
r
o
t
A
d
d
r
e
s
s function to find

 out) and
 d

oes not care about the negotiated
value of q

l
e
n
.

If the requested
 ad

d
ress is not available, an error w

ill result (k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r) .  If no

ad
d

ress is specified
 in the r

e
q param

eter (r
e
q
-
>
a
d
d
r
.
l
e
n is zero or r

e
q is N

U
L
L), the end

point
w

ill assign an ad
d

ress. If the r
e
q param

eter is N
U
L
L, the value for r

e
q
-
>
q
l
e
n is assum

ed
 to be

zero. If the end
point could

 not allocate an ad
d

ress, the function w
ill fail w

ith the
k
O
T
N
o
A
d
d
r
e
s
s
E
r
r error.

It is valid
 to set both r

e
q and

 r
e
t to N

U
L
L for the sam

e call.

A
 client m

ust not bind
 m

ultiple protocol ad
d

ress to a single end
point. (H

ow
ever, som

e
connection-oriented

 end
points let a client bind

 m
ultiple end

points to a single protocol ad
d

ress. )
If a client bind

s m
ore than one end

point to the sam
e protocol ad

d
ress, only one end

point can be
used

 to listen for connection ind
ications for that ad

d
ress. In other w

ord
s, only one B

i
n
d for a

given protocol ad
d

ress m
ay specify a q

l
e
n greater than zero.

If a client attem
pts to bind

 a protocol ad
d

ress to another end
point using a q

l
e
n greater than zero,

B
i
n
d w

ill return the k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r error. W

hen a client accepts a connection on the
end

point that is being used
 as the listening end

point, the bound
 protocol ad

d
ress is busy for the

d
uration of the connection, until an O

T
U
n
b
i
n
d or O

T
C
l
o
s
e
P
r
o
v
i
d
e
r call is issued

. N
o other

end
points m

ay be bound
 for listening on that sam

e protocol ad
d

ress w
hile the initial end

point is
active (either in the T

_ID
L

E
 or T

_D
A

T
A

X
FE

R
 states). T

his w
ill prevent m

ore than one end
point

bound
 to the sam

e protocol ad
d

ress from
 accepting connect ind

ications.

If the end
point is connectionless, only one end

point m
ay be associated

 w
ith a protocol ad

d
ress. If

a client attem
pts to bind

 a second
 end

point to an alread
y bound

 protocol ad
d

ress, B
i
n
d w

ill
return the k

O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r error.

If the end
point is in synchronous m

od
e, the function w

ill not return until the bind
 is com

plete.

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the B

i
n
d

function returns k
O
T
N
o
E
r
r
o
r, a T

_
B
I
N
D
C
O
M
P
L
E
T
E event w

ill be issued
 w

hen the bind
com

pletes.  T
he result param

eter w
ill be k

O
T
N
o
E
r
r
o
r if the bind

 com
pleted

 successfully.
O

therw
ise, it w

ill contain a result cod
e d

escribing the reason that the bind
 failed

.  T
he c

o
o
k
i
e

param
eter passed

 to the notification routine hold
s the r

e
t param

eter.

If a notification routine has not been installed
, the only w

ay to d
eterm

ine that the bind
 has

com
pleted

 is to poll the G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e function.  T

his function w
ill return a

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r until the bind

 com
pletes.  W

hen the bind
 com

pletes, the state w
ill either

be T
_
U
N
B
N
D if the bind

 failed
, or T

_
I
D
L
E if it succeed

ed
.  If the bind

 failed
, there is no

m
echanism

 for d
eterm

ining the result cod
e that it failed

 w
ith.

N
ote: In asynchronous m

od
e, the T

_B
IN

D
C

O
M

PL
E

T
E

 event m
ay be issued

 before the B
i
n
d

function returns a k
O
T
N
o
E
r
r
o
r result cod

e.

A
n asynchronous B

i
n
d still in progress m

ay be canceled
 by issuing the U

n
b
i
n
d function.
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C
A

U
T

IO
N

: A
n end

point m
ay not allow

 an explicit bind
ing of m

ore than one end
point to the

sam
e protocol ad

d
ress, although it allow

s m
ore than one connection to be accepted

 for the sam
e

protocol ad
d

ress. T
o ensure portability, d

o not bind
 end

points that are used
 as respond

ing
end

points in a call to A
c
c
e
p
t, if the respond

ing ad
d

ress is to be the sam
e as the called

 ad
d

ress.

V
A

L
ID

 S
T

A
T

E
S

T
_U

N
B

N
D

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
A
c
c
e
s
s
E
r
r

k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
N
o
A
d
d
r
e
s
s
E
r
r

S
E

E
 A

L
S

OU
n
b
i
n
d
,
 
G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e
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U
n

b
in

d

FU
N

C
T

IO
N

U
n
b
i
n
d

R
eturn an end

point to the unbound
 state.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
U
n
b
i
n
d
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
U
n
b
i
n
d
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

U
n
b
i
n
d d

isables an end
point previously bound

 by the B
i
n
d function. O

n com
pletion of this call,

no further d
ata or events d

estined
 for this end

point w
ill be accepted

. A
n end

point w
hich is

d
isabled

 w
ith the U

n
b
i
n
d function can be enabled

 later by calling the B
i
n
d function.

If the end
point is in synchronous m

od
e, the function w

ill w
ait until the unbind

 is com
pleted

.

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the

U
n
b
i
n
d function returns k

O
T
N
o
E
r
r
o
r, a T

_
U
N
B
I
N
D
C
O
M
P
L
E
T
E event w

ill be issued
 w

hen the
unbind

 com
pletes.  T

he result param
eter w

ill be k
O
T
N
o
E
r
r
o
r if the unbind

 com
pleted

successfully.  O
therw

ise, it w
ill contain a result cod

e d
escribing the reason that the unbind

 failed
(m

ost often it is a kO
T

L
ookE

rr on connectionless end
points, usually ind

icating that m
ore d

ata has
arrived

.  U
nfortunately, X

T
I d

efines that an U
nbind

 w
ill only succeed

 w
hen there is no d

ata
available.  T

he only recourse is to either read
 the d

ata and
 try again, or close the end

point).  T
he

c
o
o
k
i
e param

eter passed
 to the notification routine has no m

eaning, and
 w

ill be zero.

If a notification routine has not been installed
, the only w

ay to d
eterm

ine that the unbind
 has

com
pleted

 is to poll the G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e function.  T

his function w
ill return a

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r until the unbind

 com
pletes.  W

hen the unbind
 com

pletes, the state w
ill

either be T
_
I
D
L
E if the unbind

 failed
, or T

_
U
N
B
N
D if it succeed

ed
.  If the unbind

 failed
, there is

no m
echanism

 for d
eterm

ining the result cod
e that it failed

 w
ith.

N
ote: In asynchronous m

od
e, it is possible for the end

point to issue the T
_U

N
B

IN
D

C
O

M
PL

E
T

E
event before the U

n
b
i
n
d function returns the k

O
T
N
o
E
r
r
o
r result to the client.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
R
e
f
e
r
e
n
c
e
E
r
r

k
O
T
B
a
d
S
y
n
c
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r
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S
E

E
 A
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OB
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G
e
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E
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i
n
t
S
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G
ettin

g In
form

ation
 A

b
ou

t an
 E

n
d

p
oin

t
T

his section d
escribes the functions that clients can use to get inform

ation about a particular end
point.

G
etE

n
d

p
oin

tIn
fo

FU
N

C
T

IO
N

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o

R
eturn inform

ation about an end
point.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
G
e
t
E
n
d
p
o
i
n
t
I
n
f
o
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
E
n
d
p
o
i
n
t
I
n
f
o
*
 
i
n
f
o
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
G
e
t
E
n
d
p
o
i
n
t
I
n
f
o
(
T
E
n
d
p
o
i
n
t
I
n
f
o
*
 
i
n
f
o
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
i
n
f
o
-
>
a
d
d
r

/
x

i
n
f
o
-
>
o
p
t
i
o
n
s

/
x

i
n
f
o
-
>
t
s
d
u

/
x

i
n
f
o
-
>
e
t
s
d
u

/
x

i
n
f
o
-
>
c
o
n
n
e
c
t

/
x

i
n
f
o
-
>
d
i
s
c
o
n

/
x

i
n
f
o
-
>
s
e
r
v
t
y
p
e

/
x

i
n
f
o
-
>
f
l
a
g
s

/
x

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o gets inform

ation about the specified
 end

point. It returns this inform
ation in

the param
eter i

n
f
o, w

hich is of type T
E
n
d
p
o
i
n
t
I
n
f
o.

If the i
n
f
o pointer argum

ent to G
e
t
E
n
d
p
o
i
n
t
I
n
f
o is passed

 as a N
U
L
L pointer,

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o returns no protocol inform

ation.

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o function returns k

O
T
N
o
E
r
r
o
r, a T

_
G
E
T
I
N
F
O
C
O
M
P
L
E
T
E event w

ill be issued
w

hen the function com
pletes.  T

he result param
eter w

ill be k
O
T
N
o
E
r
r
o
r if the function

com
pleted

 successfully.  O
therw

ise, it w
ill contain a result cod

e d
escribing the reason that the

function failed
.  T

he c
o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion

contains the value of the 
i
n
f
o  param

eter that w
as passed

 to the original function call.

If a notification routine has not been installed
, it is not possible to d

eterm
ine w

hen this com
m

and
is com

pleted
.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

no specific result cod
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S
E

E
 A

L
S

OG
etE

nd
pointState, Sync



E
nd

point inform
ation

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 59
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

G
etE

n
d

p
oin

tS
tate

FU
N

C
T

IO
N

G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e

R
eturn the current X

T
I state of an end

point.

C
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

O
T
G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

T
E
n
d
p
o
i
n
t
:
:
G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

O
n successful com

pletion, G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e returns an integer value of zero or greater,

ind
icating the X

T
I state of the specified

 end
point. (E

nd
point states are listed

 and
 d

escribed
 in

A
ppend

ix B
.) T

he only error returned
 by this function is k

O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r, w

hich ind
icates

that the state of the end
point is currently changing.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

S
E

E
 A

L
S

OO
p
e
n
E
n
d
p
o
i
n
t
,
 
G
e
t
E
n
d
p
o
i
n
t
I
n
f
o
,
 
S
y
n
c
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L
ook

FU
N

C
T

IO
N

L
o
o
k

R
eturn current event flags for an end

point.

C
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

O
T
L
o
o
k
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

T
E
n
d
p
o
i
n
t
:
:
L
o
o
k
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

O
n successful com

pletion, L
o
o
k returns an integer value of zero or greater, ind

icating the m
ost

im
portant event pend

ing on the specified
 end

point.  T
he only error returned

 is the
k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r.

C
lients can use L

o
o
k  to poll for asynchronous events such as incom

ing d
ata or a connection

request.

Som
e functions return the k

O
T
L
o
o
k
E
r
r result cod

e, ind
icating that the client should

 m
ake the

L
o
o
k function call to d

eterm
ine w

hy the original function aborted
.

If successful, L
o
o
k returns one of the event cod

es d
escribed

 in A
ppend

ix C
 (but not any of the

event cod
es w

hose nam
e end

s in C
O
M
P
L
E
T
E).

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

S
E

E
 A

L
S

OI
n
s
t
a
l
l
N
o
t
i
f
i
e
r
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G
etP

rotA
d

d
ress

FU
N

C
T

IO
N

G
e
t
P
r
o
t
A
d
d
r
e
s
s

G
et the ad

d
ress to w

hich the sp
ecified

 end
point is bou

nd
. If the

end
p

oint is connection-oriented
 and

 cu
rrently connected

, also
get the ad

d
ress to w

hich it is connected
.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
G
e
t
P
r
o
t
A
d
d
r
e
s
s
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
B
i
n
d
*
 
b
o
u
n
d
A
d
d
r
,
 
T
B
i
n
d
*

p
e
e
r
A
d
d
r
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
G
e
t
P
r
o
t
A
d
d
r
e
s
s
(
T
B
i
n
d
*
 
b
o
u
n
d
A
d
d
r
,
 
T
B
i
n
d
*

p
e
e
r
A
d
d
r
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
b
o
u
n
d
A
d
d
r
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

b
o
u
n
d
A
d
d
r
-
>
a
d
d
r
.
l
e
n

/
x

b
o
u
n
d
A
d
d
r
-
>
a
d
d
r
.
b
u
f

?
(
?
)

b
o
u
n
d
A
d
d
r
-
>
q
l
e
n

/
/

p
e
e
r
A
d
d
r
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

p
e
e
r
A
d
d
r
-
>
a
d
d
r
.
l
e
n

/
x

p
e
e
r
A
d
d
r
-
>
a
d
d
r
.
b
u
f

?
(
?
)

p
e
e
r
A
d
d
r
-
>
q
l
e
n

/
/

G
e
t
P
r
o
t
A
d
d
r
e
s
s gets the local and

 rem
ote protocol ad

d
resses currently associated

 w
ith the

end
point. T

he client is responsible for initializing the T
N
e
t
b
u
f structures in the T

B
i
n
d structure

w
ith buffers large enough to hold

 the ad
d

resses. (T
o find

 the length of the ad
d

ress, call the
G
e
t
E
n
d
p
o
i
n
t
I
n
f
o function.)

T
he T

B
i
n
d structure has the follow

ing m
em

bers:
s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

O
T
Q
L
e
n
 
q
l
e
n
;

T
he local ad

d
ress of the end

point is returned
 in the b

o
u
n
d
A
d
d
r structure unless the end

point is
in the T

_U
N

B
N

D
 state. In the T

_U
N

B
N

D
 state, the b

o
u
n
d
A
d
d
r
-
>
a
d
d
r
.
l
e
n
 field

 w
ill be set to

zero.

T
he rem

ote ad
d

ress that the end
point is connected

 to w
ill be returned

 in the p
e
e
r
A
d
d
r structure.

If the end
point is not currently in the T

_D
A

T
A

X
FE

R
 state or is not a connection-oriented

end
point, the p

e
e
r
A
d
d
r
-
>
a
d
d
r
.
l
e
n field

 w
ill be set to zero. T

he p
e
e
r
A
d
d
r pointer in the

G
e
t
P
r
o
t
A
d
d
r
e
s
s function m

ay be N
U
L
L.

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the

G
e
t
P
r
o
t
A
d
d
r
e
s
s function returns k

O
T
N
o
E
r
r
o
r, a T

_
G
E
T
P
R
O
T
A
D
D
R
C
O
M
P
L
E
T
E event w

ill be
issued

 w
hen the function com

pletes.  T
he result param

eter w
ill be k

O
T
N
o
E
r
r
o
r if the function

com
pleted

 successfully.  O
therw

ise, it w
ill contain a result cod

e d
escribing the reason that the

function failed
.  T

he c
o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion

contains the p
e
e
r
A
d
d
r, unless the p

e
e
r
A
d
d
r is N

U
L
L. If the p

e
e
r
A
d
d
r is N

U
L
L, the c

o
o
k
i
e

contains the b
o
u
n
d
A
d
d
r.
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If a notification routine has not been installed
, it is not possible to d

eterm
ine w

hen this com
m

and
is com

pleted
.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

S
E

E
 A

L
S

OB
ind

, C
onnect, A

ccept
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R
esolveA

d
d

ress

FU
N

C
T

IO
N

R
e
s
o
l
v
e
A
d
d
r
e
s
s

R
esolve a protocol ad

d
ress.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
e
s
o
l
v
e
A
d
d
r
e
s
s
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
B
i
n
d
*
 
r
e
q
,
 
T
B
i
n
d
*
 
r
e
t
,

O
T
T
i
m
e
o
u
t
 
t
i
m
e
o
u
t
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
e
s
o
l
v
e
A
d
d
r
e
s
s
(
T
B
i
n
d
*
 
r
e
q
,
 
T
B
i
n
d
*
 
r
e
t
,
 
O
T
T
i
m
e
o
u
t

t
i
m
e
o
u
t
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

r
e
q
-
>
a
d
d
r
.
l
e
n

x
/

r
e
q
-
>
a
d
d
r
.
b
u
f

(
x
)

/
r
e
q
-
>
q
l
e
n

/
/

r
e
t
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

r
e
t
-
>
a
d
d
r
.
l
e
n

/
x

r
e
t
-
>
a
d
d
r
.
b
u
f

?
(
?
_

r
e
t
-
>
q
l
e
n

/
/

t
i
m
e
o
u
t

x
/

R
e
s
o
l
v
e
A
d
d
r
e
s
s gets the low

est-layer protocol ad
d

ress that correspond
s to the specified

protocol ad
d

ress, w
ithin its protocol fam

ily. For exam
ple, R

e
s
o
l
v
e
A
d
d
r
e
s
s m

ight convert a
higher-layer ad

d
ress like "m

ynetw
ork.com

" into a low
er-layer ad

d
ress like "33.77".

T
he T

B
i
n
d structure has the follow

ing m
em

bers:
s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

O
T
Q
L
e
n
 
q
l
e
n
;

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the

R
e
s
o
l
v
e
A
d
d
r
e
s
s function returns k

O
T
N
o
E
r
r
o
r, a T

_
R
E
S
O
L
V
E
A
D
D
R
C
O
M
P
L
E
T
E event w

ill be
issued

 w
hen the function com

pletes.  T
he result param

eter w
ill be k

O
T
N
o
E
r
r
o
r if the function

com
pleted

 successfully.  O
therw

ise, it w
ill contain a result cod

e d
escribing the reason that the

function failed
.  T

he c
o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion

contains the r
e
t param

eter that w
as passed

 to the R
e
s
o
l
v
e
A
d
d
r
e
s
s call.

T
he tim

eout param
eter ind

icates the m
axim

um
 tim

e in m
illisecond

s that you w
ant to w

ait for
ad

d
ress resolution to occur.  T

his param
eter is ad

visory only, and
 not all protocols w

ill honor it.

V
A

L
ID

 S
T

A
T

E
S

A
ll except T

_U
N

IN
IT
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R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

S
E

E
 A

L
S

ON
one
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S
yn

c

FU
N

C
T

IO
N

S
y
n
c

Insu
res that the transp

ort p
rovid

er and
 client are synchronized

as to state and
 end

point inform
ation.

C
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

O
T
S
y
n
c
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

T
E
n
d
p
o
i
n
t
:
:
S
y
n
c
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

O
n successful com

pletion, S
y
n
c returns an integer value of zero or greater, correspond

ing to
current inform

ation about the end
point. O

n error, S
y
n
c returns a negative integer correspond

ing
to a result cod

e.

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the S

y
n
c

function returns k
O
T
N
o
E
r
r
o
r, a T

_
S
Y
N
C
C
O
M
P
L
E
T
E event w

ill be issued
 w

hen the function
com

pletes.  T
he result param

eter w
ill be k

O
T
N
o
E
r
r
o
r if the function com

pleted
 successfully.

O
therw

ise, it w
ill contain a result cod

e d
escribing the reason that the function failed

.  T
he

c
o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion has no m

eaning.

If a notification routine has not been installed
, it is not possible to d

eterm
ine w

hen this com
m

and
is com

pleted
.

It should
 not be necessary to call this function for O

pen T
ransport.  It is provid

ed
 for backw

ard
com

patibility w
ith the X

T
I interfaces.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

no specific result cod
es

S
E

E
 A

L
S

ON
one
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A
llocatin

g S
tru

ctu
res

M
any of the structures passed

 as param
eters to various end

point functions contain one or m
ore T

N
e
t
b
u
f

structures. B
efore a client can call these end

point functions, the b
u
f and

 m
a
x
l
e
n field

s of the T
N
e
t
b
u
f

m
ust be initialized

 w
ith a pointer to a buffer area and

 its length. T
he length of the buffer w

ill d
iffer for

d
ifferent end

points. T
hus, the client m

ust allocate a buffer big enough to hold
 the d

esired
 d

ata, but not so
large that m

em
ory is need

lessly w
asted

.

B
y using the G

e
t
E
n
d
p
o
i
n
t
I
n
f
o function, a client can d

eterm
ine the required

 length of buffers. T
he

client can then allocate the buffers and
 initialize the d

ata structures w
ith pointers to the buffers and

 their
sizes.

T
w

o helper functions m
ake this process easier—

A
l
l
o
c , w

hich allocates a specified
 structure, and

 F
r
e
e,

w
hich d

eallocates, or “frees,” it. T
he kind

 of structure to be allocated
 or freed

 is passed
 as a param

eter to
the functions.

IM
P

O
R

T
A

N
T

: A
l
l
o
c and

 F
r
e
e are provid

ed
 for com

patibility w
ith X

T
I. In general, clients should

 not
allocate and

 free structures on every call, because d
oing so w

ill d
egrad

e client perform
ance. Instead

, if
structures are to be passed

 as param
eters to end

point functions, clients can d
eclare the structures just as

they w
ould

 any other variables or d
ata structures.  T

his is especially im
portant for d

ata transfer functions.
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A
lloc

FU
N

C
T

IO
N

A
l
l
o
c

A
llocate a d

esired
 X

T
I d

ata structure.

C
 IN

T
E

R
FA

C
E

v
o
i
d
*

O
T
A
l
l
o
c
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
O
T
S
t
r
u
c
t
T
y
p
e
 
s
t
r
u
c
t
T
y
p
e
,
 
U
I
n
t
3
2

f
i
e
l
d
s
,
 
O
S
S
t
a
t
u
s
*
 
e
r
r
)
;

C
+

+
 IN

T
E

R
FA

C
E

v
o
i
d
*

T
E
n
d
p
o
i
n
t
:
:
A
l
l
o
c
(
O
T
S
t
r
u
c
t
T
y
p
e
 
s
t
r
u
c
t
T
y
p
e
,
 
U
I
n
t
3
2
 
f
i
e
l
d
s
,

O
S
S
t
a
t
u
s
*
 
e
r
r
 
=
 
N
U
L
L
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
s
t
r
u
c
t
T
y
p
e

x
/

f
i
e
l
d
s

x
/

e
r
r

?
(
?
)

A
l
l
o
c allocates one of several d

ata structures for use in subsequent calls. If successful, a pointer
to the d

esired
 structure is returned

. T
he type of structure that is allocated

 d
epend

s upon the
s
t
r
u
c
t
T
y
p
e param

eter. T
he field

s param
eter ind

icates w
hich substructures insid

e the requested
structure should

 also be allocated
.

For exam
ple, a client that w

ants to get the protocol ad
d

ress of the end
point m

ust use the
G
e
t
P
r
o
t
A
d
d
r
e
s
s function. In ord

er to m
ake the call, the client m

ust pass in a T
B
i
n
d structure

w
hose a

d
d
r
.
b
u
f
 field

 points to a buffer large enough to hold
 the end

point’s protocol ad
d

ress.
T

he client m
ust use G

e
t
E
n
d
p
o
i
n
t
I
n
f
o to find

 out how
 large an ad

d
ress field

 is required
,

allocate the m
em

ory, and
 then initialize the a

d
d
r
.
b
u
f and

 a
d
d
r
.
m
a
x
l
e
n field

s in the T
B
i
n
d

structure before m
aking the call.

T
he A

l
l
o
c function hand

les this w
ork autom

atically; the client can just m
ake the call:

T
B
i
n
d
*
 
b
o
u
n
d
A
d
d
r
 
=
 
A
l
l
o
c
(
T
_
B
I
N
D
,
 
T
_
A
D
D
R
)
;

T
able 1-3 show

s the structures that can be allocated
 and

 the correspond
ing value to use in the

s
t
r
u
c
t
T
y
p
e param

eter.
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T
ab

le 1-3. V
alid

 V
alues for the s

t
r
u
c
t
T
y
p
e param

eter of A
l
l
o
c and

 F
r
e
e

s
t
r
u
c
t T

B
i
n
d

T
_B

IN
D

s
t
r
u
c
t T

O
p
t
M
g
m
t

T
_O

PT
M

G
M

T

s
t
r
u
c
t T

C
a
l
l

T
_C

A
L

L

s
t
r
u
c
t T

D
i
s
c
o
n

T
_D

IS

s
t
r
u
c
t T

U
n
i
t
D
a
t
a

T
_U

N
IT

D
A

T
A

s
t
r
u
c
t T

U
D
E
r
r

T
_U

D
E

R
R

O
R

s
t
r
u
c
t T

E
n
d
p
o
i
n
t
I
n
f
o

T
_IN

FO

s
t
r
u
c
t T

R
e
p
l
y

T
_R

E
PL

Y
D

A
T

A

s
t
r
u
c
t T

R
e
q
u
e
s
t

T
_R

E
Q

U
E

ST
D

A
T

A

s
t
r
u
c
t T

U
n
i
t
R
e
q
u
e
s
t

T
_U

N
IT

R
E

Q
U

E
ST

s
t
r
u
c
t T

U
n
i
t
R
e
p
l
y

T
_U

N
IT

R
E

PL
Y

E
ach structure, except T

E
n
d
p
o
i
n
t
I
n
f
o, contains at least one field

 of type struct T
N
e
t
b
u
f. For

each field
 of this type, the client m

ay specify that the buffer for that field
 should

 be allocated
 also.

T
he length of the buffer allocated

 w
ill be at least as large as the appropriate size returned

 in the
G
e
t
E
n
d
p
o
i
n
t
I
n
f
o function. T

he f
i
e
l
d
s param

eter is a bitw
ise-O

R
 of the follow

ing constants
and

 specifies w
hich buffers to allocate:

T
_A

D
D

R
T

he a
d
d
r field

 of the T
B
i
n
d, T

C
a
l
l,  T

U
D
E
r
r,

T
U
n
i
t
R
e
q
u
e
s
t, T

U
n
i
t
D
a
t
a, or T

U
n
i
t
D
a
t
a structures.

T
_O

PT
T

he o
p
t field

 of the T
O
p
t
M
g
m
t, T

C
a
l
l, T

U
D
E
r
r,

T
R
e
q
u
e
s
t, T

R
e
p
l
y, T

U
n
i
t
R
e
q
u
e
s
t, T

U
n
i
t
R
e
p
l
y, or

T
U
n
i
t
D
a
t
a structures.

T
_U

D
A

T
A

T
he u

d
a
t
a field

 of the T
C
a
l
l, T

D
i
s
c
o
n, T

U
n
i
t
D
a
t
a,

T
R
e
q
u
e
s
t, T

R
e
p
l
y, T

U
n
i
t
R
e
q
u
e
s
t, or T

U
n
i
t
R
e
p
l
y

structures. T
he value of the ud

ata.m
a
x
l
e
n field

 d
epend

s
upon the kind

 of structure being allocated
.

T
_A

L
L

A
ll relevant field

s of the d
esired

 structure w
ill be allocated

.

For each T
N
e
t
b
u
f allocated

, the m
a
x
l
e
n field

 of the T
N
e
t
b
u
f w

ill be set to the length of the
buffer allocated

, and
 the l

e
n field

 of the T
N
e
t
b
u
f w

ill be set to zero. Irrelevant or unknow
n

values passed
 in the f

i
e
l
d
s param

eter are ignored
.

T
he length of any allocated

 field
s w

ill be appropriate only for this end
point. C

lients should
 not

use the structure pointer that is returned
 by this function in calls to any other end

point.

A
ny T

N
e
t
b
u
f structures in the requested

 structure that are not allocated
 w

ill have their m
a
x
l
e
n,

l
e
n, and

 b
u
f field

s all set to zero.

A
ny field

 w
hich has an infinite size d

efined
 by the T

E
n
d
p
o
i
n
t
I
n
f
o w

ill not be allocated
.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
S
t
r
u
c
t
u
r
e
T
y
p
e
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r
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S
E

E
 A

L
S

OF
r
e
e
,
 
G
e
t
E
n
d
p
o
i
n
t
I
n
f
o
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Free

FU
N

C
T

IO
N

F
r
e
e

F
r
e
e a structure previously allocated

 w
ith the A

l
l
o
c function.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
F
r
e
e
(
v
o
i
d
*
 
p
t
r
,
 
O
T
S
t
r
u
c
t
T
y
p
e
 
s
t
r
u
c
t
T
y
p
e
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
F
r
e
e
(
v
o
i
d
*
 
p
t
r
,
 
O
T
S
t
r
u
c
t
T
y
p
e
 
s
t
r
u
c
t
T
y
p
e
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
p
t
r

x
/

s
t
r
u
c
t
T
y
p
e

x
/

F
r
e
e frees the m

em
ory a client has allocated

 using the A
l
l
o
c function. T

he client m
ust pass in

the structure type in the s
t
r
u
c
t
T
y
p
e param

eter and
 a pointer to the structure in the p

t
r field

.
(For the valid

 values of the s
t
r
u
c
t
T
y
p
e param

eter, see the d
escription of the A

l
l
o
c function.)

T
he client is responsible for passing the s

t
r
u
c
t
T
y
p
e param

eter that exactly m
atches the type of

structure being freed
. T

he client m
ay not change the b

u
f field

 in any of the T
N
e
t
b
u
f field

s of the
allocated

 structure before calling the F
r
e
e function.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
S
t
r
u
c
t
u
r
e
T
y
p
e
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

S
E

E
 A

L
S

ON
one
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M
an

agin
g O

p
tion

s

A
p

p
lications can be w

ritten that never d
eal w

ith any
op

tion
s. Skip

p
in

g th
is w

h
ole section

 th
e first tim

e
throu

gh is recom
m

end
ed

. T
he m

ost im
p

ortant thing to
rem

em
ber abou

t op
tions is that the u

se of op
tions is

com
p

letely op
tional. A

ll end
p

oints have d
efau

lt valu
es

for options.

T
his section d

escribes the fram
ew

ork for the use of options. T
his fram

ew
ork is obligatory for all

end
points. T

he specific options that are legal for use w
ith a specific end

point are d
escribed

 in the d
ocu-

m
entation for each specific end

point. G
eneral options are specified

 in the function d
escription for the

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t call.

O
verview

N
ot all transports are interchangeable, and

 clients that w
ant to m

ake use of particular feature sets of an
end

point need
 to have a w

ay to access these features.

T
he X

/
O

pen X
T

I interface ad
d

resses this requirem
ent w

ith a process called
 o
p
t
i
o
n
 
m
a
n
a
g
e
m
e
n
t. O

pen
T

ransport supports the sam
e m

echanism
 through the O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function that allow

s the client
of an end

point to negotiate options, check for existence of certain options, retrieve the d
efault options,

and
 retrieve the current options.

T
he form

at of options is specified
, but the value is not. X

T
I has d

efined
 the value of options for m

any
protocols in the ISO

 and
 T

C
P/

IP protocol fam
ilies. A

pple and
 A

T
&

T
 have d

efined
 options for som

e
protocols in the A

ppleT
alk fam

ily. T
he form

ats of these options can be found
 in the ind

ivid
ual d

ocum
ents

for the protocol fam
ilies.

Free-form
 options and

 options specific to the particular kind
 of end

point seem
 to d

efy one of the goals of
O

pen T
ransport: that a client can interchangeably use end

points that provid
e a sim

ilar type of service.
T

here are tw
o features of O

pen T
ransport that red

uce the size of this problem
: d

efault options and
configuration. A

ll end
points have d

efault options that are “good
 enough” for m

ost uses, so a client need
not specify options w

hen m
aking end

point function calls that take an option param
eter.

T
here w

ill be situations w
here use of the O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t call is unavoid

able, but in m
any cases

correct d
esign of end

point layers can hid
e these calls from

 the application that is the ultim
ate user of

low
er end

point.

T
here are tw

o general categories of options: those that are association-related
 and

 those that are not.
A

ssociation-related
 options are intim

ately related
 to the particular transport connection or d

atagram
transm

ission. If a calling client specifies such an option, som
e ancillary inform

ation is passed
 along to the

d
estination end

point in m
ost cases. T

he interpretation and
 further processing of this inform

ation are
protocol-d

epend
ent. For exam

ple, in an ISO
 connection-oriented

 com
m

unication, the calling client m
ay

specify quality-of-service param
eters on connection establishm

ent. T
hese are processed

 and
 possibly

low
ered

 by the called
 end

point, then passed
 along to the called

 (rem
ote) client, w

ho m
ay d

egrad
e them

again, and
 finally returned

 to the calling client.

O
ptions that are not association-related

 d
o not contain inform

ation d
estined

 for the rem
ote transport

user. Som
e have purely local relevance: an option that enables d

ebugging for exam
ple. O

thers influence
the transm

ission. For exam
ple, the option for an IP end

point that sets the tim
e-to-live field

. L
ocal options

are negotiated
 solely betw

een the client and
 end

point.
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T
he d

istinction betw
een these tw

o categories of options is visible in the O
pen T

ransport interfaces
through the follow

ing relationship: O
n output, the functions L

i
s
t
e
n, R

c
v
U
D
a
t
a, and

 R
c
v
U
R
e
q
u
e
s
t

return association-related
 options only. T

he functions R
c
v
C
o
n
n
e
c
t and

 R
c
v
U
D
E
r
r m

ay return options of
both categories. O

n input, options of both categories m
ay be specified

 to the A
c
c
e
p
t, S

n
d
U
D
a
t
a, and

S
n
d
U
R
e
q
u
e
s
t functions. T

he functions C
o
n
n
e
c
t and

 O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t can process and

 return both
categories of options.

P
ortab

ility

A
n applications program

m
er w

ho w
rites O

pen T
ransport program

s faces tw
o portability aspects:

•
Portability across d

ifferent protocol fam
ilies

•
Portability across d

ifferent system
 platform

s

O
ptions are intrinsically coupled

 w
ith a particular protocol or protocol fam

ily. M
aking explicit use of

them
 d

egrad
es portability across protocol fam

ilies.

D
ifferent system

 platform
s m

ay offer d
ifferent option support for the sam

e protocols d
ue to d

ifferent
im

plem
entations. T

he lists of com
m

on options d
escribed

 in the O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function and

 the
protocol-specific options d

escribed
 elsew

here are m
axim

al sets but d
o not necessarily reflect com

m
on

im
plem

entation practice. D
ifferent system

 platform
s w

ill im
plem

ent subsets that suit their need
s. M

aking
careless use of options end

angers portability across d
ifferent system

 platform
s.

E
very im

plem
entation of a protocol end

point can be used
 w

ith the d
efault values of options. T

h
is m

ean
s

ap
p

lication
s can

 b
e w

ritten
 th

at d
o n

ot care ab
ou

t op
tion

s at all.

A
n application program

 that processes options retrieved
 from

 an O
pen T

ransport function should
 d

iscard
options it d

oes not recognize in ord
er to lessen its d

epend
ence on d

ifferent system
 platform

s and
 future

expansion of protocol options and
 vice versa.

O
p

tion
 Form

at

O
ptions are passed

 to or from
 an end

point via an o
p
t param

eter of type struct T
N
e
t
b
u
f. E

ach option in
the buffer pointed

 to by o
p
t
.
b
u
f
 is of the form

 s
t
r
u
c
t
 
T
O
p
t
i
o
n, possibly follow

ed
 by an option

value.

Several options can be concatenated
, but each option m

ust start on a long-w
ord

 bound
ary:

len
level

nam
e

status
value...

alignm
ent characters

first option
second option

opt.buf

....

T
he l

e
v
e
l field

 of an option id
entifies the X

T
I level (see G

e
t
X
T
I
L
e
v
e
l) of the end

point, the n
a
m
e field

id
entifies the option, and

 the l
e
n field

 contains the total length of the option (includ
ing the four long-

w
ord

s and
 the value field

s.). T
he s

t
a
t
u
s field

 is used
 to ind

icate the success or failure of an option
negotiation (See the O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function for a d

escription). A
ll four of these field

s are unsigned
longs.
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O
p

tion
 N

egotiation

T
he d

iscussion below
 d

escribes the general rules governing the passing and
 retrieving of options and

 the
error cond

itions that can occur. U
nless explicitly restricted

, these rules apply to all functions that allow
the exchange of options.

M
u

ltip
le O

p
tion

s an
d

 O
p

tion
s L

evels

W
hen m

ultiple options are specified
 in an option buffer on input, d

ifferent rules apply to the levels that
m

ay be specified
, d

epend
ing upon the function call. M

ultiple options specified
 on input to the

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function m

ust ad
d

ress the sam
e option level. O

ptions specified
 on input to

C
o
n
n
e
c
t
,
 
A
c
c
e
p
t
,
 
S
n
d
U
D
a
t
a
,
 and

 
S
n
d
U
R
e
q
u
e
s
t can ad

d
ress d

ifferent levels.

Illegal O
p

tion
s

O
nly legal options m

ay be negotiated
; illegal options cause failure. A

n option is illegal if the follow
ing

applies:•
T

he length specified
 in the T

O
ption.l

e
n exceed

s the rem
aining size of the option buffer

(counted
 from

 the beginning of the option).

•
T

he option value is illegal. T
he legal values are d

efined
 for each option. (See the

d
ocum

entation specific to the particular end
point.)

If an illegal option is passed
 to an end

point, the follow
ing w

ill happen:

•
A

 call to O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ill fail w
ith k

O
T
B
a
d
O
p
t
i
o
n
E
r
r.

•
A
c
c
e
p
t or C

o
n
n
e
c
t w

ill fail w
ith either k

O
T
B
a
d
O
p
t
i
o
n
E
r
r, or the connection

establishm
ent aborts, d

epend
ing upon the im

plem
entation and

 the tim
e the illegal option is

d
etected

. If the connection aborts, a T
_D

ISC
O

N
N

E
C

T
 event occurs, and

 a synchronous call
to C

o
n
n
e
c
t fails w

ith k
O
T
L
o
o
k
E
r
r. It d

epend
s upon tim

ing and
 im

plem
entation

cond
itions w

hether an A
c
c
e
p
t can still succeed

 or w
hether it fails w

ith k
O
T
L
o
o
k
E
r
r.

•
A

 call to S
n
d
U
D
a
t
a either fails w

ith k
O
T
B
a
d
O
p
t
i
o
n
E
r
r or it successfully returns, but a

T
_U

D
E

R
R

 event occurs to ind
icate that the d

atagram
 w

as sent.

If the client passes m
ultiple options in one call and

 one of them
 is illegal, the call fails as d

escribed
 above.

H
ow

ever, it is possible that som
e or all of the subm

itted
 legal options w

ere successfully negotiated
. T

he
client can check the current status by calling the O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function w

ith the T
_C

U
R

R
E

N
T

action flag set.

Specifying an option level unknow
n to an end

point d
oes not cause failure in calls to C

o
n
n
e
c
t, A

c
c
e
p
t,

S
n
d
U
D
a
t
a, or S

n
d
U
R
e
q
u
e
s
t; the option is ignored

. T
he function O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ill fail w
ith

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r if passed

 an unknow
n option level.

Specifying an option nam
e that is unknow

n to or not supported
 by the end

point selected
 by the option

level d
oes not cause failure. T

he option is d
iscard

ed
 in calls to C

o
n
n
e
c
t, A

c
c
e
p
t, S

n
d
U
D
a
t
a, or

S
n
d
U
R
e
q
u
e
s
t. T

he function O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t returns T

_N
O

T
SU

PPO
R

T
 in the l

e
v
e
l field

 of the
option.

In
itiatin

g an
 O

p
tion

 N
egotiation

A
 client initiates an option negotiation w

hen calling C
o
n
n
e
c
t, S

n
d
U
D
a
t
a, S

n
d
U
R
e
q
u
e
s
t, or

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the action flag T
_N

E
G

O
T

IA
T

E
 set.
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T
he negotiation rules for these functions d

epend
 on w

hether an option request is an absolute requirem
ent

or not. T
his is explicitly d

efined
 for each option (see d

ocum
entation for each specific end

point kind
). For

exam
ple, in the case of an ISO

 end
point, the option that requests use of exped

ited
 d

ata is not an absolute
requirem

ent, but the option that requests protection could
 be an absolute requirem

ent.

If the proposed
 option is an absolute requirem

ent, three outcom
es are possible:

•
T

he negotiated
 option value is the sam

e as the proposed
 one. W

hen the result of the
negotiation is retrieved

, the s
t
a
t
u
s field

 in the T
O

ption structure is set to T
_SU

C
C

E
SS.

•
T

he negotiation is rejected
 if the option is supported

, but the proposed
 value cannot be

negotiated
. T

his lead
s the follow

ing:

– O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t successfully returns, but the returned

 option has its s
t
a
t
u
s field

set to T
_FA

IL
U

R
E

.

– A
ny attem

pt to establish a connection aborts; a T
_D

ISC
O

N
N

E
C

T
 event occurs, and

 a
synchronous call to C

o
n
n
e
c
t fails w

ith k
O
T
L
o
o
k
E
r
r.

– S
n
d
U
D
a
t
a fails w

ith k
O
T
L
o
o
k
E
r
r or successfully returns, but a T

_U
D

E
R

R
 event occurs

to ind
icate that the d

atagram
 w

as not sent.

If m
ultiple options are subm

itted
 in one call, and

 one of them
 is rejected

, the end
point

behaves as d
escribed

 above. A
lthough the connection establishm

ent, the d
atagram

transm
ission, or the transaction request fails, options successfully negotiated

 before som
e

option w
as rejected

 retain their negotiated
 values. T

here is no und
o m

echanism
.

T
he function O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t attem

pts to negotiate each option. T
he s

t
a
t
u
s field

s of
the returned

 options ind
icate success (T

_SU
C

C
E

SS) or failure (T
_FA

IL
U

R
E

).

•
If the end

point d
oes not support the option at all, O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t reports

T
_N

O
T

SU
PPO

R
T

 in the s
t
a
t
u
s field

. T
he C

o
n
n
e
c
t, S

n
d
U
D
a
t
a, and

 S
n
d
U
R
e
q
u
e
s
t

functions ignore the option.

If the proposed
 option value is not an absolute requirem

ent, tw
o outcom

es are possible:

•
T

he negotiated
 value is of equal or lesser quality than the proposed

 one (that is, a d
elay

m
ay becom

e longer).

W
hen the result of the negotiation is retrieved

, the s
t
a
t
u
s field

 in T
O

ption is set to
T

_SU
C

C
E

SS if the negotiated
 value equals the proposed

 one, or T
_PA

R
T

SU
C

C
E

SS
otherw

ise.

•
If the end

point d
oes not support the option at all, O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t reports

T
_N

O
T

SU
PPO

R
T

 in the s
t
a
t
u
s field

. T
he functions C

o
n
n
e
c
t, S

n
d
U
D
a
t
a, and

S
n
d
U
R
e
q
u
e
s
t ignore the option.

U
nsupported

 options d
o not cause functions to fail or a connection to abort, since d

ifferent
im

plem
entations possibly im

plem
ent d

ifferent subsets of options. Future enhancem
ents m

ight ad
d

ad
d

itional options that are unknow
n to earlier im

plem
entations of an end

point. T
he d

ecision w
hether or

not the m
issing support of an option is acceptable is left to the client.

T
he end

point d
oes not check for m

ultiple occurrences of the sam
e option, possibly w

ith d
ifferent values.

It sim
ply processes the options one after another. H

ow
ever, the client should

 not m
ake any assum

ption
about the ord

er of processing in case this changes in the future.
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N
ot all options are ind

epend
ent of one another. A

 requested
 option value m

ight conflict w
ith the value of

another option that w
as specified

 in the sam
e call or is currently effective. T

hese conflicts m
ay not be

d
etected

 at once, but later they m
ight lead

 to unpred
ictable results. If d

etected
 at negotiation tim

e, these
conflicts are resolved

 w
ithin the rules stated

 above. T
he outcom

es m
ay be quite d

ifferent and
 d

epend
upon w

hether absolute or non absolute requests are involved
 in the conflict.

