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rivers U

nix®
 SV

R
4.2  U

N
IX

 Press

A
pple Shared Library M

anager D
eveloper’s G
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M
od

u
le D

evelop
m

en
t for O

p
en

 T
ran

sp
ort

O
p

en T
ransp

ort has chosen the ST
R

E
A

M
S m

od
el for im

p
lem

enting p
rotocols and

d
rivers.  T

his provid
es a large am

ou
nt of flexibility for m

ixing and
 m

atching protocols.
It also allow

s a w
id

e range of third
-p

arty ST
R

E
A

M
S m

od
u

les and
 d

rivers to be easily
ported

 to the O
pen T

ransport environm
ent.

P
art of the flexibility of the ST

R
E

A
M

S environm
ent com

es from
 being a m

essaging
interface w

ith only a few
 w

ell-d
efined

 m
essages.  T

he m
ost com

m
on types of m

essages
are M

_D
A

T
A

 (for send
ing raw

 d
ata), M

_P
R

O
T

O
 (for send

ing norm
al com

m
and

s), and
M

_P
C

P
R

O
T

O
 (for send

ing high-priority com
m

and
s).  Since ST

R
E

A
M

S d
oes not d

efine
the content of M

_P
R

O
T

O
 or M

_P
C

P
R

O
T

O
 m

essages, it is necessary for m
od

u
les to

agree on a m
essage form

at if they are to com
m

unicate.

O
p

en T
ransp

ort has stand
ard

ized
 on the T

ransp
ort P

rovid
er Interface (T

PI) m
essage

form
at for m

ost protocol m
od

ules, and
 the D

ata L
ink Provid

er Interface (D
L

PI) for m
ost

ST
R

E
A

M
S hard

w
are d

rivers.

T
his d

ocu
m

ent d
escribes w

hat m
u

st be d
one to create ST

R
E

A
M

S m
od

u
les and

 d
rivers

for O
p

en T
ransp

ort.  It assu
m

es that you
 are fam

iliar w
ith the m

aterial in the Stream
s

M
odules and D

rivers for U
nix®

  SV
R

4.2 pu
blished

 by  U
nix P

ress, as w
ell as the T

P
I and

D
L

PI specifications (see the R
elated

 D
ocum

ents section for references).

O
pen T

ransport classifies ST
R

E
A

M
S m

od
u

les into three d
ifferent categories.  T

hese are
m

od
ules, d

rivers, and
 port d

rivers.

A
 m

od
u

le is a ST
R

E
A

M
S m

od
u

le that exp
ects M

O
D

O
P

E
N

 to be set in the sflags
p

aram
eter of its op

en rou
tine.  It is alw

ays "p
u

shed
" onto other m

od
u

les, and
 never

"opened
" as a d

river.

A
 d

river is a ST
R

E
A

M
S m

od
u

le that exp
ects 0 or C

L
O

N
E

O
P

E
N

 to be set in the sflags
p

aram
eter of its op

en rou
tine.  It is alw

ays "op
ened

" as a d
river, and

 never "p
u

shed
"

onto other m
od

ules.  It m
ay be I_L

IN
K

ed
 or I_PL

IN
K

ed
 below

 other d
rivers

A
 p

ort d
river is a ST

R
E

A
M

S m
od

u
le that acts exactly like the d

river d
escribed

 above,
bu

t it is "registered
" w

ith O
p

en T
ransp

ort in O
p

en T
ransp

ort's p
ort registry (see the

O
pen T

pt C
lient N

ote for inform
ation on the port registry).  T

his allow
s several things

to happen.  First, it is visible in the port registry for clients to brow
se.  Second

, m
ultiple

instances of the m
od

u
le are p

ossible.  Y
ou

 can register a single m
od

u
le as several

d
ifferent ports, w

hich allow
s a single d

river to support m
ultiple hard

w
are d

evices (one
for each p

ort registered
).  For P

ow
erP

C
 p

ort d
rivers im

p
lem

ented
 u

sing C
FM

, this
allow

s a sep
arate static d

ata in
stan

ce for each
 h

ard
w

are d
evice, w

h
ich

 is very
convenient.  It also gives each instance of the d

river a unique m
ajor d

evice num
ber (See

the section on Port D
rivers for m

ore inform
ation).
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D
yn

am
ic L

oad
in

g
O

pen T
ransport su

pports tw
o m

ethod
s of d

ynam
ic load

ing for ST
R

E
A

M
S m

od
u

les.  A
ST

R
E

A
M

S m
od

ule m
ay be w

ritten as an A
pple Shared

 L
ibrary M

anager (A
SL

M
) shared

library, or as a C
FM

 shared
 library.  For 68K

 ST
R

E
A

M
S m

od
u

les, you
 m

u
st u

se A
SL

M
.

For P
ow

erP
C

, C
FM

 is the p
referred

 m
echanism

, bu
t A

SL
M

 m
ay also be u

sed
 (N

ote:
A

SL
M

 w
ill not be available for m

od
ule load

ing in C
opland

).

W
henever a ST

R
E

A
M

S m
od

u
le or d

river is d
escribed

 as exp
orting a fu

nction in this
d

ocu
m

ent, it m
eans to exp

ort the fu
nction u

sing the nam
ed

 exp
ort m

ethod
 of the

ap
p

rop
riate D

L
L

.  For A
SL

M
, this m

eans u
sing the "extern" keyw

ord
 in front of the

nam
e of a fu

nction in the export file.  For C
FM

, this m
eans u

sing the -export sw
itch to

export the functions w
hen linking a shared

 library.