C
onflicts are usually d

etected
 at the tim

e a connection is established
 or a d

atagram
 is sent. If the options

are negotiated
 w

ith O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t, conflicts are usually not d

etected
 at this tim

e, since
ind

epend
ent processing of the requested

 options m
ust allow

 for tem
poral inconsistencies.

W
hen called

, the functions C
o
n
n
e
c
t
,
 
S
n
d
U
D
a
t
a
,
 and

 
S
n
d
U
R
e
q
u
e
s
t initiate a negotiation of all

association-related
 options accord

ing to the rules of this section. O
ptions not explicitly specified

 in the
function calls are taken from

 a (logical) internal option buffer containing d
efault values, configured

values, or values of a previous negotiation.

R
esp

on
d

in
g to a N

egotiation
 P

rop
osal

In connection-oriented
 com

m
unication, som

e protocols give the peer transport client the opportunity to
negotiate characteristics of the connection to be established

. T
hese characteristics are association-related

options. W
ith the connect ind

ication, the called
 client receives (via a L

i
s
t
e
n function) a proposal about

the option values that should
 be effective for this connection. T

he called
 user can accept this proposal or

w
eaken it by choosing values of low

er quality. T
he called

 client can, of course, refuse the connection
establishm

ent altogether.

For connection-oriented
 end

points, the called
 user respond

s to a negotiation proposal via A
c
c
e
p
t. If the

called
 end

point client tries to negotiate an option of higher quality than proposed
, the outcom

e d
epend

s
on the protocol to w

hich that option applies. Som
e protocols m

ay reject the option, som
e protocols take

other appropriate action d
escribed

 in protocol-specific d
ocum

entation. If an option is rejected
, the

follow
ing error occurs:

T
he connection fails; a T

_D
ISC

O
N

N
E

C
T

 event occurs. It d
epend

s on tim
ing and

im
plem

entation cond
itions w

hether the A
c
c
e
p
t call still succeed

s or fails w
ith a

k
O
T
L
o
o
k
E
r
r result.

If m
ultiple options are subm

itted
 w

ith A
c
c
e
p
t and

 one of them
 is rejected

, the connection fails as
d

escribed
 above. O

ptions that could
 be successfully negotiated

 before the erroneous option w
as d

etected
retain their negotiated

 value. T
here is no und

o m
echanism

.

T
he response options can either be specified

 w
ith the A

c
c
e
p
t call, or can be preset by the respond

ing
end

point (not the listening end
point!) in an O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t call (w

ith the T
_N

E
G

O
T

IA
T

E
 action

flag) prior to A
c
c
e
p
t. N

ote that the response to a negotiation proposal is activated
 w

hen A
c
c
e
p
t is

called
. A

n O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t call w

ith erroneous option values as d
escribed

 above w
ill succeed

; the
connection aborts at the tim

e the A
c
c
e
p
t is called

.

T
he connection also fails if the selected

 option values lead
 to contrad

ictions.

T
he function A

c
c
e
p
t d

oes not check for m
ultiple specifications of the sam

e option. U
nsupported

 options
are ignored

.

R
etrievin

g In
form

ation
 A

b
ou

t O
p

tion
s

T
his section d

escribes how
 a client can retrieve inform

ation about options. T
o be explicit, a client m

ust be
able to

•
know

 the result of a negotiation (i.e. at the end
 of a connection establishm

ent)
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•
know

 the proposed
 option values und

er negotiation (d
uring connection establishm

ent)

•
retrieve option values sent by the rem

ote client for notification only

•
check option values currently effective for the transport end

point

So that the client can perform
 these operations, the C

o
n
n
e
c
t
,
 
L
i
s
t
e
n
,
 
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t
,

R
c
v
C
o
n
n
e
c
t
,
 
R
c
v
U
D
a
t
a
,
 
R
c
v
U
D
E
r
r, and

 R
c
v
U
R
e
q
u
e
s
t functions take an output param

eter o
p
t of

type struct T
N
e
t
b
u
f. T

he client m
ust specify a buffer ad

d
ress w

here the options w
ill be w

ritten to in
o
p
t
.
b
u
f, and

 o
p
t
.
m
a
x
l
e
n m

ust contain the buffer’s size. T
he client m

ay set o
p
t
.
m
a
x
l
e
n to zero to

ind
icate that no options are to be retrieved

.

W
hich options are returned

 d
epend

s upon the function call:

C
o
n
n
e
c
t (synchronous) and

 R
c
v
C
o
n
n
e
c
t

T
he function returns the values of all association-related

 options that w
ere received

 w
ith

the connection response and
 the negotiated

 values of those non-association-related
 options

that had
 been specified

 on input. H
ow

ever, options specified
 on input to the C

o
n
n
e
c
t call

that are not supported
, or refer to an unknow

n option level are d
iscard

ed
 and

 not returned
on output.

T
he s

t
a
t
u
s field

 of each option returned
 w

ith C
o
n
n
e
c
t or R

c
v
C
o
n
n
e
c
t ind

icates if the
proposed

 value (T
_SU

C
C

E
SS) or a d

egrad
ed

 value (T
_PA

R
T

SU
C

C
E

SS) has been
negotiated

. T
he s

t
a
t
u
s field

 of received
 ancillary inform

ation that is not subject to
negotiation is alw

ays set to T
_SU

C
C

E
SS.

L
i
s
t
e
nT
he received

 association-related
 options are related

 to the incom
ing connection (id

entified
by the sequence num

ber), not to the listening end
point. (H

ow
ever, the option values

currently effective for the listening end
point can affect the values retrieved

 by L
i
s
t
e
n,

since the end
point m

ight be involved
 in the negotiation process, too). T

hus, if the sam
e

options are specified
 in a call to O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the action flag set to
T

_C
U

R
R

E
N

T
, O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ill usually not return the sam
e values.

T
he num

ber of received
 options m

ay be variable for subsequent connection ind
ications,

since m
any association-related

 options are transm
itted

 only on explicit d
em

and
 by the

calling client. It is even possible that no options at all are returned
.

R
c
v
U
D
a
t
a

T
he received

 association-related
 options are related

 to the incom
ing d

atagram
, not to the

end
point. T

hus, if the sam
e options are specified

 in a call to O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the
action field

 set to T
_C

U
R

R
E

N
T

, O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ill usually not return the sam
e

values.

T
he num

ber of options received
 m

ay vary from
 call to call.

T
he s

t
a
t
u
s field

 is irrelevant.

R
c
v
U
D
E
r
r

T
he returned

 options are related
 to the options input at the previous S

n
d
U
D
a
t
a call that

prod
uced

 the error. W
hich options are returned

 and
 w

hich values they have d
epend

 on the
specific error cond

ition.
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T
he s

t
a
t
u
s field

 is irrelevant.

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

T
his call can process and

 return both categories of options. It acts on options related
 to the

end
point, not on options related

 to a connect ind
ication or an incom

ing d
atagram

.

P
rivileged

 an
d

 R
ead

-O
n

ly O
p

tion
s

Privileged
 options or option values are those that m

ay be requested
 by privileged

 clients only. T
he

m
eaning of privileged

 is im
plem

entation-d
efined

.

R
ead

-only options serve for inform
ation purposes only. T

he client m
ay be allow

ed
 to read

 the option
value but not to change it. For exam

ple, to select the value of a protocol tim
er or the m

axim
um

 length of a
protocol d

ata unit m
ay be too subtle to leave to the client, though the know

led
ge about this value m

ay be
of som

e interest. A
n option m

ight be read
-only for all clients or solely for non-privileged

 clients. A
privileged

 option m
ight be inaccessible or read

-only for non-privileged
 users.

A
n option m

ight be negotiable in som
e X

T
I states and

 read
-only in other X

T
I states. For exam

ple, the ISO
quality-of-service options are negotiable in the T

_ID
L

E
 and

 T
_IN

C
O

N
 states, and

 read
-only in all other

states (except T
_U

N
IN

IT
).

If a client requests negotiation of a read
-only option, or a non-privileged

 client requests illegal access to a
privileged

 option, the follow
ing outcom

es are possible:

•
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t successfully returns, but the returned

 option has its s
t
a
t
u
s field

 set
to T

_N
O

T
SU

PPO
R

T
 if a privileged

 option w
as requested

 illegally, and
 T

_R
E

A
D

O
N

L
Y

 if
the m

od
ification of a read

-only option w
as requested

.

•
If negotiation of a read

-only option is requested
, A
c
c
e
p
t or C

o
n
n
e
c
t fail w

ith
k
O
T
A
c
c
e
s
s
E
r
r, or the connection establishm

ent aborts, and
 a T

_D
ISC

O
N

N
E

C
T

 event
occurs. If the connection aborts, a synchronous call to C

o
n
n
e
c
t w

ill fail w
ith k

O
T
L
o
o
k
E
r
r.

If a privileged
 option is illegally requested

, the option is quietly ignored
.(A

 non-privileged
client shall not be able to select an option w

hich is privileged
 or unsupported

.) It d
epend

s
on tim

ing and
 im

plem
entation cond

itions w
hether an A

c
c
e
p
t call still succeed

s or fails
w

ith k
O
T
L
o
o
k
E
r
r.

•
If negotiation of a read

-only option is requested
, S
n
d
U
D
a
t
a m

ay return k
O
T
L
o
o
k
E
r
r or

successfully return, but a T
_U

D
E

R
R

 event occurs to ind
icate that the d

atagram
 w

as not
sent. If a privileged

 option is illegally requested
, the option is quietly ignored

. (A
 non-

privileged
 client w

ill not be able to select an option that is privileged
 or unsupported

.)

If m
ultiple options are subm

itted
 to C

o
n
n
e
c
t
,
 
A
c
c
e
p
t
,
 
S
n
d
U
D
a
t
a, or S

n
d
U
R
e
q
u
e
s
t, and

 a read
-only

option is rejected
, the connection or the transm

ission fails as d
escribed

. O
ptions that could

 be successfully
negotiated

 before the erroneous option w
as d

iscovered
 retain their negotiated

 values. T
here is no und

o
m

echanism
.
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O
p

tion
 M

an
agem

en
t of a T

ran
sp

ort E
n

d
p

oin
t

T
his section d

escribes how
 option m

anagem
ent w

orks d
uring the lifetim

e of a transport end
point.

E
ach transport end

point is (logically) associated
 w

ith an internal option buffer. W
hen a transport

end
point is created

, this buffer is filled
 w

ith a system
 d

efault value for each supported
 option. D

epend
ing

upon the option, the d
efault m

ay be “O
ption E

nabled
” or “O

ption D
isabled

” or d
enote a tim

e span, etc.
T

hese d
efault settings are appropriate for m

ost uses. W
henever an option value is m

od
ified

 in the course
of an option negotiation, the m

od
ified

 value is w
ritten to this buffer and

 overw
rites the previous one. A

t
any tim

e, the buffer contains all option values that are currently effective for this end
point.

T
he current value of an option can be retrieved

 at any tim
e by calling O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the
T

_C
U

R
R

E
N

T
 action flag set. C

alling O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the T
_D

E
FA

U
L

T
 action flag set yield

s the
system

 d
efault for the specified

 option.

A
 transport client can negotiate new

 option values by calling O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the
T

_N
E

G
O

T
IA

T
E

 action flag set. T
he negotiation follow

s the rules in a previous section, “O
ption

N
egotiation”.

Som
e options m

ay be m
od

ified
 only in specific X

T
I states and

 are read
-only in other X

T
I states. M

any
association-related

 options, for exam
ple, m

ay not be changed
 in the state T

_D
A

T
A

X
FE

R
, and

 an attem
pt

to d
o so w

ill fail. T
he legal states for each option are specified

 in the d
ocum

entation for the option.

A
ssociation-related

 options take effect at the tim
e a connection is established

 or a d
atagram

 is
transm

itted
. T

his is the case if they contain inform
ation that is transm

itted
 across the netw

ork or they
d

eterm
ine specific transm

ission characteristics. If such an option is m
od

ified
 by a call to

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t, the end

point checks w
hether the option is supported

 and
 negotiates a value

accord
ing to its current know

led
ge. T

his value is w
ritten to the internal option buffer. T

he final
negotiation takes place if the connection is established

 or the d
atagram

 is transm
itted

. T
his can result in a

d
egrad

ation of the option value or even in a negotiation failure. T
he negotiated

 values are w
ritten to the

internal option buffer.

Som
e options m

ay be changed
 in the state T

_D
A

T
A

X
FE

R
, for exam

ple those specifying buffer sizes. Such
changes m

ight affect the transm
ission characteristics and

 lead
 to unexpected

 sid
e effects, such as d

ata loss
if a buffer size w

as shortened
.

T
he end

point client can explicitly specify both categories of options on input w
hen calling C

o
n
n
e
c
t
,

A
c
c
e
p
t
,
 
S
n
d
U
D
a
t
a
,
 
o
r
 
S
n
d
U
R
e
q
u
e
s
t. T

he options are first locally negotiated
 option-by-option, and

the resulting values w
ritten to the internal option buffer. T

he m
od

ified
 option buffer is then used

 if a
further negotiation step across a connection is required

. T
he new

ly negotiated
 values are then w

ritten to
the internal option buffer.

A
t any stage, a negotiation failure can lead

 to an abort of the transm
ission. If a transm

ission aborts, the
option buffer w

ill preserve the content it had
 at the tim

e the failure occurred
. O

ptions that could
 be

negotiated
 just before the error occurred

 are retained
 in the option buffer w

hether or not the function call
fails or succeed

s.

It is up to the end
point user to d

ecid
e w

hich options to specify on input w
hen calling C

o
n
n
e
c
t
,

A
c
c
e
p
t
,
 
S
n
d
U
D
a
t
a
,
 
o
r
 
S
n
d
U
R
e
q
u
e
s
t. T

he client need
 not pass options at all by setting the l

e
n field

of the functions input o
p
t param

eter to zero. T
he current content of the internal option buffer is then

used
 for negotiation.

T
he negotiation proced

ure for options at the tim
e a C

o
n
n
e
c
t
,
 
A
c
c
e
p
t
,
 
S
n
d
U
D
a
t
a
,
 
o
r

S
n
d
U
R
e
q
u
e
s
t function is m

ad
e is the sam

e as d
escribed

 in earlier sections w
hether the options are

explicitly specified
 or are im

plicitly taken from
 the internal option buffer.
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T
he transport client m

ust not m
ake assum

ptions about the ord
er in w

hich options are processed
 d

uring
negotiation.

A
 value in the option buffer is m

od
ified

 only as a result of successful negotiation of this option. It is not
changed

 by a connection release. T
here is no history m

echanism
 that w

ould
 restore the buffer state

existing prior to the connection establishm
ent or the d

atagram
 transm

ission. T
he transport client m

ust be
aw

are that a connection establishm
ent or d

atagram
 transm

ission m
ay change the internal option buffer,

even if each option w
as originally initialized

 to its d
efault value.

T
h

e O
p

tion
 valu

e T
_
U
N
S
P
E
C

Som
e options m

ay not have a fully specified
 value all the tim

e. W
hen an option d

oes not have a value, it
gets the value T

_U
N

SPE
C

 in the s
t
a
t
u
s field

.

A
n end

point m
ay also return the value T

_U
N

SPE
C

 if it cannot currently access the option value. T
his

m
ay happen, for exam

ple, in the state T
_U

N
B

N
D

 in system
s w

here the protocol stack resid
es on a

separate host. A
n end

point w
ill never return T

_U
N

SPE
C

 if the option is not supported
 at all.

If T
_U

N
SPE

C
 is a legal value for a specific option, it m

ay be used
 by the client on input, too. It is used

 to
ind

icate that it is left up to the end
point to choose an appropriate value. T

his is especially useful in
com

plex options such as ISO
 throughput w

here the option value has an internal structure. T
he end

point
client m

ay leave som
e field

s unspecified
 by selecting this value. If the client proposes T

_U
N

SPE
C

, the
end

point is free to select an appropriate value. T
his m

ight be the d
efault value, som

e other explicit value,
or T

_U
N

SPE
C

.

T
he d

ocum
entation for each option w

ill specify w
hether or not T

_U
N

SPE
C

 is a legal value for negotiation
purposes.

T
h

e i
n
f
o A

rgu
m

en
t

T
he functions O

p
e
n
E
n
d
p
o
i
n
t
,
 
A
s
y
n
c
O
p
e
n
E
n
d
p
o
i
n
t, and

 G
e
t
E
n
d
p
o
i
n
t
I
n
f
o return values

representing characteristics of the transport end
point in their info param

eter. T
he value of

i
n
f
o
-
>
o
p
t
i
o
n
s is used

 in he A
l
l
o
c function to allocate storage for an option buffer to be used

 in a
end

point function call. T
he value is sufficient for all uses.

In general, i
n
f
o
-
>
o
p
t
i
o
n
s
 also includ

es the size of privileged
 options, even if these are not read

-only
for non-privileged

 users. A
lternatively, an im

plem
entation can choose to return d

ifferent values in
i
n
f
o
-
>
o
p
t
i
o
n
s
 for privileged

 and
 non-privileged

 users.

T
he values in i

n
f
o
-
>
e
t
s
d
u
,
 
i
n
f
o
-
>
t
s
d
u
,
 
i
n
f
o
-
>
c
o
n
n
e
c
t, and

 i
n
f
o
-
>
d
i
s
c
o
n possibly d

im
inish

as soon as the T
_D

A
T

A
X

FE
R

 state is entered
. C

alling O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t d

oes not influence these
values.

S
u

m
m

ary

•
T

he value of an option is d
efined

 by a head
er struct T

O
ption, follow

ed
 by an option value.

•
O

n input, several options can be specified
 in an input o

p
t param

eter. E
ach option m

ust
begin on a long-w

ord
 bound

ary.

•
A

n end
point is (logically) associated

 w
ith an internal option buffer, w

here the currently
effective value are stored

. E
ach successful negotiation of an option m

od
ifies this buffer,

regard
less of w

hether the call initiating the negotiations succeed
s or fails.
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•
W

hen calling C
o
n
n
e
c
t
,
 
A
c
c
e
p
t
,
 
S
n
d
U
D
a
t
a
,
 and

 
S
n
d
U
R
e
q
u
e
s
t, the client can

choose to use the current options by setting the l
e
n field

 of the input o
p
t param

eter to
zero.

•
If a connection is accepted

 w
ith the A

c
c
e
p
t function, the explicitly specified

 option values
together w

ith the currently effective options of the end
point accepting the connection

m
atter. B

ut, only in the case w
here the A

c
c
e
p
t function is instructed

 to accept the
connection on an end

point d
ifferent from

 the one that received
 the connection request.

•
T

he options returned
 by R

c
v
U
D
E
r
r are those negotiated

 w
ith the outgoing d

atagram
 that

prod
uced

 the error. If the error occurred
 d

uring the option negotiation, the returned
 option

m
ight represent som

e m
ixture of partly negotiated

 and
 not-yet-negotiated

 options.
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O
p

tion
M

an
agem

en
t

FU
N

C
T

IO
N

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

M
anage options for an end

point.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
O
p
t
M
g
m
t
*
 
r
e
q
,
 
T
O
p
t
M
g
m
t
*

r
e
t
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t
(
T
O
p
t
M
g
m
t
*
 
r
e
q
,
 
T
O
p
t
M
g
m
t
*
 
r
e
t
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
o
p
t
.
m
a
x
l
e
n

/
/

r
e
q
-
>
o
p
t
.
l
e
n

x
 
>
=
 
0

/
r
e
q
-
>
o
p
t
.
b
u
f

(
x
)

/
r
e
q
-
>
f
l
a
g
s

x
 
>
=
 
0

/
r
e
t
-
>
o
p
t
.
m
a
x
l
e
n

x
/

r
e
t
-
>
o
p
t
.
l
e
n

/
x

r
e
t
-
>
o
p
t
.
b
u
f

?
(
?
)

r
e
t
-
>
f
l
a
g
s

/
x
 
>
=
 
0

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t allow

s a client to retrieve, verify, or negotiate protocol options w
ith the

end
point. T

he r
e
q and

 r
e
t param

eters point to T
O
p
t
M
g
m
t structures containing these m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

O
T
F
l
a
g
s
 
f
l
a
g
s
;

T
he o

p
t field

 id
entifies the protocol options, and

 the f
l
a
g
s field

 is used
 to specify the action to

take w
ith the options.

T
he f

l
a
g
s field

 of the r
e
q param

eter is used
 to request a specific action of the end

point, and
 the

o
p
t field

 is used
 to pass the value of the options to the end

point.

E
ach option in the options buffer is of the form

 struct T
O

ption possibly follow
ed

 by an option
value. (See the earlier section “O

ption Form
ats”.)

T
he l

e
v
e
l field

 in each struct T
O

ption id
entifies the X

T
I level of the transport provid

er. T
he

n
a
m
e field

 id
entifies the option w

ithin the level, and
 l
e
n contains the total length of the option

(that is, the length of the T
O

ption structure plus the length of the option value). If
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t is called

 w
ith the action T

_N
E

G
O

T
IA

T
E

 set, the status field
 of the returned

options contains inform
ation about the success or failure of a negotiation.

E
ach option in the input or output option buffer m

ust start on a long-w
ord

 bound
ary. A

 m
acro

d
efined

 in the O
p
e
n
T
r
a
n
s
p
o
r
t
.
h head

er file, O
P
T
_
N
E
X
T
H
D
R
(
p
b
u
f
,
 
b
u
f
l
e
n
,
 
p
o
p
t
i
o
n
) can

be used
 by the client for this purpose. T

he param
eter p

b
u
f d

enotes a pointer to an option buffer,
o
p
t
.
b
u
f, and

 b
u
f
l
e
n is its length. T

he param
eter p

o
p
t
i
o
n points to the current option in the

option buffer. O
P
T
_
N
E
X
T
H
D
R returns a pointer to the position of the next option or returns a null

pointer if the option buffer is exhausted
. T

he m
acro is helpful for both read

ing and
 w

riting.

If the client specifies several options on input, all options m
ust ad

d
ress the sam

e l
e
v
e
l.
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If any option in the options buffer d
oes not ind

ication the sam
e l

e
v
e
l as the first option, or the

level specified
 is unsupported

, then the O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t request w

ill fail w
ith

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r. If the error is d

etected
, som

e options have possibly been successfully
negotiated

. T
he client can check the current status by calling O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t w

ith the
T

_C
U

R
R

E
N

T
 option flag set.

T
he f

l
a
g
s field

 of the T
O
p
t
M
g
m
t structure pointed

 to by the r
e
q param

eter m
ust specify one of

the follow
ing actions:

T
_N

E
G

O
T

IA
T

E
T

his action enables the client to negotiate the values of the
options w

ith the end
point. T

he end
point w

ill evaluate the
requested

 options, negotiate the values, and
 return the

resulting values in the T
O
p
t
M
g
m
t structure pointed

 to by the
r
e
t param

eter. T
he s

t
a
t
u
s field

 of each returned
 option is

set to ind
icate the result of the negotiation. T

he value is
T

_SU
C

C
E

SS if the proposed
 value w

as negotiated
,

T
_PA

R
T

SU
C

C
E

SS if a d
egrad

ed
 value w

as negotiated
,

T
_FA

IL
U

R
E

 if the negotiation failed
 (accord

ing to the
negotiation rules), T

_N
O

T
SU

PPO
R

T
 if the transport

provid
er d

oes not support this option or illegally requests
negotiation of a privileged

 option, and
 T

_R
E

A
D

O
N

L
Y

 if
m

od
ification of a read

-only option w
as requested

. If the
s
t
a
t
u
s is T

_SU
C

C
E

SS, T
_FA

IL
U

R
E

, T
_N

O
T

SU
PPO

R
T

, or
T

_R
E

A
D

O
N

L
Y

, the returned
 option value is the sam

e as the
one requested

 on input.

O
n return, the overall result of the negotiation is returned

 in
r
e
t
-
>
f
l
a
g
s
. T

his field
 contains the w

orst single result; the
rating from

 w
orst to best is: T

_N
O

T
SU

PPO
R

T
,

T
_R

E
A

D
O

N
L

Y
, T

_FA
IL

U
R

E
, T

_PA
R

T
SU

C
C

E
SS,

T
_SU

C
C

E
SS.

For each level, the option T
_A

L
L

O
PT

 (see below
) can be

requested
 on input. N

o value is given w
ith this option; only

the T
O

ption part is specified
. T

his input requests to
negotiate all supported

 options of this level to their d
efault

values. T
he result is returned

 option by option in
r
e
t
-
>
o
p
t
.
b
u
f
. (N

ote that d
epend

ing on the state of the
transport end

point, not all requests to negotiate the d
efault

value m
ay be successful.)

T
_C

H
E

C
K

T
his action enables the client to verify w

hether the options
specified

 in the r
e
q T

O
p
t
M
g
m
t structure are supported

 by
the end

point.

If an option is specified
 w

ith no option value (it consists only
of a T

O
ption structure), the option is returned

 w
ith its status

field
 set to T

_SU
C

C
E

SS if it is supported
, T

_N
O

T
SU

PPO
R

T
if it is not supported

 or need
s ad

d
itional client privileges,

and
 T

_R
E

A
D

O
N

L
Y

 if it is read
-only (in the current X

T
I

state). N
o option value is returned

.

If an option is specified
 w

ith an option value, the status field
of the returned

 option has the sam
e value as if the user had

tried
 to negotiate this value w

ith T
_N

E
G

O
T

IA
T

E
. If the

status is T
_SU

C
C

E
SS, T

_FA
IL

U
R

E
, T

_N
O

T
SU

PPO
R

T
, or

T
_R

E
A

D
O

N
L

Y
, the returned

 option value is the sam
e as the

one requested
 on input.
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T
he overall result of the option checks is returned

 in
r
e
t
-
>
f
l
a
g
s. T

his field
 contains the single w

orst result of
the option checks; the rating is the sam

e as for the
T

_N
E

G
O

T
IA

T
E

 action flag.

N
ote that no negotiation takes place. A

ll currently effective
options rem

ain unchanged
.

T
_D

E
FA

U
L

T
T

his action enables a client to retrieve the d
efault options

supported
 by the end

point. T
he client specifies the options of

interest in r
e
q
-
>
o
p
t
.
b
u
f. T

he option values are irrelevant
and

 w
ill be ignored

; it is sufficient to specify the T
O

ption
part of an option only. T

he d
efault values are then returned

in r
e
t
-
>
o
p
t
.
b
u
f.

T
he status field

 returned
 is T

_N
O

T
SU

PPO
R

T
 if the protocol

level d
oes not support this option, or the client illegally

requested
 a privileged

 option, T
_R

E
A

D
O

N
L

Y
 if the option is

read
-only, and

 T
_SU

C
C

E
SS in all other cases. T

he overall
result of the request is returned

 in ret-
>flags. T

his field
contains the single w

orst result; the rating is the sam
e as for

the T
_N

E
G

O
T

IA
T

E
 flag.

For each level, the option T
_A

L
L

O
PT

 can be requested
 on

input. A
ll supported

 options of this level w
ith their d

efault
values are returned

. In this case, r
e
t
-
>
o
p
t
.
m
a
x
l
e
n, m

ust
be given at least the value in i

n
f
o
-
>
o
p
t
i
o
n
s
. (See

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o) before the call.

T
_C

U
R

R
E

N
T

T
his action enables a client to retrieve the currently active

options. T
he client specifies the options of interest in

r
e
q
-
>
o
p
t
.
b
u
f. T

he option values are irrelevant and
 w

ill be
ignored

; it is sufficient to specify the T
O

ption part of an
option only. T

he current values are then returned
 in

r
e
t
-
>
o
p
t
.
b
u
f.

T
he status field

 returned
 is T

_N
O

T
SU

PPO
R

T
 if the protocol

level d
oes not support this option, or the client illegally

requested
 a privileged

 option, T
_R

E
A

D
O

N
L

Y
 if the option is

read
-only, and

 T
_SU

C
C

E
SS in all other cases. T

he overall
result of the request is returned

 in ret-
>flags. T

his field
contains the single w

orst result; the rating is the sam
e as for

the T
_N

E
G

O
T

IA
T

E
 flag.

For each level, the option T
_A

L
L

O
PT

 can be requested
 on

input. A
ll supported

 options of this level w
ith their current

values are returned
. In this case, r

e
t
-
>
o
p
t
.
m
a
x
l
e
n, m

ust
be given at least the value in i

n
f
o
-
>
o
p
t
i
o
n
s
. (See

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o) before the call.

T
he option T

_A
L

L
O

PT
 can be used

 only w
ith the O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t  call, and

 even then, only
w

ith the actions T
_N

E
G

O
T

IA
T

E
, T

_D
E

FA
U

L
T

, and
 T

_C
U

R
R

E
N

T
. It can be used

 w
ith any

supported
 level and

 ad
d

resses all supported
 options of this level. T

he option has no value; it
consists of a T

O
ption only. Since in a O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t call, only options of one level m

ay be
ad

d
ressed

, this option should
 not be requested

 together w
ith other options. T

he function returns
as soon as this option is processed

.
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O
ther options are processed

 in the ord
er they appear in the input option buffer. If an option is

m
ultiply input, it d

epend
s on the im

plem
entation w

hether it is m
ultiply output or w

hether it is
returned

 only once.

E
nd

points m
ay not be able to provid

e an interface capable of supporting the T
_N

E
G

O
T

IA
T

E
and

/
or the T

_C
H

E
C

K
 actions. In this case the k

O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r error is returned

.

For an end
point in synchronous m

od
e, the end

point w
ill return results of the option m

anagem
ent

in the T
O
p
t
M
g
m
t structure pointed

 to by the r
e
q param

eter.

If the end
point is in asynchronous m

od
e, a notification routine has been installed

, and
 the

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t
 
f
u
n
c
t
i
o
n returns k

O
T
N
o
E
r
r
o
r, a T

_
O
P
T
I
O
N
M
G
M
T
C
O
M
P
L
E
T
E event w

ill
be issued

 w
hen the function com

pletes.  T
he result param

eter w
ill be k

O
T
N
o
E
r
r
o
r if the function

com
pleted

 successfully.  O
therw

ise, it w
ill contain a result cod

e d
escribing the reason that the

function failed
.  T

he c
o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion

contains the value of the 
r
e
t  param

eter that w
as passed

 to the original function call.

If a notification routine has not been installed
, it is not possible to d

eterm
ine w

hen this com
m

and
is com

pleted
.

W
hile an O

p
t
i
o
n
M
a
n
a
g
e
m
e
n
t call is outstand

ing, any other functions that are called
 for the

sam
e end

point w
ill return w

ith a k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r result cod

e.

N
ote: In asynchronous m

od
e, the T

_O
PT

IO
N

M
G

M
T

C
O

M
PL

E
T

E
 event m

ay be issued
 before the

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function returns to the client.

X
T

I-L
E

V
E

L
 O

P
T

IO
N

S

X
T

I-level options are not specific to a particular end
point. A

n X
T

I im
plem

entation supports none,
all, or any subset of the options d

efined
 below

. A
n im

plem
entation m

ay restrict the use of any of
these options by offering them

 only in the privileged
 or read

-only m
od

e.

T
he options below

 are not association-related
. T

hey m
ay be negotiated

 in all X
T

I states. T
he

protocol level for all of these options is X
T

I_G
E

N
E

R
IC

.

option nam
e

type of option
value

legal
option value

m
eaning

X
T

I_D
E

B
U

G
array of unsigned

 longs
see text

enable d
ebugging

X
T

I_L
IN

G
E

R
struct linger

see text
linger on close if d

ata
present

X
T

I_R
C

V
B

U
F

unsigned
 long

size in bytes
receive buffer size

X
T

I_R
C

V
L

O
W

A
T

unsigned
 long

size in bytes
rcv low

-w
ater m

ark
X

T
I_SN

D
B

U
F

unsigned
 long

size in bytes
send

 buffer size
X

T
I_SN

D
L

O
W

A
T

unsigned
 long

size in bytes
send

 low
-w

ater m
ark

A
 request for X

T
I_D

E
B

U
G

 is an absolute requirem
ent. A

 request to activate X
T

I_L
IN

G
E

R
 is an

absolute requirem
ent; the tim

eout value to this option is not. X
T

I_R
C

V
B

U
F, X

T
I_R

C
V

L
O

W
A

T
,

X
T

I_SN
D

B
U

F, X
T

I_SN
D

L
O

W
A

T
 are not absolute requirem

ents.

X
T

I_D
E

B
U

G
T

h
is 

op
tion

 
en

ables 
d

ebu
ggin

g. 
T

h
e 

valu
es 

of 
th

is 
op

tion
 

are
im

plem
entation d

efined
. D

ebu
gging is d

isabled
 if the option is specified

w
ith no value.

X
T

I_L
IN

G
E

R
T

his option is u
sed

 to linger the execu
tion of a C

l
o
s
e
P
r
o
v
i
d
e
r

 if d
ata

is still qu
eu

ed
 in the send

 bu
ffer. T

he op
tion valu

e sp
ecifies the linger

p
eriod

. If C
l
o
s
e
P
r
o
v
i
d
e
r

 is issu
ed

, and
 the send

 bu
ffer is not em

p
ty,

the end
point attem

pts to send
 the pend

ing d
ata w

ithin the linger period
before closing the end

point. D
ata still pend

ing after the linger period
 has

elapsed
 is d

iscard
ed

.
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C
l
o
s
e
P
r
o
v
i
d
e
r

 w
ill  im

m
ed

iately retu
rn and

 the end
p

oint hold
s the

connection open for at m
ost the linger period

.

T
he option value consists of a t_linger structure:

s
t
r
u
c
t
 
t
_
l
i
n
g
e
r

{
l
o
n
g
 
l
_
o
n
o
f
f
;

/
/
 
s
w
i
t
c
h
 
o
p
t
i
o
n
 
o
n
/
o
f
f

l
o
n
g
 
l
_
l
i
n
g
e
r
;

/
/
 
l
i
n
g
e
r
 
p
e
r
i
o
d
 
i
n
 
s
e
c
o
n
d
s

};

T
he legal values for the l_onoff field

 are:

T
_N

O
sw

itch the option off

T
_Y

E
S

activate option

T
he value of l

_
o
n
o
f
f is an absolute requirem

ent.

T
he l

_
l
i
n
g
e
r

 field
 d

eterm
ines the linger p

eriod
 in second

s. T
he client

can requ
est the d

efau
lt valu

e by setting the field
 to T

_U
N

SP
E

C
. T

he
d

efau
lt 

tim
eou

t 
valu

es 
d

ep
en

d
 

u
p

on
 

th
e 

en
d

p
oin

t 
(It 

is 
often

T
_IN

FIN
IT

E
.) L

egal valu
es for this field

 are T
_U

N
SP

E
C

, T
_IN

FIN
IT

E
,

and
 all non-negative num

bers.

T
he l

_
l
i
n
g
e
r

 field
 is not an absolu

te requ
irem

ent. A
n im

plem
entation

m
ay place upper and

 low
er lim

its to this value. R
equests that fall short of

the low
er lim

it are negotiated
 to the low

er lim
it.

N
ote that this option d

oes not linger the execution of S
n
d
D
i
s
c
o
n
n
e
c
t.

X
T

I_R
C

V
B

U
F

T
his op

tion is u
sed

 to ad
ju

st the internal bu
ffer size allocated

 for the
receive bu

ffer. T
h

e bu
ffer size m

ay be in
creased

 for h
igh

-volu
m

e
connections, or d

ecreased
 to lim

it the possible backlog of incom
ing d

ata.

T
his requ

est is not an absolu
te requ

irem
ent. A

n im
p

lem
entation m

ay
place u

pper and
 low

er lim
its to this valu

e. R
equ

ests that fall short of the
low

er lim
it are negotiated

 to the low
er lim

it.

L
egal values are all positive num

bers.

X
T

I_R
C

V
L

O
W

A
T

T
his op

tion is u
sed

 to set a low
-w

ater m
ark in the receive bu

ffer. T
he

op
tion

 valu
e gives th

e m
in

im
al n

u
m

ber of bytes th
at m

u
st h

ave
accum

ulated
 in the receive buffer before they becom

e visible to the client.
If and

 w
hen the am

ou
nt of accu

m
u

lated
 received

 d
ata exceed

s the low
-

w
ater m

ark, a T
_D

A
T

A
 event is issued

. T
he client m

ay then read
 the d

ata
w

ith R
c
v or R

c
v
U
D
a
t
a.

T
his requ

est is not an absolu
te requ

irem
ent. A

n im
p

lem
entation m

ay
place u

pper and
 low

er lim
its to this valu

e. R
equ

ests that fall short of the
low

er lim
it are negotiated

 to the low
er lim

it.

L
egal values are all positive num

bers.

X
T

I_SD
N

B
U

F
T

his option is used
 to ad

just the internal buffer size allocated
 for the send

buffer.

T
his requ

est is not an absolu
te requ

irem
ent. A

n im
p

lem
entation m

ay
place u

pper and
 low

er lim
its to this valu

e. R
equ

ests that fall short of the
low

er lim
it are negotiated

 to the low
er lim

it.

L
egal values are all positive num

bers.

X
T

I_SN
D

L
O

W
A

T
T

his op
tion is u

sed
 to set a low

-w
ater m

ark in the send
 bu

ffer. T
he

op
tion

 valu
e gives th

e m
in

im
al n

u
m

ber of bytes th
at m

u
st h

ave
accum

ulated
 in the send

 buffer before they are sent.
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T
his requ

est is not an absolu
te requ

irem
ent. A

n im
p

lem
entation m

ay
place u

pper and
 low

er lim
its to this valu

e. R
equ

ests that fall short of the
low

er lim
it are negotiated

 to the low
er lim

it.

L
egal values are all positive num

bers.

V
A

L
ID

 S
T

A
T

E
S

A
ll

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
A
c
c
e
s
s
E
r
r

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
O
p
t
i
o
n
s
,
O
T
C
r
e
a
t
e
O
p
t
i
o
n
S
t
r
i
n
g
,
A
c
c
e
p
t,A

l
l
o
c,C

o
n
n
e
c
t,G

e
t
E
n
d
p
o
i
n
t
I
n
f
o,

L
i
s
t
e
n, O

p
e
n
E
n
d
p
o
i
n
t, R

c
v
C
o
n
n
e
c
t
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U
sin

g C
on

n
ection

less D
atagram

s
T

he functions in this section apply only to connectionless d
atagram

 end
points. A

 connectionless
d

atagram
 end

point usually provid
es a d

atagram
 service. Protocols such as D

D
P, IP, PPP, 802.2 T

ype 1,
802.3, etc., are connectionless end

points.

T
he S

n
d
U
D
a
t
a function is used

 to send
 d

ata on a connectionless d
atagram

. E
ach S

n
d
U
D
a
t
a function call

requires the protocol ad
d

ress of the d
estination of the d

atagram
.

Som
e end

point im
plem

entations d
o not d

etect an error in the attem
pt to send

 a d
atagram

 until after the
S
n
d
U
D
a
t
a function has alread

y returned
 successfully. In this case, the end

point w
ill issue a T

_U
D

E
R

R
event and

 the client can d
eterm

ine the particular error by issuing the R
c
v
U
D
E
r
r function.

T
he R

c
v
U
D
a
t
a function is used

 to read
 incom

ing d
atagram

s. E
ach d

atagram
 read

 w
ill have a rem

ote
protocol ad

d
ress (the source) associated

 w
ith it.

B
oth the R

c
v
U
D
a
t
a and

 S
n
d
U
D
a
t
a functions are supported

 only w
hen the end

point is bound
 and

 in the
T

_ID
L

E
 state.
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S
n

d
U

D
ata

FU
N

C
T

IO
N

S
n
d
U
D
a
t
a

Send
 a d

ata unit.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
U
D
a
t
a
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
n
i
t
D
a
t
a
*
 
u
d
a
t
a
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
U
D
a
t
a
(
T
U
n
i
t
D
a
t
a
*
 
u
d
a
t
a
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
u
d
a
t
a
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

u
d
a
t
a
-
>
a
d
d
r
.
l
e
n

x
 
>
=
 
0

/
u
d
a
t
a
-
>
a
d
d
r
.
b
u
f

(
x
)

/
u
d
a
t
a
-
>
o
p
t
.
m
a
x
l
e
n

/
/

u
d
a
t
a
-
>
o
p
t
.
l
e
n

x
 
>
=
 
0

/
u
d
a
t
a
-
>
o
p
t
.
b
u
f

(
?
)

/
u
d
a
t
a
-
>
u
d
a
t
a
.
m
a
x
l
e
n

/
/

u
d
a
t
a
-
>
u
d
a
t
a
.
l
e
n

x
/

u
d
a
t
a
-
>
u
d
a
t
a
.
b
u
f

(
x
)

/

S
n
d
U
D
a
t
a is used

 on connectionless d
atagram

 end
points to send

 a d
ata unit. T

he u
d
a
t
a

param
eter points to a T

U
n
i
t
D
a
t
a structure containing the follow

ing field
s:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

T
he a

d
d
r field

 specifies the protocol ad
d

ress of the d
estination, o

p
t id

entifies any end
point-

specific options that the client w
ants to use for this request, and

 u
d
a
t
a specifies the client d

ata to
be sent. T

he client m
ay choose not to specify protocol options by setting the l

e
n field

 insid
e the

o
p
t T

N
e
t
b
u
f to zero.

T
he u

d
a
t
a m

em
ber of the u

d
a
t
a param

eter contains the d
ata to be sent. If the

u
d
a
t
a
-
>
u
d
a
t
a
.
l
e
n field

 is zero, and
 send

ing of zero d
ata bytes is not supported

 by the
end

point, the k
O
T
B
a
d
D
a
t
a
E
r
r error w

ill be generated
.

If the am
ount of d

ata in ud
ata exceed

s the current T
SD

U
 size, a k

O
T
B
a
d
D
a
t
a
E
r
r error w

ill be
generated

.

A
 client m

ay send
 non-contiguous d

ata by setting the u
d
a
t
a
-
>
u
d
a
t
a
.
b
u
f pointer to point to an

O
T
D
a
t
a structure, and

 setting the ud
ata->

ud
ata.len value to k

N
e
t
b
u
f
D
a
t
a
I
s
O
T
D
a
t
a

It is not possible for all end
points to d

etect the cond
itions that result in the k

O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

or k
O
T
B
a
d
O
p
t
i
o
n
E
r
r errors. T

he existence of these errors is signaled
 by a T

_
U
D
E
R
R event, and

the client can read
 them

 by m
aking the R

c
v
U
D
E
r
r function call.
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T
he client m

ay negotiate the X
T

I_SN
D

L
O

W
A

T
 option w

ith an end
point using the

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function. T

his option value gives the m
inim

al num
ber of bytes that m

ust
have accum

ulated
 in the end

point’s send
 buffer before they are sent. N

ot all end
points support

the X
T

I_R
C

V
L

O
W

A
T

 option.

If the end
point is in non-blocking or asynchronous m

od
e, the S

n
d
U
D
a
t
a function w

ill return a
kO

T
Flow

E
rr if flow

 control restrictions prevent the d
ata from

 being accepted
 by the transport

provid
er at the tim

e the function is issued
.  A

fter this error occurs, a T
_G

O
D

A
T

A
 event w

ill be
issued

 w
hen the flow

 control restrictions are lifted
. T

his error w
ill never be returned

 if the
end

point is in blocking m
od

e.

T
he behavior of Snd

U
D

ata is sum
m

arized
 in the table below

.

S
yn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r never returned

R
eturns w

hen flow
 control lifts

S
yn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
syn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
syn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
A
c
c
e
s
s
E
r
r

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
F
l
o
w
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OA
c
k
S
e
n
d
s, D

o
n
t
A
c
k
S
e
n
d
s, R

c
v
U
D
E
r
r
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R
cvU

D
E

rr

FU
N

C
T

IO
N

R
c
v
U
D
E
r
r

R
ead

 the error resu
lt from

 a p
reviou

s call to the S
n
d
U
D
a
t
a

function.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
U
D
E
r
r
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
D
E
r
r
*
 
u
d
e
r
r
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
U
D
E
r
r
(
T
U
D
E
r
r
*
 
u
d
e
r
r
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
u
d
e
r
r
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

u
d
e
r
r
-
>
a
d
d
r
.
l
e
n

/
x

u
d
e
r
r
-
>
a
d
d
r
.
b
u
f

?
(
?
)

u
d
e
r
r
-
>
o
p
t
.
m
a
x
l
e
n

x
/

u
d
e
r
r
-
>
o
p
t
.
l
e
n

/
x

u
d
e
r
r
-
>
o
p
t
.
b
u
f

?
(
?
)

u
d
e
r
r
-
>
e
r
r
o
r

/
x

R
c
v
U
D
E
r
r is used

 w
ith connectionless d

atagram
 end

points to receive an error result on a
previously sent d

ata unit, and
 should

 be issued
 only after the end

point has d
etected

 a unit d
ata

error and
 has issued

 the T
_U

D
E

R
R

 event.

T
he client passes a pointer to a T

U
D
E
r
r structure containing the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

S
I
n
t
3
2
 
e
r
r
o
r
;

B
efore calling R

c
v
U
D
E
r
r, you m

ust set the m
a
x
l
e
n field

s of a
d
d
r and

 o
p
t, to ind

icate the
m

axim
um

 size of each buffer. If the size of a result exceed
s that of one of these buffers, R

c
v
U
D
E
r
r

returns the result cod
e k

O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r. T

he error ind
ication, how

ever, is nonetheless
cleared

.

W
hen R

c
v
U
D
E
r
r returns, the u

d
a
t
a
-
>
a
d
d
r structure specifies the d

estination protocol ad
d

ress
of the erroneous d

ata unit, the u
d
a
t
a
-
>
o
p
t structure id

entifies protocol-specific options that
w

ere associated
 w

ith the d
ata unit, and

 u
d
a
t
a
-
>
e
r
r
o
r specifies a protocol-d

epend
ent result

cod
e.

If the client d
oes not care to id

entify the d
ata unit that prod

uced
 the error, the u

d
e
r
r param

eter
m

ay be set to N
U
L
L, and

 R
c
v
U
D
E
r
r w

ill clear the error ind
ication w

ithout reporting any
inform

ation to the client.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E
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R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
N
o
U
D
E
r
r
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OS
n
d
U
D
a
t
a
,
 
R
c
v
U
D
a
t
a
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R
cvU

D
ata

FU
N

C
T

IO
N

R
c
v
U
D
a
t
a

R
ead

 a d
ata unit.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
U
D
a
t
a
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
n
i
t
D
a
t
a
*
 
u
d
a
t
a
,
 
O
T
F
l
a
g
s
*

f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
U
D
a
t
a
(
T
U
n
i
t
D
a
t
a
*
 
u
d
a
t
a
,
 
O
T
F
l
a
g
s
*
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param
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B

efore
C

all
A
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C

all
r
e
f
 (C
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x

/
u
d
a
t
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>
a
d
d
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m
a
x
l
e
n

x
/

u
d
a
t
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-
>
a
d
d
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.
l
e
n

/
x

u
d
a
t
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-
>
a
d
d
r
.
b
u
f

?
(
?
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u
d
a
t
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>
o
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m
a
x
l
e
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x
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d
a
t
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>
o
p
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l
e
n

/
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u
d
a
t
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>
o
p
t
.
b
u
f

?
(
?
)

u
d
a
t
a
-
>
u
d
a
t
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m
a
x
l
e
n

x
/

u
d
a
t
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-
>
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d
a
t
a
.
l
e
n

/
x

u
d
a
t
a
-
>
u
d
a
t
a
.
b
u
f

?
(
?
)

f
l
a
g
s

/
x

R
c
v
U
D
a
t
a is used

 by a connectionless d
atagram

 client to receive a d
ata unit. T

he client passes a
pointer to a T

U
n
i
t
D
a
t
a structure param

eter, u
d
a
t
a, to hold

 inform
ation associated

 w
ith the

received
 d

ata unit, and
 f
l
a
g
s is set on return to ind

icate that the com
plete d

ata unit w
as not

received
. T

he T
U
n
i
t
D
a
t
a structure has the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

T
he m

a
x
l
e
n field

s of a
d
d
r
,
 
u
d
a
t
a
  and

 o
p
t m

ust be set before calling this function. T
he

m
a
x
l
e
n field

 of the a
d
d
r and

 o
p
t ind

icates the m
axim

um
 size of each buffer.

O
n return from

 this call, a
d
d
r contains the rem

ote protocol ad
d

ress of the d
ata unit, o

p
t contains

protocol-specific options that w
ere associated

 w
ith the d

ata unit, and
 u
d
a
t
a contains the user

d
ata that w

as received
.

If the end
point is in synchronous blocking m

od
e, the end

point w
ill w

ait for d
ata if none is

currently available. G
enerally, this m

ethod
 of operation is d

iscouraged
 as it m

ay lead
 to a ‘hang’

if no d
ata ever becom

es available. If the client is d
oing other operations in synchronous m

od
e, it

should
 call S

e
t
N
o
n
B
l
o
c
k
i
n
g before calling R

c
v
U
D
a
t
a, to prevent the R

c
v
U
D
a
t
a call from

w
aiting ind

efinitely.



C
onnectionless D

atagram
s

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 93
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

If the end
point is in asynchronous m

od
e or is not blocking, the function w

ill fail w
ith the

k
O
T
N
o
D
a
t
a
E
r
r result if no d

ata is available. If a notification routine has not been installed
 on the

end
point, a client m

ay poll for the arrival of a d
ata unit by calling L

o
o
k and

 checking for the
T

_D
A

T
A

 event flag. O
r, if the client has installed

 a notification routine on the end
point, a

T
_D

A
T

A
 event w

ill be passed
 to the notification routine (See I

n
s
t
a
l
l
N
o
t
i
f
i
e
r). A

d
d

itionally,
once a client gets the T

_D
A

T
A

 event, it should
 not expect to get another T

_D
A

T
A

 event until
m

aking the R
c
v
U
D
a
t
a call returns either a k

O
T
N
o
D
a
t
a
E
r
r
o
r
 or 

k
O
T
L
o
o
k
E
r
r
 error.

C
lients should

 be prepared
 for a T

_D
A

T
A

 event and
 then a k

O
T
N
o
D
a
t
a
E
r
r error w

hen a
R
c
v
U
D
a
t
a call is m

ad
e. T

his seem
s unusual, but m

ay occur as end
points reclaim

 unread
 d

ata in
low

 m
em

ory cond
itions (for unreliable end

points, only).

If the buffer d
efined

 in the u
d
a
t
a field

 of the T
U
n
i
t
D
a
t
a structure is not large enough to hold

the current d
ata unit, the buffer w

ill be filled
 and

 T
_M

O
R

E
 w

ill be set in f
l
a
g
s on return to

ind
icate that another R

c
v
U
D
a
t
a call should

 be m
ad

e to retrieve the rest of the d
ata unit.

Subsequent calls to R
c
v
U
D
a
t
a w

ill return zero for the length of the ad
d

ress and
 options until the

full d
ata unit has been received

.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OS
e
t
A
s
y
n
c
h
r
o
n
o
u
s, S

e
t
B
l
o
c
k
i
n
g, S

e
t
N
o
n
B
l
o
c
k
i
n
g, S

e
t
S
y
n
c
h
r
o
n
o
u
s, S

n
d
U
D
a
t
a
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U
sin

g C
on

n
ection

s
T

he section that follow
 d

escribe how
 a client uses the O

pen T
ransport calls to establish a connection

betw
een tw

o end
points. T

his section only applies to connection-oriented
 end

points. A
 client can either

actively initiate a connection, or it can passively w
ait for an end

point to receive an incom
ing connection

request. A
d

d
itionally, a client can w

ait for incom
ing connection requests on one end

point and
 accept the

connection on a d
ifferent end

point.

In
itiatin

g a con
n

ection
B

efore initiating a connection on an end
point, the client m

ust first bind
 the end

point w
ith the B

i
n
d

function. T
he client then uses the C

o
n
n
e
c
t function to initiate the connection. T

he param
eters to the

connect call includ
e the ad

d
ress of the rem

ote connection end
, any d

ata to send
 along w

ith the connection
request (if the particular protocol the end

point im
plem

ents allow
s it), and

 any connection options that the
client w

ants to specify.

S
yn

ch
ron

ou
s M

od
e

If the end
point is in synchronous m

od
e, the connect function w

ill not return until the connection has
either been established

, or the connection attem
pt has failed

. If the connection succeed
s, the function w

ill
return zero.

If the connection d
oes not succeed

, the function returns k
O
T
L
o
o
k
E
r
r. T

here w
ill be a T

_D
ISC

O
N

N
E

C
T

event pend
ing, and

 the event can be cleared
 by issuing the R

c
v
D
i
s
c
o
n
n
e
c
t function.

T
he sequence below

 show
s the ord

er of events for a successful connection opening.

L
ocal

R
em

ote

C
lient m

akes a C
o
n
n
e
c
t call.

R
em

ote end
 accepts the connection

request.

C
lient’s C

o
n
n
e
c
t call returns w

ith no
error.

If rem
ote end

 rejects the connection request, or the connection request fails in som
e other w

ay, this is the
sequence of events, for all synchronous end

points:

L
ocal

R
em

ote

C
lient m

akes a C
o
n
n
e
c
t call.

R
em

ote end
 rejects or ignores the

connection request.

C
lient’s C

o
n
n
e
c
t call returns w

ith
k
O
T
L
o
o
k
E
r
r

C
lient issues R

c
v
D
i
s
c
o
n
n
e
c
t call.
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A
syn

ch
ron

ou
s M

od
e

If the end
point is in asynchronous m

od
e, the connect function w

ill return a result cod
e of

k
O
T
N
o
D
a
t
a
E
r
r.

W
hen the connection is successfully established

 or the connection attem
pt fails, the O

pen T
ransport

L
ibrary w

ill call the client’s notification routine w
ith a T

_C
O

N
N

E
C

T
 event and

 pass the sam
e value that

the client passed
 in the C

o
n
n
e
c
t call’s r

c
v
C
a
l
l param

eter as the c
o
o
k
i
e param

eter .

If the connection attem
pt fails, then there is also a pend

ing T
_D

ISC
O

N
N

E
C

T
 event, and

 the client m
ust

call R
c
v
D
i
s
c
o
n
n
e
c
t to clear this event.

T
he sequence below

 show
s the ord

er of events for a successful connection opening.

L
ocal

R
em

ote

C
lient m

akes a C
o
n
n
e
c
t call. It returns

w
ith k

O
T
N
o
D
a
t
a
E
r
r.

R
em

ote end
 accepts the connection

request.

C
lient’s notification routine is called

w
ith a T

_C
O

N
N

E
C

T
 event. T

he result
cod

e passed
 into the notification routine

w
ill be k

O
T
N
o
E
r
r
o
r.

T
he client calls R

c
v
C
o
n
n
e
c
t. T

he
end

point w
ill change state to

T
_D

A
T

A
X

FE
R

.

If rem
ote end

 rejects the connection request, this is the sequence of events:

L
ocal

R
em

ote

C
lient m

akes a C
o
n
n
e
c
t call. It returns

w
ith k

O
T
N
o
E
r
r
o
r.

R
em

ote end
 rejects the connection

request, or the request fails.

C
lient’s notification routine  is called

w
ith a T

_D
ISC

O
N

N
E

C
T

 event

T
he client calls R

c
v
D
i
s
c
o
n
n
e
c
t.
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If som
e other error occurs, this w

ill be the sequence of events:

L
ocal

R
em

ote

C
lient m

akes a C
o
n
n
e
c
t call. It returns

w
ith k

O
T
N
o
E
r
r
o
r.

C
lient's notification routine is called

w
ith a T

_C
O

N
N

E
C

T
 event w

ith an error
in the result cod

e.

W
aitin

g for a C
on

n
ection

T
he client prepares an end

point for hand
ling incom

ing connection requests by specifying a non-zero,
positive value for the q

l
e
n field

 of the T
B
i
n
d structure passed

 into the B
i
n
d function. T

his causes the
end

point to start listening for incom
ing connection requests.

W
hen a connection request arrives, the O

pen T
ransport L

ibrary w
ill issue a T

_L
IST

E
N

 event to the
client’s notification routine  to ind

icate that an incom
ing connection request has arrived

. T
he client m

ust
issue the L

i
s
t
e
n function to retrieve the inform

ation associated
 w

ith the connection request. T
his

inform
ation includ

es the rem
ote ad

d
ress, any options associated

 w
ith the request, any d

ata associated
w

ith the request, and
 a sequence num

ber. T
he client m

ust store this sequence num
ber until the client has

accepted
 or rejected

 the request.

T
he client can either reject the incom

ing connection request by calling the S
n
d
D
i
s
c
o
n
n
e
c
t function, or

the client can accept the incom
ing connection by calling the A

c
c
e
p
t function. In both cases, the client

m
ust pass the sequence num

ber returned
 from

 the L
i
s
t
e
n function to ind

icate w
hich connection

ind
ication should

 be rejected
 or accepted

.

If the q
l
e
n field

 in the T
B
i
n
d structure the client passed

 in the B
i
n
d function as the r

e
q
A
d
d param

eter is
greater than one, and

 the q
l
e
n field

 in the T
B
i
n
d structure passed

 as the r
e
t
A
d
d
r param

eter and
 filled

in by the B
i
n
d function is greater than one, then the end

point m
ay hand

le sim
ultaneous incom

ing
connection requests. T

he sequence num
ber returned

 by L
i
s
t
e
n is used

 to d
istinguish betw

een them
.

T
he sequence of events for accepting an incom

ing connection in synchronous m
od

e is show
n below

.

L
ocal

R
em

ote

C
lient m

akes a B
i
n
d call w

ith a q
l
e
n

greater than zero.

R
em

ote end
 uses C

o
n
n
e
c
t to send

 a
connection request.

T
he client’s notifier is called

 w
ith a

T
_L

IST
E

N
 event.

C
lient m

akes a L
i
s
t
e
n call.

C
lient m

akes an A
c
c
e
p
t call to accept

the request, or S
n
d
D
i
s
c
o
n
n
e
c
t to

reject it.
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R
em

ote end
’s C

o
n
n
e
c
t function returns

to the caller. If the connection w
as

rejected
, then the rem

ote end
 w

ill also
issue a R

c
v
D
i
s
c
o
n
n
e
c
t to clear the

T
_D

ISC
O

N
N

E
C

T
 event.

T
he sequence of events for accepting an incom

ing connection in asynchronous m
od

e is show
n below

.

L
ocal

R
em

ote

C
lient m

akes a B
i
n
d call w

ith a q
l
e
n

greater than zero. T
he local end

 is now
read

y to receive incom
ing connection

requests.

R
em

ote end
 uses C

o
n
n
e
c
t to send

 a
connection request.

T
he client’s notifier is called

 w
ith a

T
_L

IST
E

N
 event.

C
lient m

akes a L
i
s
t
e
n call. (L

istens are
never asynchronous.)

C
lient m

akes an A
c
c
e
p
t call to accept

the request, or S
n
d
D
i
s
c
o
n
n
e
c
t to

reject it.

R
em

ote end
’s notification routine  is

called
 w

ith T
_C

O
N

N
E

C
T

 to ind
icate the

C
o
n
n
e
c
t call has com

pleted
. If the

connection w
as rejected

, then the rem
ote

end
 w

ill also issue a R
c
v
D
i
s
c
o
n
n
e
c
t to

clear the T
_D

ISC
O

N
N

E
C

T
 event.

T
he client’s notification routine  is called

w
ith either T

_A
C

C
E

PT
C

O
M

PL
E

T
E

 or
T

_D
ISC

O
N

N
E

C
T

C
O

M
PL

E
T

E
.

T
earin

g D
ow

n
 a C

on
n

ection
T

here are tw
o w

ays of tearing d
ow

n a connection. A
ll connection-oriented

 end
points support an abortive

d
isconnect, and

 som
e connection-oriented

 end
points m

ay support an ord
erly d

isconnect.

In an abortive d
isconnect, the connection is torn d

ow
n w

hen the client m
akes the S

n
d
D
i
s
c
o
n
n
e
c
t

function. T
his kind

 of d
isconnect can be a problem

 since d
ata being sent is typically buffered

 locally
before being sent. If a client m

akes a S
n
d call follow

ed
 by a S

n
d
D
i
s
c
o
n
n
e
c
t call, the client can not be

sure that the d
ata w

as actually sent w
ithout agreeing upon som

e kind
 of hand

shake m
echanism

 w
ith its

rem
ote partner.
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Som
e protocols, such as T

C
P, support an over-the-w

ire hand
shake w

hen tearing d
ow

n a connection. W
ith

these kind
s of protocols, a client can m

ake a S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t call to initiate an ord

erly
teard

ow
n of the connection. T

he und
erlying protocol w

ill perform
 the end

-to-end
 d

isconnect, and
 then

notify the client (w
ith a T

_O
R

D
R

E
L

 event) w
hen all buffered

 d
ata has been sent (in both d

irections) and
the connection has been torn d

ow
n.

M
ost connection-oriented

 stream
 protocol d

efinitions d
o not contain an over-the-w

ire m
echanism

 for
ord

erly d
isconnect (N

etB
IO

S, A
D

SP
, ISO

 T
P4). H

ow
ever, these protocol im

plem
entations m

y still support
the S

n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t call. In these cases, the ord

erly d
isconnect is im

plem
ented

 locally. W
hen a

client issues a S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t, the und

erlying protocol w
ill ensure that all buffered

 d
ata has

been sent (and
 acknow

led
ged

 if the protocol supports it). O
nly at this point, d

oes the protocol actually
tear d

ow
n the connection and

 notify the client (w
ith a T

_O
R

D
R

E
L

 event).

A
b

ortive D
iscon

n
ect

T
he sequence of events for an abortive d

isconnect is show
n below

:

L
ocal

R
em

ote

C
lient issues S

n
d
D
i
s
c
o
n
n
e
c
t

C
lient receives a T

_D
ISC

O
N

N
E

C
T

event. C
lient m

akes a R
c
v
D
i
s
c
o
n
n
e
c
t

call and
 the end

point state goes to
T

_ID
L

E
.

C
lient’s notification routine  is called

w
ith a T

_D
ISC

O
N

N
E

C
T

C
O

M
PL

E
T

E
event. (asynchronous m

od
e only)

N
ote: It is possible that a client m

ay issue a S
n
d
D
i
s
c
o
n
n
e
c
t just as its rem

ote partner is also tearing
d

ow
n the connection. O

ne of the clients m
ay receive a k

O
T
L
o
o
k
E
r
r result cod

e from
 the

S
n
d
D
i
s
c
o
n
n
e
c
t call, in w

hich case it should
 issue a R

c
v
D
i
s
c
o
n
n
e
c
t call to clear the event.

O
rd

erly D
iscon

n
ect

T
he sequence of events for an abortive d

isconnect is show
n below

 for protocols (like T
C

P) that support
over-the-w

ire ord
erly d

isconnects.

L
ocal

R
em

ote

C
lient issues

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t. E

nd
point

state goes to T
_O

U
T

R
E

L
.

C
lient receives a T

_O
R

D
R

E
L

 event.
C

lient m
ay continue to send

 and
 receive

d
ata.

C
lient m

ay continue to receive d
ata if

m
ore arrives, but client m

ay not send
any m

ore d
ata.
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C
lient receives unread

 d
ata, and

 then
client acknow

led
ges the T

_O
R

D
R

E
L

event by m
aking the

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t call. T

he
end

point goes to the T
_IN

R
E

L
 state. T

he
client m

ay still send
 d

ata.

C
lient continues to read

 d
ata if rem

ote
end

 continues to send
.

T
he client issues the

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t call. A

t this
point, the end

point state goes to
T

_ID
L

E
.

the connection is broken at this point

C
lient receives a T

_O
R

D
R

E
L

 event.
C

lient m
ay neither receive nor send

m
ore d

ata. C
lient issues a

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t to clear the

event, and
 the end

point state goes to
T

_ID
L

E
.

T
he sequence of events for an abortive d

isconnect is show
n below

 for protocols that d
o not support over-

the-w
ire ord

erly d
isconnects (N

etB
IO

S, A
D

SP, ISO
 T

P4) but d
o im

plem
ent ord

erly d
isconnects locally.

L
ocal

R
em

ote

C
lient issues

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t. T

he
und

erlying protocol send
s all buffered

d
ata and

 then tears d
ow

n the
connection.

the connection is broken at this point

C
lient receives a T

_O
R

D
R

E
L

 event.
C

lient m
ay continue to receive any

locally buffered
, unread

 d
ata.

C
lient m

ay continue to receive d
ata (any

unread
 d

ata that w
as locally buffered

before the client issued
 the

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t), but m

ay
not send

 m
ore d

ata.

C
lient receives unread

 d
ata, and

 then
client acknow

led
ges the T

_O
R

D
R

E
L

event by m
aking the

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t call. T

he
end

point goes to the T
_IN

R
E

L
 state.

C
onnections

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 100
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

T
he client issues the

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t call. A

t this
point, the end

point state goes to
T

_ID
L

E
.

C
lient receives a T

_O
R

D
R

E
L

 event.
C

lient m
ay neither receive nor send

m
ore d

ata. C
lient issues a

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t to clear the

event, and
 the end

point state goes to
T

_ID
L

E
.

T
he sections that follow

  d
escribe the functions for creating and

 tearing d
ow

n connections betw
een

connection-oriented
 end

points.
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C
on

n
ect

FU
N

C
T

IO
N

C
o
n
n
e
c
t

Initiate a connection.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
o
n
n
e
c
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
C
a
l
l
*
 
s
n
d
C
a
l
l
,
 
T
C
a
l
l
*
 
r
c
v
C
a
l
l
)

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
C
o
n
n
e
c
t
(
T
C
a
l
l
*
 
s
n
d
C
a
l
l
,
 
T
C
a
l
l
*
 
r
c
v
C
a
l
l
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
s
n
d
C
a
l
l
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

s
n
d
C
a
l
l
-
>
a
d
d
r
.
l
e
n

/
/

s
n
d
C
a
l
l
-
>
a
d
d
r
.
b
u
f

(
x
)

/
s
n
d
C
a
l
l
-
>
o
p
t
.
m
a
x
l
e
n

x
/

s
n
d
C
a
l
l
-
>
o
p
t
.
l
e
n

x
/

s
n
d
C
a
l
l
-
>
o
p
t
.
b
u
f

(
x
)

/
s
n
d
C
a
l
l
-
>
u
d
a
t
a
.
m
a
x
l
e
n

/
/

s
n
d
C
a
l
l
-
>
u
d
a
t
a
.
l
e
n

x
/

s
n
d
C
a
l
l
-
>
u
d
a
t
a
.
b
u
f

(
?
)

/
s
n
d
C
a
l
l
-
>
s
e
q
u
e
n
c
e

/
/

r
c
v
C
a
l
l
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

r
c
v
C
a
l
l
-
>
a
d
d
r
.
l
e
n

/
x

r
c
v
C
a
l
l
-
>
a
d
d
r
.
b
u
f

?
(
?
)

r
c
v
C
a
l
l
-
>
o
p
t
.
m
a
x
l
e
n

x
/

r
c
v
C
a
l
l
-
>
o
p
t
.
l
e
n

/
x

r
c
v
C
a
l
l
-
>
o
p
t
.
b
u
f

?
(
?
)

r
c
v
C
a
l
l
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

r
c
v
C
a
l
l
-
>
u
d
a
t
a
.
l
e
n

/
x

r
c
v
C
a
l
l
-
>
u
d
a
t
a
.
b
u
f

?
(
?
)

r
c
v
C
a
l
l
-
>
s
e
q
u
e
n
c
e

/
/

C
o
n
n
e
c
t lets a client of an connection-oriented

 end
point request a connection to the specified

rem
ote end

point T
his function can be issued

 only in the T
_ID

L
E

 state. T
he s

n
d
C
a
l
l and

r
e
c
y
c
l
e param

eters point to T
C
a
l
l structures, w

hich contain the follow
ing m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he s

n
d
C
a
l
l param

eter specifies inform
ation need

ed
 by the end

point to establish a connection.
T

he r
c
v
C
a
l
l param

eter w
ill be filled

 in w
ith inform

ation associated
 w

ith the new
ly established

connection (synchronous m
od

e only). In asynchronous m
od

e, the r
c
v
C
a
l
l param

eter is ignored
.

T
he s

n
d
C
a
l
l
-
>
a
d
d
r m

em
ber specifies the protocol ad

d
ress of the rem

ote end
point.
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T
he s

n
d
C
a
l
l
-
>
o
p
t m

em
ber provid

es any protocol-specific options that the client m
ay w

ant to
specify (See the “O

ption N
egotiation” section). T

he client m
ay choose not to negotiate protocol

options by setting the s
n
d
C
a
l
l
-
>
o
p
t
.
l
e
n field

 to zero.

T
he s

n
d
C
a
l
l
-
>
u
d
a
t
a m

em
ber contains any optional user d

ata that m
ay be passed

 to the rem
ote

end
point d

uring connection establishm
ent.

T
he s

n
d
C
a
l
l
-
>
u
d
a
t
a
.
b
u
f field

 points to a buffer containing the d
ata, w

hose length is
s
n
d
C
a
l
l
-
>
u
d
a
t
a
.
l
e
n.

T
he client m

ay not send
 m

ore d
ata than the end

point allow
s. T

his inform
ation is returned

 in the
c
o
n
n
e
c
t field

 of a T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

 out by the O
p
e
n
E
n
d
p
o
i
n
t or

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o functions. If the snd

C
all-

>
u
d
a
t
a
.
l
e
n field

 is zero, no d
ata w

ill be sent to
the rem

ote end
point.

T
he s

n
d
C
a
l
l
-
>
s
e
q
u
e
n
c
e m

em
ber has no m

eaning for this function.

If the end
point is in synchronous m

od
e, the C

o
n
n
e
c
t call w

ill w
ait for the connection to be

established
 before returning, and

 the a
d
d
r, o

p
t
, and

 u
d
a
t
a field

s of the T
C
a
l
l structure

pointed
 to by r

c
v
C
a
l
l w

ill be upd
ated

 w
ith values associated

 w
ith the connection. W

hen a
synchronous C

o
n
n
e
c
t call is interrupted

 because of an asynchronous event, such as a rejected
connection, the state of the end

point is set to T
_O

U
T

C
O

N
, allow

ing a client to call  R
c
v
C
o
n
n
e
c
t

to w
ait for the connect to com

plete.  C
all R

c
v
D
i
s
c
o
n
n
e
c
t to read

 the result of a rejected
connection request.

In asynchronous m
od

e, the C
o
n
n
e
c
t function w

ill return after initiating the connection request
before the connect function has com

pleted
. T

he k
O
T
N
o
D
a
t
a
E
r
r error is returned

 to ind
icate the

connect is in progress. T
he client w

ill receive a T
_C

O
N

N
E

C
T

 event w
hen the connect operation

com
pletes successfully, and

 m
ust issue the R

c
v
C
o
n
n
e
c
t function to read

 the connection
param

eters that w
ould

 have been returned
 in the r

c
v
C
a
l
l structure if the C

o
n
n
e
c
t call had

been issued
 in synchronous m

od
e.

If the C
onnect function returns a result other than k

O
T
N
o
D
a
t
a
E
r
r, then the connection attem

pt
has not been initiated

 and
 no events w

ill be received
.

W
hen a connection is rejected

, the client receives a T
_D

ISC
O

N
N

E
C

T
 event. T

hen client m
ust then

call R
c
v
D
i
s
c
o
n
n
e
c
t to clear the error.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
A
c
c
e
s
s
E
r
r

k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

k
O
T
B
a
d
D
a
t
a
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

ON
one
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R
cvC

on
n

ect

FU
N

C
T

IO
N

R
c
v
C
o
n
n
e
c
t

R
ead

 the statu
s of an ou

tstand
ing or com

p
leted

 asynchronou
s

call to the  function C
o
n
n
e
c
t.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
C
o
n
n
e
c
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
C
a
l
l
*
 
c
a
l
l
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
C
o
n
n
e
c
t
(
T
C
a
l
l
*
 
c
a
l
l
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
c
a
l
l
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

c
a
l
l
-
>
a
d
d
r
.
l
e
n

/
x

c
a
l
l
-
>
a
d
d
r
.
b
u
f

?
(
?
)

c
a
l
l
-
>
o
p
t
.
m
a
x
l
e
n

x
/

c
a
l
l
-
>
o
p
t
.
l
e
n

/
x

c
a
l
l
-
>
o
p
t
.
b
u
f

?
(
?
)

c
a
l
l
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

c
a
l
l
-
>
u
d
a
t
a
.
l
e
n

/
x

c
a
l
l
-
>
u
d
a
t
a
.
b
u
f

?
(
?
)

c
a
l
l
-
>
s
e
q
u
e
n
c
e

/
/

R
c
v
C
o
n
n
e
c
t is used

 by a client of a connection-oriented
 end

point to read
 the status of a

previously issued
 C
o
n
n
e
c
t. T

he C
o
n
n
e
c
t call m

ay still be pend
ing in w

hich case
k
O
T
N
o
D
a
t
a
E
r
r is returned

. T
he c

a
l
l param

eter points to a T
C
a
l
l structure, w

hich is filled
 in

by the end
point w

ith inform
ation d

escribing the established
 connection. T

he T
C
a
l
l structure has

the follow
ing m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he a

d
d
r m

em
ber returns the protocol ad

d
ress of the end

point that accepted
 the connection

request. N
ote that this m

ay not be the sam
e ad

d
ress that received

 the connection request. T
he

a
d
d
r
.
m
a
x
l
e
n field

 m
ust be initialized

 by the client w
ith a value large enough to hold

 the
ad

d
ress before m

aking the call.

T
he o

p
t m

em
ber is filled

 in w
ith protocol-specific param

eters associated
 w

ith the established
connection. T

he o
p
t
.
m
a
x
l
e
n field

 m
ust be initialized

 by the client before the call w
ith a value

large enough to hold
 the options.

T
he u

d
a
t
a m

em
ber is filled

 in w
ith d

ata associated
 w

ith the connection request.

T
he u

d
a
t
a
.
b
u
f field

 points to a client-supplied
 buffer of size u

d
a
t
a
.
m
a
x
l
e
n to hold

 the d
ata.

T
he s

e
q
u
e
n
c
e m

em
ber has no m

eaning for this function.
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T
he c

a
l
l param

eter m
ay be N

U
L
L, in w

hich case no inform
ation is returned

 to the client by
R
c
v
C
o
n
n
e
c
t.

If the end
point is synchronous and

 blocking, R
c
v
C
o
n
n
e
c
t w

ill w
ait for the connection to be

accepted
 or rejected

.  A
 k
O
T
N
o
E
r
r
o
r result cod

e w
ill ind

icate that the connection w
as accepted

,
and

 a k
O
T
L
o
o
k
E
r
r result cod

e w
ill ind

icate that the connection w
as rejected

 (T
he client w

ill need
to call L

o
o
k to verify that a T

_
D
I
S
C
O
N event is the reason for the k

O
T
L
o
o
k
E
r
r, and

 then call
R
c
v
D
i
s
c
o
n
n
e
c
t to clear the event ind

ication.

O
therw

ise, R
c
v
C
o
n
n
e
c
t w

ill return w
ith a k

O
T
N
o
D
a
t
a
E
r
r if the connection attem

pt has not yet
com

pleted
.

V
A

L
ID

 S
T

A
T

E
S

T
_O

U
T

C
O

N

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

S
E

E
 A

L
S

OC
o
n
n
e
c
t
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L
isten

FU
N

C
T

IO
N

L
i
s
t
e
n

L
i
s
t
e
n for an incom

ing connection request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
L
i
s
t
e
n
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
C
a
l
l
*
 
c
a
l
l
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
L
i
s
t
e
n
(
T
C
a
l
l
*
 
c
a
l
l
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
c
a
l
l
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

c
a
l
l
-
>
a
d
d
r
.
l
e
n

/
x

c
a
l
l
-
>
a
d
d
r
.
b
u
f

?
(
?
)

c
a
l
l
-
>
o
p
t
.
m
a
x
l
e
n

x
/

c
a
l
l
-
>
o
p
t
.
l
e
n

/
x

c
a
l
l
-
>
o
p
t
.
b
u
f

?
(
?
)

c
a
l
l
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

c
a
l
l
-
>
u
d
a
t
a
.
l
e
n

/
x

c
a
l
l
-
>
u
d
a
t
a
.
b
u
f

?
(
?
)

c
a
l
l
-
>
s
e
q
u
e
n
c
e

/
x

L
i
s
t
e
n is used

 by a client of a connection-oriented
 end

point to listen for an incom
ing connection

request. T
he c

a
l
l param

eter points to a T
C
a
l
l structure w

hich is filled
 in by the end

point w
ith

inform
ation d

escribing the connection ind
ication. T

he T
C
a
l
l structure has the follow

ing
m

em
bers:s

t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he a

d
d
r m

em
ber returns the protocol ad

d
ress of the calling end

point. T
his ad

d
ress is in a

form
at usable in future calls to C

o
n
n
e
c
t or A

c
c
e
p
t.  T

he a
d
d
r
.
m
a
x
l
e
n field

 m
ust be initialized

by the client before the call w
ith a value large enough to hold

 the ad
d

ress.

T
he o

p
t m

em
ber is filled

 in w
ith protocol-specific param

eters associated
 w

ith the connection
request. T

he o
p
t
.
m
a
x
l
e
n field

 m
ust be initialized

 by the client before the call w
ith a value large

enough to hold
 the options.

T
he u

d
a
t
a m

em
ber is filled

 in w
ith d

ata associated
 w

ith the connection request.

T
he u

d
a
t
a
.
b
u
f field

 points to a client-supplied
 buffer of size u

d
a
t
a
.
m
a
x
l
e
n to hold

 the d
ata.

T
he s

e
q
u
e
n
c
e m

em
ber is filled

 in w
ith a value that uniquely id

entifies the connect ind
ication.

B
ecause connection ind

ications are uniquely id
entified

, a client can listen for m
ultiple connect

ind
ications before respond

ing to any of them
.

If the end
point is in synchronous m

od
e and

 is blocking, L
i
s
t
e
n w

ill not return until a
connection ind

ication has been received
.
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If the end
point is in asynchronous m

od
e or is not blocking, L

i
s
t
e
n w

ill return any pend
ing

connection request, or it w
ill return k

O
T
N
o
D
a
t
a
E
r
r if there are no pend

ing connection requests.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

, T
_IN

C
O

N

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
Q
L
e
n
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

k
O
T
Q
F
u
l
l
E
r
r

S
E

E
 A

L
S

ON
one
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A
ccep

t

FU
N

C
T

IO
N

A
c
c
e
p
t

A
c
c
e
p
t an incom

ing connection request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
A
c
c
e
p
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
E
n
d
p
o
i
n
t
R
e
f
 
r
e
s
R
e
f
,
 
T
C
a
l
l
*
 
c
a
l
l
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
A
c
c
e
p
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
s
R
e
f
,
 
T
C
a
l
l
*
 
c
a
l
l
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
c
a
l
l
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

c
a
l
l
-
>
a
d
d
r
.
l
e
n

x
/

c
a
l
l
-
>
a
d
d
r
.
b
u
f

(
?
)

/
c
a
l
l
-
>
o
p
t
.
m
a
x
l
e
n

/
/

c
a
l
l
-
>
o
p
t
.
l
e
n

x
/

c
a
l
l
-
>
o
p
t
.
b
u
f

(
?
)

/
c
a
l
l
-
>
u
d
a
t
a
.
m
a
x
l
e
n

/
/

c
a
l
l
-
>
u
d
a
t
a
.
l
e
n

x
/

c
a
l
l
-
>
u
d
a
t
a
.
b
u
f

(
?
)

/
c
a
l
l
-
>
s
e
q
u
e
n
c
e

x
/

A
c
c
e
p
t is used

 by a client to accept a connection request. T
he client can either accept the

connection on the sam
e end

point that received
 the connection request, or the client can specify

another end
point that should

 accept the connection. T
he call param

eter points to a T
C
a
l
l

structure containing the follow
ing m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
 
 
 
 
s
e
q
u
e
n
c
e
;

T
he a

d
d
r m

em
ber contains the protocol ad

d
ress of the calling end

point. T
he client need

 not
specify an ad

d
ress by setting the a

d
d
r
.
l
e
n field

 to zero. If an ad
d

ress is provid
ed

, it m
ay be

optionally checked
 by the end

point.

T
he o

p
t m

em
ber ind

icates any protocol-specific param
eters associated

 w
ith the connection. T

he
values of param

eters specified
 by o

p
t and

 the syntax of those are protocol-specific. See the
section on option negotiation for further d

iscussion. If the user d
oes not ind

icate any protocol-
specific options (by setting o

p
t
.
l
e
n to zero), it is assum

ed
 that the connection is to be accepted

uncond
itionally. T

he end
point m

ay choose options other than the d
efaults to ensure that the

connection is accepted
 successfully.

T
he u

d
a
t
a m

em
ber contains any user d

ata to be returned
 to the calling end

point. T
he am

ount of
user d

ata m
ust not exceed

 the lim
its supported

 by the end
point as returned

 in the c
o
n
n
e
c
t field

of the T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

 out on a call to O
p
e
n
E
n
d
p
o
i
n
t or G

e
t
E
n
d
p
o
i
n
t
I
n
f
o.

T
he d

ata to be sent is pointed
 to by u

d
a
t
a
.
b
u
f
, and

 the num
ber of bytes is specified

 by
u
d
a
t
a
.
l
e
n.
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T
he s

e
q
u
e
n
c
e m

em
ber is the value returned

 by L
i
s
t
e
n that uniquely associates the response

w
ith a previously received

 connect ind
ication.

If a client accepts a connection on the sam
e end

point that received
 the connection ind

ication, the
client m

ust have respond
ed

 to all previous connect ind
ications received

 on the end
point via the

A
c
c
e
p
t or S

n
d
D
i
s
c
o
n
n
e
c
t functions. O

therw
ise, the A

c
c
e
p
t function w

ill fail w
ith the result

cod
e k

O
T
I
n
d
O
u
t
E
r
r.

If a d
ifferent end

point is specified
, then the client m

ay or m
ay not choose to bind

 the end
point

before the A
c
c
e
p
t call is issued

. If the end
point is not bound

 before the A
c
c
e
p
t call, then the

transport provid
er w

ill autom
atically bind

 it to the sam
e protocol ad

d
ress the end

point that
received

 the connection request w
as bound

 to. If the client chooses to bind
 the end

point, it m
ust

be bound
 to a protocol ad

d
ress w

ith a q
l
e
n of zero and

 m
ust be in the T

_ID
L

E
 state before the

A
c
c
e
p
t call is m

ad
e. T

he end
point that end

s up w
ith the open connection w

ill receive a
T
_
P
A
S
S
C
O
N event to ind

icate that a connection is open.

T
he call to A

c
c
e
p
t w

ill fail w
ith k

O
T
L
o
o
k
E
r
r if there are ind

ications (T
_
D
I
S
C
O
N
N
E
C
T or

T
_
L
I
S
T
E
N) w

aiting to be received
.

W
A

R
N

IN
G

:  C
alling A

c
c
e
p
t on an end

point that w
as bound

 w
ith a qlen greater than 1 can

result in a k
O
T
L
o
o
k
E
r
r being returned

 because another T
_
L
I
S
T
E
N event has arrived

.
U

nfortunately, X
T

I specifies that the A
c
c
e
p
t cannot be acted

 on until a L
i
s
t
e
n has been issued

to receive this new
 connection request.  T

his effectively m
eans that you need

 to keep an array of
outstand

ing connection requests. If you are acting on T
_
L
I
S
T
E
N events in your notifier, then you

need
 to be able to hand

le having "q
l
e
n" outstand

ing connection requests, issuing an A
c
c
e
p
t,

and
 getting a T

_
L
I
S
T
E
N event before the A

c
c
e
p
t returns to you.

If the end
point is in asynchronous m

od
e the A

c
c
e
p
t function w

ill return im
m

ed
iately.  A

 result
cod

e of k
O
T
N
o
E
r
r
o
r ind

icates that the A
c
c
e
p
t has begun and

 the client w
ill be notified

 w
hen it

is com
plete.

T
he end

point that issued
 the accept w

ill receive a T
_A

C
C

E
PT

C
O

M
PL

E
T

E
 event.  T

he end
point

receiving the connection w
ill receive a T

_PA
SSC

O
N

 event.  In the case w
here these tw

o
end

points are the sam
e, the end

point w
ill receive both events.  T

he cookie param
eter for the

T
_A

C
C

E
PT

C
O

M
PL

E
T

E
 event is the E

nd
pointR

ef of the end
point that issued

 the accept.  T
he

cookie param
ter for the T

_PA
SSC

O
N

 event is the E
nd

pointR
ef of the end

point that received
 the

connection.

If the A
c
c
e
p
t fails, the connection ind

ication is still outstand
ing, and

 still need
s to be d

ealt w
ith

(probably by issuing a S
n
d
D
i
s
c
o
n
n
e
c
t).

If a notification routine is not installed
, the client can poll the accepting end

point, w
aiting for the

state to change to T
_D

A
T

A
X

FE
R

N
ote: In asynchronous m

od
e, it is possible for the end

point to issue the T
_A

C
C

E
PT

C
O

M
PL

E
T

E
event before the A

c
c
e
p
t function returns the k

O
T
N
o
E
r
r
o
r result to the client.

V
A

L
ID

 S
T

A
T

E
S

r
e
f (C

) or t
h
i
s: (C

+
+

) T
_IN

C
O

N

r
e
s
R
e
f T

_ID
L

E
 or T

_U
N

B
N

D

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

k
O
T
B
a
d
D
a
t
a
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

k
O
T
B
a
d
R
e
f
e
r
e
n
c
e
E
r
r

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r
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k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
I
n
d
O
u
t
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

k
O
T
P
r
o
v
i
d
e
r
M
i
s
m
a
t
c
h
E
r
r

k
E
P
R
O
T
O
E
r
r

S
E

E
 A

L
S

OS
n
d
D
i
s
c
o
n
n
e
c
t , L

i
s
t
e
n
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S
n

d
D

iscon
n

ect

FU
N

C
T

IO
N

S
n
d
D
i
s
c
o
n
n
e
c
t

T
ear d

ow
n an open connection or refuse an incom

ing connection
request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
D
i
s
c
o
n
n
e
c
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
C
a
l
l
*
 
c
a
l
l
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
D
i
s
c
o
n
n
e
c
t
(
T
C
a
l
l
*
 
c
a
l
l
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
c
a
l
l
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

c
a
l
l
-
>
a
d
d
r
.
l
e
n

/
/

c
a
l
l
-
>
a
d
d
r
.
b
u
f

/
/

c
a
l
l
-
>
o
p
t
.
m
a
x
l
e
n

/
/

c
a
l
l
-
>
o
p
t
.
l
e
n

/
/

c
a
l
l
-
>
o
p
t
.
b
u
f

/
/

c
a
l
l
-
>
u
d
a
t
a
.
m
a
x
l
e
n

/
/

c
a
l
l
-
>
u
d
a
t
a
.
l
e
n

x
/

c
a
l
l
-
>
u
d
a
t
a
.
b
u
f

(
?
)

/
c
a
l
l
-
>
s
e
q
u
e
n
c
e

?
/

S
n
d
D
i
s
c
o
n
n
e
c
t initiates an abortive release on an alread

y established
 connection, or rejects a

connection request. T
he c

a
l
l param

eter points to a T
C
a
l
l structure, w

hich contains the
follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he values in this structure have d

ifferent sem
antics d

epend
ing upon the context of the call to

S
n
d
D
i
s
c
o
n
n
e
c
t. W

hen rejecting a connection request, c
a
l
l m

ust be non-N
U
L
L and

 contain a
valid

 value for s
e
q
u
e
n
c
e to uniquely id

entify the rejected
 connect ind

ication to the end
point.