For hard
w

are ST
R

E
A

M
S d

rivers that are w
ritten on P

ow
er M

acintosh system
s w

ith the
N

ative d
river architecture, the d

river m
ust be w

ritten to conform
 w

ith that architecture.
T

his m
eans that the hard

w
are d

river m
ust be w

ritten using C
FM

 only.  O
pen T

ransport
w

ill get all of the inform
ation it need

s from
 the System

 R
egistry in this case.

B
u

ild
in

g M
od

u
les an

d
 D

rivers
T

his section d
efines the actu

al steps necessary to bu
ild

 ST
R

E
A

M
S m

od
u

les and
 d

rivers
for O

p
en T

ransp
ort.  It w

ill d
escribe any cod

e that need
s to be su

p
p

lied
 to inclu

d
e the

m
od

ule or d
river into the O

pen T
ransport system

, but it w
ill not talk about how

 to w
rite

the operational portion of a ST
R

E
A

M
S m

od
ules or d

river.

W
A

R
N

IN
G

: W
hen bu

ild
ing P

ow
erP

C
 version of m

od
u

les, N
E

V
E

R
 set any

com
p

iler op
tions that ind

icate that stru
ctu

re shou
ld

 be aligned
 in any w

ay bu
t

P
ow

erP
C

 native.  O
p

en T
ransport inclu

d
es #p

ragm
as to align all stru

ctu
res that

are shared
 betw

een 68K
 and

 P
ow

erP
C

 cod
e to 68K

 alignm
ent.  H

ow
ever, any

stru
ctu

res that are not shared
 betw

een 68K
 and

 P
ow

erP
C

 cod
e (w

hich inclu
d

es
m

ost of the m
od

u
le-level head

ers) are aligned
 to P

ow
erP

C
 stand

ard
 alignm

ent.
If you

 overrid
e this alignm

ent, you
r cod

e w
ill not be looking at the field

s you
think you

 are.  M
any of O

p
en T

ransp
ort's d

ata stru
ctu

res are com
m

on w
ith the

U
nix w

orld
, w

here a 16-bit field
 is follow

ed
 by a 32-bit field

, causing non-optim
al

alignm
ent on the 32-bit field

 unless Pow
erPC

 stand
ard

 alignm
ent is used

.

M
od

u
le exp

orts
In ord

er to u
se you

r ST
R

E
A

M
S m

od
u

le or d
river,  O

p
en T

ransp
ort need

s to be able to
locate inform

ation about your m
od

ule.  T
his section w

ill d
escribe those exports.
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G
etO

T
In

stallIn
fo

W
hen a service requires the use of your d

river, O
pen T

ransport w
ill autom

atically load
it and

 install it into the ST
R

E
A

M
S m

od
ule tables.  In ord

er to d
o this, your m

od
ule m

ust
exp

ort a fu
nction nam

ed
 either G

e
t
O
T
I
n
s
t
a
l
l
I
n
f
o
 

or G
e
t
O
T
x
x
x
x
x
I
n
s
t
a
l
l
I
n
f
o

(w
here x

x
x
x
x is the nam

e of the m
od

ule or d
river).

i
n
s
t
a
l
l
_
i
n
f
o
*
 
G
e
t
O
T
I
n
s
t
a
l
l
I
n
f
o
(
v
o
i
d
)
;

N
O

T
E

: T
he reason for having tw

o d
ifferent possible nam

es for m
ost of the O

pen
T

ransp
ort  interface fu

nctions is so that you
 can p

u
t m

ore than one ST
R

E
A

M
S

m
od

u
le in a single shared

 library.  T
his is often necessary w

hen a ST
R

E
A

M
S

m
od

ule is both a d
river and

 a m
od

ule.

T
his fu

nction retu
rns the installation inform

ation that O
p

en T
ransp

ort need
s to install

the d
river into the ST

R
E

A
M

S tables.

s
t
r
u
c
t
 
i
n
s
t
a
l
l
_
i
n
f
o

{
s
t
r
u
c
t
 
s
t
r
e
a
m
t
a
b
*
i
n
s
t
a
l
l
_
s
t
r
;

U
I
n
t
3
2

i
n
s
t
a
l
l
_
f
l
a
g
s
;

U
I
n
t
3
2

i
n
s
t
a
l
l
_
s
q
l
v
l
;

c
h
a
r
*

i
n
s
t
a
l
l
_
b
u
d
d
y
;

v
o
i
d
*

r
e
f
_
l
o
a
d
;

U
I
n
t
3
2

r
e
f
_
c
o
u
n
t
;

}
;
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install_str
T

his is a pointer to the d
river's s

t
r
e
a
m
t
a
b structure.

install_flags
T

his contains bits to inform
 O

p
en T

ransp
ort abou

t som
e of you

r
capabilities and

 need
s (see below

 for the bit d
efinitions).

install_sqlvl
T

his flag is set to the typ
e of reentrancy you

r d
river can hand

le.
L

egal values are:

SQ
L

V
L

_Q
U

E
U

E
E

ach stream
 containing you

r m
od

u
le

can
 be en

tered
 on

ce from
 th

e u
p

p
er

queue and
 once from

 the low
er queue at

the sam
e tim

e.