T
he s

e
q
u
e
n
c
e field

 is m
eaningful only if the connection is in the T

_IN
C

O
N

 state. T
he a

d
d
r and

o
p
t field

s of c
a
l
l are ignored

. In all other cases, c
a
l
l need

 only be used
 w

hen d
ata is being

sent w
ith the d

isconnect request. T
he a

d
d
r, o

p
t, and

 s
e
q
u
e
n
c
e field

s of the T
C
a
l
l structure are

ignored
. If the client d

oes not w
ish to send

 d
ata to the rem

ote client, the value of c
a
l
l m

ay be a
null pointer.

T
he u

d
a
t
a m

em
ber specifies the client d

ata to be sent to the rem
ote client. T

he am
ount of user

d
ata m

ust not exceed
 the lim

its supported
 by the end

point, as returned
 in the d

i
s
c
o
n field

 of the
T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

 out by the O
p
e
n
E
n
d
p
o
i
n
t or G

e
t
E
n
d
p
o
i
n
t
I
n
f
o functions.

T
he d

ata to be sent is pointed
 to by u

d
a
t
a
.
b
u
f
, and

 the num
ber of bytes is specified

 by
u
d
a
t
a
.
l
e
n.
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If the end
point is in asynchronous m

od
e the S

n
d
D
i
s
c
o
n
n
e
c
t function w

ill return im
m

ed
iately.

A
 result cod

e of k
O
T
N
o
E
r
r
o
r ind

icates that the S
n
d
D
i
s
c
o
n
n
e
c
t has begun and

 the client w
ill

be notified
 w

hen it is com
plete.

W
hen the d

isconnect has been com
pleted

 and
 a notification routine  has been installed

 (See
I
n
s
t
a
l
l
N
o
t
i
f
i
e
r), a T

_D
ISC

O
N

N
E

C
T

C
O

M
PL

E
T

E
 event w

ill be issued
.

If a notification routine  has not been installed
, it is not possible to d

eterm
ine w

hen the
S
n
d
D
i
s
c
o
n
n
e
c
t function is com

plete.

T
he c

o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion is the c

a
l
l

param
eter.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_O

U
T

C
O

N
, T

_O
U

T
R

E
L

, T
_IN

R
E

L
 (and

 T
_IN

C
O

N
, w

hen tw
o or m

ore
incom

ing connection requests are outstand
ing)

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
D
a
t
a
E
r
r

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

ON
one

C
onnections

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 112
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

R
cvD

iscon
n

ect

FU
N

C
T

IO
N

R
c
v
D
i
s
c
o
n
n
e
c
t

Id
en

tify th
e cau

se of a d
iscon

n
ect, an

d
 ackn

ow
led

ge th
e

correspond
ing d

isconnect event.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
D
i
s
c
o
n
n
e
c
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
D
i
s
c
o
n
*
 
d
i
s
c
o
n
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
D
i
s
c
o
n
n
e
c
t
(
T
D
i
s
c
o
n
*
 
d
i
s
c
o
n
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
d
i
s
c
o
n
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

d
i
s
c
o
n
-
>
u
d
a
t
a
.
l
e
n

/
x

d
i
s
c
o
n
-
>
u
d
a
t
a
.
b
u
f

?
(
?
)

d
i
s
c
o
n
-
>
r
e
a
s
o
n

/
x

d
i
s
c
o
n
-
>
s
e
q
u
e
n
c
e

/
?

R
c
v
D
i
s
c
o
n
n
e
c
t id

entifies the reason that a connection that w
as torn d

ow
n or that a connection

request failed
 or w

as rejected
. R
c
v
D
i
s
c
o
n
n
e
c
t clears the correspond

ing d
isconnect event, and

retrieves any user d
ata sent w

ith the d
isconnect. T

he client passes a pointer to a T
D
i
s
c
o
n

structure, in w
hich the end

point returns the reason for the d
isconnect and

 returns any d
ata sent

w
ith the d

isconnect. T
he T

D
i
s
c
o
n structure has the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
R
e
a
s
o
n
 
r
e
a
s
o
n
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he r

e
a
s
o
n field

 specifies the reason for the d
isconnect through a protocol-d

epend
ent reason

cod
e.

T
he u

d
a
t
a field

 is filled
 in w

ith any user d
ata that w

as sent w
ith the d

isconnect. T
he u

d
a
t
a
.
b
u
f

field
 points to a client-supplied

 buffer of size u
d
a
t
a
.
m
a
x
l
e
n to hold

 the request.

T
he s

e
q
u
e
n
c
e field

 m
ay id

entify an outstand
ing connection ind

ication w
ith w

hich the
d

isconnect is associated
. T

he s
e
q
u
e
n
c
e field

 is m
eaningful only w

hen R
c
v
D
i
s
c
o
n
n
e
c
t is

issued
 by a passive end

point client that has issued
 one or m

ore L
i
s
t
e
n functions and

 is
processing the resulting connect ind

ications. If a d
isconnect ind

ication occurs, s
e
q
u
e
n
c
e can be

used
 to id

entify w
hich of the outstand

ing connection ind
ications is associated

 w
ith the

d
isconnect.

If a client d
oes not care if there is incom

ing d
ata and

 d
oes not need

 to know
 the value of r

e
a
s
o
n

or s
e
q
u
e
n
c
e, the d

i
s
c
o
n param

eter m
ay be a N

U
L
L pointer. In this case, any user d

ata
associated

 w
ith the d

isconnect w
ill be d

iscard
ed

. H
ow

ever, if a client has retrieved
 m

ore than one
outstand

ing connect ind
ication (via L

i
s
t
e
n), and

 the d
i
s
c
o
n param

eter is N
U
L
L, the user w

ill be
unable to id

entify w
ith w

hich connect ind
ication the d

isconnect is associated
.
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R
c
v
D
i
s
c
o
n
n
e
c
t behaves exactly the sam

e in all operational m
od

es of an end
point.  If there is no

d
isconnect pend

ing, k
O
T
N
o
D
i
s
c
o
n
n
e
c
t
E
r
r w

ill be return.  If there is, either k
O
T
N
o
E
r
r
o
r or

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r w

ill be returned
.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_O

U
T

C
O

N
, T

_O
U

T
R

E
L

, T
_IN

R
E

L
, T

_IN
C

O
N

 (w
hen num

ber of outstand
ing

incom
ing connection requests >

 1)

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
N
o
D
i
s
c
o
n
n
e
c
t
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

S
E

E
 A

L
S

ON
one
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S
n

d
O

rd
erlyD

iscon
n

ect

FU
N

C
T

IO
N

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

Initiate an ord
erly tear-d

ow
n of a connection.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t initiates an ord

erly release of a connection and
 ind

icates to the
end

point that the client has no m
ore d

ata to send
. A

fter calling S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t, the

client m
ust not send

 any m
ore d

ata over the connection. H
ow

ever, the client m
ay continue to

receive d
ata if an ord

erly release ind
ication has not been received

.

T
his function is an optional service of the end

point; it is supported
 only if the end

point returned
T

_C
O

T
S_O

R
D

 or T
_T

R
A

N
S_O

R
D

 in the s
e
r
v
t
y
p
e field

 of the T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

out by the O
p
e
n
E
n
d
p
o
i
n
t or G

e
t
E
n
d
p
o
i
n
t
I
n
f
o functions.

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t behaves exactly the sam

e in all operational m
od

es of an end
point.

T
he return value w

ill be k
O
T
N
o
E
r
r
o
r if the function succeed

ed
, and

 an error result if it d
id

 not.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_IN

R
E

L

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

ON
one
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R
cvO

rd
erlyD

iscon
n

ect

FU
N

C
T

IO
N

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

A
cknow

led
ge an incom

ing requ
est for an ord

erly connection
tear-d

ow
n.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t
(
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t acknow

led
ges receipt of an ord

erly release ind
ication. A

fter receiving
this ind

ication, the user m
ust not attem

pt to receive m
ore d

ata; any subsequent calls to R
c
v

return the result cod
e k

O
T
O
u
t
S
t
a
t
e
E
r
r. T

he user can, how
ever, continue send

ing d
ata over the

connection, if S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t has not yet been called

 by the client. T
his function is an

optional service of the end
point and

 is supported
 only if the end

point returned
 T

_C
O

T
S_O

R
D

 or
T

_T
R

A
N

S_O
R

D
 in the s

e
r
v
t
y
p
e field

 of the T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

 out by the
O
p
e
n
E
n
d
p
o
i
n
t or G

e
t
E
n
d
p
o
i
n
t
I
n
f
o functions.

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t behaves exactly the sam

e in all operational m
od

es of an end
point.  If

there is no d
isconnect pend

ing, k
O
T
N
o
R
e
l
e
a
s
e
E
r
r w

ill be return.  If there is, either
k
O
T
N
o
E
r
r
o
r or k

O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r w

ill be returned
.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_O

U
T

R
E

L

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
R
e
l
e
a
s
e
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
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L
S
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U
sin

g C
on

n
ection

-O
rien

ted
 S

tream
s

O
pen T

ransport supports connection-oriented
 stream

 end
points. T

here are tw
o O

pen T
ransport functions

specific to this type of end
point—

S
n
d
 and

 
R
c
v
.

A
 client uses the S

n
d function to send

 d
ata to the rem

ote end
point and

 uses R
c
v to receive d

ata from
 the

rem
ote end

point. Som
e end

points support exped
ited

 d
ata in ad

d
ition to norm

al d
ata. H

ow
ever, protocol

end
points that support exped

ited
 d

ata usually hand
le the d

ata in significantly d
ifferent w

ays d
epend

ing
upon the particular protocol being im

plem
ented

. In general, clients should
 not use exped

ited
 d

ata as this
w

ill lead
 to non-transport-ind

epend
ent cod

e.

Som
e end

points support the concept of logical separators in the d
ata stream

 that w
ill be passed

 from
 one

end
point to another. T

hese logical separators break the stream
 up into T

ransport Service D
ata U

nits
(T

SD
U

) Som
e end

points have a m
axim

um
 size T

SD
U

 that m
ay be supported

, w
hile other end

points have
no size lim

it. A
 client uses the G

e
t
E
n
d
p
o
i
n
t
I
n
f
o function to find

 out w
hat the T

SD
U

 size is for both
norm

al and
 exped

ited
 d

ata (the E
T

SD
U

). T
he values can be found

 in the t
s
d
u and

 e
t
s
d
u field

s of the
T
E
n
d
p
o
i
n
t
I
n
f
o structure. A

 value of 0 ind
icates that no logical separator is supported

, a value of -1
ind

icates that there is no m
axim

um
 size to a T

SD
U

, a positive num
ber ind

icates the m
axim

um
 size of a

T
SD

U
, and

 -2 ind
icates that norm

al (or exped
ited

 in the case of e
t
s
d
u) d

ata is not supported
 by the

end
point.

N
ote: Som

e end
points that support T

SD
U

s have a variable m
axim

um
 size lim

it. A
 client should

 be aw
are

that the values for t
s
d
u and

 e
t
s
d
u that are returned

 w
hen the end

point is opened
 (w

ith
O
T
O
p
e
n
E
n
d
p
o
i
n
t) m

ay be d
ifferent if queried

 again using G
e
t
E
n
d
p
o
i
n
t
I
n
f
o after a connection has

been opened
 because the end

points m
ay have negotiated

 d
ifferent values d

uring the connection-
establishm

ent process.
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S
n

d

FU
N

C
T

IO
N

S
n
d

Send
 d

ata on a connection-oriented
 stream

.

C
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

O
T
S
n
d
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
v
o
i
d
*
 
b
u
f
,
 
s
i
z
e
_
t
 
n
b
y
t
e
s
,
 
O
T
F
l
a
g
s

f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

T
E
n
d
p
o
i
n
t
:
:
S
n
d
(
v
o
i
d
*
 
b
u
f
,
 
s
i
z
e
_
t
 
n
b
y
t
e
s
,
 
O
T
F
l
a
g
s
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
b
u
f

(
x
)

/
n
b
y
t
e
s

x
/

f
l
a
g
s

x
/

S
n
d is used

 by the client of a connection-oriented
 stream

 protocol to send
 either norm

al or
exped

ited
 d

ata. O
n successful com

pletion, S
n
d returns an integer value of zero or greater,

ind
icating the num

ber of bytes sent. O
n error, S

n
d returns a negative integer correspond

ing to a
result cod

e.

T
o specify the d

ata to be sent, the client passes a pointer to d
ata and

 a length. T
he client m

ay
specify any optional flags in the f

l
a
g
s param

eter:

T
_E

X
PE

D
IT

E
D

If set, the d
ata w

ill be sent as exped
ited

 d
ata (if supported

 by
the end

point)

T
_M

O
R

E
If set, this ind

icates that the transport service d
ata unit

(T
SD

U
) or exped

ited
 transport service d

ata unit, E
T

SD
U

) is
being sent w

ith m
ultiple S

n
d calls. E

ach S
n
d w

ith the
T

_M
O

R
E

 flag set ind
icates that another S

n
d w

ill follow
 w

ith
m

ore d
ata for the current T

SD
U

.

T
he end

 of the T
SD

U
 (or E

T
SD

U
) is id

entified
 w

ith a S
n
d

call w
ith the T

_M
O

R
E

 flag not set. U
se of T

_M
O

R
E

 allow
s

the client to break up large logical d
ata units w

ithout losing
the bound

aries of those units at the other end
 of the

connection. T
he flag im

plies nothing about how
 the d

ata is
packaged

 for transfer below
 the end

point. If the end
point

d
oes not support the concept of T

SD
U

 as ind
icated

 in the
info field

 of a T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

 out by either
the O

p
e
n
E
n
d
p
o
i
n
t or G

e
t
E
n
d
p
o
i
n
t
I
n
f
o functions, the

T
_M

O
R

E
 flag is not m

eaningful and
 w

ill be ignored
 if set.

C
onnections

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 118
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

T
he send

ing of a zero length fragm
ent of a T

SD
U

 or E
T

SD
U

is perm
itted

 only w
here this is used

 to ind
icate the end

 of a
T

SD
U

 or E
T

SD
U

, that is w
hen the T

_M
O

R
E

 flag is not set.
Som

e end
points forbid

 the zero length T
SD

U
s and

 E
T

SD
U

s.
In this case a k

O
T
B
a
d
D
a
t
a
E
r
r error w

ill result.

If the end
point is in non-blocking or asynchronous m

od
e,  it is possible that only part of the d

ata
w

ill actually be accepted
 by the transport provid

er.  In this case, O
T

Snd w
ill return a value that is

less than the value of the nbytes param
eter, or the error kO

T
Flow

E
rr  if no bytes at all w

ere sent.
A

fter this error occurs, a T
_G

O
D

A
T

A
 event w

ill be issued
 w

hen the flow
 control restrictions are

lifted
. T

his error w
ill never be returned

 if the end
point is in blocking m

od
e.

If an asynchronous event, such as a d
isconnect event, occurs w

hich interrupts the Snd
 function, it

w
ill return w

ith the kO
T

L
ookE

rr result.

T
he behavior of Snd

 is sum
m

arized
 in the table below

.

S
yn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r never returned

R
eturns w

hen flow
 control lifts

S
yn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
syn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
syn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

T
he client m

ay negotiate the X
T

I_SN
D

L
O

W
A

T
 option w

ith an end
point using the

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function. T

his option value gives the m
inim

al num
ber of bytes that m

ust
have accum

ulated
 in the end

point’s send
 buffer before they are sent. N

ot all end
points support

the X
T

I_R
C

V
L

O
W

A
T

 option.

If the function fails w
ith the result cod

e k
O
T
B
a
d
D
a
t
a
E
r
r, one of the follow

ing cond
itions

occurred
:

•
A

 single send
 w

as attem
pted

 specifying a T
SD

U
(E

T
SD

U
) or fragm

ent T
SD

U
(E

T
SD

U
) greater

than that specified
 by the current values for T

SD
U

 or E
T

SD
U

 for this end
point.

•
A

 send
 of a zero-byte T

SD
U

(E
T

SD
U

) or zero byte fragm
ent of a T

SD
U

(E
T

SD
U

) is not
supported

 by this end
point.

•
M

ultiple send
s w

ere attem
pted

, resulting in a T
SD

U
(E

T
SD

U
) larger than that specified

 by
the current values of T

SD
U

 or E
T

SD
U

 for this end
point.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_IN

R
E

L

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
D
a
t
a
E
r
r
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k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
F
l
o
w
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OA
c
k
S
e
n
d
s, G

e
t
E
n
d
p
o
i
n
t
I
n
f
o, R

c
v
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R
cv

FU
N

C
T

IO
N

R
c
v

R
ead

 d
ata on a connection-oriented

 stream
.

C
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

O
T
R
c
v
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
v
o
i
d
*
 
b
u
f
,
 
s
i
z
e
_
t
 
n
b
y
t
e
s
,
 
O
T
F
l
a
g
s
*

f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
T
R
e
s
u
l
t

T
E
n
d
p
o
i
n
t
:
:
R
c
v
(
v
o
i
d
*
 
b
u
f
,
 
s
i
z
e
_
t
 
n
b
y
t
e
s
,
 
O
T
F
l
a
g
s
*
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
b
u
f

x
(
x
)

n
b
y
t
e
s

x
/

f
l
a
g
s

x
(
x
)

R
c
v receives either norm

al or exped
ited

 d
ata. O

n successful com
pletion, R

c
v returns an integer

value of zero or greater, ind
icating the num

ber of bytes received
. O

n error, R
c
v returns a negative

integer correspond
ing to a result cod

e.

T
he client m

ust specify an area in m
em

ory to w
hich the d

ata should
 be copied

.

O
n return, if T

_M
O

R
E

  is set in the flags, this ind
icates that there is m

ore d
ata, and

 the current
transport service d

ata unit (T
SD

U
) or exped

ited
 transport service d

ata unit (E
T

SD
U

) m
ust be

received
 in m

ultiple R
c
v calls. In asynchronous m

od
e, T

_M
O

R
E

 m
ay be set on return even w

hen
the num

ber of bytes received
 is less than the size of the receive buffer specified

. E
ach R

c
v w

ith
the T

_M
O

R
E

 flag set ind
icates that another R

c
v m

ust follow
 to get m

ore d
ata for the current

T
SD

U
. T

he end
 of the T

SD
U

 is id
entified

 by the return of a R
c
v call w

ith the T
_M

O
R

E
 flag not

set. If the end
point d

oes not support the concept of a T
SD

U
, the T

_M
O

R
E

 flag is not m
eaningful

and
 should

 be ignored
. If the client requests m

ore than zero bytes on the call to R
c
v, then the

function w
ill return zero only if the end

 of a T
SD

U
 is being returned

 to the client.

O
n return, the d

ata is exped
ited

 d
ata if T

_E
X

PE
D

IT
E

D
 is set in flags. If the num

ber of bytes of
exped

ited
 d

ata exceed
s the num

ber of bytes requested
 in r

e
q
C
o
u
n
t, the T

_E
X

PE
D

IT
E

D
 and

T
_M

O
R

E
 flags w

ill both be set. Subsequent calls to R
c
v to w

ill return the rem
aining E

T
SD

U
.

N
ote: If the client is in the m

id
d

le of read
ing norm

al d
ata T

SD
U

, and
 then a R

c
v returns

exped
ited

 d
ata, the next R

c
v that returns w

ithout the T
_E

X
PE

D
IT

E
D

 flag w
ill return norm

al d
ata

at the place it w
as interrupted

. It is the responsibility of the client to rem
em

ber their place in the
norm

al d
ata stream

 w
hen interrupted

 by exped
ited

 d
ata.

T
he r

e
q
C
o
u
n
t param

eter is filled
 in w

ith the actual num
ber of bytes read

.

If the client has installed
 a notification routine , the T

_D
A

T
A

 or T
_E

X
D

A
T

A
 events w

ill be issued
w

hen there is d
ata available. If no notification routine is installed

, the client m
ay poll for these

events by repeated
ly calling the L

o
o
k function.
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If the end
point is in synchronous m

od
e and

 is blocking, the end
point w

ill w
ait for d

ata if none is
currently available. G

enerally, this m
ethod

 of operation is d
iscouraged

 as it m
ay lead

 to a ‘hang’
if no d

ata ever becom
es available. If the client is d

oing other operations in synchronous m
od

e, it
should

 put the end
point in non-blocking m

od
e before m

aking the R
c
v call.

If the end
point is in asynchronous m

od
e or is not blocking, the function w

ill fail w
ith the

k
O
T
N
o
D
a
t
a
E
r
r result if no d

ata is available. O
nce a client gets the T

_D
A

T
A

 event, it should
continue in a loop m

aking the R
c
v
U
D
a
t
a call until a k

O
T
N
o
D
a
t
a
E
r
r error is returned

.

C
lients should

 be prepared
 for a T

_D
A

T
A

 event and
 then a k

O
T
N
o
D
a
t
a
E
r
r error w

hen a R
c
v

call is m
ad

e. T
his seem

s unusual, but it can occur if you are calling R
cv in the foreground

 w
hen a

T
_D

A
T

A
 event com

es in.

O
ne other situation that is w

orth noting is that a R
cv can get a kO

T
L

ookE
rr error returned

 from
the call.  It is V

E
R

Y
 im

portant that you actually d
o the O

T
L

ook.  If you are in a flow
-control

situation on the send
 sid

e, and
 a T

_G
O

D
A

T
A

 or T
_G

O
E

X
D

A
T

A
 event occurs that you d

o not
clear in your notifier (by calling O

T
L

ook or by actually send
ing som

e d
ata), then if you d

o not d
o

the O
T

L
ook in response to a kO

T
L

ookE
rr error from

 a R
cv call, you w

ill hang w
aiting for events.

U
ntil the T

_G
O

D
A

T
A

 or T
_G

O
E

X
D

A
T

A
 are cleared

, O
pen T

ransport cannot send
 you another

T
_D

A
T

A
 event (or any other event other than a T

_D
ISC

O
N

N
E

C
T

, for that m
atter).

T
he client m

ay negotiate the X
T

I_R
C

V
L

O
W

A
T

 option w
ith an end

point using the
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t function. T

his option value gives the m
inim

al num
ber of bytes that m

ust
have accum

ulated
 in the end

point’s receive buffer before a T
_D

A
T

A
 event is issued

. N
ot all

end
points support the X

T
I_R

C
V

L
O

W
A

T
 option.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_O

U
T

R
E

L

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OL
o
o
k, S

e
t
A
s
y
n
c
h
r
o
n
o
u
s, S

e
t
B
l
o
c
k
i
n
g, S

n
d
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 P
rocessin

g T
ran

saction
s

T
his section d

escribes how
 a client uses the O

pen T
ransport transaction protocol calls to transfer d

ata
betw

een tw
o end

points. A
 client can either actively initiate a transaction request, or it can passively w

ait
for an end

point to receive an incom
ing transaction request. E

ach transaction is assigned
 a unique

sequence num
ber to id

entify it for issuing/
receiving the reply. T

here can be any num
ber of transactions

outstand
ing at the sam

e tim
e.

In
itiatin

g a T
ran

saction
 R

eq
u

est
In ord

er to initiate a transaction request on an end
point, the client m

ust first bind
 the end

point w
ith the

B
i
n
d function.

T
he client uses the S

n
d
U
R
e
q
u
e
s
t function to initiate a transaction. T

he param
eters to the call includ

e the
ad

d
ress of the rem

ote end
, any d

ata to send
 along w

ith the transaction request (if the particular protocol
the end

point im
plem

ents allow
s it), and

 any options that the client w
ants to specify.

T
ransactions com

e in tw
o types: acknow

led
ged

 and
 unacknow

led
ged

.  T
he d

efault is unacknow
led

ged
.

Set the T
_A

C
K

N
O

W
L

E
D

G
E

D
 bit in the O

T
Flags param

eter of the Snd
U

R
equest to get acknow

led
ged

transactions.  From
 the client's perspective the only d

ifference betw
een the tw

o is that w
hen a reply is

sent to an incom
ing acknow

led
ged

 request, the Snd
U

R
eply function d

oes not com
plete until the reply is

acknow
led

ged
.  In this case, kO

T
N

oE
rror w

ill be returned
 if the reply w

as acknow
led

ged
, and

kE
T

IM
E

D
O

U
T

E
rr w

ill be returned
 if the transaction protocol tim

ed
 out w

aiting for acknow
led

gm
ent.

For unacknow
led

ged
 transactions, the Snd

U
R

eply function com
pletes im

m
ed

iately.

T
here is no d

ifference betw
een issuing requests and

 receiving responses in synchronous or asynchronous
m

od
es.

T
he sequence below

 show
s the ord

er of events for a successful transaction request.

L
ocal

R
em

ote

C
lient m

akes a S
n
d
U
R
e
q
u
e
s
t call,

w
hich returns im

m
ed

iately w
ith no

error.

T
he rem

ote client’s notification routine
is called

 w
ith a T

_R
E

Q
U

E
ST

 event.

R
em

ote end
 issues a R

c
v
U
R
e
q
u
e
s
t,

form
ulates a response, issues a

S
n
d
U
R
e
p
l
y w

ith the requested
 d

ata
(and

 sequence # id
entifier)

C
lient  receives a T

_
R
E
P
L
Y event and

issues R
c
v
U
R
e
p
l
y to receive the reply.

k
O
T
N
o
E
r
r
o
r is returned

 and
 the

T
U
n
i
t
R
e
p
l
y structure contains the

reply inform
ation.
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If rem
ote end

 rejects the transaction request, or the request fails in som
e other w

ay, this is the sequence of
events:

L
ocal

R
em

ote

C
lient m

akes a S
n
d
U
R
e
q
u
e
s
t call,

w
hich returns im

m
ed

iately w
ith no

error.

T
he rem

ote client’s notification routine
is called

 w
ith a T

_R
E

Q
U

E
ST

 event.

R
em

ote end
 rejects the transaction

request.

T
he protocol w

ill retry the request to
protocol specification.

C
lient  receives a T

_
R
E
P
L
Y event and

issues R
c
v
U
R
e
p
l
y to receive the reply.

A
 k
E
T
I
M
E
D
O
U
T
E
r
r is returned

, and
 the

T
U
n
i
t
R
e
p
l
y structure contains no

useful inform
ation other than the

sequence num
ber of the correspond

ing
Snd

U
R

equest.

R
esp

on
d

in
g to a T

ran
saction

 R
eq

u
est

In ord
er to respond

 to a transaction request on an end
point, the client m

ust first bind
 the end

point w
ith

the B
i
n
d function.

Synchronous clients in blocking m
od

e m
ay issue a R

c
v
U
R
e
q
u
e
s
t call to w

ait for an incom
ing request.

C
lients w

ill receive a T
_R

E
Q

U
E

ST
 event notification w

hen a transaction request arrives (unless a
R

cvU
R

equest call is in progress by a synchronous, blocking client). T
he client m

ust issue the
R
c
v
U
R
e
q
u
e
s
t function to retrieve the inform

ation associated
 w

ith the transaction request. T
his

inform
ation includ

es the rem
ote ad

d
ress, any options associated

 w
ith the request, any d

ata associated
w

ith the request, and
 a sequence num

ber.

T
he client can either reject the incom

ing transaction request by calling C
a
n
c
e
l
U
R
e
p
l
y, or the client can

accept the incom
ing transaction request, form

ulate an appropriate response, and
 reply by calling the

S
n
d
U
R
e
p
l
y function and

 passing the sequence num
ber returned

 from
 the R

c
v
U
R
e
q
u
e
s
t function to

ind
icate w

hich transaction request the reply is for.
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S
yn

ch
ron

ou
s/B

lock
in

g R
esp

on
se

T
he sequence of events for hand

ling an incom
ing transaction request in synchronous m

od
e is show

n
below

L
ocal

R
em

ote

C
lient m

akes a B
i
n
d call.

C
lient m

akes a R
c
v
U
R
e
q
u
e
s
t call.

R
em

ote end
 uses S

n
d
U
R
e
q
u
e
s
t to send

a transaction request.

R
c
v
U
R
e
q
u
e
s
t returns to client w

ith
request info and

 sequence #.

C
lient m

akes an S
n
d
U
R
e
p
l
y call to

respond
 to the request.  If this w

as an
acknow

led
ged

 request, the Snd
U

R
eply

w
ill com

plete w
ith either kO

T
N

oE
rror if

the reply w
as acknow

led
ged

, or
kE

T
IM

E
D

O
U

T
E

rr if it w
as not.

R
em

ote end
’s notification routine  is

called
 w

ith T
_R

E
PL

Y
 to ind

icate that
reply d

ata is available.  R
c
v
U
R
e
p
l
y is

called
 to receive the reply d

ata.



T
ransactions

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 125
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

A
syn

ch
ron

ou
s R

esp
on

se

T
he sequence of events for accepting an incom

ing transaction request in asynchronous m
od

e is show
n

below

L
ocal

R
em

ote

C
lient m

akes a B
i
n
d call. T

he local end
is now

 read
y to receive incom

ing
transaction requests.

R
em

ote end
 uses S

n
d
U
R
e
q
u
e
s
t to send

a transaction request.

T
he client’s notification routine is called

w
ith a T

_R
E

Q
U

E
ST

 event.

C
lient m

akes a R
c
v
U
R
e
q
u
e
s
t call to

obtain request info and
 sequence #.

C
lient m

akes an S
n
d
U
R
e
p
l
y call to

respond
 to the request.

R
em

ote end
’s notification routine is

called
 w

ith T
_R

E
PL

Y
 to ind

icate the
S
n
d
U
R
e
q
u
e
s
t call has com

pleted
.

T
he client’s notification routine is called

w
ith T

_R
E

PL
Y

C
O

M
PL

E
T

E
 and

 the
cookie containing the sequence value
generated

 by the client for the
correspond

ing request.  T
he result cod

e
w

ill be either kO
T

N
oE

rror if the reply
w

as acknow
led

ged
, or

kE
T

IM
E

D
O

U
T

E
rr if it w

as not

C
on

n
ection

less T
ran

saction
s

O
pen T

ransport supports connectionless transaction end
points. T

he O
pen T

ransport functions specific to
this type of end

point are S
n
d
U
R
e
q
u
e
s
t, R

c
v
U
R
e
q
u
e
s
t, S

n
d
U
R
e
p
l
y
,
 
a
n
d
 
R
c
v
U
R
e
p
l
y.

S
n
d
U
R
e
q
u
e
s
t is used

 by a client to initiate a transaction;  the S
n
d
U
R
e
q
u
e
s
t function m

ust have a
unique (am

ong all currently outstand
ing outgoing requests) non-zero sequence num

ber value filled
 out

in the T
U

nitR
eply structure. T

he sequence num
ber is required

, since m
ultiple requests m

ay be
outstand

ing at any tim
e, and

 replies m
ay not arrive in the ord

er that the requests w
ere issued

.  T
he

R
c
v
U
R
e
p
l
y function is used

 to read
 incom

ing replies.  Since incom
ing replies d

o not necessarily arrive in
the sam

e ord
er as the requests w

ere sent, it is necessary to be prepared
 to receive a reply to any

outstand
ing requests.  O

ne m
ethod

 for d
ealing w

ith this is to call R
c
v
U
R
e
p
l
y w

ith no d
ata buffer.  T

his
w

ill result in the sequence num
ber being stored

 in the T
U
n
i
t
R
e
p
l
y structure, and

 the T
_
M
O
R
E flag being

set in the O
T
F
l
a
g
s param

eter (unless an error occurred
).  O

nce a reply has been partially received
 w

ith
the T

_M
O

R
E

 flag being set, it is guaranteed
 that subsequent calls to R

c
v
U
R
e
p
l
y w

ill read
 from

 the sam
e

reply, until the function returns w
ith the T

_
M
O
R
E flag cleared

.
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T
he end

point that is the d
estination of a transaction request read

s the request using the R
c
v
U
R
e
q
u
e
s
t

function. A
 sequence num

ber is returned
 along w

ith the request d
ata; the respond

ing client m
ust return

this sequence num
ber along w

ith the response d
ata w

hen m
aking the S

n
d
U
R
e
p
l
y function so that the

end
point can d

eterm
ine w

hich request the client is respond
ing to. T

his sequence num
ber is required

because one end
point (d

epend
ing upon the im

plem
entation) m

ay have m
ore than one concurrent

transaction outstand
ing at any given tim

e. A
 respond

ing client need
 not respond

 to requests in the ord
er

received
.
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S
n

d
U

R
eq

u
est

FU
N

C
T

IO
N

S
n
d
U
R
e
q
u
e
s
t

Send
 a unit request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
U
R
e
q
u
e
s
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
n
i
t
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s

r
e
q
F
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
U
R
e
q
u
e
s
t
(
T
U
n
i
t
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s
 
r
e
q
F
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

r
e
q
-
>
a
d
d
r
.
l
e
n

x
 
>
=
 
0

/
r
e
q
-
>
a
d
d
r
.
b
u
f

(
x
)

/
r
e
q
-
>
o
p
t
.
m
a
x
l
e
n

/
/

r
e
q
-
>
o
p
t
.
l
e
n

x
 
>
=
 
0

/
r
e
q
-
>
o
p
t
.
b
u
f

(
?
)

/
r
e
q
-
>
u
d
a
t
a
.
m
a
x
l
e
n

/
/

r
e
q
-
>
u
d
a
t
a
.
l
e
n

x
 
>
=
 
0

/
r
e
q
-
>
u
d
a
t
a
.
b
u
f

(
x
)

/
r
e
q
-
>
s
e
q
u
e
n
c
e

x
/

r
e
q
F
l
a
g
s

x
/

S
n
d
U
R
e
q
u
e
s
t is used

 by the client of a connectionless transaction end
point to send

 a unit
request to another end

point. T
he client passes a T

U
n
i
t
R
e
q
u
e
s
t structure and

 reqFlags that
contain the rem

ote ad
d

ress, the request d
ata, any options, and

 flags.

T
he T

U
n
i
t
R
e
q
u
e
s
t structure has the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he a

d
d
r m

em
ber contains the protocol ad

d
ress of the d

estination of the request. T
he a

d
d
r
.
l
e
n

field
 hold

s the length of the protocol ad
d

ress.

T
he o

p
t m

em
ber contains any protocol-specific options for the request. T

he o
p
t
.
l
e
n field

 hold
s

the length of the options, or zero if there are none.

T
he u

d
a
t
a m

em
ber contains the request d

ata. T
he u

d
a
t
a
.
l
e
n field

 specifies the length of the
request. T

his value m
ust not exceed

 the one returned
 in the e

t
s
u field

 of the T
E
n
d
p
o
i
n
t
I
n
f
o

structure filled
 in by O

p
e
n
E
n
d
p
o
i
n
t or G

e
t
E
n
d
p
o
i
n
t
I
n
f
o.

A
 client m

ay send
 non-contiguous d

ata by setting the req->
ud

ata.buf pointer to point to an
O

T
D

ata structure, and
 setting the req->

ud
ata.len value to kN

etbufD
ataIsO

T
D

ata

T
he sequence field

 should
 be set to a non-zero value that w

ill uniquely id
entify this request from

all other outstand
ing requests on the end

point.
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T
he only d

efined
 flag for Snd

U
R

equest are the T
_
A
C
K
N
O
W
L
E
D
G
E
D  and

 T
_
M
O
R
E flags.  T

he
T
_
M
O
R
E flag ind

icates that m
ore request d

ata w
ill be sent  in a subsequent S

n
d
U
R
e
q
u
e
s
t call.

T
he T

_
A
C
K
N
O
W
L
E
D
G
E
D flag ind

icates that the request is required
 to be acknow

led
ged

.  T
his flag

m
ay not be honored

 by all transaction protocols.

If the end
point is in non-blocking or asynchronous m

od
e, the S

n
d
U
R
e
q
u
e
s
t function w

ill return
a kO

T
Flow

E
rr if flow

 control restrictions prevent the d
ata from

 being accepted
 by the transport

provid
er at the tim

e the function is issued
.  A

fter this error occurs, a T
_G

O
D

A
T

A
 event w

ill be
issued

 w
hen the flow

 control restrictions are lifted
. T

his error w
ill never be returned

 if the
end

point is in blocking m
od

e.

T
he behavior of Snd

U
R

equest is sum
m

arized
 in the table below

.

S
yn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r never returned

R
eturns w

hen flow
 control lifts

and
 the request d

ata has been
sent to the protocol.

S
yn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns if flow

 control
restrictions are in effect or the
request d

ata has been sent to the
protocol.

A
syn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
syn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
F
l
o
w
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OR
c
v
U
R
e
q
u
e
s
t
,
 
R
c
v
U
R
e
p
l
y
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R
cvU

R
eq

u
est

FU
N

C
T

IO
N

R
c
v
U
R
e
q
u
e
s
t

R
ead

 an incom
ing unit request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
U
R
e
q
u
e
s
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
n
i
t
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s
*

f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
U
R
e
q
u
e
s
t
(
T
U
n
i
t
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s
*
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

r
e
q
-
>
a
d
d
r
.
l
e
n

/
x

r
e
q
-
>
a
d
d
r
.
b
u
f

?
(
?
)

r
e
q
-
>
o
p
t
.
m
a
x
l
e
n

x
/

r
e
q
-
>
o
p
t
.
l
e
n

/
x

r
e
q
-
>
o
p
t
.
b
u
f

?
(
?
)

r
e
q
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

r
e
q
-
>
u
d
a
t
a
.
l
e
n

/
x

r
e
q
-
>
u
d
a
t
a
.
b
u
f

?
(
?
)

r
e
q
-
>
s
e
q
u
e
n
c
e

/
x

f
l
a
g
s

/
x

R
c
v
U
R
e
q
u
e
s
t is used

 by a client of a connectionless transaction end
point to read

 a unit request.
T

he client supplies a T
U
n
i
t
R
e
q
u
e
s
t structure that w

ill be filled
 out w

ith the protocol ad
d

ress of
the originator of the request, any options associated

 w
ith the request, the request d

ata, and
 a

sequence num
ber to be passed

 back to the end
point w

hen a client m
akes a reply.

If the end
point is in synchronous m

od
e and

 is blocking, this function w
ill w

ait for a request to
arrive. If the end

point is in asynchronous m
od

e or is not blocking, the function w
ill return any

unread
 requests and

 the k
O
T
N
o
D
a
t
a
E
r
r result if there are no unread

 requests.

T
he end

point w
ill generate a T

_R
E

Q
U

E
ST

 event w
hen a request arrives. T

he client m
ay poll for

the arrival of a request by m
aking the L

o
o
k function or repeated

ly calling this function for as
long as the k

O
T
N
o
D
a
t
a
E
r
r result is returned

. If the client has a notification routine  installed
 on

the end
point, the event w

ill be sent to the notification routine .

T
he T

U
n
i
t
R
e
q
u
e
s
t structure has the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
a
d
d
r
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he a

d
d
r m

em
ber w

ill be filled
 in w

ith the protocol ad
d

ress of the originator of the request. T
he

a
d
d
r
.
m
a
x
l
e
n field

 m
ust be large enough to hold

 the protocol ad
d

ress or a
k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r error w

ill result and
 the incom

ing request w
ill be d

ropped
.
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T
he o

p
t m

em
ber contains any protocol-specific options for the request. T

he o
p
t
.
m
a
x
l
e
n field

m
ust be large enough to hold

 the options.

T
he u

d
a
t
a m

em
ber w

ill be filled
 in w

ith the request d
ata.

T
he u

d
a
t
a
.
b
u
f field

 points to a client-supplied
 buffer of size u

d
a
t
a
.
m
a
x
l
e
n; this buffer hold

s
the reply. T

o hold
 the largest possible reply, the u

d
a
t
a
.
m
a
x
l
e
n field

 should
 be set to a value

equal to that of the t
s
d
u field

 in the T
E
n
d
p
o
i
n
t
I
n
f
o structure filled

 in by O
p
e
n
E
n
d
p
o
i
n
t or

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o.

T
he s

e
q
u
e
n
c
e m

em
ber w

ill be filled
 out w

ith the end
point-assigned

 sequence num
ber for the

transaction. T
his sequence num

ber m
ust be passed

 by the client to the S
n
d
U
R
e
p
l
y function w

hen
send

ing the transaction reply, or to the C
a
n
c
e
l
U
R
e
p
l
y function to cancel the transaction.

T
he f

l
a
g
s param

eter w
ill be filled

 in w
ith the T

_
M
O
R
E flag if the client-supplied

 buffer is not
large enough to hold

 the entire request. T
he client m

ust reissue the R
c
v
U
R
e
q
u
e
s
t function to

retrieve the rest of the request. T
he a

d
d
r and

 options field
s w

ill be ignored
 on these subsequent

calls to R
c
v
U
R
e
q
u
e
s
t.

T
he f

l
a
g
s param

eter m
ay also contain the T

_
A
C
K
N
O
W
L
E
D
G
E
D bit if the request has been

id
entified

 as an acknow
led

ged
 request rather than an unacknow

led
ged

 request.  T
his bit w

ill only
be set on the first call to R

c
v
U
R
e
q
u
e
s
t.

In ad
d

ition, the flags param
eter m

ay also contain the T
_
P
A
R
T
I
A
L
D
A
T
A bit.  In this case, the

request d
ata being received

 is only partial, and
 there is m

ore com
ing, but it has not yet arrived

.
T

he d
ifference betw

een T
_
M
O
R
E and

 T
_
P
A
R
T
I
A
L
D
A
T
A is that the T

_M
O

R
E

 ind
icates that there is

m
ore d

ata, and
 the next call to R

cvU
R

equest w
ill read

 that d
ata, w

hile the T
_PA

R
T

IA
L

D
A

T
A

 flag
d

oes not have that guarantee.  L
ike the T

_A
C

K
N

O
W

L
E

D
G

E
D

 bit, the T
_PA

R
T

IA
L

D
A

T
A

 bit w
ill

only be set on the first call to R
cvU

R
equest.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
R
e
f
e
r
e
n
c
e
E
r
r

k
O
T
B
a
d
S
y
n
c
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OS
n
d
U
R
e
q
u
e
s
t, S

n
d
U
R
e
p
l
y
,
 
R
c
v
U
R
e
p
l
y
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S
n

d
U

R
ep

ly

FU
N

C
T

IO
N

S
n
d
U
R
e
p
l
y

Send
 a unit reply.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
U
R
e
p
l
y
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
n
i
t
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s

f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
U
R
e
p
l
y
(
T
U
n
i
t
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
p
l
y
-
>
o
p
t
.
m
a
x
l
e
n

/
/

r
e
p
l
y
-
>
o
p
t
.
l
e
n

x
/

r
e
p
l
y
-
>
o
p
t
.
b
u
f

(
x
)

/
r
e
p
l
y
-
>
u
d
a
t
a
.
m
a
x
l
e
n

/
/

r
e
p
l
y
-
>
u
d
a
t
a
.
l
e
n

x
/

r
e
p
l
y
-
>
u
d
a
t
a
.
b
u
f

(
x
)

/
r
e
p
l
y
-
>
s
e
q
u
e
n
c
e

x
/

f
l
a
g
s

x
/

S
n
d
U
R
e
p
l
y is used

 by the client of a connectionless transaction end
point to send

 a reply in
response to an incom

ing request. T
he client passes a T

U
n
i
t
R
e
p
l
y structure containing the

follow
ing m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he u

d
a
t
a T

N
e
t
b
u
f contains the reply d

ata. T
he reply d

ata is pointed
 to by the u

d
a
t
a
.
b
u
f

field
.

A
 client m

ay send
 non-contiguous d

ata by setting the reply->
ud

ata.buf pointer to point to an
O

T
D

ata structure, and
 setting the reply->

ud
ata.len value to kN

etbufD
ataIsO

T
D

ata

T
he o

p
t T

N
e
t
b
u
f contains any options that apply to the reply.

T
he client m

ust pass the sequence num
ber returned

 by the R
c
v
U
R
e
q
u
e
s
t function in the

s
e
q
u
e
n
c
e param

eter.

T
he client d

oes not need
 to specify the rem

ote ad
d

ress; the end
point uses the sequence to m

atch
the reply against a pend

ing request, so the end
point know

s w
here to send

 the response.
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T
he behavior of Snd

U
R

eply is sum
m

arized
 in the table below

.

S
yn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r never returned

R
eturns w

hen flow
 control lifts

and
 the reply has been

acknow
led

ged
 or tim

ed
 out(if

the m
atching request w

as an
acknow

led
ged

 request)

S
yn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately
for unacknow

led
ged

 requests,
and

 w
hen the reply has been

acknow
led

ged
 or tim

ed
 out for

acknow
led

ged
 requests.

A
syn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
 T
_
R
E
P
L
Y
C
O
M
P
L
E
T
E event is

sent to the notification routine
w

hen the reply is acknow
led

ged
or tim

ed
 out.

A
syn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
 T
_
R
E
P
L
Y
C
O
M
P
L
E
T
E event is

sent to the notification routine
w

hen the reply is acknow
led

ged
or tim

ed
 out.

If the reply w
as not successfully sent (i.e. tim

ed
 out - only for acknow

led
ged

 requests), the
r
e
s
u
l
t param

eter w
ill be set to kE

T
IM

E
D

O
U

T
E

rr.  For unacknow
led

ged
 requests, a

T
_R

E
PL

Y
C

O
M

PL
E

T
E

  event w
ill still be generated

 for asynchronous clients so that the logic is
the sam

e for replying to both acknow
led

ged
 and

 unacknow
led

ged
 requests.

T
he c

o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion w

ill be set to the
the sequence value generated

 by the client for the correspond
ing request. (  In cases w

here
T

_M
O

R
E

 is used
 to send

 the reply in m
ultiple "chunks", the first T

U
n
i
t
R
e
p
l
y
* is used

).

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r
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S
E

E
 A

L
S

OR
c
v
U
R
e
q
u
e
s
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R
cvU

R
ep

ly

FU
N

C
T

IO
N

R
c
v
U
R
e
p
l
y

R
eceive a unit reply.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
U
R
e
p
l
y
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
U
n
i
t
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
*

r
e
p
l
y
F
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
U
R
e
p
l
y
(
T
U
n
i
t
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
*

r
e
p
l
y
F
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
p
l
y
-
>
o
p
t
.
m
a
x
l
e
n

x
/

r
e
p
l
y
-
>
o
p
t
.
l
e
n

/
x

r
e
p
l
y
-
>
o
p
t
.
b
u
f

x
(
x
)

r
e
p
l
y
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

r
e
p
l
y
-
>
u
d
a
t
a
.
l
e
n

/
x

r
e
p
l
y
-
>
u
d
a
t
a
.
b
u
f

x
(
x
)

r
e
p
l
y
-
>
s
e
q
u
e
n
c
e

/
x

r
e
p
l
y
F
l
a
g
s

x
(
x
)

R
c
v
U
R
e
p
l
y is used

 by the client of a connectionless transaction end
point to receive a reply

generated
 by a call to S

n
d
U
R
e
q
u
e
s
t. T

he client passes a T
U
n
i
t
R
e
p
l
y structure containing the

follow
ing m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he u

d
a
t
a T

N
e
t
b
u
f contains the buffer for the reply d

ata. T
he reply d

ata w
ill be pointed

 to by
the u

d
a
t
a
.
b
u
f field

.

T
he o

p
t T

N
e
t
b
u
f contains any options that apply to the reply.

T
he s

e
q
u
e
n
c
e field

 w
ill be filled

 in w
ith the sequence num

ber of the m
atching Snd

U
R

equest.

T
he f

l
a
g
s param

eter w
ill be filled

 in w
ith the T

_
M
O
R
E bit set if the R

cvU
R

eply call d
id

 not read
all of the reply d

ata.

Since it is not possible to know
 ahead

 of tim
e w

hich request the incom
ing reply w

ill m
atch, the

client m
ust be prepared

 to receive a reply to any outstand
ing request.  O

ne w
ay to d

eal w
ith this

is to first call R
cvU

R
eply w

ith a zero value in reply->
ud

ata.m
axlen.  T

his w
ill return the sequence

num
ber and

 the option inform
ation, as w

ell as setting the T
_M

O
R

E
 flag (unless an error occurred

- then there is no d
ata to read

).  O
nce the m

atching request and
 the appropriate reply buffer have

been found
, a second

 R
c
v
U
R
e
p
l
y m

ay be issued
 to read

 the actual reply d
ata.  O

n these second
and

 subsequent read
s, the r

e
p
l
y
-
>
o
p
t
.
l
e
n field

 w
ill be set to 0.  It is guaranteed

 that once a
reply has been partially read

 and
 set the T

_M
O

R
E

 flag, subsequent calls to R
cvU

R
eply w

ill read
from

 that sam
e reply until all the d

ata has been read
.
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 In ad
d

ition, the f
l
a
g
s param

eter m
ay also contain the T

_
P
A
R
T
I
A
L
D
A
T
A bit.  In this case, the

reply d
ata being received

 is only partial, and
 there is m

ore com
ing, but it has not yet arrived

.
T

he d
ifference betw

een T
_
M
O
R
E and

 T
_
P
A
R
T
I
A
L
D
A
T
A is that the T

_M
O

R
E

 ind
icates that there is

m
ore d

ata, and
 the next call to R

cvU
R

eply w
ill read

 that d
ata, w

hile the T
_PA

R
T

IA
L

D
A

T
A

 flag
d

oes not have that guarantee.  T
he T

_PA
R

T
IA

L
D

A
T

A
 bit w

ill only be set on the first call to
R

cvU
R

eply.

C
lients in asynchronous m

od
e w

ill receive a T
_
R
E
P
L
Y event to ind

icate that incom
ing reply d

ata
is available.  O

nce this occurs, R
c
v
U
R
e
p
l
y should

 be called
 repeated

ly to read
 d

ata until it
returns a k

O
T
N
o
D
a
t
a
E
r
r.  O

therw
ise, no future T

_
R
E
P
L
Y events w

ill be received
.

If a transaction has tim
ed

 out aw
aiting reply d

ata, the R
cvU

R
eply function w

ill return a
kE

T
IM

E
D

O
U

T
E

rr, and
 the r

e
p
l
y
-
>
s
e
q
u
e
n
c
e field

 w
ill ind

icate w
hich request tim

ed
 out.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
E
T
I
M
E
D
O
U
T
E
r
r

S
E

E
 A

L
S

OS
n
d
U
R
e
q
u
e
s
t
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C
an

celU
R

eq
u

est

FU
N

C
T

IO
N

C
a
n
c
e
l
U
R
e
q
u
e
s
t

C
ancel an outstand

ing Snd
U

R
equest.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
a
n
c
e
l
U
R
e
q
u
e
s
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
C
a
n
c
e
l
U
R
e
q
u
e
s
t
(
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
s
e
q

x
.

C
a
n
c
e
l
U
R
e
q
u
e
s
t is used

 by the client of a connectionless transaction end
point to cancel an

outstand
ing outgoing request function (a call to S

n
d
U
R
e
q
u
e
s
t).   C

alling this function tells the
protocol that this transaction is no longer of interest, and

 allow
s it to free up any m

em
ory

associated
 w

ith this transaction  T
here is no acknow

led
gm

ent from
 this function.  If the sequence

num
ber ind

icated
 is not a valid

 sequence num
ber, then nothing w

ill be d
one.

It is the responsibility of the client to d
estroy any d

ata structures associated
 w

ith the canceled
request.

If the value of the s
e
q param

eter is set to zero, then A
L

L
 outstand

ing Snd
U

R
equest functions

w
ill be canceled

.

B
e sure to call C

a
n
c
e
l
U
R
e
p
l
y if you are canceling an incom

ing request.  T
his is necessary

because the O
T
S
e
q
u
e
n
c
e value of incom

ing requests are generated
 by the protocol, w

hile the
O
T
S
e
q
u
e
n
c
e value of outgoing requests are generated

 by the client, and
 they m

ay overlap.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
S
R
E
r
r

S
E

E
 A

L
S

OC
a
n
c
e
l
U
R
e
p
l
y
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C
an

celU
R

ep
ly

FU
N

C
T

IO
N

C
a
n
c
e
l
U
R
e
p
l
y

C
ancel an outstand

ing R
cvU

R
equest.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
a
n
c
e
l
U
R
e
p
l
y
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
C
a
n
c
e
l
U
R
e
p
l
y
(
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
s
e
q

x
.

C
a
n
c
e
l
U
R
e
p
l
y is used

 by the client of a connectionless transaction end
point to cancel an

outstand
ing incom

ing request (received
 by R

cvU
R

equest).   C
alling this function tells the protocol

that this transaction is no longer of interest, and
 allow

s it to free up any m
em

ory associated
 w

ith
this transaction.  T

here is no acknow
led

gm
ent from

 this function.  If the sequence num
ber

ind
icated

 is not a valid
 sequence num

ber, then nothing w
ill be d

one.

It is the responsibility of the client to d
estroy any d

ata structures associated
 w

ith the canceled
request.

If the value of the s
e
q param

eter is set to zero, then A
L

L
 outstand

ing incom
ing requests w

ill be
canceled

.

B
e sure to call C

a
n
c
e
l
U
R
e
q
u
e
s
t
 if you are canceling an outgoing request.  T

his is necessary
because the O

T
S
e
q
u
e
n
c
e value of incom

ing requests are generated
 by the protocol, w

hile the
O
T
S
e
q
u
e
n
c
e value of outgoing requests are generated

 by the client, and
 they m

ay overlap.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
S
R
E
r
r

S
E

E
 A

L
S

OC
a
n
c
e
l
U
R
e
q
u
e
s
t

 



C
onnection-O

riented
 T

ransactions

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 139
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

C
on

n
ection

-O
rien

ted
 T

ran
saction

s
O

pen T
ransport supports connection-oriented

 transaction end
points. T

he functions specific to this type of
end

point are S
n
d
R
e
q
u
e
s
t, R

c
v
R
e
q
u
e
s
t, S

n
d
R
e
p
l
y, and

 C
a
n
c
e
l
R
e
q
u
e
s
t.
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S
n

d
R

eq
u

est

FU
N

C
T

IO
N

S
n
d
R
e
q
u
e
s
t

Send
 a request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
R
e
q
u
e
s
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s

r
e
q
F
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
R
e
q
u
e
s
t
(
T
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s
 
r
e
q
F
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
d
a
t
a
.
m
a
x
l
e
n

/
/

r
e
q
-
>
d
a
t
a
.
l
e
n

x
/

r
e
q
-
>
d
a
t
a
.
b
u
f

(
x
)

/
r
e
q
-
>
o
p
t
.
m
a
x
l
e
n

/
/

r
e
q
-
>
o
p
t
.
l
e
n

x
 
>
=
 
0

/
r
e
q
-
>
o
p
t
.
b
u
f

(
x
)

/
r
e
q
-
>
s
e
q
u
e
n
c
e

x
/

r
e
q
F
l
a
g
s

x
/

S
n
d
R
e
q
u
e
s
t is used

 by the client of a connection-oriented
 transaction end

point to send
 a request

to an end
point on the other end

 of the connection. T
he client passes a T

R
e
q
u
e
s
t structure and

r
e
q
F
l
a
g
s param

eter that contain the request d
ata, options, and

 flags.

T
he T

R
e
q
u
e
s
t structure has the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
d
a
t
a
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
s

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he d

a
t
a m

em
ber contains the request d

ata. If the d
a
t
a
.
l
e
n field

 is non-negative, the
d
a
t
a
.
b
u
f field

 contains a pointer to the request d
ata.

A
 client m

ay send
 non-contiguous d

ata by setting the req->
ud

ata.buf pointer to point to an
O

T
D

ata structure, and
 setting the req->

ud
ata.len value to kN

etbufD
ataIsO

T
D

ata

T
he s

e
q
u
e
n
c
e field

 should
 be set to a non-zero value that w

ill uniquely id
entify this request

from
 all other oustand

ing requests on the end
point.

T
he only d

efined
 flag for Snd

R
equest is the T

_
M
O
R
E flags.  T

he T
_
M
O
R
E flag ind

icates that m
ore

request d
ata w

ill be sent  in a subsequent S
n
d
R
e
q
u
e
s
t call.

If the end
point is in non-blocking or asynchronous m

od
e, the S

n
d
R
e
q
u
e
s
t function w

ill return a
kO

T
Flow

E
rr if flow

 control restrictions prevent the d
ata from

 being accepted
 by the transport

provid
er at the tim

e the function is issued
.  A

fter this error occurs, a T
_G

O
D

A
T

A
 event w

ill be
issued

 w
hen the flow

 control restrictions are lifted
. T

his error w
ill never be returned

 if the
end

point is in blocking m
od

e.
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T
he behavior of Snd

R
equest is sum

m
arized

 in the table below
.

S
yn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r never returned

R
eturns w

hen flow
 control lifts

and
 the reply has been received

.

S
yn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns if flow

 control
restrictions are in effect or w

hen
the reply has been received

.

A
syn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

T
_
R
E
P
L
Y events m

ay be sent to
the notification routine as reply
d

ata becom
es available

A
syn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

T
_
R
E
P
L
Y
 events m

ay be sent to
the notification routine as reply
d

ata becom
es available

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_IN

R
E

L

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
F
l
o
w
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OR
c
v
R
e
q
u
e
s
t
,
 
S
n
d
R
e
p
l
y
,
 
R
c
v
R
e
p
l
y
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R
cvR

eq
u

est

FU
N

C
T

IO
N

R
c
v
R
e
q
u
e
s
t

R
ead

 an incom
ing request.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
R
e
q
u
e
s
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s
*

f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
R
e
q
u
e
s
t
(
T
R
e
q
u
e
s
t
*
 
r
e
q
,
 
O
T
F
l
a
g
s
*
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
d
a
t
a
.
m
a
x
l
e
n

x
/

r
e
q
-
>
d
a
t
a
.
l
e
n

/
x

r
e
q
-
>
d
a
t
a
.
b
u
f

(
?
)

(
x
)

r
e
q
-
>
o
p
t
.
m
a
x
l
e
n

x
/

r
e
q
-
>
o
p
t
.
l
e
n

/
x

r
e
q
-
>
o
p
t
.
b
u
f

?
(
?
)

r
e
q
-
>
s
e
q
u
e
n
c
e

/
x

f
l
a
g
s

/
x

R
c
v
R
e
q
u
e
s
t is used

 by a client of a connection-oriented
 transaction end

point to read
 an

incom
ing request. T

he client supplies a T
R
e
q
u
e
s
t structure that w

ill be filled
 out w

ith the
request d

ata, options,  and
 a sequence num

ber to be passed
 back to the end

point w
hen a client

m
akes a reply.

If the end
point is in synchronous m

od
e and

 is blocking, this function w
ill w

ait for a request to
arrive. If the end

point is in asynchronous m
od

e or is not blocking, the function w
ill return any

unread
 requests and

 the k
O
T
N
o
D
a
t
a
E
r
r result if there are no unread

 requests.

T
he end

point w
ill generate a T

_R
E

Q
U

E
ST

 event w
hen a request arrives. T

he client m
ay poll for

the arrival of a request by m
aking the L

o
o
k function or repeated

ly calling this function for as
long as the k

O
T
N
o
D
a
t
a
E
r
r result is returned

. If the client has a notification routine  installed
 on

the end
point, the event w

ill be sent to the notification routine .

T
he T

R
e
q
u
e
s
t structure has the follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
d
a
t
a
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he d

a
t
a m

em
ber w

ill be filled
 in w

ith the request d
ata. T

he d
a
t
a
.
b
u
f field

 points to a client-
supplied

 buffer of size d
a
t
a
.
m
a
x
l
e
n to hold

 the request.

T
he s

e
q
u
e
n
c
e m

em
ber w

ill be filled
 out w

ith the end
point-assigned

 sequence num
ber for the

transaction. T
his sequence num

ber m
ust be passed

 by the client to the S
n
d
R
e
p
l
y function w

hen
send

ing the transaction reply.
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T
he f

l
a
g
s param

eter w
ill be filled

 in w
ith the T

_
M
O
R
E flag if the client-supplied

 buffer is not
large enough to hold

 the entire request. T
he client m

ust reissue the R
c
v
R
e
q
u
e
s
t function to

retrieve the rest of the request. T
he options field

 w
ill be ignored

 on these calls to R
c
v
R
e
q
u
e
s
t.

In ad
d

ition, the flags param
eter m

ay also contain the T
_
P
A
R
T
I
A
L
D
A
T
A bit.  In this case, the

request d
ata being received

 is only partial, and
 there is m

ore com
ing, but it has not yet arrived

.
T

he d
ifference betw

een T
_
M
O
R
E and

 T
_
P
A
R
T
I
A
L
D
A
T
A is that the T

_M
O

R
E

 ind
icates that there is

m
ore d

ata, and
 the next call to R

cvR
equest w

ill read
 that d

ata, w
hile the T

_PA
R

T
IA

L
D

A
T

A
 flag

d
oes not have that guarantee.  T

he T
_PA

R
T

IA
L

D
A

T
A

 bit w
ill only be set on the first call to

R
cvR

equest.  A
ll subsequent calls to R

cvR
equest are guaranteed

 to continue read
ing the partial

d
ata in question until the R

cvR
equest returns w

ithout the T
_M

O
R

E
 flag set.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_O

U
T

R
E

L

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

OS
n
d
R
e
q
u
e
s
t
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S
n

d
R

ep
ly

FU
N

C
T

IO
N

S
n
d
R
e
p
l
y

Send
 a reply.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
S
n
d
R
e
p
l
y
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
 
f
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
S
n
d
R
e
p
l
y
(
T
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
 
f
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
p
l
y
-
>
d
a
t
a
.
m
a
x
l
e
n

/
/

r
e
p
l
y
-
>
d
a
t
a
.
l
e
n

x
/

r
e
p
l
y
-
>
d
a
t
a
.
b
u
f

(
x
)

/
r
e
p
l
y
-
>
o
p
t
.
m
a
x
l
e
n

/
/

r
e
p
l
y
-
>
o
p
t
.
l
e
n

x
/

r
e
p
l
y
-
>
o
p
t
.
b
u
f

(
x
)

/
r
e
p
l
y
-
>
s
e
q
u
e
n
c
e

x
/

f
l
a
g
s

x
/

S
n
d
R
e
p
l
y is used

 by the client of a connection-oriented
 transaction end

point to send
 a reply in

response to an incom
ing request. T

he client passes a T
R
e
p
l
y structure containing the follow

ing
m

em
bers:s

t
r
u
c
t
 
T
N
e
t
b
u
f
 
d
a
t
a
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t
;

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he d

a
t
a T

N
e
t
b
u
f contains the reply d

ata. T
he reply d

ata is pointed
 to by the u

d
a
t
a
.
b
u
f field

.

A
 client m

ay send
 non-contiguous d

ata by setting the reply->
d

ata.buf pointer to point to an
O

T
D

ata structure, and
 setting the reply->

d
ata.len value to kN

etbufD
ataIsO

T
D

ata

T
he o

p
t T

N
e
t
b
u
f contains any options that apply to the reply.

T
he client m

ust pass the sequence num
ber returned

 by the R
c
v
R
e
q
u
e
s
t function in the

s
e
q
u
e
n
c
e param

eter.
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T
he behavior of Snd

R
eply is sum

m
arized

 in the table below
.

S
yn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r never returned

R
eturns w

hen flow
 control lifts

and
 the reply has been

successfully sent or tim
ed

 out.

S
yn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns if flow

 control
restrictions are in effect or w

hen
the reply has been successfully
sent or tim

ed
 out.

A
syn

c/B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
 T
_
R
E
P
L
Y
C
O
M
P
L
E
T
E event is

sent to the notification routine
w

hen the reply is successfully
sent or tim

ed
 out.

A
syn

c/N
on

-B
lock

in
g

k
O
T
F
l
o
w
E
r
r m

ay be returned

R
eturns to caller im

m
ed

iately

A
 T
_
R
E
P
L
Y
C
O
M
P
L
E
T
E event is

sent to the notification routine
w

hen the reply is successfully
sent or tim

ed
 out.

If the reply w
as not successfully sent (i.e. tim

ed
 out - only for acknow

led
ged

 requests), the
r
e
s
u
l
t param

eter w
ill be set to kE

T
IM

E
D

O
U

T
E

rr.  For unacknow
led

ged
 requests, a

T
_R

E
PL

Y
C

O
M

PL
E

T
E

  event w
ill still be generated

 for asynchronous clients so that the logic is
the sam

e for replying to both acknow
led

ged
 and

 unacknow
led

ged
 requests.

T
he c

o
o
k
i
e param

eter passed
 to the notification routine to ind

icate com
pletion w

ill be set to the
r
e
p
l
y
 param

eter of the original request (In cases w
here T

_M
O

R
E

 is used
 to send

 the reply in
m

ultiple "chunks", the first T
R
e
p
l
y
* is used

).

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

, T
_O

U
T

R
E

L
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R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
F
l
a
g
E
r
r

k
O
T
B
a
d
R
e
f
e
r
e
n
c
e
E
r
r

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

k
O
T
B
a
d
S
y
n
c
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
O
u
t
S
t
a
t
e
E
r
r

S
E

E
 A

L
S

ON
one
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R
cvR

ep
ly

FU
N

C
T

IO
N

R
c
v
R
e
p
l
y

R
eceive a reply.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
c
v
R
e
p
l
y
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
T
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
*

r
e
p
l
y
F
l
a
g
s
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
R
c
v
R
e
p
l
y
(
T
R
e
p
l
y
*
 
r
e
p
l
y
,
 
O
T
F
l
a
g
s
*
 
r
e
p
l
y
F
l
a
g
s
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
p
l
y
-
>
o
p
t
.
m
a
x
l
e
n

x
/

r
e
p
l
y
-
>
o
p
t
.
l
e
n

/
x

r
e
p
l
y
-
>
o
p
t
.
b
u
f

x
(
x
)

r
e
p
l
y
-
>
u
d
a
t
a
.
m
a
x
l
e
n

x
/

r
e
p
l
y
-
>
u
d
a
t
a
.
l
e
n

/
x

r
e
p
l
y
-
>
u
d
a
t
a
.
b
u
f

x
(
x
)

r
e
p
l
y
-
>
s
e
q
u
e
n
c
e

x
x

replyFlags
x

(
x
)

R
c
v
R
e
p
l
y is used

 by the client of a connection-oriented
 transaction end

point to receive a reply
generated

 by a call to S
n
d
R
e
q
u
e
s
t. T

he client passes a T
R
e
p
l
y structure containing the

follow
ing m

em
bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
u
d
a
t
a
;

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
o
p
t

O
T
S
e
q
u
e
n
c
e
 
s
e
q
u
e
n
c
e
;

T
he u

d
a
t
a T

N
e
t
b
u
f contains the buffer for the reply d

ata. T
he reply d

ata w
ill be pointed

 to by
the u

d
a
t
a
.
b
u
f field

.

T
he o

p
t T

N
e
t
b
u
f contains any options that apply to the reply.

T
he s

e
q
u
e
n
c
e field

 w
ill be filled

 in w
ith the sequence num

ber of the m
atching Snd

R
equest.

T
he f

l
a
g
s param

eter w
ill be filled

 in w
ith the T

_
M
O
R
E bit set if the R

cvR
eply call d

id
 not read

 all
of the reply d

ata.

Since it is not possible to know
 ahead

 of tim
e w

hich request the incom
ing reply w

ill m
atch, the

client m
ust be prepared

 to receive a reply to any outstand
ing request.  O

ne w
ay to d

eal w
ith this

is to first call R
cvR

eply w
ith a zero value in reply->

ud
ata.m

axlen.  T
his w

ill return the sequence
num

ber and
 the option inform

ation, as w
ell as setting the T

_M
O

R
E

 flag (unless an error occurred
- then there is no d

ata to read
).  O

nce the m
atching request and

 the appropriate reply buffer have
been found

, a second
 R
c
v
R
e
p
l
y m

ay be issued
 to read

 the actual reply d
ata.  O

n these second
and

 subsequent read
s, the r

e
p
l
y
-
>
o
p
t
.
l
e
n field

 w
ill be set to 0.  It is guaranteed

 that once a
reply has been partially read

 and
 set the T

_M
O

R
E

 flag, subsequent calls to R
cvR

eply w
ill read

from
 that sam

e reply until all the d
ata has been read

.
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 In ad
d

ition, the f
l
a
g
s param

eter m
ay also contain the T

_
P
A
R
T
I
A
L
D
A
T
A bit.  In this case, the

reply d
ata being received

 is only partial, and
 there is m

ore com
ing, but it has not yet arrived

.
T

he d
ifference betw

een T
_
M
O
R
E and

 T
_
P
A
R
T
I
A
L
D
A
T
A is that the T

_M
O

R
E

 ind
icates that there is

m
ore d

ata, and
 the next call to R

cvR
eply w

ill read
 that d

ata, w
hile the T

_PA
R

T
IA

L
D

A
T

A
 flag

d
oes not have that guarantee.  T

he T
_PA

R
T

IA
L

D
A

T
A

 bit w
ill only be set on the first call to

R
cvR

eply.

C
lients in asynchronous m

od
e w

ill receive a T
_
R
E
P
L
Y event to ind

icate that incom
ing reply d

ata
is available.  O

nce this occurs, R
c
v
R
e
p
l
y should

 be called
 repeated

ly to read
 d

ata until it returns
a k

O
T
N
o
D
a
t
a
E
r
r.  O

therw
ise, no future T

_
R
E
P
L
Y events w

ill be received
.

If a transaction has tim
ed

 out aw
aiting reply d

ata, the R
cvR

eply function w
ill return a

kE
T

IM
E

D
O

U
T

E
rr, and

 the r
e
p
l
y
-
>
s
e
q
u
e
n
c
e field

 w
ill ind

icate w
hich request tim

ed
 out.

V
A

L
ID

 S
T

A
T

E
S

T
_ID

L
E

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
L
o
o
k
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

S
E

E
 A

L
S

OS
n
d
U
R
e
q
u
e
s
t
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C
an

celR
eq

u
est

FU
N

C
T

IO
N

C
a
n
c
e
l
R
e
q
u
e
s
t

C
ancel an outstand

ing Snd
R

equest.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
a
n
c
e
l
R
e
q
u
e
s
t
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
C
a
n
c
e
l
R
e
q
u
e
s
t
(
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
s
e
q

x
.

C
a
n
c
e
l
R
e
q
u
e
s
t is used

 by the client of a connection-oriented
 transaction end

point to cancel an
outstand

ing outgoing request function (a call to S
n
d
R
e
q
u
e
s
t).   C

alling this function tells the
protocol that this transaction is no longer of interest, and

 allow
s it to free up any m

em
ory

associated
 w

ith this transaction  T
here is no acknow

led
gm

ent from
 this function.  If the sequence

num
ber ind

icated
 is not a valid

 sequence num
ber, then nothing w

ill be d
one.

It is the responsibility of the client to d
estroy any d

ata structures associated
 w

ith the canceled
request.

If the value of the s
e
q param

eter is set to zero, then A
L

L
 outstand

ing Snd
R

equest functions w
ill

be canceled
.

B
e sure to call C

a
n
c
e
l
R
e
p
l
y if you are canceling an incom

ing request.  T
his is necessary because

the O
T
S
e
q
u
e
n
c
e value of incom

ing requests are generated
 by the protocol, w

hile the
O
T
S
e
q
u
e
n
c
e value of outgoing requests are generated

 by the client, and
 they m

ay overlap.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
S
R
E
r
r

S
E

E
 A

L
S

OC
a
n
c
e
l
R
e
p
l
y
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C
an

celR
ep

ly

FU
N

C
T

IO
N

C
a
n
c
e
l
R
e
p
l
y

C
ancel an outstand

ing R
cvR

equest.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
a
n
c
e
l
R
e
p
l
y
(
E
n
d
p
o
i
n
t
R
e
f
 
r
e
f
,
 
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
E
n
d
p
o
i
n
t
:
:
C
a
n
c
e
l
R
e
p
l
y
(
O
T
S
e
q
u
e
n
c
e
 
s
e
q
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
s
e
q

x
.

C
a
n
c
e
l
R
e
p
l
y is used

 by the client of a connection-oriented
 transaction end

point to cancel an
outstand

ing incom
ing request (received

 by R
cvR

equest).   C
alling this function tells the protocol

that this transaction is no longer of interest, and
 allow

s it to free up any m
em

ory associated
 w

ith
this transaction.  T

here is no acknow
led

gm
ent from

 this function.  If the sequence num
ber

ind
icated

 is not a valid
 sequence num

ber, then nothing w
ill be d

one.

It is the responsibility of the client to d
estroy any d

ata structures associated
 w

ith the canceled
request.

If the value of the s
e
q param

eter is set to zero, then A
L

L
 outstand

ing incom
ing requests w

ill be
canceled

.

B
e sure to call C

a
n
c
e
l
R
e
q
u
e
s
t
 if you are canceling an outgoing request.  T

his is necessary
because the O

T
S
e
q
u
e
n
c
e value of incom

ing requests are generated
 by the protocol, w

hile the
O
T
S
e
q
u
e
n
c
e value of outgoing requests are generated

 by the client, and
 they m

ay overlap.

V
A

L
ID

 S
T

A
T

E
S

T
_D

A
T

A
X

FE
R

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
S
R
E
r
r

S
E

E
 A

L
S

OC
a
n
c
e
l
R
e
q
u
e
s
t
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 A
d

d
ress M

ap
p

in
g

A
nother type of O

pen T
ransport provid

er d
escribed

 in this d
ocum

ent is called
 a m

apper.  A
 m

apper is
used

 to hand
le m

apping nam
es to protocol ad

d
resses. A

 client m
ay create m

ultiple m
apper objects if

d
esired

.

W
ith a m

apper, a client can brow
se the netw

ork using the L
o
o
k
u
p
N
a
m
e function to brow

se for all
protocol ad

d
resses associated

 w
ith a particular nam

e or nam
e pattern. A

 client can register a nam
e on the

netw
ork and

 m
ake it visible to other netw

ork d
evices by using the R

e
g
i
s
t
e
r
N
a
m
e function. T

his
registered

 nam
e can be rem

oved
 using the m

apper’s R
e
m
o
v
e
N
a
m
e function. T

he C
o
n
f
i
r
m
N
a
m
e function

is used
 to efficiently verify that a particular nam

e to protocol ad
d

ress m
apping is valid

.

N
ot all protocol fam

ilies can support all of the functions available to the m
apper, but m

ost w
ill support

the L
o
o
k
u
p
N
a
m
e and

 C
o
n
f
i
r
m
N
a
m
e functions (d

escribed
 below

).

M
appers support the sam

e functionality supplied
 to all provid

ers.

A
s w

ith all O
pen T

ransport provid
ers, there are functions to create the m

apper, O
p
e
n
M
a
p
p
e
r
 and

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r, and

 a function to d
estroy the m

apper, C
l
o
s
e
P
r
o
v
i
d
e
r. A

 m
apper can be used

 in
either synchronous or asynchronous m

od
e and

 uses a notification routine  to hand
le client callbacks for

com
pletion events. U

nlike an end
point, a m

apper d
oes not have any notification events that it send

s to
the client’s notification routine.  It has only com

pletion events.

T
here are no functions available to cancel outstand

ing asynchronous m
apper functions.  T

he only w
ay to

cancel outstand
ing asynchronous m

apper functions is to close the m
apper (call O

T
C
l
o
s
e
P
r
o
v
i
d
e
r w

ith
the M

apperR
ef value).
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O
T

O
p

en
M

ap
p

er

FU
N

C
T

IO
N

O
p
e
n
M
a
p
p
e
r

C
reate a m

apper.

C
 IN

T
E

R
FA

C
E

M
a
p
p
e
r
R
e
f

O
T
O
p
e
n
M
a
p
p
e
r
(
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
c
o
n
f
i
g
,
 
O
T
O
p
e
n
F
l
a
g
s
 
o
f
l
a
g
,

O
S
S
t
a
t
u
s
*
 
e
r
r
)

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
Param

eters
B

efore
C

all
A

fter
C

all
c
o
n
f
i
g

x
/

o
f
l
a
g

x
/

e
r
r

/
x

O
T
O
p
e
n
M
a
p
p
e
r creates a m

apper based
 on the supplied

 inform
ation, and

 returns a value by
w

hich the created
 m

apper can be id
entified

 w
hen calling other m

apper functions.

T
he m

apper w
ill be opened

 in synchronous, non-blocking m
od

e.

T
he c

o
n
f
i
g param

eter is a pointer to an O
T

C
onfiguration structure. T

he client should
 not create

one of these structures, but rather use the  function O
T

C
reateC

onfiguration:

p
a
s
c
a
l
 
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
(
c
h
a
r
*
 
p
a
t
h
)
;

T
his function takes a string param

eter w
hich d

escribes the d
esired

 provid
er layering (see the

section on provid
er layering) and

 creates an O
T
C
o
n
f
i
g
u
r
a
t
i
o
n structure, returning a pointer to

it to the client. T
he client should

 pass this pointer to O
p
e
n
M
a
p
p
e
r
. T

he O
T
O
p
e
n
M
a
p
p
e
r function

w
ill d

estroy the structure. A
n exam

ple of calling O
p
e
n
M
a
p
p
e
r using this function is show

n
below

:
O
S
S
t
a
t
u
s
 
e
r
r
;

M
a
p
p
e
r
R
e
f
 
e
p
 
=
 
O
T
O
p
e
n
M
a
p
p
e
r
(
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
(
“
n
b
p
”
)
,
 
0
,
 
&
e
r
r
)
;

T
he nam

e string passed
 to the O

T
C

reateC
onfiguration function is d

epend
ent upon w

hich
protocol fam

ily the client w
ishes to create a m

apper for. T
he nam

e string to be used
 to create a

m
apper for a particular protocol fam

ily w
ill be given in the O

pen T
ransport d

ocum
entation for

that particular protocol fam
ily.

T
he param

eter o
f
l
a
g is not currently used

 and
 should

 be set to zero.

T
he output param

eter e
r
r points to a result cod

e.

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
E
N
T
E
r
r

k
E
N
X
I
O
E
r
r

k
E
N
O
M
E
M
E
r
r
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S
E

E
 A

L
S

OA
s
y
n
c
O
p
e
n
M
a
p
p
e
r
,
 
C
l
o
s
e
P
r
o
v
i
d
e
r

A
d

d
ress M

apping

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 154
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

O
T

A
syn

cO
p

en
M

ap
p

er

FU
N

C
T

IO
N

A
s
y
n
c
O
p
e
n
M
a
p
p
e
r

C
reate a m

apper.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
A
s
y
n
c
O
p
e
n
M
a
p
p
e
r
(
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
c
o
n
f
i
g
,
 
O
T
O
p
e
n
F
l
a
g
s

o
f
l
a
g
,
 
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
 
p
r
o
c
,
 
v
o
i
d
*
 
c
o
n
t
e
x
t
P
t
r
)

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
Param

eters
B

efore
C

all
A

fter
C

all
c
o
n
f
i
g

x
/

o
f
l
a
g

x
/

p
r
o
c

x
/

c
o
n
t
e
x
t
P
t
r

x
/

O
T
A
s
y
n
c
O
p
e
n
M
a
p
p
e
r  creates a m

apper asynchronously, based
 on the supplied

 inform
ation.   If

this function returns an error im
m

ed
iately, then the notification function w

ill not be called
.  If

k
O
T
N
o
E
r
r
o
r is returned

, then the notification function w
ill be called

 w
ith the results of the open.

T
he c

o
n
f
i
g and

 o
f
l
a
g param

eters have the sam
e m

eaning as for O
T
O
p
e
n
M
a
p
p
e
r.

W
hen the open is com

plete, your notification function w
ill be called

 w
ith the c

o
d
e param

eter set
to T

_
O
P
E
N
C
O
M
P
L
E
T
E.  T

he r
e
s
u
l
t param

eter w
ill either be k

O
T
N
o
E
r
r
o
r if the open w

as
successful, or w

ill return a result cod
e d

escribing the error.  If the open w
as successful, the cookie

is  the M
a
p
p
e
r
R
e
f for the m

apper that w
as opened

.

T
he m

apper w
ill be opened

 in asynchronous, non-blocking m
od

e, and
 w

ill alread
y have a

notification routine installed
, w

hich is the sam
e notification routine used

 for the open.  If you
w

ant a d
ifferent notifier installed

, use R
em

oveN
otifier to rem

ove the current one, and
 use

InstallN
otifier to install a new

 one.

W
arn

in
g: T

he O
T

A
syncO

penM
apper function d

estroys the O
T

C
onfiguration returned

 by
O

T
C

reateC
onfiguration.  N

ever attem
pt to use the sam

e configuration to open m
ultiple m

appers.
Y

ou can use the O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n function to clone the configuration for this purpose.

R
E

S
U

L
T

 C
O

D
E

S

k
E
N
O
E
N
T
E
r
r

k
E
N
X
I
O
E
r
r

k
E
N
O
M
E
M
E
r
r

S
E

E
 A

L
S

OO
T
O
p
e
n
M
a
p
p
e
r
,
 
O
T
C
l
o
s
e
P
r
o
v
i
d
e
r
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R
egisterN

am
e

FU
N

C
T

IO
N

R
e
g
i
s
t
e
r
N
a
m
e

R
egister a nam

e on the netw
ork.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
R
e
g
i
s
t
e
r
N
a
m
e
(
M
a
p
p
e
r
R
e
f
 
r
e
f
,
 
T
R
e
g
i
s
t
e
r
R
e
q
u
e
s
t
*
 
r
e
q
u
e
s
t
,

T
R
e
g
i
s
t
e
r
R
e
p
l
y
*
 
r
e
p
l
y
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
M
a
p
p
e
r
:
:
R
e
g
i
s
t
e
r
N
a
m
e
(
T
R
e
g
i
s
t
e
r
R
e
q
u
e
s
t
*
 
r
e
q
,
 
T
R
e
g
i
s
t
e
r
R
e
p
l
y
*

r
e
p
l
y
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
n
a
m
e
.
m
a
x
l
e
n

/
/

r
e
q
-
>
n
a
m
e
.
l
e
n

x
/

r
e
q
-
>
n
a
m
e
.
b
u
f

(
x
)

/
r
e
q
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

r
e
q
-
>
a
d
d
r
.
l
e
n

x
/

r
e
q
-
>
a
d
d
r
.
b
u
f

(
x
)

/
r
e
q
-
>
f
l
a
g
s

x
/

r
e
p
l
y
-
>
a
d
d
r
.
m
a
x
l
e
n

x
/

r
e
p
l
y
-
>
a
d
d
r
.
l
e
n

/
x

r
e
p
l
y
-
>
a
d
d
r
.
b
u
f

/
(
x
)

r
e
p
l
y
-
>
n
a
m
e
i
d

/
x

R
e
g
i
s
t
e
r
N
a
m
e m

akes a nam
e visible on the netw

ork to other netw
ork d

evices. N
ot all protocol

fam
ilies support d

ynam
ic nam

e registration (such as T
C

P/
IP), although this function m

ay be still
be im

plem
ented

 as a local function.

N
ote that m

ost protocol im
plem

entations und
er O

pen T
ransport allow

 a client to specify a nam
e

in the call to the end
point function B

i
n
d. T

his also causes the protocol to register a nam
e on the

netw
ork. T

his is a sim
pler technique and

 is preferable over having the client create and
 use a

m
apper object, especially w

here the nam
e is associated

 w
ith a server or service related

 to the
created

 end
point.

T
he r

e
q
-
>
n
a
m
e field

 is a T
N
e
t
b
u
f that references the netw

ork nam
e that is to be registered

. T
he

r
e
q
-
>
a
d
d
r field

 is a  T
N
e
t
b
u
f structure that references the protocol ad

d
ress w

ith w
hich the

nam
e should

 be associated
. T

he r
e
q
-
>
a
d
d
r param

eter m
ay have a length of 0, and

 the
und

erlying protocol w
ill perform

 som
e d

efault action. T
he form

at of the nam
es and

 protocol
ad

d
resses are specific to the und

erlying protocol, and
 their form

ats are d
escribed

 in the O
pen

T
ransport d

ocum
entation for that particular protocol fam

ily.

T
he r

e
q
-
>
f
l
a
g
s field

 is used
 to control registration, w

here appropriate.  N
orm

ally, this field
 is

set to 0 for d
efault registration behavior.  For som

e protocols (e.g. the N
etw

are nam
ing service), a

value m
ay be set in this field

.  See the d
ocum

entation for the nam
ing service you are using to

d
eterm

ine how
 to use this field

.
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If the m
apper is in asynchronous m

od
e, R

e
g
i
s
t
e
r
N
a
m
e returns im

m
ed

iately. L
ater, w

hen the
function com

pletes execution, a T
_
R
E
G
N
A
M
E
C
O
M
P
L
E
T
E event is issued

. T
he c

o
o
k
i
e param

eter to
the notification routine  has a value equal to that of the n

a
m
e param

eter passed
 to the

R
e
g
i
s
t
e
r
N
a
m
e call.

If the r
e
p
l
y param

eter is non-N
U

L
L

, w
hen the registration com

pletes, the r
e
p
l
y
-
>
n
a
m
e
i
d

field
  w

ill be set to a unique id
entifier for the registered

 nam
e.  T

his id
entifier can later be used

 to
d

elete the nam
e.  T

his technique is m
ore convenient than saving the nam

e aw
ay som

ew
here so

that it can be d
eleted

 later.  If the r
e
p
l
y
-
>
a
d
d
r
.
m
a
x
l
e
n field

 is large enough, the ad
d

ress
actually registered

 w
ill be returned

.  If this field
 is set to 0, then the ad

d
ress w

ill not be filled
 in,

and
 a k

O
T
N
o
E
r
r
o
r result w

ill be returned
.  If this field

 is not set to 0, then a
k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r w

ill be returned
 if it is not large enough.