SQ
L

V
L

_Q
U

E
U

E
PA

IR
E

ach stream
 containing you

r m
od

u
le

can be entered
 from

 either the u
p

p
er

queue or the low
er queue, bu

t not at the
sam

e tim
e.

SQ
L

V
L

_M
O

D
U

L
E

Y
ou

r m
od

u
le can only be entered

 once,
no m

atter w
hich instance of the m

od
u

le
is entered

.

SQ
L

V
L

_G
L

O
B

A
L

O
nly 1 ST

R
E

A
M

S m
od

u
le or d

river can
be entered

 at any one tim
e.  B

etw
een all

m
od

u
les 

th
at 

u
se 

SQ
L

V
L

_G
L

O
B

A
L

,
only 1 w

ill be entered
 at a tim

e.

install_bu
d

d
y

T
his field

 is set to the nam
e of a m

od
u

le/
d

river that need
s to be

sy
n

ch
ro

n
ized

 
w

ith
 

th
is 

d
riv

er. 
 

F
o

r 
m

o
d

u
les 

w
ith

SQ
L

V
L

_M
O

D
U

L
E

 synchronization, it m
eans that both m

od
ules are

con
sid

ered
 a sin

gle m
od

u
le from

 th
e p

oin
t of view

 of th
e

synchronization.  For other synchronization, it m
eans that if you

call m
p
s
_
b
e
c
o
m
e
_
w
r
i
t
e
r

, you w
ill be synchronized

 betw
een both

sets of m
od

u
les.  Y

ou
 can m

ake m
ore than 2 m

od
u

les be install
bu

d
d

ies, by creating a "ring" of bu
d

d
ies (i.e. A

 has B
 as a bu

d
d

y, B
has C

 as a bu
d

d
y, and

 C
 has A

 as a bu
d

d
y).  N

E
V

E
R

 set u
p

install_bu
d

d
ies that are not in a "ring"-type configu

ration, or O
pen

T
ran

sp
ort m

ay go in
to an

 in
fin

ite loop
 tryin

g to fin
d

 you
r

"bu
d

d
ies".  For d

rivers that are registered
 p

orts (see the section
"W

orking w
ith R

egistered
 P

orts"), you
 m

u
st u

se the real m
od

u
le

nam
e of the p

ort, not the nam
e it is registered

 w
ith.  In ad

d
ition,

m
aking a registered

 p
ort d

river a w
riter bu

d
d

y m
eans that all

instances of the registered
 p

ort d
river are synchronized

 together,
w

hich can have a d
etrim

ental p
erform

ance im
p

act if the d
river

synchronization is set to SQ
L

V
L

_M
O

D
U

L
E

.

ref_load
T

his field
 is used

 by O
pen T

ransport to keep a load
 reference to the

m
od

ule.  It should
 be initialized

 to zero.
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ref_count
T

his field
 is used

 by O
pen T

ransport to keep track of w
hen a d

river
is first load

ed
, and

 w
hen it is last unload

ed
.  It should

 be initialized
to zero.

T
he install_flags contain several bits that m

u
st be set in ord

er for O
p

en T
ransp

ort to
properly use your m

od
ule:

 
////

F
l
a
g
s
 
u
s
e
d
 
i
n
 
t
h
e
 
i
n
s
t
a
l
l
_
f
l
a
g
s
 
f
i
e
l
d

//e
n
u
m

{
 
k
O
T
M
o
d
I
s
D
r
i
v
e
r

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

 
k
O
T
M
o
d
I
s
M
o
d
u
l
e

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

 
k
O
T
M
o
d
U
p
p
e
r
I
s
T
P
I

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

 
k
O
T
M
o
d
U
p
p
e
r
I
s
D
L
P
I

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

 
k
O
T
M
o
d
L
o
w
e
r
I
s
T
P
I

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

 
k
O
T
M
o
d
L
o
w
e
r
I
s
D
L
P
I

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

///
/
 
T
h
i
s
 
f
l
a
g
 
s
a
y
s
 
y
o
u
 
d
o
n
'
t
 
w
a
n
t
 
p
e
r
-
c
o
n
t
e
x
t
 
g
l
o
b
a
l
s

//k
O
T
M
o
d
G
l
o
b
a
l
C
o
n
t
e
x
t

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

///
/
 
T
h
e
s
e
 
f
l
a
g
s
 
a
r
e
 
o
n
l
y
 
v
a
l
i
d
 
i
f
 
k
O
T
M
o
d
I
s
D
r
i
v
e
r
 
i
s
 
s
e
t
.

//k
O
T
M
o
d
U
s
e
s
I
n
t
e
r
r
u
p
t
s

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

k
O
T
M
o
d
I
s
C
o
m
p
l
e
x
D
r
i
v
e
r

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

///
/
 
T
h
e
s
e
 
f
l
a
g
s
 
a
r
e
 
o
n
l
y
 
v
a
l
i
d
 
i
f
 
k
O
T
M
o
d
I
s
M
o
d
u
l
e
 
i
s
 
s
e
t
.