If the nam
e w

as alread
y registered

, a k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r error is returned

, and
 no

inform
ation w

ill be returned
 in the reply param

eter.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
N
a
m
e
E
r
r

k
O
T
A
d
d
r
B
u
s
y
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

S
E

E
 A

L
S

OL
ookupN

am
e, C

onfirm
N

am
e, D

eleteN
am

e
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D
eleteN

am
e

FU
N

C
T

IO
N

D
e
l
e
t
e
N
a
m
e

R
em

ove a previously registered
 nam

e

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
D
e
l
e
t
e
N
a
m
e
(
M
a
p
p
e
r
R
e
f
 
r
e
f
,
 
T
N
e
t
b
u
f
*
 
n
a
m
e
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
M
a
p
p
e
r
:
:
D
e
l
e
t
e
N
a
m
e
(
T
N
e
t
b
u
f
*
 
n
a
m
e
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
n
a
m
e
-
>
m
a
x
l
e
n

/
/

n
a
m
e
-
>
a
d
d
r
.
l
e
n

x
/

n
a
m
e
-
>
b
u
f

?
(
?
)

D
e
l
e
t
e
N
a
m
e rem

oves a nam
e that w

as previously register. N
ot all protocol fam

ilies support
d

ynam
ic nam

e registration and
 d

eletion (such as T
C

P/
IP), although this function m

ay be still be
im

plem
ented

 as a local function.

T
he nam

e param
eter is a pointer to a T

N
etbuf that references the netw

ork nam
e that is to be

rem
oved

.  T
he form

at of the nam
es and

 protocol ad
d

resses are specific to the und
erlying

protocol, and
 their form

ats are d
escribed

 in the O
pen T

ransport d
ocum

entation for that particular
protocol fam

ily.

If the m
apper is in asynchronous m

od
e, D

e
l
e
t
e
N
a
m
e returns im

m
ed

iately. L
ater, w

hen the
function com

pletes execution, a T
_
D
E
L
N
A
M
E
C
O
M
P
L
E
T
E event is issued

. T
he c

o
o
k
i
e param

eter to
the notification routine has a value equal to that of the n

a
m
e param

eter passed
 to the

D
e
l
e
t
e
N
a
m
e call.

If the nam
e w

as not found
, a k

O
T
N
o
A
d
d
r
e
s
s
E
r
r is returned

.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
N
a
m
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
N
o
A
d
d
r
e
s
s
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

S
E

E
 A

L
S

OR
egisterN

am
e
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D
eleteN

am
e

FU
N

C
T

IO
N

D
e
l
e
t
e
N
a
m
e

R
em

ove a previously registered
 nam

e

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
D
e
l
e
t
e
N
a
m
e
B
y
I
D
(
M
a
p
p
e
r
R
e
f
 
r
e
f
,
 
O
T
N
a
m
e
I
D
 
i
d
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
M
a
p
p
e
r
:
:
D
e
l
e
t
e
N
a
m
e
(
O
T
N
a
m
e
I
D
 
i
d
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
i
d

x
/

D
e
l
e
t
e
N
a
m
e rem

oves a nam
e that w

as previously register. N
ot all protocol fam

ilies support
d

ynam
ic nam

e registration and
 d

eletion (such as T
C

P/
IP), although this function m

ay be still be
im

plem
ented

 as a local function.

T
he i

d param
eter is the O

T
N
a
m
e
I
D value that w

as returned
 w

hen the nam
e w

as registered
.

If the m
apper is in asynchronous m

od
e, D

e
l
e
t
e
N
a
m
e returns im

m
ed

iately. L
ater, w

hen the
function com

pletes execution, a T
_
D
E
L
N
A
M
E
C
O
M
P
L
E
T
E event is issued

. T
he c

o
o
k
i
e param

eter to
the notification routine has a value equal to that of the i

d param
eter passed

 to the D
e
l
e
t
e
N
a
m
e

call.

If the nam
e w

as not found
, a k

O
T
N
o
A
d
d
r
e
s
s
E
r
r is returned

.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
N
a
m
e
E
r
r

k
O
T
C
a
n
c
e
l
e
d
E
r
r

k
O
T
N
o
A
d
d
r
e
s
s
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

S
E

E
 A

L
S

OR
egisterN

am
e
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L
ook

u
p

N
am

e

FU
N

C
T

IO
N

L
o
o
k
u
p
N
a
m
e

L
ookup a nam

e or nam
e pattern on the netw

ork

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
L
o
o
k
u
p
N
a
m
e
(
M
a
p
p
e
r
R
e
f
 
r
e
f
,
 
T
L
o
o
k
u
p
R
e
q
u
e
s
t
*
 
r
e
q
,

T
L
o
o
k
u
p
R
e
p
l
y
*
 
r
e
p
l
y
)
;

C
+

+
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

T
M
a
p
p
e
r
:
:
L
o
o
k
u
p
N
a
m
e
(
T
L
o
o
k
u
p
R
e
q
u
e
s
t
*
 
r
e
q
,
 
T
L
o
o
k
u
p
R
e
p
l
y
*

r
e
p
l
y
)
;

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f
 (C

 only)
x

/
r
e
q
-
>
n
a
m
e
.
m
a
x
l
e
n

/
/

r
e
q
-
>
n
a
m
e
.
l
e
n

x
/

r
e
q
-
>
n
a
m
e
.
b
u
f

(
x
)

/
r
e
q
-
>
a
d
d
r
.
m
a
x
l
e
n

/
/

r
e
q
-
>
a
d
d
r
.
l
e
n

x
/

r
e
q
-
>
a
d
d
r
.
b
u
f

(
x
)

/
r
e
q
-
>
m
a
x
c
n
t

x
/

r
e
q
-
>
t
i
m
e
o
u
t

x
/

r
e
p
l
y
-
>
n
a
m
e
s
.
m
a
x
l
e
n

x
/

r
e
p
l
y
-
>
n
a
m
e
s
.
l
e
n

/
x

r
e
p
l
y
-
>
n
a
m
e
s
.
b
u
f

(
?
)

(
x
)

r
e
p
l
y
-
>
r
s
p
c
o
u
n
t

/
x

L
o
o
k
u
p
N
a
m
e is used

 to find
 all protocol ad

d
resses that correspond

 to a particular nam
e or nam

e
pattern.

T
he r

e
q
-
>
m
a
x
c
n
t param

eter gives the m
axim

um
 num

ber of nam
es that should

 be returned
.  If a

client is expecting a specific num
ber of replies for a particular nam

e being looked
 up (usually

one), then the client can get faster execution of the nam
e lookup by specifying the expected

num
ber of replies.

T
he r

e
q
-
>
t
i
m
e
o
u
t param

eter gives the approxim
ate am

ount of tim
e, in m

illisecond
s that the

lookup should
 attem

pt to find
 the requested

 num
ber of nam

es.

T
he r

e
q param

eter is a pointer to a structure that supplies the inform
ation for the lookup

request.  T
he r

e
q
-
>
n
a
m
e T

N
etbuf supplies the netw

ork nam
e that is to be looked

 up. Som
e

protocol fam
ilies support ‘w

ild
-card

s’ or pattern m
atching in this nam

e.

T
he r

e
q
-
>
a
d
d
r T

N
etbuf references the protocol ad

d
ress w

here the nam
e(s) is(are) expected

.
T

his param
eter is norm

ally supplied
 w

ith a length of 0, and
 the und

erlying protocol w
ill search

the d
efault locations (w

here d
efault d

epend
s upon the protocol fam

ily). H
ow

ever, if a client
w

ants to look for a nam
e(s) on a particular d

evice, its protocol ad
d

ress can be specified
.  T

his
M

A
Y

 provid
e less netw

ork traffic.
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T
he client passes a pointer to T

L
o
o
k
u
p
R
e
p
l
y structure in the r

e
p
l
y param

eter containing the
follow

ing m
em

bers:

s
t
r
u
c
t
 
T
N
e
t
b
u
f
 
n
a
m
e
s
;

u
n
s
i
g
n
e
d
 
l
o
n
g
 
r
s
p
c
o
u
n
t
;

T
he u

d
a
t
a T

N
e
t
b
u
f should

 be initialized
 referencing a buffer area large enough to hold

 all of
the expected

 replies (although see the note below
 if using the m

apper in asynchronous m
od

e.)
U

pon com
pletion of the function, the l

e
n field

 of the ud
ata T

N
e
t
b
u
f w

ill hold
 the total length of

all the nam
es found

, and
 the r

s
p
c
o
u
n
t field

 w
ill contain the num

ber of nam
es that w

ere found
.

B
ecause there m

ay be m
ultiple nam

es of varying lengths returned
, each nam

e returned
 is in the

follow
ing form

at:

u
n
s
i
g
n
e
d
 
s
h
o
r
t

a
d
d
r
L
e
n
;

/
*
 
l
e
n
g
t
h
 
o
f
 
a
d
d
r
e
s
s
 
w
h
i
c
h
 
f
o
l
l
o
w
s

*/
u
n
s
i
g
n
e
d
 
s
h
o
r
t

n
a
m
e
L
e
n
;

/
*
 
l
e
n
g
t
h
 
o
f
 
n
a
m
e
 
w
h
i
c
h
 
f
o
l
l
o
w
s

*/
u
n
s
i
g
n
e
d
 
c
h
a
r

a
d
d
r
[
]
;

/
*
 
a
d
d
r
e
s
s
 
*
/

u
n
s
i
g
n
e
d
 
c
h
a
r

n
a
m
e
[
]
;

/
*
 
n
a
m
e
,
 
w
i
t
h
 
p
a
d
-
b
y
t
e
 
t
o
 
q
u
a
d
 
b
o
u
n
d
a
r
y

*/

A
d

d
itionally, each nam

e is aligned
 in the buffer so that the total length of the nam

e (includ
ing 4

bytes for the tw
o length  field

s) is a m
ultiple of four bytes long. A

 client that is looking through
the replies m

ust account for this pad
d

ing. For exam
ple,

l
e
n
 
=
 
(
(
s
h
o
r
t
*
)
p
t
r
)
[
0
]
 
+
 
(
(
s
h
o
r
t
*
)
p
t
r
)
[
1
]
;

p
t
r
 
+
=
 
(
l
e
n
 
+
 
3
)
 
&
 
~
3
;

T
he form

at of the nam
es and

 protocol ad
d

resses are specific to the und
erlying protocol, and

 their
form

ats are d
escribed

 in the O
pen T

ransport d
ocum

entation for that particular protocol fam
ily.

If the m
apper is in asynchronous m

od
e, L

o
o
k
u
p
N
a
m
e returns . L

ater, w
hen the function

com
pletes execution, a T

_
L
K
U
P
N
A
M
E
C
O
M
P
L
E
T
E event is issued

. T
he c

o
o
k
i
e param

eter to the
notification routine has a value equal to that of the r

e
p
l
y param

eter passed
 to the L

o
o
k
u
p
N
a
m
e

call.

N
ote: In asynchronous m

od
e, this function operates slightly d

ifferent than other end
point and

m
apper functions. In ad

d
ition to the stand

ard
 com

pletion event, there is a T
_
L
K
U
P
N
A
M
E
R
E
S
U
L
T

issued
 every tim

e an ad
d

itional nam
e is ad

d
ed

 to the clients reply buffer. T
he client m

ay choose
to ignore this event, or the client m

ay copy the reply from
 the reply buffer and

 set the r
e
p
l
y
-

>
u
d
a
t
a
.
l
e
n field

 or the r
e
p
l
y
-
>
r
s
p
c
o
u
n
t back to zero (but this m

ay only be d
one insid

e the
notification routine or results w

ill be unpred
ictable). U

sing this feature, a client can avoid
 having

to create a buffer large enough to hold
 all of the replies and

 reference it in the r
e
p
l
y
-
>
u
d
a
t
a

T
N
e
t
b
u
f.  W

hen d
ispatching the last nam

e, the client m
ay receive both a T

_
L
K
U
P
N
A
M
E
R
E
S
U
L
T

and
 a T

_
L
K
U
P
N
A
M
E
C
O
M
P
L
E
T
E, or m

ay just receive a T
_
L
K
U
P
N
A
M
E
C
O
M
P
L
E
T
E.  If either the

r
e
p
l
y
-
>
u
d
a
t
a
.
l
e
n or the r

e
p
l
y
-
>
r
s
p
c
o
u
n
t field

 is set back to zero, O
pen T

ransport w
ill

autom
atically set the other field

 to zero as w
ell.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
B
a
d
N
a
m
e
E
r
r

k
O
T
N
o
D
a
t
a
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

S
E

E
 A

L
S

OD
eleteN

am
e, C

onfirm
N

am
e
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 U
tility fu

n
ction

s
T

his section d
escribes the utility functions available to clients of O

pen T
ransport.  Several of these

functions have alread
y been referenced

, like O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n.

In
itO

p
en

T
ran

sp
ort

FU
N

C
T

IO
N

I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t

Initialize the O
pen T

ransport library

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t
(
)

D
E

S
C

R
IP

T
IO

N

I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t m

ust  be called
 before your application or cod

e resource can m
ake O

pen
T

ransport calls (see the G
etting Started

 section for d
etails).  M

ake sure that you link w
ith the

appropriate library for your usage - applications m
ust link w

ith a d
ifferent O

pen T
ransport

library than cod
e resource.   (In case you're w

ond
ering, this is so that O

pen T
ransport can

d
eterm

ine w
here to get m

em
ory on your behalf, and

 how
 to w

atch for your d
eath).

T
his function returns an error cod

e if O
pen T

ransport could
 not be initialized

.

S
E

E
 A

L
S

OC
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t
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C
loseO

p
en

T
ran

sp
ort

FU
N

C
T

IO
N

C
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t

Inform
 O

pen T
ransport that it w

ill no longer be used
.

C
 IN

T
E

R
FA

C
E

v
o
i
d

C
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t
(
)

D
E

S
C

R
IP

T
IO

N

C
l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t is called

 w
hen the application or cod

e resource w
ill no longer use O

pen
T

ransport functions.   It is not necessary for applications to m
ake this call, but it is req

u
ired

 that
stand

-alone cod
e resources d

o before they unload
 from

 m
em

ory.

A
n application can call C

l
o
s
e
O
p
e
n
T
r
a
n
s
p
o
r
t at any tim

e.  T
his potentially allow

s O
pen

T
ransport to unload

 from
 m

em
ory until it is need

ed
 again.  A

 subsequent call to
I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t w

ill reload
 O

pen T
ransport.

S
E

E
 A

L
S

OI
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t

O
T

C
reateC

on
figu

ration

FU
N

C
T

IO
N

O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n

C
reate an O

T
C

onfiguration structure for opening a provid
er

C
 IN

T
E

R
FA

C
E

O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*

O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
(
c
o
n
s
t
 
c
h
a
r
*
 
p
a
t
h
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
p
a
t
h

x
/

O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n takes a string w

hich d
escribes the provid

er d
esired

 (see the section
on Specifying Provid

er layering) and
 returns a pointer to an O

T
C
o
n
f
i
g
u
r
a
t
i
o
n structure that

can be used
 to open a provid

er.

B
ecause this function is often called

 inline w
ith the open call , it d

oes not return an error.  Instead
,

it returns a N
U

L
L

 if there is not enough m
em

ory to create the O
T
C
o
n
f
i
g
u
r
a
t
i
o
n structure, and

it returns an ((O
T
C
o
n
f
i
g
u
r
a
t
i
o
n*)-1L

) if the path that w
as passed

 to it w
as not parseable.  T

he
open routines check for these values, and

 return the appropriate error cod
e.

S
E

E
 A

L
S

OO
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n
,
 
O
T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n
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O
T

C
lon

eC
on

figu
ration

FU
N

C
T

IO
N

O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n

C
reate a copy of an O

T
C

onfiguration structure

C
 IN

T
E

R
FA

C
E

O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*

O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n
(
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
c
f
i
g
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
c
f
i
g

x
/

O
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n returns a copy of the O

T
C
o
n
f
i
g
u
r
a
t
i
o
n passed

 in as a param
eter.  If

the O
T

C
onfiguration*  supplied

 is N
U

L
L

 or -1L
, the sam

e value w
ill be returned

.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
,
 
O
T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n
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O
T

D
estroyC

on
figu

ration

FU
N

C
T

IO
N

O
T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n

D
estroy an O

T
C

onfiguration structure

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n
(
O
T
C
o
n
f
i
g
u
r
a
t
i
o
n
*
 
c
f
i
g
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
c
f
i
g

x
/

O
T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n d

estroys the O
T
C
o
n
f
i
g
u
r
a
t
i
o
n passed

 in as a param
eter and

release all m
em

ory it has allocated
.

It is rarely necessary to use this function because using an O
T
C
o
n
f
i
g
u
r
a
t
i
o
n to open a provid

er
d

estroys the O
T
C
o
n
f
i
g
u
r
a
t
i
o
n.  H

ow
ever, there m

ay be cases w
here an O

T
C
o
n
f
i
g
u
r
a
t
i
o
n is

created
 and

 never used
.  In this case, O

T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n should

 be called
 to free up the

m
em

ory associated
 w

ith the O
T
C
o
n
f
i
g
u
r
a
t
i
o
n.

S
E

E
 A

L
S

OO
T
C
l
o
n
e
C
o
n
f
i
g
u
r
a
t
i
o
n
,
 
O
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
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O
T

C
reateO

p
tion

s

FU
N

C
T

IO
N

O
T
C
r
e
a
t
e
O
p
t
i
o
n
s

C
reate a T

N
e
t
b
u
f

 for O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

 calls from
 a string

specifying the options and
 values.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
r
e
a
t
e
O
p
t
i
o
n
s
(
c
o
n
s
t
 
c
h
a
r
*
 
e
n
d
p
t
N
a
m
e
,
 
c
h
a
r
*
*
 
s
t
r
P
t
r
,

T
N
e
t
b
u
f
*
 
b
u
f
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
e
n
d
p
t
N
a
m
e

x
x

s
t
r
P
t
r

(
x
)

(
?
)

b
u
f
-
>
l
e
n

x
x

b
u
f
-
>
m
a
x
l
e
n

x
x

b
u
f
-
>
b
u
f

x
(
x
)

O
T
C
r
e
a
t
e
O
p
t
i
o
n
s creates a T

N
e
t
b
u
f suitable for use by calls that specify

 
o
p
t
i
o
n
s.

  T
he e

n
d
p
t
N
a
m
e param

eter specifies the nam
e of the end

point for w
hich the options are

d
estined

.

T
he s

t
r
P
t
r param

eter points to a pointer containing the option string inform
ation.  If an error

occurs, s
t
r
P
t
r w

ill be upd
ated

 to point to the position in the string w
here the error occurred

.

T
he b

u
f param

eter m
ust point to a T

N
e
t
b
u
f w

hich has enough room
 to hold

 the requested
options.  T

ypically, the b
u
f
-
>
l
e
n value is set to zero.  If it is not, the option inform

ation w
ill be

append
ed

 to the T
N

etbuf beginning at the offset specified
 by b

u
f
-
>
l
e
n.  T

he b
u
f
-
>
l
e
n value

w
ill be upd

ated
 to reflect the new

 length w
hen the function returns.

N
ot all end

points support this functionality.  If not, a k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r w

ill be returned
.

c
h
a
r
*
 
s
t
r
 
=
 
"
B
a
u
d
R
a
t
e
 
=
 
9
6
5
0
 
D
a
t
a
B
i
t
s
 
=
 
8
 
P
a
r
i
t
y
 
=
 
0
 
S
t
o
p
B
i
t
s
 
=
 
1
0
"
;

U
I
n
t
8
 
b
u
f
f
e
r
[
5
1
2
]
;

T
O
p
t
M
g
m
t
 
c
m
d
;

c
m
d
.
o
p
t
.
l
e
n
 
=
 
0
;

c
m
d
.
o
p
t
.
m
a
x
l
e
n
 
=
 
s
i
z
e
o
f
(
b
u
f
f
e
r
)
;

c
m
d
.
o
p
t
.
b
u
f
 
=
 
b
u
f
f
e
r
;

c
m
d
.
f
l
a
g
s
 
=
 
T
_
N
E
G
O
T
I
A
T
E
;

e
r
r
 
=
 
O
T
C
r
e
a
t
e
O
p
t
i
o
n
s
(
"
s
e
r
i
a
l
A
"
,
 
&
s
t
r
,
 
&
c
m
d
.
o
p
t
)

T
he nam

es for options are d
escribed

 in the d
ocum

ents for the specific provid
ers.  V

alue for
options com

e in 3 basic flavors: num
eric, string, and

 byte arrays.

T
he form

at for num
eric options is:

an optional '-' for negative num
bers

a lead
ing '$' or "0x" for hexad

ecim
al num

bers,

follow
ed

 by the d
igits com

prising the num
ber
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T
he form

at for string options is:

a d
elim

iter character - the first non-blank character after the "=
" is the d

elim
iter.

the characters com
prising the string

the d
elim

iter character repeated
.

T
he form

at for byte array options is:

a lead
ing "$" or "0x"

a sequence of hex d
igits w

ith no intervening spaces or tabs.  T
here m

ust be an even
num

ber of d
igits.

R
E

S
U

L
T

 C
O

D
E

S

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
O
p
t
i
o
n
S
t
r
i
n
g
,
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t
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O
T

C
reateO

p
tion

S
trin

g

FU
N

C
T

IO
N

O
T
C
r
e
a
t
e
O
p
t
i
o
n
S
t
r
i
n
g

C
reate a string from

 a T
O

ption structure.

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
C
r
e
a
t
e
O
p
t
i
o
n
S
t
r
i
n
g
(
c
o
n
s
t
 
c
h
a
r
*
 
e
n
d
p
t
N
a
m
e
,
 
T
O
p
t
i
o
n
*
*

o
p
t
P
t
r
,
 
v
o
i
d
*
 
b
u
f
E
n
d
,
 
c
h
a
r
*
 
s
t
r
i
n
g
,
 
s
i
z
e
_
t
 
s
t
r
i
n
g
S
i
z
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
e
n
d
p
t
N
a
m
e

x
/

o
p
t
P
t
r

(
x
)

(
x
)

b
u
f
E
n
d

x
/

s
t
r
i
n
g

x
(
x
)

s
t
r
i
n
g
S
i
z
e

x
/

O
T
C
r
e
a
t
e
O
p
t
i
o
n
S
t
r
i
n
g attem

pts to return a string correspond
ing to the option or options

stored
 at *

o
p
t
P
t
r.

T
he e

n
d
p
t
N
a
m
e param

eter specifies the nam
e of the end

point that the options are for.

T
he bufE

nd
 param

eter is a pointer to the byte of m
em

ory past the last option.

T
he s

t
r
i
n
g and

 s
t
r
i
n
g
S
i
z
e param

eters d
escribe the character buffer w

here the string w
ill be

stored
.

T
O
p
t
M
g
m
t

c
m
d
;

U
I
n
t
8

b
u
f
f
e
r
[
5
1
2
]
;

c
h
a
r

s
t
r
i
n
g
[
2
5
6
]
;

///
/
 
R
e
a
d
 
t
h
e
 
c
u
r
r
e
n
t
 
s
e
t
t
i
n
g
s

//c
m
d
.
o
p
t
.
l
e
n
 
=
 
s
i
z
e
o
f
(
T
O
p
t
i
o
n
)
;

c
m
d
.
o
p
t
.
m
a
x
l
e
n
 
=
 
s
i
z
e
o
f
(
b
u
f
f
e
r
)
;

c
m
d
.
o
p
t
.
b
u
f
 
=
 
b
u
f
f
e
r
;

(
(
T
O
p
t
i
o
n
*
)
b
u
f
f
e
r
)
-
>
l
e
n
 
=
 
s
i
z
e
o
f
(
T
O
p
t
i
o
n
)
;

(
(
T
O
p
t
i
o
n
*
)
b
u
f
f
e
r
)
-
>
l
e
v
e
l
 
=
 
C
O
M
_
S
E
R
I
A
L
;

(
(
T
O
p
t
i
o
n
*
)
b
u
f
f
e
r
)
-
>
n
a
m
e
 
=
 
T
_
A
L
L
O
P
T
;

(
(
T
O
p
t
i
o
n
*
)
b
u
f
f
e
r
)
-
>
s
t
a
t
u
s
 
=
 
0
;

c
m
d
.
f
l
a
g
s
 
=
 
T
_
C
U
R
R
E
N
T
;

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t
(
t
h
e
E
n
d
p
t
,
 
&
c
m
d
,
 
&
c
m
d
)
;

///
/
 
C
o
n
v
e
r
t
 
t
h
e
 
r
e
t
u
r
n
e
d
 
o
p
t
i
o
n
s
 
b
a
c
k
 
i
n
t
o
 
a
 
s
t
r
i
n
g

//T
O
p
t
i
o
n
*
 
o
p
t
s
 
=
 
(
T
O
p
t
i
o
n
*
)
c
m
d
.
o
p
t
.
b
u
f
;

e
r
r
 
=
 
O
T
C
r
e
a
t
e
O
p
t
i
o
n
S
t
r
i
n
g
(
"
s
e
r
i
a
l
A
"
,
 
&
o
p
t
s
,
 
c
m
d
.
o
p
t
.
b
u
f
 
+
 
c
m
d
.
o
p
t
.
l
e
n
,

 
 
s
t
r
i
n
g
,
 
s
i
z
e
o
f
(
s
t
r
i
n
g
)
)
;

p
r
i
n
t
f
(
"
O
p
t
i
o
n
s
 
=
 
\
"
%
s
\
"
"
,
 
s
t
r
i
n
g
)
;
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R
E

S
U

L
T

 C
O

D
E

S

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
C
o
n
f
i
g
u
r
a
t
i
o
n
,
 
O
T
D
e
s
t
r
o
y
C
o
n
f
i
g
u
r
a
t
i
o
n
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O
T

E
n

terIn
terru

p
t

FU
N

C
T

IO
N

O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t

Inform
 O

p
en T

ransp
ort that the caller is insid

e an interru
p

t
routine

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t
(
)

D
E

S
C

R
IP

T
IO

N

O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t inform

s O
pen T

ransport that it is at prim
ary interrupt tim

e.  T
his allow

s
O

pen T
ransport to m

ore intelligently sched
ule netw

ork activity.  A
 client m

ust m
ake this call

w
henever it is going to call O

pen T
ransport routines from

 prim
ary interrupt tim

e (e.g. from
 a

V
B

L
 or T

im
e M

anager task, etc.)

O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t m

ust be called
 before the client returns from

 the interrupt routine.

N
O

T
E

: O
n 68K

 M
acintoshes, your A

5 w
orld

 m
ust be set correctly before m

aking this call (i.e. the
sam

e value it had
 w

hen I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t w

as called
).

{
O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t
(
)
;

D
o
M
y
T
h
i
n
g
(
m
y
P
a
r
m
s
)

O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t
(
)
;

}

S
E

E
 A

L
S

OO
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t
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O
T

L
eaveIn

terru
p

t

FU
N

C
T

IO
N

O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t

Inform
 O

p
en T

ransp
ort that the caller is leaving an interru

p
t

routine

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t
(
)

D
E

S
C

R
IP

T
IO

N

O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t inform

s O
pen T

ransport that the caller w
ill no longer be using O

pen
T

ransport from
 w

ithin an interrupt routine (see O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t on the previous page).   A

client should
 never m

ake the O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t call w

ithout the m
atching

O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t call.

N
O

T
E

: O
n 68K

 M
acintoshes, your A

5 w
orld

 m
ust be set correctly before m

aking this call (i.e. the
sam

e value it had
 w

hen I
n
i
t
O
p
e
n
T
r
a
n
s
p
o
r
t w

as called
).

S
E

E
 A

L
S

OO
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t



U
tility functions

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 171
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

O
T

Id
le

FU
N

C
T

IO
N

O
T
I
d
l
e

A
 routine to call w

hen there is nothing else to d
o

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
I
d
l
e
(
)

D
E

S
C

R
IP

T
IO

N

O
T
I
d
l
e is a function that a client can call w

hile it is w
aiting for asynchronous provid

er
operations to com

plete.  It is not necessary for the correct operation of O
pen T

ransport to call this
function.

O
T
I
d
l
e m

ay  not be called
 at prim

ary interrupt tim
e.  O

T
Id

le w
ill  N

O
T

 call System
T

ask ,
W

aitN
extE

vent, or G
etN

extE
vent.

S
E

E
 A

L
S

OO
T
D
e
l
a
y
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O
T

D
elay

FU
N

C
T

IO
N

O
T
D
e
l
a
y

D
elay for a specified

 num
ber of second

s

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
D
e
l
a
y
(
U
I
n
t
3
2
 
s
e
c
o
n
d
s
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
s
e
c
o
n
d
s

x
/

O
T
D
e
l
a
y w

ill d
elay for the num

ber of second
s specified

 in the second
s param

eter.  W
hile the

d
elay is occurring, it w

ill continuously call O
T
I
d
l
e.

O
T
D
e
l
a
y should

 only be called
 from

 w
ithin an application at System

T
ask tim

e, and
 there is no

know
n reason for calling it.  It is provid

ed
 for com

patibility w
ith the U

N
IX

 s
l
e
e
p function

(s
l
e
e
p is #d

efined
 to be the O

T
D
e
l
a
y
 function).

S
E

E
 A

L
S

OO
T
I
d
l
e



U
tility functions

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 173
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

O
T

G
etIn

d
exed

P
ort

FU
N

C
T

IO
N

O
T
G
e
t
I
n
d
e
x
e
d
P
o
r
t

R
etu

rn inform
ation on the n'th hard

w
are port available to O

pen
T

ransport

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
G
e
t
I
n
d
e
x
e
d
P
o
r
t
(
O
T
P
o
r
t
R
e
c
o
r
d
*
 
r
e
c
o
r
d
,
 
s
i
z
e
_
t
 
i
n
d
e
x
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
c
o
r
d

x
(
x
)

i
n
d
e
x

x
/

O
T
G
e
t
I
n
d
e
x
e
d
P
o
r
t is used

 to iterate through the hard
w

are ports available to O
pen T

ransport.
R

epeated
 calls to O

T
G
e
t
I
n
d
e
x
e
d
P
o
r
t
 
w
i
t
h
 
i
n
c
r
e
m
e
n
t
i
n
g
 
i
n
d
e
x
 
n
u
m
b
e
r
s
 
(
s
t
a
r
t
i
n
g

w
i
t
h
 
0
) w

ill return inform
ation on each of the available hard

w
are ports in turn.  T

he function
w

ill return false if the ind
ex value is outsid

e the range of available ports.

T
he r

e
c
o
r
d param

eter w
ill be filled

 in w
ith the port inform

ation if O
T
G
e
t
I
n
d
e
x
e
d
P
o
r
t returns

true.

See the section on ports for inform
ation on the O

T
P
o
r
t
R
e
c
o
r
d structure.

S
E

E
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L
S

O
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O
T

Fin
d

P
ort

FU
N

C
T

IO
N

O
T
F
i
n
d
P
o
r
t

Find
 inform

ation about a port given the nam
e of the port

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
F
i
n
d
P
o
r
t
(
O
T
P
o
r
t
R
e
c
o
r
d
*
 
r
e
c
o
r
d
,
 
c
o
n
s
t
 
c
h
a
r
*
 
p
o
r
t
N
a
m
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
c
o
r
d

x
(
x
)

p
o
r
t
N
a
m
e

(
x
)

/

O
T
F
i
n
d
P
o
r
t returns inform

ation into the r
e
c
o
r
d param

eter about the port nam
ed

 in
p
o
r
t
N
a
m
e.

T
his function returns f

a
l
s
e if a port w

ith the specified
 nam

e d
oes not exist.

i
f
 
(
 
O
T
F
i
n
d
P
o
r
t
(
r
e
c
o
r
d
B
u
f
,
 
"
s
e
r
i
a
l
A
"
)
 
)

{
/
/
 
D
o
 
s
o
m
e
t
h
i
n
g
 
w
i
t
h
 
r
e
c
o
r
d
 
i
n
f
o
r
m
a
t
i
o
n

}

S
E

E
 A

L
S

OO
T
F
i
n
d
P
o
r
t
B
y
R
e
f
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O
T

Fin
d

P
ortB

yR
ef

FU
N

C
T

IO
N

O
T
F
i
n
d
P
o
r
t
B
y
R
e
f

Find
 inform

ation about a port given the O
T

PortR
ef value.

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
F
i
n
d
P
o
r
t
B
y
R
e
f
(
O
T
P
o
r
t
R
e
c
o
r
d
*
 
r
e
c
o
r
d
,
 
O
T
P
o
r
t
R
e
f
 
r
e
f
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
c
o
r
d

x
(
x
)

r
e
f

x
/

O
T
F
i
n
d
P
o
r
t
B
y
R
e
f returns inform

ation into the r
e
c
o
r
d param

eter about the port  O
T
P
o
r
t
R
e
f

is r
e
f
.

T
he function returns false if a port m

atching the specifications d
oes not exist.

O
T
P
o
r
t
R
e
f
 
r
e
f
 
=
 
O
T
C
r
e
a
t
e
P
o
r
t
R
e
f
(
k
O
T
M
o
t
h
e
r
b
o
a
r
d
B
u
s
,
 
k
O
T
S
e
r
i
a
l
D
e
v
i
c
e
,
 
0
,
 
1
0
)
;

i
f
 
(
 
O
T
F
i
n
d
P
o
r
t
B
y
R
e
f
(
r
e
c
o
r
d
B
u
f
,
 
r
e
f
,
)
 
)

{
/
/
 
D
o
 
s
o
m
e
t
h
i
n
g
 
w
i
t
h
 
r
e
c
o
r
d
 
i
n
f
o
r
m
a
t
i
o
n

}

See the section on Ports for m
ore inform

ation about O
T
P
o
r
t
R
e
f
s and

 d
evice nam

es.

S
E

E
 A

L
S

OO
T
F
i
n
d
P
o
r
t
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O
T

C
reateP

ortR
ef

FU
N

C
T

IO
N

O
T
C
r
e
a
t
e
P
o
r
t
R
e
f

C
reate an O

T
PortR

ef, given know
led

ge about the port.

C
 IN

T
E

R
FA

C
E

O
T
P
o
r
t
R
e
f

O
T
C
r
e
a
t
e
P
o
r
t
R
e
f
(
U
I
n
t
8
 
b
u
s
T
y
p
e
,
 
U
I
n
t
1
6
 
d
e
v
T
y
p
e
,
 
U
I
n
t
1
6
 
s
l
o
t
,

U
I
n
t
1
6
 
o
t
h
e
r
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
b
u
s
T
y
p
e

x
/

d
e
v
T
y
p
e

x
/

s
l
o
t

x
/

o
t
h
e
r

x
/

O
T
C
r
e
a
t
e
P
o
r
t
R
e
f creates an O

T
P
o
r
t
R
e
f that can be used

 for the various port-find
ing utilities

of O
pen T

ransport.  A
n O

T
P
o
r
t
R
e
f contains the 4 pieces of inform

ation stored
 in an opaque 32-

bit form
at.  M

anipulation of O
T
P
o
r
t
R
e
f values should

 only be d
one w

ith the utility functions
provid

ed
 by O

pen T
ransport.

C
urrently d

efined
 bus types are:

e
n
u
m

{
k
O
T
U
n
k
n
o
w
n
B
u
s
P
o
r
t
=
 
0
,

k
O
T
M
o
t
h
e
r
b
o
a
r
d
B
u
s
=
 
1
,

k
O
T
N
u
B
u
s

=
 
2
,

k
O
T
P
C
I
B
u
s

=
 
3
,

k
O
T
G
e
o
P
o
r
t

=
 
4
,

k
O
T
P
C
M
C
I
A
B
u
s

=
 
5

}
;

T
hese d

efinitions can be found
 in the O

penT
ransport.h head

er file.
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C
urrently d

efined
 d

evice types are:

e
n
u
m

{
k
O
T
A
D
E
V
D
e
v
i
c
e

=
 
1
,

/
*
 
A
n
 
A
t
a
l
k
 
A
D
E
V

*/
k
O
T
M
D
E
V
D
e
v
i
c
e

=
 
2
,

/
*
 
A
 
T
C
P
/
I
P
 
M
D
E
V

*/
k
O
T
L
o
c
a
l
T
a
l
k
D
e
v
i
c
e

=
 
3
,

/
*
 
L
o
c
a
l
T
a
l
k

*/
k
O
T
I
R
T
a
l
k
D
e
v
i
c
e

=
 
4
,

/
*
 
I
R
T
a
l
k

*/
k
O
T
T
o
k
e
n
R
i
n
g
D
e
v
i
c
e

=
 
5
,

/
*
 
T
o
k
e
n
 
R
i
n
g

*/
k
O
T
I
S
D
N
D
e
v
i
c
e

=
 
6
,

/
*
 
I
S
D
N

*/
k
O
T
A
T
M
D
e
v
i
c
e

=
 
7
,

/
*
 
A
T
M

*/
k
O
T
S
M
D
S
D
e
v
i
c
e

=
 
8
,

/
*
 
S
M
D
S

*/
k
O
T
S
e
r
i
a
l
D
e
v
i
c
e

=
 
9
,

/
*
 
S
e
r
i
a
l
 

*/
k
O
T
E
t
h
e
r
n
e
t
D
e
v
i
c
e

=
 
1
0
,

/
*
 
E
t
h
e
r
n
e
t

*/
k
O
T
S
L
I
P
D
e
v
i
c
e

=
 
1
1
,

/
*
 
S
L
I
P
 
P
s
e
u
d
o
-
d
e
v
i
c
e

*/
k
O
T
P
P
P
D
e
v
i
c
e

=
 
1
2
,

/
*
 
P
P
P
 
P
s
e
u
d
o
-
d
e
v
i
c
e

*/
k
O
T
M
o
d
e
m
D
e
v
i
c
e

=
 
1
3
,

/
*
 
M
o
d
e
m
 
P
s
e
u
d
o
-
D
e
v
i
c
e

*/
k
O
T
F
a
s
t
E
t
h
e
r
n
e
t
D
e
v
i
c
e
 
=
 
1
4
,

/
*
 
1
0
0
 
M
B
 
E
t
h
e
r
n
e
t

*/
k
O
T
F
D
D
I
D
e
v
i
c
e

=
 
1
5
,

/
*
 
F
D
D
I

*/
k
O
T
A
T
M
L
A
N
E
D
e
v
i
c
e

=
 
1
6
,

/
*
 
A
T
M
 
L
A
N
 
e
m
u
l
a
t
i
o
n

*/
k
O
T
A
T
M
S
N
A
P
D
e
v
i
c
e

=
 
1
7

/
*
 
A
T
M
 
S
N
A
P
 
e
m
u
l
a
t
i
o
n

*/
}
;

T
hese d

efinitions can be found
 in the O

penT
ptL

inks.h head
er file.

T
he slot param

eter typically d
efines the slot location of the d

evice, w
hile the other param

eter
typically d

isam
biguates betw

een m
ultiple hard

w
are ports w

ithin that slot, if necessary.

S
E

E
 A

L
S

OO
T
G
e
t
D
e
v
i
c
e
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
G
e
t
B
u
s
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
,

O
T
G
e
t
S
l
o
t
F
r
o
m
P
o
r
t
R
e
f
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O
T

G
etD

eviceT
yp

eFrom
P

ortR
ef

FU
N

C
T

IO
N

O
T
G
e
t
D
e
v
i
c
e
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f

E
xtracts the d

evice type from
 an O

T
PortR

ef.

C
 IN

T
E

R
FA

C
E

U
I
n
t
1
6

O
T
G
e
t
D
e
v
i
c
e
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
(
O
T
P
o
r
t
R
e
f
 
r
e
f
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f

x
/

T
h
i
s
 
f
u
n
c
t
i
o
n
 
e
x
t
r
a
c
t
s
 
t
h
e
 
d
e
v
i
c
e
 
t
y
p
e
 
i
n
f
o
r
m
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
O
T
P
o
r
t
R
e
f

a
n
d
 
r
e
t
u
r
n
s
 
t
h
e
 
v
a
l
u
e.

S
E

E
 A

L
S

OO
T
G
e
t
B
u
s
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
G
e
t
S
l
o
t
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
C
r
e
a
t
e
P
o
r
t
R
e
f
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O
T

G
etB

u
sT

yp
eFrom

P
ortR

ef

FU
N

C
T

IO
N

O
T
G
e
t
B
u
s
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f

E
xtracts the bus type from

 an O
T

PortR
ef.

C
 IN

T
E

R
FA

C
E

U
I
n
t
1
6

O
T
G
e
t
B
u
s
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
(
O
T
P
o
r
t
R
e
f
 
r
e
f
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f

x
/

T
h
i
s
 
f
u
n
c
t
i
o
n
 
e
x
t
r
a
c
t
s
 
t
h
e
 
b
u
s
 
t
y
p
e
 
i
n
f
o
r
m
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
O
T
P
o
r
t
R
e
f
 
a
n
d

r
e
t
u
r
n
s
 
t
h
e
 
v
a
l
u
e.

S
E

E
 A

L
S

OO
T
G
e
t
D
e
v
i
c
e
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
G
e
t
S
l
o
t
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
C
r
e
a
t
e
P
o
r
t
R
e
f
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O
T

G
etS

lotFrom
P

ortR
ef

FU
N

C
T

IO
N

O
T
G
e
t
S
l
o
t
F
r
o
m
P
o
r
t
R
e
f

E
xtracts the slot inform

ation from
 an O

T
PortR

ef.

C
 IN

T
E

R
FA

C
E

U
I
n
t
1
6

O
T
G
e
t
D
e
v
i
c
e
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
(
O
T
P
o
r
t
R
e
f
 
r
e
f
,
 
U
I
n
t
1
6
*
 
o
t
h
e
r
P
t
r
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
r
e
f

x
/

o
t
h
e
r
P
t
r

x
(
x
)

T
h
i
s
 
f
u
n
c
t
i
o
n
 
e
x
t
r
a
c
t
s
 
t
h
e
 
s
l
o
t
 
i
n
f
o
r
m
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
O
T
P
o
r
t
R
e
f.  It returns

the value of the slot num
ber stored

 in the O
T
P
o
r
t
R
e
f, and

 if o
t
h
e
r
P
t
r is not N

U
L

L
, it store the

"other" inform
ation at the value pointed

 to by o
t
h
e
r
P
t
r.

S
E

E
 A

L
S

OO
T
G
e
t
B
u
s
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
G
e
t
D
e
v
i
c
e
T
y
p
e
F
r
o
m
P
o
r
t
R
e
f
,
 
O
T
C
r
e
a
t
e
P
o
r
t
R
e
f
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O
T

C
reateS

ystem
T

ask

FU
N

C
T

IO
N

O
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k

C
reate a reference that w

ill allow
 a fu

nction to be run at the next
System

T
ask.