//k
O
T
M
o
d
I
s
F
i
l
t
e
r

=
 
0
x
4
0
0
0
0
0
0
0

};

T
hese flags have the follow

ing m
eaning:

kO
T

M
od

IsD
river

Set th
is bit if you

r ST
R

E
A

M
S m

od
u

le is a
d

river (i.e. exp
ects C

L
O
N
E
O
P
E
N

 or 0 in the
sflags param

eter of the open rou
tine).  T

his bit
or the k

O
T
M
o
d
I
s
M
o
d
u
l
e

 bit M
U

ST
 be set for

your ST
R

E
A

M
S m

od
ule to be valid

.

kO
T

M
od

IsM
od

ule
Set th

is bit if you
r ST

R
E

A
M

S m
od

u
le is a

m
od

u
le (i.e. exp

ects M
O
D
O
P
E
N

 in the sflags
p

aram
eter of the op

en rou
tine). T

his bit or the
k
O
T
M
o
d
I
s
D
r
i
v
e
r

 bit M
U

ST
 be set for you

r
ST

R
E

A
M

S m
od

ule to be valid
.

kO
T

M
od

U
pperIsT

PI
Set 

th
is 

bit 
if 

you
r 

ST
R

E
A

M
S 

m
od

u
le

u
n

d
erstan

d
s 

T
P

I 
com

m
an

d
s 

on
 

its 
u

p
p

er
queue.

kO
T

M
od

U
pperIsD

L
PI

Set 
th

is 
bit 

if 
you

r 
ST

R
E

A
M

S 
m

od
u

le
u

n
d

erstan
d

s D
L

P
I com

m
an

d
s on

 its u
p

p
er

queue.
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kO
T

M
od

L
ow

erIsT
PI

Set 
th

is 
bit 

if 
you

r 
ST

R
E

A
M

S 
m

od
u

le
u

n
d

erstan
d

s 
T

P
I 

com
m

an
d

s 
on

 
its 

low
er

queue.

kO
T

M
od

L
ow

erIsD
L

PI
Set 

th
is 

bit 
if 

you
r 

ST
R

E
A

M
S 

m
od

u
le

u
n

d
erstan

d
s D

L
P

I com
m

an
d

s on
 its low

er
queue.

kO
T

M
od

G
lobalC

ontext
Set this bit if your d

river requires a single static
d

ata sp
ace for all instances of the d

river.  For
C

FM
 d

rivers, O
pen T

ransport norm
ally creates

a new
 static d

ata area for each hard
w

are d
evice

that the d
river hand

les.  H
ow

ever, A
SL

M
 d

oes
not su

p
p

ort this, so d
rivers u

sing A
SL

M
 are

not easily ported
 to C

FM
 u

nless this flag is set.
T

his bit is only valid
 for ST

R
E

A
M

S d
rivers, not

m
od

u
les (m

od
u

les never get a second
 static

d
ata instance).

kO
T

M
od

U
sesInterrupts

Set th
is bit if you

r d
river field

s h
ard

w
are

interru
pts.  T

his bit is only valid
 for ST

R
E

A
M

S
d

rivers, not m
od

u
les.  O

nly set this bit if you
are a d

river for a P
C

I m
od

u
le.  If you

 are
w

riting a ST
R

E
A

M
S d

river

kO
T

M
od

IsC
om

plexD
river

Set 
th

is 
bit 

if 
you

r 
d

river 
h

as 
"com

p
lex"

p
lu

m
bing need

s and
 requ

ires a "C
onfigu

rator"
(see th

e O
p

en
 T

p
t P

rotocol D
ev. N

ote an
d

sam
p

le cod
e for m

ore inform
ation).  B

asically,
this bit says that just "opening" the d

river is not
enou

gh for op
eration. T

his bit is only valid
 for

ST
R

E
A

M
S d

rivers, not m
od

ules.

kO
T

M
od

IsFilter
Set th

is bit if you
r ST

R
E

A
M

S m
od

u
le is a

"filter"-typ
e m

od
u

le (i.e. it d
oes not affect the

operation of m
od

ules above or below
 it, so it is

in effect invisible to them
).  T

his bit is only
valid

 for ST
R

E
A

M
S m

od
ules, not d

rivers.

If you
 have a ST

R
E

A
M

S m
od

u
le that is both a d

river and
 a m

od
u

le, you
 m

u
st exp

ort
tw

o G
etO

T
In

stallIn
fo fu

n
ction

s w
ith

 tw
o d

ifferen
t n

am
es, u

sin
g tw

o d
ifferen

t
stream

tabs.  T
his is m

ost com
m

only d
one by append

ing an "m
" to the end

 of the d
river

nam
e for the m

od
ule version (e.g. "ip" is the d

river version of the ip protocol, and
 "ipm

"
is the m

od
ule version of the ip protocol).
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In
itS

tream
M

od
u

le

W
henever O

p
en T

ransp
ort load

s you
r m

od
u

le or d
river for the first tim

e, O
p

en
T

ransport w
ill call an optional initialization function exported

 by the m
od

ule.

N
O

T
E

:  Instantiating a m
od

u
le for the first tim

e m
eans that the m

od
u

le is
cu

rrently not load
ed

 by O
p

en T
ransp

ort.  T
his can inclu

d
e the m

od
u

le having
been used

 earlier, and
 then unload

ed
 because it w

as no longer in use.

 For d
rivers that su

pport m
u

ltiple hard
w

are d
evices, O

pen T
ransport treats each

hard
w

are d
evice that the d

river su
pports as thou

gh there w
ere m

u
ltiple d

rivers.
For instance, if a d

river su
p

p
orts both "enet1" and

 "enet2" d
evices, the first tim

e
"en

et1" is u
sed

, In
itStream

M
od

u
le w

ill be called
 for "en

et1".  If som
eon

e
su

bsequ
ently u

ses the "enet2" d
evice, InitStream

M
od

u
le w

ill be called
 again for

"enet2".

 
T

h
is 

fu
n

ctio
n

 
m

u
st 

b
e 

n
am

ed
 

eith
er 

I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e

 or
I
n
i
t
x
x
x
x
x
S
t
r
e
a
m
M
o
d
u
l
e (w

here x
x
x
x
x is the nam

e of the m
od

ule or d
river).

B
o
o
l
e
a
n
 
I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e
(
v
o
i
d
*
 
s
y
s
t
e
m
D
e
p
e
n
d
e
n
t
)
;

If the I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e

 retu
rns false to O

p
en T

ransp
ort, then the load

ing of the
m

od
u

le w
ill be aborted

 an
d

 a kE
N

X
IO

E
rr error w

ill be retu
rn

ed
 to th

e clien
t.

O
therw

ise, the m
od

ule w
ill be load

ed
, and

 installed
 into a stream

.

T
he s

y
s
t
e
m
D
e
p
e
n
d
e
n
t param

eter w
ill be a pointer to a value that d

epend
s on the type

of d
river/

m
od

u
le.  For N

ative d
rivers that are in the System

 R
egistry, this w

ill be a
p

ointer to a P
C
I
I
n
f
o
 

stru
ctu

re d
efined

 in O
penT

ptP
C

ISu
pport.h.  For norm

al d
rivers

and
 m

od
ules, this param

eter w
ill be N

U
L

L
.  For all registered

 port d
rivers it w

ill be the
value registered

 as the c
o
n
t
e
x
t
P
t
r w

hen the port w
as registered

.

If you
r d

evice su
p

p
orts changing p

ow
er u

sage, the I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e

 fu
nction

should
 set the pow

er level for norm
al operation.

T
erm

in
ateS

tream
M

od
u

le

W
henever O

p
en T

ransp
ort rem

oves the last instance of a m
od

u
le or d

river from
 the

system
, O

p
en T

ransp
ort w

ill call an op
tional term

ination fu
nction exp

orted
 by the

m
od

u
le.  T

h
is fu

n
ction

 m
u

st be n
am

ed
 eith

er T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e

 or
T
e
r
m
i
n
a
t
e
x
x
x
x
x
S
t
r
e
a
m
M
o
d
u
l
e (w

here x
x
x
x
x is the nam

e of the m
odule or driver).

v
o
i
d
 
T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e
(
v
o
i
d
)
;

If your d
evice supports changing pow

er usage, the T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e function

should
 set the pow

er level to low
 pow

er or no pow
er, as appropriate.
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O
f course, m

od
ules and

 d
rivers m

ay also use the initialization and
 term

ination features
of their D

L
L

 technology (both C
FM

 and
 A

SL
M

 allow
 initialization and

 term
ination

rou
tines).  H

ow
ever, O

p
en T

ransp
ort often load

s a m
od

u
le or d

river ju
st to obtain

in
fo

rm
atio

n
 

ab
o

u
t 

th
e 

m
o

d
u

le. 
 

In
 

th
is 

case, 
In

itStream
M

o
d

u
le 

an
d

T
erm

inateStream
M

od
ule are not called

.

A
ll m

em
ory allocations that d

o n
ot u

se th
e O

p
en T

ransp
ort allocation

 rou
tines

(O
T

A
llocM

em
 and

 O
T

FreeM
em

) or any interru
p

t-safe allocators su
p

p
lied

 by the
interru

p
t su

b-system
 m

u
st be d

one from
 w

ithin you
r initialization and

 term
ination

rou
tines (i.e. N

ew
P

tr, N
ew

H
and

le, D
isp

oseP
tr, D

isp
oseH

and
le, P

oolA
llocateR

esid
ent,

and
 P

oolD
eallocate m

ay only be called
 from

 you
r initialization and

 term
ination

routines).

O
nce you

r m
od

u
le has been load

ed
, all com

m
u

nication w
ith it w

ill be throu
gh

ST
R

E
A

M
S m

essages, and
 the entry points in the s

t
r
e
a
m
t
a
b.
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B
u

ild
in

g M
od

u
les w

ith
 A

S
L

M
In ord

er to bu
ild

 you
r m

od
u

les w
ith A

SL
M

, you
 need

 to create a .exp
 file and

 invoke
the B

uild
Shared

L
ibrary script from

 the A
SL

M
 SD

K
.