C
 IN

T
E

R
FA

C
E

l
o
n
g

O
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k
(
O
T
P
r
o
c
e
s
s
P
r
o
c
P
t
r
 
p
r
o
c
,
 
v
o
i
d
*
 
c
o
n
t
e
x
t
I
n
f
o
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
p
r
o
c

x
/

c
o
n
t
e
x
t
I
n
f
o

x
/

O
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k creates a reference that can be used

 to sched
ule the function pointed

 to
by p

r
o
c to be called

 at the next System
T

ask.  W
hen sched

uled
 (see O

T
Sched

uleSystem
T

ask), the
function w

ill be called
 back at the next System

T
ask and

 w
ill be passed

 the c
o
n
t
e
x
t
I
n
f
o as a

param
eter.  For 68K

 clients only, at the tim
e of the callback, the A

5 global w
orld

 w
ill be set to the

A
5 global w

orld
 at the tim

e that O
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k w

as called
.  T

he typed
ef for the

O
T
P
r
o
c
e
s
s
P
r
o
c
P
t
r function is:

t
y
p
e
d
e
f
 
p
a
s
c
a
l
 
v
o
i
d
 
(
*
O
T
P
r
o
c
e
s
s
P
r
o
c
P
t
r
)
(
v
o
i
d
*
 
c
o
n
t
e
x
t
I
n
f
o
)
;

T
he return value of the function is a reference that should

 be used
 w

hen calling
O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k or O

T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k.  If the return value is zero, then there is

not enough m
em

ory to allocate the necessary d
ata.

S
E

E
 A

L
S

OO
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k
,
 
O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k
,
 
O
T
C
a
n
c
e
l
S
y
s
t
e
m
T
a
s
k
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O
T

D
estroyS

ystem
T

ask

FU
N

C
T

IO
N

O
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k

D
estro

y
 

a 
S

y
stem

T
ask

 
o

b
ject 

created
 

w
ith

 
th

e
O

T
C

reateSystem
T

ask function

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k
(
l
o
n
g
 
s
t
C
o
o
k
i
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
stC

ookie
x

/

O
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k m

akes a reference returned
 by O

T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k invalid

, and
frees any resources associated

 w
ith the O

T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k call.   T

his call should
 be m

ad
e

w
hen it is no longer necessary to sched

ule the function.  It can be m
ad

e at any tim
e.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k
,
 
O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k
,
 
O
T
C
a
n
c
e
l
S
y
s
t
e
m
T
a
s
k
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O
T

S
ch

ed
u

leS
ystem

T
ask

FU
N

C
T

IO
N

O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k

Sched
ule a function to be called

 at System
T

ask tim
e

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k
(
l
o
n
g
 
s
t
C
o
o
k
i
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
s
t
C
o
o
k
i
e

x
/

O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k w

ill sched
ule the function associated

 w
ith the s

t
C
o
o
k
i
e

p
a
r
a
m
e
t
e
r (this value w

as returned
 by O

T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k) for running at the next

System
T

ask tim
e.  T

his call can be m
ad

e at any tim
e.  T

his function returns true if the function
w

as sched
ule, false if not.  If the function w

as not sched
ule, and

 the s
t
C
o
o
k
i
e param

eter is
valid

, then this ind
icates that the function is alread

y sched
uled

 to run.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k
,
 
O
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k
,
 
O
T
C
a
n
c
e
l
S
y
s
t
e
m
T
a
s
k
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O
T

C
an

celS
ystem

T
ask

FU
N

C
T

IO
N

O
T
C
a
n
c
e
l
S
y
s
t
e
m
T
a
s
k

C
ancel a fu

nction that is sched
u

led
 to be called

 at System
T

ask
tim

e

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
C
a
n
c
e
l
S
y
s
t
e
m
T
a
s
k
(
l
o
n
g
 
s
t
C
o
o
k
i
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
s
t
C
o
o
k
i
e

x
/

O
T
C
a
n
c
e
l
S
y
s
t
e
m
T
a
s
k w

ill cancel  a function that w
as sched

uled
 to run at System

 T
ask tim

e by
calling O

T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k.  T

he function returns true if the sched
uling w

as able to be
canceled

.  If the function returns false, then either the function w
as not sched

uled
 or it is too late

to cancel.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k
,
 
O
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k
,
 
O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k



U
tility functions

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 185
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

O
T

C
an

M
ak

eS
yn

cC
all

FU
N

C
T

IO
N

O
T
C
a
n
M
a
k
e
S
y
n
c
C
a
l
l

D
eterm

ine w
hether synchronou

s calls to O
p

en T
ransp

ort are
allow

ed

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
C
a
n
M
a
k
e
S
y
n
c
C
a
l
l
(
)

D
E

S
C

R
IP

T
IO

N

O
T
C
a
n
M
a
k
e
S
y
n
c
C
a
l
l w

ill return true if you can m
ake a synchronous call to O

pen T
ransport.  A

false w
ill be returned

 if a synchronous call w
ill fail.  T

his call w
ill not function properly if you

m
ake the call from

 insid
e of an interrupt routine, and

 you haven't called
 O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
S
y
s
t
e
m
T
a
s
k
,
 
O
T
D
e
s
t
r
o
y
S
y
s
t
e
m
T
a
s
k
,
 
O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k
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O
T

C
reateD

eferred
T

ask

FU
N

C
T

IO
N

O
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k

C
reate a reference that w

ill allow
 a function to be run at the next

D
eferred

 task tim
e.

C
 IN

T
E

R
FA

C
E

l
o
n
g

O
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k
(
O
T
P
r
o
c
e
s
s
P
r
o
c
P
t
r
 
p
r
o
c
,
 
v
o
i
d
*

c
o
n
t
e
x
t
I
n
f
o
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
p
r
o
c

x
/

c
o
n
t
e
x
t
I
n
f
o

x
/

O
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k creates a reference that can be used

 to sched
ule the function pointed

to by p
r
o
c to be called

 at the next D
eferred

 T
ask tim

e  W
hen sched

uled
 (see

O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k), the function w

ill be called
 back at the appropriate tim

e and
 w

ill
be passed

 the c
o
n
t
e
x
t
I
n
f
o as a param

eter.  For 68K
 only, at the tim

e of the callback, the A
5

global w
orld

 w
ill be set to the A

5 global w
orld

 at the tim
e that O

T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k w

as
called

.  T
he typed

ef for the O
T
P
r
o
c
e
s
s
P
r
o
c
P
t
r function is:

t
y
p
e
d
e
f
 
v
o
i
d
 
(
*
O
T
P
r
o
c
e
s
s
P
r
o
c
P
t
r
)
(
v
o
i
d
*
 
c
o
n
t
e
x
t
I
n
f
o
)
;

T
he return value of the function is a reference that should

 be used
 w

hen calling
O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k or O

T
D
e
s
t
r
o
y
D
e
f
e
r
r
e
d
T
a
s
k.  If the return value is zero, then

there is not enough m
em

ory to allocate the necessary d
ata.

S
E

E
 A

L
S

OO
T
D
e
s
t
r
o
y
D
e
f
e
r
r
e
d
T
a
s
k
,
 
O
T
S
c
h
e
d
u
l
e
S
y
s
t
e
m
T
a
s
k
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O
T

D
estroyD

eferred
T

ask

FU
N

C
T

IO
N

O
T
D
e
s
t
r
o
y
D
e
f
e
r
r
e
d
T
a
s
k

D
estro

y
 

a 
d

eferred
 

task
 

o
b

ject 
created

 
w

ith
 

th
e

O
T

C
reateD

eferred
T

ask function

C
 IN

T
E

R
FA

C
E

v
o
i
d

O
T
D
e
s
t
r
o
y
D
e
f
e
r
r
e
d
T
a
s
k
(
l
o
n
g
 
d
t
C
o
o
k
i
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
d

tC
ookie

x
/

O
T
D
e
s
t
r
o
y
D
e
f
e
r
r
e
d
T
a
s
k m

akes a reference returned
 by O

T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k invalid

,
and

 frees any resources associated
 w

ith the O
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k call.   T

his call should
 be

m
ad

e w
hen it is no longer necessary to sched

ule the function.  It can be m
ad

e at any tim
e.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k
,
 
O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k
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O
T

S
ch

ed
u

leD
eferred

T
ask

FU
N

C
T

IO
N

O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k

Sched
ule a function to be called

 at d
eferred

 task tim
e

C
 IN

T
E

R
FA

C
E

B
o
o
l
e
a
n

O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k
(
l
o
n
g
 
d
t
C
o
o
k
i
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
d
t
C
o
o
k
i
e

x
/

O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k w

ill sched
ule the function associated

 w
ith the d

t
C
o
o
k
i
e

p
a
r
a
m
e
t
e
r (this value w

as returned
 by O

T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k) for running at the next

D
eferred

 T
ask tim

e.  T
his call can be m

ad
e at any tim

e.  T
his function returns true if the function

w
as sched

ule, false if not.  If the function w
as not sched

ule, and
 the d

t
C
o
o
k
i
e param

eter is
valid

, then this ind
icates that the function is alread

y sched
uled

 to run.

T
his function is intend

ed
 to be used

 by interrupt service routines to sched
ule d

eferred
 task

processing ind
epend

ently of the und
erlying d

eferred
 task m

echanism
.

S
E

E
 A

L
S

OO
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k
,
 
O
T
D
e
s
t
r
o
y
D
e
f
e
r
r
e
d
T
a
s
k



N
ative functions

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 189
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

N
ative fu

n
ction

s
T

his section d
escribes som

e O
pen T

ransport functions that are only available to native clients.  T
hey have

no m
ixed

-m
od

e glue associated
 w

ith them
, so your application or extension m

ust be built FA
T

 in ord
er to

use these A
PIs on a Pow

er M
acintosh m

achine.

O
T

Y
ield

P
ortR

eq
u

est

FU
N

C
T

IO
N

O
T
Y
i
e
l
d
P
o
r
t
R
e
q
u
e
s
t

A
sk all users of a port to yield

 the port

C
 IN

T
E

R
FA

C
E

O
S
S
t
a
t
u
s

O
T
Y
i
e
l
d
P
o
r
t
R
e
q
u
e
s
t
(
P
r
o
v
i
d
e
r
R
e
f
 
p
r
o
v
i
d
e
r
,
 
O
T
P
o
r
t
R
e
f
 
r
e
f
,

O
T
C
l
i
e
n
t
L
i
s
t
*
 
b
u
f
f
e
r
,
 
s
i
z
e
_
t
 
b
u
f
f
e
r
S
i
z
e
)

D
E

S
C

R
IP

T
IO

N
Param

eters
B

efore
C

all
A

fter
C

all
p
r
o
v
i
d
e
r

x
/

r
e
f

x
/

b
u
f
f
e
r

(
?
)

(
x
)

b
u
f
f
e
r
S
i
z
e

x
/

O
T
Y
i
e
l
d
P
o
r
t
R
e
q
u
e
s
t is used

 to request the use of a port (norm
ally, a serial port or m

od
em

)
from

 w
hoever is currently using the port.   If the function returns an error, then som

ething w
ent

w
rong and

 the request could
 not be com

pleted
.  T

his could
 be because of lack of resources, or the

port specified
 d

oes not support the request.  If k
E
B
U
S
Y
E
r
r is returned

, the buffer param
eter w

ill
contain a list of all of the clients that rejected

 the request.    T
he bufferSize param

eter is the size of
the b

u
f
f
e
r param

eter (includ
ing the f

N
u
m
C
l
i
e
n
t
s field

).  T
he buffer is a list of concatenated

pascal strings enum
erating the nam

e of each client that rejected
 the request (norm

ally only one).

s
t
r
u
c
t
 
O
T
C
l
i
e
n
t
L
i
s
t

{
s
i
z
e
_
t
 
f
N
u
m
C
l
i
e
n
t
s
;

U
I
n
t
8

f
B
u
f
f
e
r
[
4
]
;

};

In the case w
here you w

ant to be extrem
ely rud

e and
 grab the port anyw

ay, pass N
U

L
L

 for the
buffer pointer.  In this case, if the function returns kO

T
N

oE
rror, then the port has been yield

ed
,

and
 you can grab it.  N

ote that norm
ally a port w

ill only yield
 in this m

anner if it's current client
is passively listening - the port w

ill not be grabbed
 if a connection is in progress.

T
he supplied

 Provid
erR

ef m
ust be a provid

er (norm
ally an end

point) that is open on the
requested

 port.  Y
ou m

ay not use this provid
er w

hile the O
T
Y
i
e
l
d
P
o
r
t
R
e
q
u
e
s
t call is in

progress.

T
his call m

ay only be m
ad

e at System
 T

ask tim
e (O

T
C

anM
akeSyncC

all returns true).
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O
nce the yield

 port request returns kO
T

N
oE

rror (or kE
N

O
E

N
T

E
rr - see below

), you m
ay attem

pt
to use the port (norm

ally, this is by bind
ing w

ith a qlen <
>

 0 ,or by connecting.  If you need
 to

cancel the yield
 request, call O

T
Y
i
e
l
d
P
o
r
t
R
e
q
u
e
s
t w

ith a buffer of (void
*)-1L

.  If you d
o not d

o
one of these three things, the port w

ill autom
atically unyield

 in about 10 second
s.

E
R

R
O

R
S

kO
T

B
ad

SyncE
rr

C
alled

 at non-system
-task tim

e

kO
T

B
ad

R
eferenceE

rr
E

ither the provid
er d

oes not use the requested
 O

T
PortR

ef, or the
requested

 O
T

PortR
ef d

oes not exist.

kO
T

N
otSupported

E
rr

T
he requested

 port d
oes not support yield

ing.

kE
N

O
M

E
M

E
rr

N
ot enough m

em
ory to com

plete the request

kE
B

U
SY

E
rr

A
 client "nak"d

 the request to yield

kE
N

X
IO

E
rr

T
he und

erlying provid
er w

ill not yield
, probably because the current

client is alread
y connected

.

kE
N

O
E

N
T

E
rr

T
he und

erlying provid
er d

oes not currently have a client, so d
oing an

O
T

Y
ield

PortR
equest w

as unnecessary.
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C
lien

t callb
ack

s
O

pen T
ransport provid

es several w
ays for clients to get notification w

hen significant events occur in the
O

pen T
ransport system

.  T
he first is through the notifiers that are installed

 on provid
ers.  Several events

m
ay be passed

 to your notifier that are not "stand
ard

" events.  T
hese are:

kO
T

Provid
erIsD

isconnected

Y
our provid

er w
as a listener (bound

 w
ith qlen <

>
 0), and

 it has been
d

isconnected
 (is no longer listening).  T

his currently only happens w
ith serial

ports, but could
 also happen w

ith other connection-oriented
 d

rivers that have
characteristics sim

ilar to serial ports.  Y
ou w

ill get a kO
T

Provid
erIsR

econnected
m

essage w
hen the cause of the d

isconnection is relieved
 (see the section on the

O
T

Y
ield

PortR
equest function).

kO
T

Provid
erIsR

econnected

Y
our provid

er has been reconnected
.  Y

our provid
er is once again listening.

kO
T

Provid
erW

illC
lose

Y
our provid

er w
ill be closed

 as soon as you return from
 the notifier.  T

his
callback is alw

ays d
one at System

 T
ask tim

e (O
T

C
anM

akeSyncC
all w

ill return
true).  Y

ou m
ay set your provid

er into synchronous m
od

e and
 m

ake a few
 last

calls to prepare for being closed
.  O

nce you return from
 the notifier, any calls

m
ad

e using the provid
er except O

T
C

loseProvid
er w

ill fail w
ith a

kO
T

O
utStateE

rr.

kO
T

Provid
erIsC

losed

Y
our provid

er has been closed
.  T

he reason for being closed
 can be found

 in the
O

T
R

esult value passed
 to your notifier.  T

he reasons typically are
kO

T
PortH

asD
ied

E
rr, kO

T
PortW

asE
jected

E
rr, or kO

T
PortL

ostC
onnectionE

rr.
A

ny calls other than O
T

C
loseProvid

er w
ill fail w

ith a kO
T

O
utStateE

rr.

T
he second

 type of callback that O
pen T

ransport supplies is general client notification.  In ord
er to receive

these notifications, you m
ust call the O

T
R

egisterA
sC

lient function:

O
S
S
t
a
t
u
s
 
O
T
R
e
g
i
s
t
e
r
A
s
C
l
i
e
n
t
(
O
T
C
l
i
e
n
t
N
a
m
e
 
n
a
m
e
,
 
O
T
N
o
t
i
f
y
P
r
o
c
P
t
r
 
p
r
o
c
)

T
his function supplies O

pen T
ransport w

ith your nam
e ("n

a
m
e" is currently a char* param

eter - a zero-
term

inated
 "C

" string.  It should
 be read

 from
 a resource in ord

er to allow
 the nam

e to be
internationalized

).  T
he p

r
o
c param

eter is a pointer to a notification proced
ure that w

ill be called
w

henever significant events occur in the O
pen T

ransport system
.

W
hen you no longer w

ant to receive notification, you can call O
T
U
n
r
e
g
i
s
t
e
r
A
s
C
l
i
e
n
t:

O
S
S
t
a
t
u
s
 
O
T
U
n
r
e
g
i
s
t
e
r
A
s
C
l
i
e
n
t
(
)

C
alling this function is optional, since either calling C

loseO
penT

ransport or just exiting your application
w

ill autom
atically unregister you as a client.
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T
he events you m

ay currently receive are:

kO
T

PortD
isabledA

 port has gone offline.  T
he O

T
R
e
s
u
l
t param

eter w
ill give the specific reason, if

know
n, and

 the c
o
o
k
i
e param

eter is the O
T
P
o
r
t
R
e
f of the port that w

ent
offline.  A

 port going offline also often results in provid
ers getting

k
O
T
P
r
o
v
i
d
e
r
I
s
C
l
o
s
e
d events.  T

here is no guarantee in O
pen T

ransport as to
w

hich of these events w
ill be received

 first.

kO
T

PortE
nabledA

 port w
hich had

 previously been d
isabled

 is now
 enabled

.  T
he c

o
o
k
i
e

param
eter is the O

T
P
o
r
t
R
e
f of the port that is now

 enabled
.

kO
T

N
ew

PortR
egistered

A
 new

 port has been registered
 w

ith O
pen transport.  T

he c
o
o
k
i
e param

eter is
the O

T
P
o
r
t
R
e
f of the new

 port.

kO
T

C
losePortR

equest

Y
ou currently are using a provid

er that is using a port that som
e other

application w
ants to use.  T

he O
T

R
esult param

eter is the reason for the request
(norm

ally kO
T

N
oE

rror or kO
T

U
serR

equested
E

rr), and
 the cookie param

eter is a
pointer to an O

T
PortC

loseStruct:

s
t
r
u
c
t
 
O
T
P
o
r
t
C
l
o
s
e
S
t
r
u
c
t

{
O
T
P
o
r
t
R
e
f

f
P
o
r
t
R
e
f
;

P
r
o
v
i
d
e
r
R
e
f

f
T
h
e
P
r
o
v
i
d
e
r
;

O
S
S
t
a
t
u
s

f
D
e
n
y
R
e
a
s
o
n
;

O
T
C
l
i
e
n
t
N
a
m
e

f
R
e
q
u
e
s
t
o
r
;

};

T
he f

P
o
r
t
R
e
f field

 d
escribes the port that is asking to be closed

.  T
he

f
T
h
e
P
r
o
v
i
d
e
r field

 tells you the provid
er that is currently using the port. T

he
f
R
e
q
u
e
s
t
o
r field

 is the nam
e of the requesting application or system

 service.  If
you w

ill yield
 the port, you need

 d
o nothing.  If you w

on't yield
 the port, you

m
ust fill in the fD

enyR
eason field

 w
ith a non-zero value that m

ay specify the
reason (norm

ally, kO
T

U
serR

equested
E

rr is used
).  T

his callback is alw
ays d

one
at System

T
ask tim

e, so you m
ay put up a d

ialog to the user or take other action
as appropriate.  C

urrently, this callback is only used
 for serial ports, but it is

applicable to any hard
w

are d
evice w

hich cannot shared
 the port w

ith m
ultiple

clients.  If you are w
illing to yield

 the port, and
 you are currently actively

connected
 (as opposed

 to listening in the T
_ID

L
E

 state w
ith a qlen <

>
 0), you

m
ust issue a synchronous O

T
S
n
d
D
i
s
c
o
n
n
e
c
t in ord

er to yield
 the port.

Y
our provid

er w
ill receive a k

O
T
P
o
r
t
I
s
D
i
s
c
o
n
n
e
c
t
e
d event if the port is

grabbed
 aw

ay from
 you.  W

hen the "grabber" is d
one, it w

ill receive a
k
O
T
P
o
r
t
I
s
R
e
c
o
n
n
e
c
t
e
d event.
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A
d

van
ced

 T
op

ics
T

his section d
escribes som

e topics for the m
ore ad

vanced
 clients of O

pen T
ransport.

N
o-C

op
y R

eceives
O

pen T
ransport provid

es support for receives w
ithout copying the d

ata. W
hen using this feature of O

pen
T

ransport, you should
 be aw

are that using no-copy receives can ad
versely affect the perform

ance of the
O

pen T
ransport system

 if it is not d
one correctly.

T
he O

T
B
u
f
f
e
r d

ata structure is the structure returned
 by no-copy receives.  If you are fam

iliar w
ith

ST
R

E
A

M
S m

b
l
k
_
t d

ata structures, you can see that this structure is just a slight m
od

ification of the
m
b
l
k
_
t structure.

s
t
r
u
c
t
 
O
T
B
u
f
f
e
r

{
v
o
i
d
*

f
L
i
n
k
;

/
/
 
b
_
n
e
x
t
 
&
 
b
_
p
r
e
v

v
o
i
d
*

f
L
i
n
k
2
;

O
T
B
u
f
f
e
r
*

f
N
e
x
t
;

/
/
 
b
_
c
o
n
t

U
I
n
t
8
*

f
D
a
t
a
;

/
/
 
b
_
r
p
t
r

s
i
z
e
_
t

f
L
e
n
;

/
/
 
b
_
w
p
t
r

v
o
i
d
*

f
S
a
v
e
;

/
/
 
b
_
d
a
t
a
p

U
I
n
t
8

f
B
a
n
d
;

/
/
 
b
_
b
a
n
d

U
I
n
t
8

f
T
y
p
e
;

/
/
 
b
_
p
a
d
1

U
I
n
t
8

f
P
a
d
1
;

U
I
n
t
8

f
F
l
a
g
s
;

/
/
 
b
_
f
l
a
g

};fL
ink

A
 link field

, unused

fL
ink2

A
nother link field

, unused

fN
ext

A
 pointer to the next O

T
B

uffer in the chain

fD
ata

A
 pointer to the d

ata belonging to this O
T

B
uffer

fL
en

T
he length of d

ata pointed
 to by fD

ata

fSave
A

 reserved
 field

fB
and

A
 byte correspond

ing to the "band
" of the d

ata.

fT
ype

A
 byte d

escribing the "type" of the d
ata (norm

ally M
_D

A
T

A
, M

_PR
O

T
O

, or
M

_PC
PR

O
T

O
)

fPad
1

A
n unused

 byte

fFlags
T

he flags associated
 w

ith the d
ata (M

SG
M

A
R

K
, M

SG
D

E
L

IM
)

B
y tracing the chain of fN

ext pointers, all of the d
ata associated

 w
ith the m

essage can be accessed
.  U

nd
er

N
O

 C
IR

C
U

M
ST

A
N

C
E

S W
R

IT
E

 T
O

 T
H

IS D
A

T
A

 ST
R

U
C

T
U

R
E

.  It is read
-only.  If you w

rite to it, it is
quite possible that you w

ill crash the system
.  U

nd
er C

opland
, if you w

rite to it, you w
ill get an access

fault w
hich w

ill kill your application.
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B
ecause this structure is read

-only, O
pen T

ransport provid
es a few

 utilities to allow
 d

ata to be read
 from

this structure.

s
t
r
u
c
t
 
O
T
B
u
f
f
e
r
I
n
f
o

{
O
T
B
u
f
f
e
r
*

f
B
u
f
f
e
r
;

s
i
z
e
_
t

f
O
f
f
s
e
t
;

U
I
n
t
8

f
P
a
d
;

};t
y
p
e
d
e
f
 
s
t
r
u
c
t
 
O
T
B
u
f
f
e
r
I
n
f
o

O
T
B
u
f
f
e
r
I
n
f
o
;

#
d
e
f
i
n
e
 
O
T
I
n
i
t
B
u
f
f
e
r
I
n
f
o
(
i
n
f
o
P
t
r
,
 
t
h
e
B
u
f
f
e
r
)

\
(
i
n
f
o
P
t
r
)
-
>
f
B
u
f
f
e
r

=
 
t
h
e
B
u
f
f
e
r
;

\
(
i
n
f
o
P
t
r
)
-
>
f
P
a
d

=
 
t
h
e
B
u
f
f
e
r
-
>
f
P
a
d
1
;

\
(
i
n
f
o
P
t
r
)
-
>
f
O
f
f
s
e
t

=
 
0

extern "C
" B

oolean O
T

R
ead

B
uffer(O

T
B

ufferInfo* info, void
* buf, size_t* len);

extern "C
" size_t O

T
B

ufferD
ataSize(O

T
B

uffer* bfr)
extern "C

" void
 O

T
R

eleaseB
uffer(O

T
B

uffer* bfr)

T
he O

T
B
u
f
f
e
r
I
n
f
o structure keeps track of w

here you last left off in a buffer.  T
his allow

s you to read
pieces of the d

ata into m
ultiple buffers, keeping track of w

here you left off.

O
T
R
e
a
d
B
u
f
f
e
r read

s *
l
e
n bytes from

 the O
T
B
u
f
f
e
r d

escription stored
 in i

n
f
o into the buffer b

u
f.  It

returns true if the read
 request com

pletely exhausted
 the bytes in the buffer, and

 it returns false if there
are m

ore bytes in the buffer to be read
.  In all cases, *

l
e
n is upd

ated
 w

ith the actual num
ber of bytes

copied
.

O
T
B
u
f
f
e
r
D
a
t
a
S
i
z
e returns the num

ber of d
ata bytes in the O

T
B
u
f
f
e
r (includ

ing bytes in the f
N
e
x
t

chain).

O
T
R
e
l
e
a
s
e
B
u
f
f
e
r returns the buffer to the system

 w
hen you are d

one w
ith it.

D
epend

ing on the A
PI being used

, a no-copy receive is requested
 by using the constant

k
O
T
N
e
t
b
u
f
D
a
t
a
I
s
O
T
B
u
f
f
e
r
S
t
a
r.

e
n
u
m

{
k
O
T
N
e
t
b
u
f
D
a
t
a
I
s
O
T
B
u
f
f
e
r
S
t
a
r

=
 
(
s
i
z
e
_
t
)
-
3

};
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A
 few

 exam
ples follow

:
{

O
T
B
u
f
f
e
r
*
 
m
y
B
u
f
f
e
r
;

O
T
R
e
s
u
l
t
 
r
e
s
u
l
t
 
=
 
R
c
v
(
m
y
E
n
d
p
o
i
n
t
,
 
&
m
y
B
u
f
f
e
r
,
 
k
O
T
N
e
t
b
u
f
D
a
t
a
I
s
O
T
B
u
f
f
e
r
S
t
a
r
)
;

}{
O
T
B
u
f
f
e
r
*
 

m
y
B
u
f
f
e
r
;

T
U
n
i
t
D
a
t
a

d
a
t
a
;

O
T
F
l
a
g
s

f
l
a
g
s
;

d
a
t
a
.
a
d
d
r
.
b
u
f

=
 
&
a
d
d
r
B
u
f
;

d
a
t
a
.
a
d
d
r
.
m
a
x
l
e
n

=
 
s
i
z
e
o
f
(
a
d
d
r
B
u
f
)
;

d
a
t
a
.
o
p
t
.
m
a
x
l
e
n

=
 
0
;

d
a
t
a
.
u
d
a
t
a
.
b
u
f

=
 
(
U
I
n
t
8
*
)
&
m
y
B
u
f
f
e
r
;

d
a
t
a
.
u
d
a
t
a
.
m
a
x
l
e
n

=
 
k
O
T
N
e
t
b
u
f
D
a
t
a
I
s
O
T
B
u
f
f
e
r
S
t
a
r
;

O
T
S
t
a
t
u
s
 
s
t
a
t
u
s
 
=
 
O
T
R
c
v
U
D
a
t
a
(
&
d
a
t
a
,
 
&
f
l
a
g
s
)

}

O
nce you have copied

 the d
ata out of the O

T
B

uffer, you should
 call O

T
R

eleaseB
uffer to return it to O

pen
T

ransport.

W
A

R
N

IN
G

:  In m
any cases, for perform

ance reasons, d
rivers w

ill pass up their actual D
M

A
 buffers.  If

this is the case, w
hen you d

o a no-copy receive, you are getting the actual D
M

A
 buffers from

 the d
river.

If you hold
 on to the buffer for too long, you m

ay begin to starve the d
river for D

M
A

 buffers, w
hich w

ill
ad

versely affect the perform
ance of the system

.  It is very im
portant that if you are d

oing a no-copy
receive, you hold

 onto the buffer for as short a tim
e as possible.  If it is necessary to hold

 on to the buffer
for any length of tim

e, overall perform
ance w

ill be better if you m
ake a copy of the d

ata and
 return the

buffer to the system
.

A
u

top
u

sh
O

pen T
ransport provid

es support for the autopush feature of ST
R

E
A

M
S.   U

nd
er SV

R
4.2, autopush

inform
ation is base on d

evice m
ajor num

bers.  O
n system

s w
hich allow

 d
ynam

ic load
ing of m

od
ules, this

d
oes not m

ake sense.  It w
ould

 require that d
evices be load

ed
 before autopush inform

ation could
 be

configured
.  So, instead

 of using m
ajor num

bers, O
pen T

ransport uses the d
evice nam

e, even though this
d

oes not m
atch the SV

R
4.2 im

plem
entation.

A
utopush is im

plem
ented

 by talking to the system
 ad

m
inistration ST

R
E

A
M

S m
od

ule, nam
ed

 "sad
".  A

ll
configuration is d

one by m
eans of IO

C
T

L
 com

m
and

 to the "sad
" m

od
ule.  T

he follow
ing are the pertinent

structures:
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#
d
e
f
i
n
e
 
k
S
A
D
M
o
d
u
l
e
N
a
m
e

"
s
a
d
"

e
n
u
m

{
k
O
T
A
u
t
o
p
u
s
h
M
a
x
=
 
8
,

I
_
S
A
D
_
S
A
P

=
 
M
I
O
C
_
C
M
D
(
M
I
O
C
_
S
A
D
,
 
1
)
,

/
*
 
S
e
t
 
a
u
t
o
p
u
s
h
 
i
n
f
o
r
m
a
t
i
o
n

*/
I
_
S
A
D
_
G
A
P

=
 
M
I
O
C
_
C
M
D
(
M
I
O
C
_
S
A
D
,
 
2
)
,

/
*
 
G
e
t
 
a
u
t
o
p
u
s
h
 
i
n
f
o
r
m
a
t
i
o
n

*/
I
_
S
A
D
_
V
M
L

=
 
M
I
O
C
_
C
M
D
(
M
I
O
C
_
S
A
D
,
 
3
)

/
*
 
V
a
l
i
d
a
t
e
 
a
 
l
i
s
t
 
o
f
 
m
o
d
u
l
e
s
 
*
/

};/
*
 
I
_
L
I
S
T
 
s
t
r
u
c
t
u
r
e
s
 
*
/

s
t
r
u
c
t
 
s
t
r
_
l
i
s
t

{
i
n
t
 

s
l
_
n
m
o
d
s
;

/
*
 
n
u
m
b
e
r
 
o
f
 
m
o
d
u
l
e
s
 
i
n
 
s
l
_
m
o
d
l
i
s
t
 
a
r
r
a
y
 
*
/

s
t
r
u
c
t
 
s
t
r
_
m
l
i
s
t
*

s
l
_
m
o
d
l
i
s
t
;

};s
t
r
u
c
t
 
s
t
r
_
m
l
i
s
t

{
c
h
a
r

l
_
n
a
m
e
[
F
M
N
A
M
E
S
Z
 
+
 
1
]
;

};s
t
r
u
c
t
 
O
T
A
u
t
o
p
u
s
h
I
n
f
o
 
 
/
*
 
I
o
c
t
l
 
s
t
r
u
c
t
u
r
e
 
u
s
e
d
 
f
o
r
 
S
A
D
_
S
A
P
 
a
n
d
 
S
A
D
_
G
A
P
 
c
o
m
m
a
n
d
s
 
*
/

{
u
n
s
i
g
n
e
d
 
i
n
t

s
a
p
_
c
m
d
;

c
h
a
r

s
a
p
_
d
e
v
i
c
e
_
n
a
m
e
[
k
M
a
x
M
o
d
u
l
e
N
a
m
e
S
i
z
e
]
;

l
o
n
g

s
a
p
_
m
i
n
o
r
;

l
o
n
g

s
a
p
_
l
a
s
t
m
i
n
o
r
;

l
o
n
g

s
a
p
_
n
p
u
s
h
;

c
h
a
r

s
a
p
_
l
i
s
t
[
k
O
T
A
u
t
o
p
u
s
h
M
a
x
]
[
k
M
a
x
M
o
d
u
l
e
N
a
m
e
S
i
z
e
]
;

};t
y
p
e
d
e
f
 
s
t
r
u
c
t
 
O
T
A
u
t
o
p
u
s
h
I
n
f
o

O
T
A
u
t
o
p
u
s
h
I
n
f
o
;

/* 
*
 
C
o
m
m
a
n
d
 
v
a
l
u
e
s
 
f
o
r
 
s
a
p
_
c
m
d

 
*
/

e
n
u
m

{
k
S
A
P
_
O
N
E

=
 
1
,

/
*
 
C
o
n
f
i
g
u
r
e
 
a
 
s
i
n
g
l
e
 
m
i
n
o
r
 
d
e
v
i
c
e

*/
k
S
A
P
_
R
A
N
G
E

=
 
2
,

/
*
 
C
o
n
f
i
g
u
r
e
 
a
 
r
a
n
g
e
 
o
f
 
m
i
n
o
r
 
d
e
v
i
c
e
s

*/
k
S
A
P
_
A
L
L

=
 
3
,

/
*
 
C
o
n
f
i
g
u
r
e
 
a
l
l
 
m
i
n
o
r
 
d
e
v
i
c
e
s

*/
k
S
A
P
_
C
L
E
A
R

=
 
4

/
*
 
C
l
e
a
r
 
a
u
t
o
p
u
s
h
 
i
n
f
o
r
m
a
t
i
o
n

*/
};

A
utopush inform

ation is set, retrieved
 and

 cleared
 by using send

ing IO
C

T
L

s to the "sad
" d

river.  T
hese

IO
C

T
L

s m
ay be either I_ST

R
 IO

C
T

L
s or "transparent" IO

C
T

L
s.  In ord

er to set or get autopush
inform

ation, you m
ust allocate an O

T
A

utopushInfo structure.
T

o set autopush inform
ation about a m

od
ule, set the s

a
p
_
c
m
d field

 to one of the com
m

and
 values

specificed
 above, set up the s

a
p
_
m
i
n
o
r and

 s
a
p
_
l
a
s
t
m
i
n
o
r num

bers (if applicable) , and
 set the

s
a
p
_
d
e
v
i
c
e
_
n
a
m
e field

 to a "C
"-style string containing the nam

e of the d
evice about w

hich autopush
inform

ation is d
esired

. Fill in the s
a
p
_
n
p
u
s
h field

 w
ith the num

ber of m
od

ules to autopush, and
 then fill

in the sap_list w
ith the nam

es of the m
od

ules to autopush.  T
hen execute cod

e that looks like the
follow

ing:
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s
t
r
u
c
t
 
s
t
r
i
o
c
t
l

s
t
r
i
;

s
t
r
i
.
i
c
_
c
m
d
 
=
 
I
_
S
A
D
_
S
A
P
;

s
t
r
i
.
i
c
_
d
p

=
 
&
m
y
O
T
A
u
t
o
p
u
s
h
I
n
f
o
S
t
r
u
c
t
u
r
e
;

s
t
r
i
.
i
c
_
l
e
n

=
 
s
i
z
e
o
f
(
O
T
A
u
t
o
p
u
s
h
I
n
f
o
)
;

s
t
r
i
.
i
c
_
t
i
m
o
u
t
 
=
 
-
1
;

e
r
r
 
=
 
O
T
S
t
r
e
a
m
I
o
c
t
l
(
m
y
S
t
r
e
a
m
R
e
f
,
 
I
_
S
T
R
,
 
(
v
o
i
d
*
)
&
s
t
r
i
)
;

ore
r
r
 
=
 
O
T
S
t
r
e
a
m
I
o
c
t
l
(
m
y
S
t
r
e
a
m
R
e
f
,
 
I
_
S
A
D
_
S
A
P
,
 
(
v
o
i
d
*
)
&
s
t
r
i
)
;

T
his w

ill set the autopush inform
ation for the m

od
ule.  U

se k
S
A
P
_
A
L
L to configure all m

inor num
bers of

a d
evice.  T

his is norm
ally the value that w

ill be used
 to configure autopush.  For specialty usage, you can

use k
S
A
P
_
O
N
E to configure a single m

inor num
ber (specified

 in the s
a
p
_
m
i
n
o
r field

) or k
S
A
P
_
R
A
N
G
E to

configure a range of m
inor num

bers (specified
 w

ith the low
er value in the s

a
p
_
m
i
n
o
r field

 and
 the

higher value in the s
a
p
_
l
a
s
t
m
i
n
o
r field

).  T
he k

S
A
P
_
C
L
E
A
R com

m
and

 can be used
 to clear a previous

autopush.  Set sap_m
inor to 0 to clear all autopush inform

ation for a m
od

ule.  O
therw

ise, you can clear a
single range or m

inor num
ber by specifying s

a
p
_
m
i
n
o
r and

 s
a
p
_
l
a
s
t
m
i
n
o
r value.  T

he
s
a
p
_
l
a
s
t
m
i
n
o
r field

 can be set to -1 to clear the range set that started
 w

ith s
a
p
_
m
i
n
o
r.  N

ote that you
cannot clear ranges that overlap w

ith ranges that w
ere set by tw

o ind
ivid

ual k
S
A
P
_
R
A
N
G
E com

m
and

s
(you'll get a k

E
E
X
I
S
T
E
r
r).

kE
N

O
D

E
V

E
rr

the m
od

ule specified
 is not configured

 for autopush.

kE
N

O
ST

R
E

rr
the m

od
ule specified

 d
oes not exist in the system

kE
IN

V
A

L
E

rr
the com

m
and

 specified
 is not recognized

 by "sad
"

kE
R

A
N

G
E

E
rr

the m
inor num

ber range specified
 w

as invalid
, or the range is not

configured
 for autopush (w

hen clearing a range).

kE
E

X
IST

E
rr

an attem
pt w

as m
ad

e to configure or clear a m
inor num

ber or m
inor

num
ber range  that overlaps an existing range of m

inor num
bers

Y
ou can use the I_SA

D
_G

A
P com

m
and

 to obtain the autopush inform
ation about a m

od
ule.  Fill out the

O
T

A
utopushInfo structure for the m

od
ule and

 m
inor num

ber(s) d
esired

, along w
ith the appropriate

com
m

and
 cod

e (k
S
A
P
_
A
L
L, k

S
A
P
_
R
A
N
G
E, or k

S
A
P
_
O
N
E). and

 you w
ill get back the O

T
A

utopushInfo
structure that w

as used
 to set that particular autopush.  For instance, if you ask for a single m

inor
num

ber, and
 it w

as program
m

ed
 as part of a range, you w

ill get back the kSA
P_R

A
N

G
E

 or kSA
P_A

L
L

.
inform

ation that w
as used

 to set the autopush inform
ation
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O
w

n
ersh

ip
 of P

rovid
ers

O
pen T

ransport attem
pts to "d

eath w
atch" provid

ers (includ
ing end

points, m
appers, and

 services
provid

ers).  If a client d
ies or quits w

ithout closing all it's outstand
ing provid

ers, O
pen T

ransport
attem

pts to "clean up" and
 close them

 on behalf of the client.  T
his lead

s to an interesting problem
.  E

very
shared

 library, cod
e resource, or application that creates an end

point, or uses one of the end
point

functions that allocate m
em

ory on behalf of the client (list follow
s) m

ust be a client of O
pen T

ransport
(having called

 InitO
penT

ransport).  For A
SL

M
 shared

 libraries and
 applications, O

pen T
ransport can

d
eathw

atch the library or application easily.  For C
FM

 shared
 libraries, the client M

U
ST

 call
C

loseO
penT

ransport before term
inating (this can be d

one by m
aking C

loseO
penT

ransport the
term

ination proced
ure for the C

FM
 library)  Since O

pen T
ransport keeps track of the ow

ner of all
provid

ers, and
 closes them

 w
hen the ow

ner term
inates, som

e provision m
ust be m

ad
e for transfering the

ow
nership of a provid

er.   T
he function O

T
T

ransferProvid
erO

w
nership is intend

ed
 for that purpose. Y

ou
pass it a Provid

erR
ef that you w

ish to obtain ow
nership of, and

 it w
ill return a new

 Provid
erR

ef that
belongs to you.  T

he old
 Provid

erR
ef is then obsolete and

 should
 not be used

:

p
a
s
c
a
l
 
P
r
o
v
i
d
e
r
R
e
f
 
O
T
T
r
a
n
s
f
e
r
P
r
o
v
i
d
e
r
O
w
n
e
r
s
h
i
p
(
P
r
o
v
i
d
e
r
R
e
f
 
o
l
d
R
e
f
,
 
O
T
C
l
i
e
n
t
 
o
l
d
O
w
n
e
r
,

O
S
S
t
a
t
u
s
*
 
e
r
r
P
t
r
)
;

Y
ou can use the O

T
W
h
o
A
m
I function to obtain the O

T
C
l
i
e
n
t value.  In ord

er to transfer the ow
nership of

the end
point, the prior ow

ner w
ill need

 to give you it's O
T
C
l
i
e
n
t value through som

e A
PI.

p
a
s
c
a
l
 
O
T
C
l
i
e
n
t
 
O
T
W
h
o
A
m
I
(
v
o
i
d
)
;
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A
p

p
en

d
ix A

 - S
am

p
le C

od
e

For an exam
ples of O

pen T
ransport clients, see the d

isk “O
pen T

ransport Sam
ples” in the O

pen T
ransport

softw
are d

istribution.
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A
p

p
en

d
ix B

 - E
n

d
p

oin
t S

tates
T

his append
ix lists and

 d
escribes the end

point states that are visible to O
pen T

ransport clients. It also
provid

es tables show
ing w

hich O
pen T

ransport routines change the state of end
points.

T
ab

le B
-1. O

pen T
ransport E

nd
point States

S
tate

D
ecim

al valu
e

M
ean

in
g

T
_D

A
T

A
X

FE
R

5
T

h
is con

n
ection

-orien
ted

 en
d

p
oint has a connection

established
; the end

point can now
 send

 and
 receive d

ata.

T
_ID

L
E

2
T

h
e en

d
p

oin
t h

as been
 bou

n
d

 to a local p
rotocol

ad
d

ress. For non-connection-oriented
 end

p
oints, it is

read
y for u

se. For connection-oriented
 end

p
oints, the

en
d

p
oin

t is read
y to receive in

com
in

g con
n

ection
requests, or for the client to initiate a connection.

T
_IN

C
O

N
4

T
h

e 
con

n
ection

-orien
ted

 
en

d
p

oin
t 

h
as 

received
 

a
connection requ

est, and
 the client has not yet accep

ted
(u

sing the A
c
c
e
p
t

 fu
n

ction) or rejected
 (u

sing the
S
n
d
D
i
s
c
o
n
n
e
c
t function) the connection request.