68K
 A

S
L

M
 M

od
u

les

For 68K
 cod

e, your m
od

ule m
ay be built w

ith any com
piler that uses 4 byte integers and

has "C
" stack-based

 calling conventions (O
f course, these restrictions only apply to those

fu
nctions you

 are exp
orting either throu

gh the stream
tab or to O

p
en T

ransp
ort). A

fter
linking you

r m
od

u
le into a single object file, a line sim

ilar to the follow
ing need

s to be
executed

 to create the shared
 library:

B
u
i
l
d
S
h
a
r
e
d
L
i
b
r
a
r
y
 
"
M
y
M
o
d
u
l
e
L
i
b
.
o
"
 ∂

-
l
i
b
 
"
M
y
M
o
d
u
l
e
.
R
S
C
"
 ∂

-
s
y
m
d
i
r
 
"
:
"
 
-
s
y
m
f
i
l
e
 
O
T
L
i
b
$
M
y
M
o
d
u
l
e
 
-
s
y
m
 
o
n
 ∂

-
c
l
i
e
n
t
F
i
l
e
 
"
M
y
M
o
d
u
l
e
.
c
l
.
o
"
 ∂

-
e
x
p
 
"
M
y
M
o
d
u
l
e
.
e
x
p
"
 ∂

-
r
e
s
t
y
p
e
 
c
d
0
2
 
-
r
e
s
i
d
 
0
2
 
 ∂

-
i
 
"
{
C
I
n
c
l
u
d
e
s
}
"
 
-
i
 
"
{
O
T
I
n
c
l
u
d
e
s
}
"
 ∂

-
o
b
j
 
"
M
y
M
o
d
u
l
e
"
 ∂

"
{
O
T
L
i
b
s
}
O
p
e
n
T
p
t
M
o
d
u
l
e
.
o
"
 ∂

"
{
O
T
L
i
b
s
}
L
i
b
r
a
r
y
M
a
n
a
g
e
r
.
o
"
 ∂

"
{
L
i
b
r
a
r
i
e
s
}
"
I
n
t
e
r
f
a
c
e
.
o
 ∂

"
{
L
i
b
r
a
r
i
e
s
}
"
M
a
c
R
u
n
T
i
m
e
.
o

T
his com

m
and

 w
ill create a file called

 M
yM

od
u

le.R
SC

.  A
SL

M
 p

laces shared
 libraries

into m
ultiple resources.

-resid
A

SL
M

 creates several resou
rces for each shared

 library it creates.
T

his sw
itch gives a resou

rce ID
 to those resou

rces.  B
y u

sing
d

ifferen
t resou

rce ID
s for d

ifferen
t sh

ared
 libraries, you

 can
com

bine m
u

ltip
le A

SL
M

 shared
 libraries into a single shared

library file.

-restype
T

his sw
itch specifies the resou

rce type that the cod
e w

ill be placed
in

to.  B
y u

sin
g d

ifferen
t resou

rce typ
es for d

ifferen
t sh

ared
libraries, you

 can com
bine m

u
ltip

le A
SL

M
 shared

 libraries into a
single library file.  D

O
 N

O
T

 U
SE

 'cod
e' or 'C

O
D

E
' as the resou

rce
type.

-lib
T

his sw
itch specifies w

here the output resource file is to go.

-clientFile
T

h
is sw

itch
 sp

ecifies th
e clien

t file.  Y
ou

 m
u

st su
p

p
ly th

is
p

aram
eter, bu

t the client file is u
nu

sed
 u

nless you
 are exp

orting
other entry p

oints into you
r m

od
u

le for you
r ow

n u
se (see the

A
SL

M
 d

ocum
entation for m

ore d
etails)

-sym
  on

T
his optional sw

itch specifies that sym
bols are d

esired
.

-sym
D

ir
T

his optional sw
itch specifies w

here a sym
bol file should

 be placed
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-sym
file

T
his op

tional sw
itch sp

ecifies the nam
e of the sym

bol file w
ithou

t
the .SY

M
 extension.

-exp
T

his sw
itch locates the exp

ort file that tells A
SL

M
 the p

articu
lars

about your shared
 library.

-obj
T

his sw
itch tells A

SL
M

 w
here to pu

t the interm
ed

iate object files it
creates, and

 w
hat file nam

e root to use.

T
he first file on the com

m
and

 line is the object file to m
ake into a shared

 library.  A
ll

other files on the com
m

and
 line are libraries to link w

ith.

P
P

C
 A

S
L

M
 M

od
u

les

For P
ow

erP
C

 A
SL

M
 libraries, your m

od
u

le can be bu
ilt w

ith any com
piler that outputs

stand
ard

 X
C

O
FF files.  A

fter linking you
r m

od
u

le into a single object file, a line sim
ilar

to the follow
ing need

s to be executed
 to create the shared

 library:

B
u
i
l
d
S
h
a
r
e
d
L
i
b
r
a
r
y
 
"
M
y
M
o
d
u
l
e
L
i
b
.
o
"
 ∂

-
p
o
w
e
r
p
c
 
-
x
c
o
f
f
S
y
m
f
i
l
e
 
-
s
y
m
 
o
n
 ∂

-
s
y
m
d
i
r
 
"
:
"
 
-
s
y
m
f
i
l
e
 
O
T
L
i
b
$
M
y
M
o
d
u
l
e
 ∂

-
l
i
b
 
"
M
y
M
o
d
u
l
e
.
R
S
C
"
 ∂

-
c
l
i
e
n
t
F
i
l
e
 
"
M
y
M
o
d
u
l
e
.
c
l
.
o
"
 ∂

-
e
x
p
 
"
M
y
M
o
d
u
l
e
.
e
x
p
"
 ∂

-
r
e
s
t
y
p
e
 
c
d
0
2
 
-
r
e
s
i
d
 
0
2
 
 ∂

-
i
 
{
S
t
d
C
I
n
c
l
u
d
e
s
}
 ∂

-
o
b
j
 
"
M
y
M
o
d
u
l
e
"
 ∂

"
{
O
T
L
i
b
s
}
O
p
e
n
T
p
t
M
o
d
u
l
e
L
i
b
"
 ∂

"
{
O
T
L
i
b
s
}
L
i
b
r
a
r
y
M
a
n
a
g
e
r
P
P
C
.
o
"
 ∂

"
{
L
i
b
r
a
r
i
e
s
}
"
R
u
n
T
i
m
e
.
o

T
he sw

itches m
ean the sam

e thing as in the 68K
 exam

ple, except:

-pow
erpc

T
ells the tool that w

e are build
ing a Pow

erPC
 shared

 library.