T
_IN

R
E

L
7

T
h

e con
n

ection
-orien

ted
 en

d
p

oin
t h

as received
 an

incom
ing requ

est for an ord
erly d

isconnect, and
 the

client has not yet acknow
led

ged
 the release (u

sing the
R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

 fu
nction). T

he client m
ay

con
tin

u
e 

to 
sen

d
 

d
ata 

on
 

th
is 

en
d

p
oin

t, 
u

n
til

acknow
led

ging the release, bu
t m

ay no longer read
in

com
in

g d
ata. N

ot all en
d

p
oin

ts su
p

p
ort ord

erly
d

isconnects.

T
_O

U
T

C
O

N
3

T
he client has u

sed
 the C

o
n
n
e
c
t

 fu
nction to initiate a

connection requ
est on a connection-oriented

 end
p

oint,
and

 the connection has not yet been established
.

T
_O

U
T

R
E

L
6

T
he client has initiated

 an ord
erly d

isconnect (u
sing the

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

 fu
nction), w

hich the rem
ote

end
p

oint has not yet acknow
led

ged
. T

he client m
ay

continu
e to read

 d
ata from

 the connection, bu
t m

ay not
send

 any m
ore d

ata. N
ot all end

p
oints su

p
p

ort ord
erly

d
isconnects.

T
_U

N
B

N
D

1
T

he end
p

oint is initialized
, bu

t has not yet been bou
nd

to a local protocol ad
d

ress.

T
_U

N
IN

IT
0

T
he end

p
oint is u

ninitialized
. T

his valu
e is retu

rned
w

henever the system
 has closed

 an end
p

oint, bu
t the

client has not (For instance, w
hen a M

acintosh goes to
sleep

, m
ost client p

rovid
ers are closed

.  C
lients are

notified
 w

ith a k
O
T
P
r
o
v
i
d
e
r
W
i
l
l
C
l
o
s
e

 event, and
 if

they d
on't close the p

rovid
er, the system

 w
ill d

o it for
them

).
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A
p

p
en

d
ix C

 - E
ven

t C
od

es
T

his append
ix d

escribes the cod
es that the O

pen T
ransport L

ibrary can send
 to a client’s notification

routine. For m
ore inform

ation about w
hat your client should

 d
o w

hen its notification routine receives a
particular event cod

e, refer to the section E
vent H

and
ling.

T
ab

le C
-1. O

pen T
ransport E

vent C
od

es

E
ven

t cod
e

H
exad

ecim
al valu

e
M

ean
in

g

T
_A

C
C

E
PT

C
O

M
PL

E
T

E
$20000003

A
n A

c
c
e
p
t

 fu
nction has com

p
leted

.  T
he

c
o
o
k
i
e

 p
aram

eter is a p
oin

ter to th
e

receiving end
p

oint for the end
p

oint that
issued

 the A
c
c
e
p
t function.  If the receiving

en
d

p
oin

t is d
ifferen

t th
an

 th
e on

e th
at

issu
ed

 the A
c
c
e
p
t

 function, it w
ill receive a

N
U
L
L in the c

o
o
k
i
e param

eter.

T
_B

IN
D

C
O

M
PL

E
T

E
$20000001

A
 B
i
n
d

 fu
nction has com

p
leted

, and
 the

cookie p
aram

eter is the retA
d

d
r p

aram
eter

of the B
i
n
d call.

T
_C

O
N

N
E

C
T

$2
A

n incom
ing connect resp

onse to a client
initiated

 connection has been received
. U

se
R
c
v
C
o
n
n
e
c
t

 to receive it. T
h

e cookie
p

aram
eter to the notification rou

tine is the
snd

C
all param

eter of the client passed
 to the

C
o
n
n
e
c
t call.

T
_D

A
T

A
$4

In
com

in
g d

ata h
as arrived

. U
se 

R
c
v

 or
R
c
v
U
D
a
t
a

 to receive it.  A
nother T

_D
A

T
A

event w
ill not be generating u

ntil R
cv or

R
cvU

D
ata has been called

 and
 retu

rns a
kO

T
N

oD
ataE

rr error.

T
_D

E
L

N
A

M
E

C
O

M
PL

E
T

E
$2000000E

A
 D
e
l
e
t
e
N
a
m
e

  fu
nction has com

p
leted

.
T

h
e 

cook
ie 

p
aram

eter 
is 

eith
er 

th
e

O
T
N
a
m
e
I
D

 (For O
T
D
e
l
e
t
e
N
a
m
e
B
y
I
D

) or it
is the T

N
e
t
b
u
f

 p
ointer that contained

 the
nam

e to d
elete (for O

T
D
e
l
e
t
e
N
a
m
e).

T
_D

ISC
O

N
N

E
C

T
$10

A
 connection has been torn d

ow
n. A

lso used
to ind

icate a client initiated
 connect has been

d
en

ied
 

by 
th

e 
rem

ote 
en

d
p

oin
t. 

U
se

R
c
v
D
i
s
c
o
n
n
e
c
t

 to clear the event. T
he

cookie param
eter to the notifier is N

U
L
L for a

T
_D

ISC
O

N
N

E
C

T
 event that ind

icates an
established

 connection has been torn d
ow

n.
If the T

_D
ISC

O
N

N
E

C
T

 event ind
icates a

rejected
 connection requ

est, then the cookie
p

aram
eter to the notification rou

tine is the
sam

e as the snd
C

all param
eter that the client

passed
 to the C

o
n
n
e
c
t call.
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T
_D

ISC
O

N
N

E
C

T
C

O
M

PL
E

T
E

$20000005
A

 S
n
d
D
i
s
c
o
n
n
e
c
t function has com

pleted
,

the cookie param
eter is the call param

eter of
S
n
d
D
i
s
c
o
n
n
e
c
t

T
_E

X
D

A
T

A
$8

Incom
ing exp

ed
ited

 d
ata has arrived

. U
se

R
c
v to receive it. A

nother T
_E

X
D

A
T

A
 event

w
ill not be generating u

ntil R
cv has been

called
 and

 retu
rned

 either a kO
T

N
oD

ataE
rr

error, or retu
rned

 norm
al (non-exp

ed
ited

)
d

ata.

T
_G

E
T

IN
FO

C
O

M
PL

E
T

E
$2000000A

A
 

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o

 
fu

n
ction

 
h

as
com

p
leted

, and
 the cookie p

aram
eter to the

notification rou
tine is the info p

aram
eter of

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o

T
_G

E
T

PR
O

T
A

D
D

R
C

O
M

PL
E

T
E

$20000008
A

 
G
e
t
P
r
o
t
A
d
d
r
e
s
s

 
fu

n
ction

 
h

as
com

p
leted

, and
 the c

o
o
k
i
e

 p
aram

eter to
the notifier is the p

e
e
r
A
d
d
r

 p
aram

eter that
the client passed

 into the G
e
t
P
r
o
t
A
d
d
r
e
s
s

call. 
If 

th
e 

clien
t 

p
assed

 
N
U
L
L

 as th
e

p
e
e
r
A
d
d
r

 p
aram

eter, th
en

 th
e clien

t’s
b
o
u
n
d
A
d
d
r

 p
aram

eter is p
assed

 as the
c
o
o
k
i
e.

T
_G

O
D

A
T

A
$100

Flow
 control restrictions have been lifted

T
_G

O
E

X
D

A
T

A
$200

Flow
 control restrictions on the exp

ed
ited

d
ata channel have been lifted

.

T
_L

IST
E

N
$1

A
n

 
in

com
in

g
 

con
n

ection
 

req
u

est 
h

as
arrived

. C
all L

i
s
t
e
n to receive it.

T
_L

K
U

PN
A

M
E

C
O

M
PL

E
T

E
$2000000F

A
 
L
o
o
k
u
p
N
a
m
e

 fu
nction has com

p
leted

.
T

h
e 

c
o
o
k
i
e

 
p

aram
eter 

is 
th

e
T
L
o
o
k
u
p
R
e
p
l
y

 p
oin

ter p
assed

 in
 th

e
L
o
o
k
u
p
N
a
m
e call.

T
_L

K
U

PN
A

M
E

R
E

SU
L

T
$20000010

A
 L
o
o
k
u
p
N
a
m
e

 fu
nction has fou

nd
 a nam

e
and

 is retu
rning it, bu

t the looku
p

 is not
com

pleted
 yet. T

he c
o
o
k
i
e param

eter is the
T
L
o
o
k
u
p
R
e
p
l
y

 p
oin

ter p
assed

 in
 th

e
L
o
o
k
u
p
N
a
m
e call.

T
_M

E
M

O
R

Y
R

E
L

E
A

SE
D

$2000000C
T

his event is only u
sed

 w
hen a client has

issued
 the A

ckSend
s function to an end

point
an

d
 th

e en
d

p
oin

t is asyn
ch

ron
ou

s.  T
h

e
event occurs w

hen any send
ing function has

com
p

leted
 an

d
 is d

on
e u

sin
g th

e clien
t

m
em

ory. T
he cookie p

aram
eter is the b

u
f

p
aram

eter of S
n
d

 or the ap
p

rop
riate ".bu

f"
p

aram
eter of t

h
e
 
s
t
r
u
c
t
u
r
e
 
u
s
e
d
 
t
o
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s
e
n
d
 
d
a
t
a
,
 
a
n
d
 
t
h
e

 r
e
s
u
l
t

 param
eter

is the length of that buffer (or the num
ber of

bytes that w
ere sent from

 that bu
ffer in the

case of a send
 that w

as incom
p

lete d
u

e to
flow

 control).

T
_O

PE
N

C
O

M
PL

E
T

E
$20000007

A
n

 
a
s
y
n
c
h
r
o
n
o
u
s
 
o
p
e
n
 
c
a
l
l
 
i
s

c
o
m
p
l
e
t
e
.
 
 
T
h
e
 
c
o
o
k
i
e
 
p
a
r
a
m
e
t
e
r

w
i
l
l
 
b
e
 
s
e
t
 
t
o
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

P
r
o
v
i
d
e
r
R
e
f
 
i
f
 
n
o
 
e
r
r
o
r
 
o
c
c
u
r
r
e
d.

T
_O

PT
M

G
M

T
C

O
M

PL
E

T
E

$20000006
A

n
 
O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

 fu
nction has

com
p

leted
, and

 the c
o
o
k
i
e

 p
aram

eter to
the notification routine is the r

e
t param

eter
th

at 
th

e 
clien

t 
p

assed
 

to
 

th
e

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

 fu
nction. If the client

sp
ecified

 N
U
L
L

 as the r
e
t

 p
aram

eter, then
the client’s r

e
q

 p
aram

eter is p
assed

 as the
c
o
o
k
i
e.

T
_O

R
D

R
E

L
$80

T
h

e 
rem

o
te 

clien
t 

h
a

s 
ca

lled
S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

; you
r clien

t
should

 now
 call R

c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t.

T
_R

E
G

N
A

M
E

C
O

M
PL

E
T

E
$2000000D

A
n R

e
g
i
s
t
e
r
N
a
m
e function has com

pleted
.

T
h

e 
co

o
k

ie 
p

a
ra

m
eter 

is 
th

e
T
R
e
g
i
s
t
e
r
R
e
p
l
y
*

 p
aram

eter, u
nless it

w
as 

N
U

L
L

. 
 

T
h

en
 

it 
is 

th
e

T
R
e
g
i
s
t
e
r
R
e
q
u
e
s
t
* param

eter.

T
_R

E
PL

Y
$0800

A
n incom

ing resp
onse to an ou

tstand
ing

req
u

est 
h

as 
b

een
 

receiv
ed

. 
U

se 
th

e
R

cvU
R

eply or R
cvR

eply function to read
 the

rep
ly. A

nother T
_R

E
P

L
Y

 event w
ill not be

generating u
ntil R

cvR
ep

ly or R
cvU

R
ep

ly
h

as 
b

een
 

called
 

an
d

 
retu

rn
s 

a
kO

T
N

oD
ataE

rr error.

T
_R

E
PL

Y
C

O
M

PL
E

T
E

$20000004
A

 S
n
d
U
R
e
p
l
y

 or S
n
d
R
e
p
l
y

 fu
nction has

com
p

leted
, and

 the cookie p
aram

eter is the
sequence num

ber of the original request.

T
_R

E
Q

U
E

ST
$400

A
n incom

ing requ
est has been received

. U
se

R
c
v
R
e
q
u
e
s
t or R

c
v
U
R
e
q
u
e
s
t to receive it.

A
n

oth
er T

_R
E

Q
U

E
ST

 even
t w

ill n
ot be

g
en

eratin
g

 
u

n
til 

R
cv

R
eq

u
est 

o
r

R
cvU

R
equ

est has been called
 and

 retu
rns a

kO
T

N
oD

ataE
rr error.

T
_R

E
SE

T
$2000

A
 

co
n

n
ectio

n
-o

rien
ted

 
en

d
p

o
in

t 
h

as
received

 a reset from
 the rem

ote end
 and

has flushed
 all unread

 and
 unsent d

ata. T
his

only occurs for som
e types of end

points, and
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g
en

erally
 

leav
es 

th
e 

en
d

p
oin

t 
in

 
an

unknow
n state.

T
_R

E
SO

L
V

E
A

D
D

R
C

O
M

PL
E

T
E

$20000009
A

 
R
e
s
o
l
v
e
A
d
d
r
e
s
s

 
fu

n
ction

 
h

as
com

p
leted

, and
 the cookie p

aram
eter is the

retA
d

d
r param

eter of R
e
s
o
l
v
e
A
d
d
r
e
s
s

T
_U

D
E

R
R

$40
A

n S
n
d
U
D
a
t
a

 fu
n

ction
 h

as failed
 after

previously com
pleting w

ith no error.

T
_U

N
B

IN
D

C
O

M
PL

E
T

E
$20000002

A
n U

n
b
i
n
d

 fu
nction has com

p
leted

.  T
he

c
o
o
k
i
e param

eter is N
U

L
L

.
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A
p

p
en

d
ix D

 - R
esu

lt C
od

es
T

his append
ix d

escribes the result cod
es that O

pen T
ransport preferred

-C
 routines return. For

inform
ation about w

hat your client should
 d

o w
hen a particular function returns a particular cod

e, refer
to the d

escription of that function. For inform
ation about X

T
I result cod

es, refer to the X
/

O
pen T

ransport
Interface specification.

T
ab

le D
-1. O

pen T
ransport Preferred

 R
esult C

od
es correspond

ing to X
T

I result cod
es

R
esu

lt cod
e

V
alu

e
M

ean
in

g

k
O
T
A
c
c
e
s
s
E
r
r

-3152
T

he u
ser d

oes not have p
erm

ission to negotiate the
specified

 ad
d

ress or options.

k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r

-3172
T

he requ
ested

 ad
d

ress is in u
se, or this end

p
oint

d
oes n

ot su
p

p
ort m

u
ltip

le connections w
ith the

sam
e local and

 rem
ote ad

d
resses. T

his resu
lt cod

e
in

d
icates th

at a con
n

ection
 alread

y exists. A
s a

return value for a B
i
n
d call, it m

ay also ind
icate that

no d
ynam

ic ad
d

resses are available for p
rotocols or

con
fig

u
ration

 
m

eth
od

s 
th

at 
allow

 
d

y
n

am
ic

ad
d

ressing.

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

-3150
T

he sp
ecified

 p
rotocol ad

d
ress w

as in an incorrect
form

at or contained
 illegal inform

ation.

k
O
T
B
a
d
D
a
t
a
E
r
r

-3159
T

he am
ou

nt of client d
ata sp

ecified
 w

as not w
ithin

the bound
s allow

ed
 by the end

point.

k
O
T
B
a
d
F
l
a
g
E
r
r

-3165
A

n invalid
 flag w

as specified
.

k
O
T
B
a
d
N
a
m
e
E
r
r

-3170
T

he end
point nam

e is invalid
.

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

-3151
T

he sp
ecified

 p
rotocol op

tions w
ere in an incorrect

form
at or contained

 illegal inform
ation.

k
O
T
B
a
d
Q
L
e
n
E
r
r

-3171
T

he argu
m

ent q
l
e
n

 w
hen the end

p
oint w

as bou
nd

w
ith B

i
n
d w

as zero.

k
O
T
B
a
d
R
e
f
e
r
e
n
c
e
E
r
r

-3153
T

he sp
ecified

 E
n
d
p
o
i
n
t
R
e
f

 or T
E
n
d
p
o
i
n
t
*

 d
oes

not refer to a valid
 end

point.

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

-3156
A

n invalid
 sequ

ence nu
m

ber w
as sp

ecified
, or a

N
U
L
L

 c
a
l
l

 p
ointer w

as sp
ecified

 w
hen rejecting a

connection request.

k
O
T
B
a
d
S
y
n
c
E
r
r

-3179
A

 call to S
y
n
c w

as m
ad

e at non-System
T

ask tim
e.

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

-3160
T

he nu
m

ber of bytes allocated
 to hold

 a resu
lt is

greater than zero, bu
t not su

fficient to store the
result.

k
O
T
C
a
n
c
e
l
e
d
E
r
r

-3180
A

n outstand
ing call w

as canceled
.
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T
ab

le D
-1 (con

t'). O
pen T

ransport Preferred
 R

esult C
od

es

k
O
T
F
l
o
w
E
r
r

-3161
T

he end
point is in asynchronous m

od
e, but the flow

con
trol m

ech
an

ism
 p

reven
ts th

e en
d

p
oin

t from
accepting any d

ata at this tim
e.

k
O
T
I
n
d
O
u
t
E
r
r

-3173
T

here are ou
tstand

ing connection ind
ications on the

end
p

oint. A
ll other connection ind

ications m
u

st be
h

an
d

led
 

eith
er 

b
y

 
rejectin

g
 

th
em

 
w

ith
S
n
d
D
i
s
c
o
n
n
e
c
t

, or by accep
tin

g th
em

 w
ith

A
c
c
e
p
t.

k
O
T
L
o
o
k
E
r
r

-3158
A

n
 

asyn
ch

ron
ou

s 
even

t 
h

as 
occu

rred
 

on
 

th
is

end
point.

k
O
T
N
o
A
d
d
r
e
s
s
E
r
r

-3154
T

he end
p

oint cou
ld

 not allocate an ad
d

ress, or an
ad

d
ress w

as required
 and

 not supplied
 by the client.

k
O
T
N
o
D
a
t
a
E
r
r

-3162
T

his end
p

oint is in non-blocking m
od

e, bu
t no d

ata
is 

cu
rren

tly 
available. 

 
It 

is 
also 

retu
rn

ed
 

by
L

ookupN
am

e w
hen no nam

es are found
.

k
O
T
N
o
E
r
r
o
r

 0000
T

he function com
pleted

 execution w
ithout error.

k
O
T
N
o
D
i
s
c
o
n
n
e
c
t
E
r
r

-3163
N

o d
isconnect ind

ication is available.

k
O
T
N
o
R
e
l
e
a
s
e
E
r
r

-3166
N

o ord
erly release ind

ication currently exists on this
end

point.

k
O
T
S
t
r
u
c
t
u
r
e
T
y
p
e
E
r
r

-3169
A

n u
nsu

p
p

orted
 stru

ctu
re typ

e w
as p

assed
 in the

s
t
r
u
c
t
T
y
p
e

 field
. T

his error is also retu
rned

 w
hen

the s
t
r
u
c
t
T
y
p
e

 field
 is in

con
sisten

t w
ith

 th
e

end
point type.

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

-3167
T

his action is not supported
 by this end

point.

k
O
T
N
o
U
D
E
r
r
E
r
r

-3164
N

o unit d
ata error ind

ication currently exists on this
end

point.

k
O
T
O
u
t
S
t
a
t
e
E
r
r

-3155
T

he function w
as issued

 in the w
rong sequence.

k
O
T
P
r
o
v
i
d
e
r
M
i
s
m
a
t
c
h
E
r
r

-3174
T

he end
p

oint that is to accep
t the connection is not

the sam
e kind

 of end
point as this one.

k
O
T
Q
F
u
l
l
E
r
r

-3177
T

he m
axim

u
m

 nu
m

ber of ou
tstand

ing ind
ications

has been reached
 for the end

point.

k
O
T
P
r
o
t
o
c
o
l
E
r
r

-3178
A

n unspecified
 protocol error occurred

.
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T
ab

le D
-1 (con

t'). O
pen T

ransport Preferred
 R

esult C
od

es

k
O
T
R
e
s
A
d
d
r
e
s
s
E
r
r

-3176
T

he ad
d

ress to w
hich this end

point is bou
nd

 d
iffers

from
 

th
at 

of 
th

e 
en

d
p

oin
t 

th
at 

receiv
ed

 
th

e
connection request; thus, this end

point cannot accept
this connection request.

k
O
T
R
e
s
Q
L
e
n
E
r
r

-3175
W

hen this end
point w

as bound
 (see B

i
n
d), the q

l
e
n

p
aram

eter w
as greater than zero. B

u
t to accep

t a
connection on an alternate end

-p
oint, su

ch as this
on

e, th
e en

d
p

oin
t m

u
st be bou

n
d

 w
ith

 a 
q
l
e
n

param
eter equal to zero.

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

-3168
T

he end
point is und

ergoing a transient state change.
T

his error is retu
rned

 w
hen a fu

nction call is m
ad

e
w

hile an end
p

oint is in the p
rocess of changing

states. T
he client shou

ld
 w

ait for an event ind
icating

the end
point has finished

 changing state and
 call the

fu
n

ction
 again

. (N
ote th

at th
e equ

ivalen
t state-

change error cod
e, T

S
T
A
T
E
C
H
N
G

, is not d
escribed

 in
the 1992 X

/
O

p
en X

T
I sp

ecification.)   T
his error is

also returned
 if you attem

pt to use an "incom
patible"

fu
nction w

hile another op
eration is still ongoing

(e.g. calling Snd
U

D
ata w

hile an O
ptionM

anagem
ent

call is still outstand
ing).
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T
ab

le D
-2 O

pen T
ransport Preferred

 R
esult C

od
es correspond

ing to U
N

IX
 result cod

es

R
esu

lt cod
e

V
alu

e
M

ean
in

g

k
E
N
O
E
N
T
E
r
r

-3201
T

his error literally m
eans "no su

ch file or d
irectory".

In X
T

I (and
 O

pen T
ransport) it is retu

rned
 w

hen an
attem

pt is m
ad

e to open an end
point or m

apper that
d

oes not exist in the system
.

k
E
N
I
O
E
r
r

-3204
A

n I/
O

 error occurred
.

k
E
N
X
I
O
E
r
r

-3205
????.

k
E
N
O
M
E
M
E
r
r

-3211
O

p
en T

ransp
ort cannot allocate enou

gh m
em

ory to
m

eet your request.

k
E
B
U
S
Y
E
r
r

-3215
T

he d
evice you are trying to access is busy and

 could
not com

plete your request.

k
E
I
N
V
A
L
E
r
r

-3221
????

k
E
W
O
U
L
D
B
L
O
C
K
E
r
r

-3234
In ord

er to com
plete the operation the request, O

pen
T

ransp
ort w

ou
ld

 have to block, and
 the end

p
oint is

in non-blocking m
od

e.

k
E
T
I
M
E
D
O
U
T
E
r
r

-3259
T

he requested
 operation tim

ed
 out.

k
E
N
O
S
R
E
r
r

-3271
O

p
en

 T
ran

sp
ort can

n
ot allocate en

ou
gh

 system
resou

rces (u
su

ally ST
R

E
A

M
S m

essages) to m
eet

your request.
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A
p

p
en

d
ix E

 - O
p

en
 T

ran
sp

ort an
d

 X
T

I
T

his append
ix d

escribes how
 O

pen T
ransport d

iffers from
 X

T
I. A

lso, it d
escribes w

hich entities in the
preferred

-C
 interface of O

pen T
ransport correspond

s to w
hich X

T
I entities, and

 vice versa.

C
A

U
T

IO
N

: T
he preferred

-C
 interface of O

pen T
ransport is based

 on X
T

I but is not id
entical w

ith it. A
s a

result, som
e elem

ents have no X
T

I counterparts, and
 those that have counterparts are not necessarily

id
entical w

ith them
. For d

efinitive inform
ation about X

T
I, refer to the X

/
O

pen T
ransport Interface

specification.

Fu
n

ction
 N

am
es

T
ab

le E
-1. X

T
I-to-O

pen T
ransport Function C

ross-R
eference

X
T

I Fu
n

ction
O

p
en

 T
ran

sp
ort Fu

n
ction

t
_
a
c
c
e
p
t

A
c
c
e
p
t

t
_
a
l
l
o
c

A
l
l
o
c

t
_
b
i
n
d

B
i
n
d

t
_
c
l
o
s
e

C
l
o
s
e
P
r
o
v
i
d
e
r

t
_
c
o
n
n
e
c
t

C
o
n
n
e
c
t

t
_
e
r
r
o
r

—

t
_
f
r
e
e

F
r
e
e

t
_
g
e
t
p
r
o
t
a
d
d
r

G
e
t
P
r
o
t
A
d
d
r
e
s
s

t
_
g
e
t
i
n
f
o

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o

t
_
g
e
t
s
t
a
t
e

G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e

t
_
l
i
s
t
e
n

L
i
s
t
e
n

t
_
l
o
o
k

L
o
o
k

t
_
o
p
e
n

O
p
e
n
E
n
d
p
o
i
n
t

t
_
o
p
t
m
g
m
t

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

t
_
r
c
v

R
c
v

t
_
r
c
v
c
o
n
n
e
c
t

R
c
v
C
o
n
n
e
c
t
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T
ab

le E
-1. X

T
I-to-O

pen T
ransport Function C

ross-R
eference (cont')

X
T

I Fu
n

ction
O

p
en

 T
ran

sp
ort Fu

n
ction

t
_
r
c
v
d
i
s

R
c
v
D
i
s
c
o
n
n
e
c
t

t
_
r
c
v
r
e
l

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

t
_
r
c
v
u
d
a
t
a

R
c
v
U
D
a
t
a

t
_
r
c
v
u
d
e
r
r

R
c
v
U
D
E
r
r

t
_
s
n
d

S
n
d

t
_
s
n
d
d
i
s

S
n
d
D
i
s
c
o
n
n
e
c
t

t
_
s
n
d
r
e
l

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

t
_
s
n
d
u
d
a
t
a

S
n
d
U
D
a
t
a

t
_
s
t
r
e
r
r
o
r

—

t
_
s
y
n
c

S
y
n
c

t
_
u
n
b
i
n
d

U
n
b
i
n
d

T
able E

-2 d
escribes show

s w
hich nam

es in the O
pen T

ransport preferred
-C

 interface correspond
 to w

hich
nam

es in the X
T

I-style interface.

T
ab

le E
-2. O

pen T
ransport-to-X

T
I Function C

ross-R
eference

O
p

en
 T

ran
sp

ort Fu
n

ction
X

T
I Fu

n
ction

A
c
c
e
p
t

t
_
a
c
c
e
p
t

A
c
k
S
e
n
d
s

—

A
l
l
o
c

t
_
a
l
l
o
c

B
i
n
d

t
_
b
i
n
d

C
l
o
s
e
P
r
o
v
i
d
e
r

t
_
c
l
o
s
e

C
o
n
n
e
c
t

t
_
c
o
n
n
e
c
t

D
o
n
t
A
c
k
S
e
n
d
s

—

F
r
e
e

t
_
f
r
e
e
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T
ab

le E
-2. O

pen T
ransport-to-X

T
I Function C

ross-R
eference (cont')

O
p

en
 T

ran
sp

ort Fu
n

ction
X

T
I Fu

n
ction

G
e
t
E
n
d
p
o
i
n
t
I
n
f
o

t
_
g
e
t
i
n
f
o

G
e
t
P
r
o
t
A
d
d
r
e
s
s

t
_
g
e
t
p
r
o
t
a
d
d
r

G
e
t
N
o
t
i
f
i
e
r

—

G
e
t
E
n
d
p
o
i
n
t
S
t
a
t
e

t
_
g
e
t
s
t
a
t
e

I
n
s
t
a
l
l
N
o
t
i
f
i
e
r

—

I
s
N
o
n
B
l
o
c
k
i
n
g

—

I
s
S
y
n
c
h
r
o
n
o
u
s

—

L
i
s
t
e
n

t
_
l
i
s
t
e
n

L
o
o
k

t
_
l
o
o
k

O
p
e
n
E
n
d
p
o
i
n
t

t
_
o
p
e
n

O
p
t
i
o
n
M
a
n
a
g
e
m
e
n
t

t
_
o
p
t
m
g
m
t

R
c
v

t
_
r
c
v

R
c
v
C
o
n
n
e
c
t

t
_
r
c
v
c
o
n
n
e
c
t

R
c
v
D
i
s
c
o
n
n
e
c
t

t
_
r
c
v
d
i
s

R
c
v
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

t
_
r
c
v
r
e
l

R
c
v
R
e
q
u
e
s
t

—

R
c
v
U
D
a
t
a

t
_
r
c
v
u
d
a
t
a

R
c
v
U
D
E
r
r

t
_
r
c
v
u
d
e
r
r

R
c
v
U
R
e
q
u
e
s
t

—

R
e
m
o
v
e
N
o
t
i
f
i
e
r

—

R
e
s
o
l
v
e
A
d
d
r
e
s
s

—

S
e
t
A
s
y
n
c
h
r
o
n
o
u
s

—

S
e
t
B
l
o
c
k
i
n
g

—

S
e
t
N
o
n
B
l
o
c
k
i
n
g

—

S
e
t
S
y
n
c
h
r
o
n
o
u
s

—
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T
ab

le E
-2. O

pen T
ransport-to-X

T
I Function C

ross-R
eference (cont')

O
p

en
 T

ran
sp

ort Fu
n

ction
X

T
I Fu

n
ction

S
n
d

t
_
s
n
d

S
n
d
D
i
s
c
o
n
n
e
c
t

t
_
s
n
d
d
i
s

S
n
d
O
r
d
e
r
l
y
D
i
s
c
o
n
n
e
c
t

t
_
s
n
d
r
e
l

S
n
d
R
e
p
l
y

—

S
n
d
R
e
q
u
e
s
t

—

S
n
d
U
D
a
t
a

t
_
s
n
d
u
d
a
t
a

S
n
d
U
R
e
p
l
y

—

S
n
d
U
R
e
q
u
e
s
t

—

S
y
n
c

t
_
s
y
n
c

U
n
b
i
n
d

t
_
u
n
b
i
n
d
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E
xten

sion
s to X

T
I

T
able E

-3 lists the O
pen T

ransport routines that are not part of X
T

I. A
lthough this d

ocum
ent refers to

these routines by their O
pen T

ransport preferred
-C

 nam
es, client can also call these routines by the X

T
I-

style the nam
es listed

 in the table.

T
ab

le E
-3. O

pen T
ransport Functions not found

 in X
T

I

O
p

en
 T

ran
sp

ort P
referred

-C
 N

am
e

X
T

I-S
tyle  N

am
e

A
c
k
S
e
n
d
s

—

D
o
n
t
A
c
k
S
e
n
d
s

—

G
e
t
P
r
o
t
A
d
d
r
e
s
s

t
_
g
e
t
p
r
o
t
a
d
d
r

I
n
s
t
a
l
l
N
o
t
i
f
i
e
r

t
_
i
n
s
t
a
l
l
n
o
t
i
f
i
e
r

I
s
N
o
n
B
l
o
c
k
i
n
g

t
_
i
s
n
o
n
b
l
o
c
k
i
n
g

I
s
S
y
n
c
h
r
o
n
o
u
s

t
_
i
s
s
y
n
c
h
r
o
n
o
u
s

R
c
v
R
e
q
u
e
s
t

t
_
r
c
v
r
e
q
u
e
s
t

R
c
v
U
R
e
q
u
e
s
t

t
_
r
c
v
u
r
e
q
u
e
s
t

R
e
m
o
v
e
N
o
t
i
f
i
e
r

t
_
r
e
m
o
v
e
n
o
t
i
f
i
e
r

R
e
s
o
l
v
e
A
d
d
r
e
s
s

t
_
r
e
s
o
l
v
e
a
d
d
r

S
e
t
A
s
y
n
c
h
r
o
n
o
u
s

t
_
a
s
y
n
c
h
r
o
n
o
u
s

S
e
t
S
y
n
c
h
r
o
n
o
u
s

t
_
s
y
n
c
h
r
o
n
o
u
s

S
n
d
R
e
p
l
y

t
_
s
n
d
r
e
p
l
y

S
n
d
R
e
q
u
e
s
t

t
_
s
n
d
r
e
q
u
e
s
t

S
n
d
U
R
e
p
l
y

t
_
s
n
d
u
r
e
p
l
y

S
n
d
U
R
e
q
u
e
s
t

t
_
s
n
d
u
r
e
q
u
e
s
t

A
ppend

ix E
 - T

II and
 X

T
I

O
penT

ransport C
lient D

eveloper N
ote, R

ev 1.1b14
1/

18/
96

page 216
C

opyright ©
 1992-1996 A

pple C
om

puter, Inc. A
ll rights reserved

i
n
t
 
f
d

E
n
d
p
o
i
n
t
R
e
f
 
f
d

t
_
i
n
f
o

T
E
n
d
p
o
i
n
t
I
n
f
o

t
_
n
e
t
b
u
f

T
N
e
t
b
u
f

t
_
b
i
n
d

T
B
i
n
d

t
_
d
i
s
c
o
n

T
D
i
s
c
o
n

t
_
c
a
l
l

T
C
a
l
l

t
_
u
n
i
t
d
a
t
a

T
U
n
i
t
D
a
t
a

t
_
u
d
e
r
r

T
U
D
E
r
r

t
_
o
p
t
m
g
m
t

T
O
p
t
M
g
m
t

D
ata S

tru
ctu

res
M

any of the O
pen T

ransport functions take pointers to d
ata structures as param

eters. T
he table below

show
s the stand

ard
 X

T
I d

ata structure nam
es and

 the correspond
ing preferred

 interface structure nam
es.

T
ab

le E
-4. X

T
I-to-O

pen T
ransport D

ata Structure C
ross-R

eference

X
T

I N
am

e
O

p
en

 T
ran

sp
ort N

am
e

R
esu

lt C
od

es
W

hen an X
T

I style function fails, it returns -1 to ind
icate an error has occurred

, and
 the error is stored

 in a
global variable t_errno. If the value of the error is T

SY
SE

R
R

, then the actual error can be found
 in the

global variable errno. T
he X

T
I error num

bers are sm
all positive integers.

W
hen an O

pen T
ransport preferred

 function fails, the error cod
e is returned

 as the result of the function.
N

o global variables are used
 and

 all errors are negative num
bers.

X
T

I error cod
es are sm

all positive num
bers w

ith d
efined

 constants for each that look like T
B

A
D

A
D

D
R

 or
T

FL
O

W
. T

he O
pen T

ransport error cod
es are negative num

bers for consistency w
ith the M

acintosh
T

oolbox, and
 they have nam

es like k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r and

 k
O
T
F
l
o
w
E
r
r. T

here is a correspond
ing

O
pen T

ransport error cod
e for every X

T
I error cod

e.

T
able E

-5 show
s the m

apping of X
T

I error nam
es onto O

pen T
ransport error nam

es.
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T
ab

le E
-5. X

T
I-to-O

pen T
ransport R

esult C
od

e C
ross-R

eference

X
T

I R
esu

lt C
od

e
O

p
en

 T
ran

sp
ort R

esu
lt C

od
e

T
A
C
C
E
S

k
O
T
A
c
c
e
s
s
E
r
r

T
A
D
D
R
B
U
S
Y

k
O
T
A
d
d
r
e
s
s
B
u
s
y
E
r
r

T
B
A
D
A
D
D
R

k
O
T
B
a
d
A
d
d
r
e
s
s
E
r
r

T
B
A
D
D
A
T
A

k
O
T
B
a
d
D
a
t
a
E
r
r

T
B
A
D
F

k
O
T
B
a
d
R
e
f
e
r
e
n
c
e
E
r
r

T
B
A
D
F
L
A
G

k
O
T
B
a
d
F
l
a
g
E
r
r

T
B
A
D
N
A
M
E

k
O
T
B
a
d
N
a
m
e
E
r
r

T
B
A
D
O
P
T

k
O
T
B
a
d
O
p
t
i
o
n
E
r
r

T
B
A
D
Q
L
E
N

k
O
T
B
a
d
Q
L
e
n
E
r
r

T
B
A
D
S
E
Q

k
O
T
B
a
d
S
e
q
u
e
n
c
e
E
r
r

T
B
A
D
S
Y
N
C

k
O
T
B
a
d
S
y
n
c
E
r
r

T
B
U
F
O
V
F
L
W

k
O
T
B
u
f
f
e
r
O
v
e
r
f
l
o
w
E
r
r

T
C
A
N
C
E
L
E
D

k
O
T
C
a
n
c
e
l
e
d
E
r
r

T
F
L
O
W

k
O
T
F
l
o
w
E
r
r

T
I
N
D
O
U
T

k
O
T
I
n
d
O
u
t
E
r
r

T
L
O
O
K

k
O
T
L
o
o
k
E
r
r

T
N
O
A
D
D
R

k
O
T
N
o
A
d
d
r
e
s
s
E
r
r

T
N
O
D
A
T
A

k
O
T
N
o
D
a
t
a
E
r
r

T
N
O
D
I
S

k
O
T
N
o
D
i
s
c
o
n
n
e
c
t
E
r
r

T
N
O
R
E
L

k
O
T
N
o
R
e
l
e
a
s
e
E
r
r

T
N
O
S
T
R
U
C
T
Y
P
E

k
O
T
S
t
r
u
c
t
u
r
e
T
y
p
e
E
r
r

T
N
O
T
S
U
P
P
O
R
T

k
O
T
N
o
t
S
u
p
p
o
r
t
e
d
E
r
r

T
N
O
U
D
E
R
R

k
O
T
N
o
U
D
E
r
r
E
r
r

T
O
U
T
S
T
A
T
E

k
O
T
O
u
t
S
t
a
t
e
E
r
r

T
P
R
O
T
O

—

T
P
R
O
V
M
I
S
M
A
T
C
H

k
O
T
P
r
o
v
i
d
e
r
M
i
s
m
a
t
c
h
E
r
r
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T
Q
F
U
L
L

k
O
T
Q
F
u
l
l
E
r
r

T
R
E
S
A
D
D
R

k
O
T
R
e
s
A
d
d
r
e
s
s
E
r
r

T
R
E
S
Q
L
E
N

k
O
T
R
e
s
Q
L
e
n
E
r
r

T
S
T
A
T
E
C
H
N
G

k
O
T
S
t
a
t
e
C
h
a
n
g
e
E
r
r

T
S
Y
S
E
R
R

-
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In
d

ex
abortive d

isconnect 95
absolute requirem

ent 72
A

ccept 105
A

ckSend
s 9, 24

ad
d

ress book 1
A

D
SP 96

A
lloc 65

asynchronous events 10
A

synchronous m
od

e 35
B

ind
 50

B
locking 9

C
ancelR

eply 148
C

ancelR
equest 147

C
ancelSynchronousC

alls 28
C

ancelU
R

eply 135
C

ancelU
R

equest 134
C

hooser/
B

row
ser 1

C
leanupL

ibraryM
anager 4

C
loseO

penT
ransport 4, 160

com
pletion events 10

C
onnect 99

D
ata structures 39

D
atagram

connectionless 30
D

eleteN
am

e 155, 156
d

evice nam
e 8

d
evice types 8

D
ontA

ckSend
s 25

E
nd

point 30, 45, 47, 55
E

T
SD

U
 42, 114

E
vent hand

ling 12, 38
E

vents 10
exped

ited
 d

ata 114
FigureState D

iagram
 33, 35

T
N

etbuf 41
Free 68
G

estalt 4
G

etE
nd

pointInfo 55
G

etE
nd

pointState 57
G

etProtA
d

d
ress 59

G
etting Started

 4
Ind

ex 217
InitL

ibraryM
anager 4

InitO
penT

ransport 4, 159
InstallN

otifier 14
Ioctl 27
IsA

ckingSend
s 26

IsN
onB

locking 23
IsSynchronous 19
kO

T
N

etbufD
ataIsO

T
B

ufferSt
ar 192

L
isten 103

L
ook 58

L
ookupN

am
e 157

m
apper 150, 152

M
od

e of operation 17
M

od
es of operation 9

m
od

ule nam
e 8

N
etB

IO
S 96

notifier 14
notifier routine 12
N

otifiers 12
O

ptionM
anagem

ent 69, 79
ord

erly d
isconnect 95

ord
erly release 30

O
T

A
syncO

penE
nd

point 47
O

T
A

syncO
penM

apper 152
O

T
B

uffer 191
O

T
B

ufferD
ataSize 192

O
T

B
ufferInfo 192

O
T

C
ancelSystem

T
ask 182

O
T

C
anM

akeSyncC
all 183

O
T

C
loneC

onfiguration 161
O

T
C

loseProvid
er 20

O
T

C
onfigu

ration 6, 160, 161,
162
O

T
C

reateC
onfiguration 160

O
T

C
reateD

eferred
T

ask 184
O

T
C

reateO
ptions 163

O
T

C
reateO

ptionString 165
O

T
C

reatePortR
ef 174

O
T

C
reateSystem

T
ask 179

O
T

D
ata 40

O
T

D
ata Structure 41

O
T

D
elay 170

O
T

D
eleteN

am
eB

yID
 156

O
T

D
estroyC

onfiguration 162
O

T
D

estroyD
eferred

T
ask 185

O
T

D
estroySystem

T
ask 180

O
T

E
nterInterrupt 167

O
T

Find
Port 172

O
T

Find
PortB

yR
ef 173

O
T

G
etB

usT
ypeFrom

PortR
ef

177
O

T
G

etD
eviceT

ypeFrom
PortR

ef 176
O

T
G

etInd
exed

Port 171
O

T
G

etSlotFrom
PortR

ef 178
O

T
Id

le 169
O

T
InitB

ufferInfo 192
O

T
L

eaveInterrupt 168
O

T
N

otifyProcPtr 13
O

T
O

penE
nd

point 45

O
T

O
penM

apper 150
O

T
PortR

ecord
 6, 171

O
T

R
ead

B
uffer 192

O
T

R
eleaseB

uffer 192
O

T
Sched

uleD
eferred

T
ask 186

O
T

Sched
uleSystem

T
ask 181

O
T

Y
ield

PortR
equest 187

port nam
e 8

Preferred
 C

 2
Preferred

 C
+

+
 2

provid
er 20

Provid
ers 5

R
cv 118

R
cvC

onnect 101
R

cvD
isconnect 110

R
cvO

rd
erlyD

isconnect 113
R

cvR
eply 145

R
cvR

equest 140
R

cvU
D

ata 90
R

cvU
D

E
rr 88

R
cvU

R
eply 132

R
cvU

R
equest 127

R
egisterN

am
e 153

R
em

oveN
otifier 16

R
esolveA

d
d

ress 61
SetA

synchronous 18
SetB

locking 21
SetN

onB
locking 22

SetSynchronous 17
Setting 17
Snd

 115
Snd

D
isconnect 95, 108

Snd
O

rd
erlyD

isconnect 112
Snd

R
eply 142

Snd
R

equest 138
Snd

U
D

ata 86
Snd

U
R

eply 129
Snd

U
R

equest 125
Specifying ports 6
Sp

ecifying p
rovid

er services
6States 31, 57
Streamconnection-oriented

 30
Sync 63
T

C
P 96

T
E

nd
pointInfo 40, 42

T
E

nd
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