-sym
  on

T
his optional sw

itch specifies that sym
bols are d

esired
.

-sym
D

ir
T

his optional sw
itch specifies w

here a sym
bol file should

 be placed

-sym
file

T
his op

tional sw
itch sp

ecifies the nam
e of the sym

bol file w
ithou

t
the .xSY

M
 (or .xc) extension.

-xcoffSym
File

T
his sw

itch specifies that an xcoff file is d
esired

 for sym
bols

instead
 of a .xSY

M
 file.  ".xc" w

ill be u
sed

 as the extension for the
file in this case.

T
he first file on the com

m
and

 line is the X
C

O
FF file to m

ake into a shared
 library.  A

ll
other files on the com

m
and

 line are libraries to link w
ith.  B

oth X
C

O
FF and

 PE
F libraries

are supported
.
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.exp
 files for A

S
L

M
 M

od
u

les

A
n A

SL
M

 exp
ort file d

escribes how
 the library is to be created

.  B
elow

 is a sam
p

le of
w

hat shou
ld

 be p
laced

 in the exp
ort file for you

r m
od

u
le.  If you

 w
ant m

ore d
etails,

please refer to the A
SL

M
 d

ocum
entation.

/* 
*
 
I
n
c
l
u
d
e
 
O
p
e
n
T
p
t
M
o
d
u
l
e
.
h
 
t
o
 
g
e
t
 
p
e
r
t
i
n
e
n
t
 
d
e
f
i
n
e
s

 
*
/

#
i
n
c
l
u
d
e
 
<
O
p
e
n
T
p
t
M
o
d
u
l
e
.
h
>

#
d
e
f
i
n
e
 
k
M
y
M
o
d
u
l
e
N
a
m
e

"
M
y
M
o
d
u
l
e
"

/
*
 
"
S
t
r
e
a
m
T
a
b
"
 
n
a
m
e
 
o
f
 
m
o
d
u
l
e
 
*
/

#
d
e
f
i
n
e
 
k
M
y
V
e
r
s
i
o
n

"
1
.
0
"

/
*
 
V
e
r
s
i
o
n
 
n
u
m
b
e
r
 
o
f
 
m
o
d
u
l
e
 
 
 
*
/

/* 
*
 
J
u
s
t
 
u
s
e
 
t
h
i
s
 
v
e
r
b
a
t
i
m
 
*
/

L
i
b
r
a
r
y

{
/* 
*
 
T
y
p
i
c
a
l
l
y
 
w
e
 
l
o
a
d
 
m
o
d
u
l
e
s
 
t
h
i
s
 
w
a
y
 
s
o
 
t
h
e
r
e
 
a
r
e
 
n
o
 
s
u
r
p
r
i
s
e
s
.

 
*
 
T
h
i
s
 
i
n
s
u
r
e
s
 
t
h
a
t
 
t
h
e
 
m
o
d
u
l
e
,
 
a
n
d
 
a
l
l
 
o
t
h
e
r
 
s
h
a
r
e
d
 
l
i
b
r
a
r
i
e
s

 
*
 
t
h
a
t
 
i
t
 
d
e
p
e
n
d
s
 
o
n
,
 
a
r
e
 
i
n
 
m
e
m
o
r
y
 
w
h
e
n
 
w
e
 
l
o
a
d
.
 
 
I
t
 
i
n
s
u
r
e
s

 
*
 
t
h
a
t
 
t
h
e
 
m
o
d
u
l
e
 
w
i
l
l
 
n
o
t
 
b
e
 
l
o
a
d
e
d
 
o
n
 
a
 
6
8
0
0
0
 
m
a
c
h
i
n
e
,
 
a
n
d
 
t
h
a
t

 
*
 
i
f
 
i
t
 
i
s
 
a
 
6
8
K
 
m
o
d
u
l
e
,
 
i
t
 
w
i
l
l
 
n
o
t
 
b
e
 
l
o
a
d
e
d
 
w
h
e
n
 
r
u
n
n
i
n
g
 
e
m
u
l
a
t
e
d

 
*
 
o
n
 
a
 
P
o
w
e
r
 
M
a
c
i
n
t
o
s
h
.

 
*
/

f
l
a
g
s
 
=
 
n
o
S
e
g
U
n
l
o
a
d
,
 
f
o
r
c
e
D
e
p
s
,
 
!
m
c
6
8
0
0
0
,
 
!
e
m
u
l
a
t
e
d
;

/* 
*
 
C
r
e
a
t
e
 
t
h
e
 
n
a
m
e
 
o
f
 
t
h
e
 
l
i
b
r
a
r
y
.
 
 
W
e
 
u
s
e
 
t
h
i
s
 
f
o
r
m
a
t
,

 
*
 
b
u
t
 
y
o
u
 
c
a
n
 
u
s
e
 
a
n
y
t
h
i
n
g
 
t
h
a
t
 
y
o
u
 
w
a
n
t

 
*
/

i
d
 
=
 
k
O
T
L
i
b
r
a
r
y
P
r
e
f
i
x
 
k
M
y
M
o
d
u
l
e
N
a
m
e
 
"
,
"
 
k
M
y
V
e
r
s
i
o
n
;

/* 
*
 
S
e
t
 
u
p
 
t
h
e
 
v
e
r
s
i
o
n
 
n
u
m
b
e
r
 
o
f
 
t
h
e
 
l
i
b
r
a
r
y

 
*
/

v
e
r
s
i
o
n
 
=
 
k
M
y
V
e
r
s
i
o
n
;

/* 
*
 
A
l
w
a
y
s
 
u
s
e
 
m
e
m
o
r
y
 
=
 
l
o
c
a
l
.

 
*
/

m
e
m
o
r
y
 
=
 
l
o
c
a
l
;

};
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/* 
*
 
C
h
a
n
g
e
 
t
h
e
 
n
a
m
e
 
o
f
 
t
h
i
s
 
f
u
n
c
t
i
o
n
 
s
e
t
 
b
y
 
s
u
b
s
t
i
t
u
t
i
n
g
 
t
h
e
 
r
e
a
l
 
n
a
m
e

 
*
 
o
f
 
y
o
u
r
 
m
o
d
u
l
e
 
f
o
r
 
"
M
y
M
o
d
u
l
e
"

 
*
/

F
u
n
c
t
i
o
n
S
e
t
 
M
o
d
u
l
e
_
M
y
M
o
d
u
l
e

{
/* 
*
 
T
h
e
 
I
D
 
f
o
r
 
y
o
u
r
 
m
o
d
u
l
e
 
M
U
S
T
 
l
o
o
k
 
l
i
k
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

 
*
/

id
=
 
k
O
T
M
o
d
u
l
e
P
r
e
f
i
x
 
k
M
y
M
o
d
u
l
e
N
a
m
e
 
"
,
"
 
k
M
y
V
e
r
s
i
o
n
;

/* 
*
 
T
h
e
 
f
u
n
c
t
i
o
n
 
s
e
t
 
f
o
r
 
y
o
u
r
 
m
o
d
u
l
e
 
c
a
n
 
e
x
p
o
r
t
 
m
a
n
y
 
f
u
n
c
t
i
o
n
s
.

 
*
 
H
o
w
e
v
e
r
,
 
y
o
u
 
m
u
s
t
 
e
x
p
o
r
t
 
G
e
t
O
T
I
n
s
t
a
l
l
I
n
f
o

 
*
 
(
o
r
 
G
e
t
O
T
x
x
x
x
x
I
n
s
t
a
l
l
I
n
f
o
)
 
b
y
 
n
a
m
e
.

 
*
 
I
f
 
y
o
u
 
w
a
n
t
 
a
n
 
i
n
i
t
i
a
l
i
z
a
t
i
o
n
 
f
u
n
c
t
i
o
n
,
 
i
t
 
m
u
s
t
 
a
l
s
o
 
b
e

 
*
 
e
x
p
o
r
t
e
d
 
b
y
 
t
h
e
 
n
a
m
e
 
I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e
 
(
o
r
 
I
n
i
t
x
x
x
x
S
t
r
e
a
m
M
o
d
u
l
e
)
,

 
*
 
a
n
d
 
w
i
l
l
 
b
e
 
c
a
l
l
e
d
 
t
h
e
 
f
i
r
s
t
 
t
i
m
e
 
y
o
u
r
 
m
o
d
u
l
e
 
i
s
 
l
o
a
d
e
d
.

 * 
*
 
I
f
 
y
o
u
 
a
l
s
o
 
n
e
e
d
 
a
 
t
e
r
m
i
n
a
t
i
o
n
 
f
u
n
c
t
i
o
n
,
 
e
x
p
o
r
t
 
a
 
f
u
n
c
t
i
o
n

 
*
 
c
a
l
l
e
d
 
T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e
 
(
o
r
 
T
e
r
m
i
n
a
t
e
x
x
x
x
S
t
r
e
a
m
M
o
d
u
l
e
)
,

 
*
 
a
n
d
 
i
t
 
w
i
l
l
 
b
e
 
c
a
l
l
e
d
 
b
e
f
o
r
e
 
O
p
e
n
 
T
r
a
n
s
p
o
r
t
 
u
n
l
o
a
d
s
 
y
o
u
r
 
m
o
d
u
l
e
.

 * 
*
 
N
O
T
E
:
 
D
o
n
'
t
 
m
a
k
e
 
t
h
e
s
e
 
"
s
t
a
t
i
c
"
 
f
u
n
c
t
i
o
n
s
 
i
n
 
y
o
u
r
 
f
i
l
e
,
 
o
r

 
*
 
 
 
 
 
 
 
A
S
L
M
 
c
a
n
'
t
 
e
x
p
o
r
t
 
t
h
e
m
.
 
F
o
r
 
C
+
+
 
c
l
i
e
n
t
s
,
 
m
a
k
e
 
s
u
r
e

 *
 
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
d
e
c
l
a
r
e
d
 
e
x
t
e
r
n
 
"
C
"
.

 
*
/

e
x
p
o
r
t
s
 
=
 

e
x
t
e
r
n
 
G
e
t
O
T
M
y
M
o
d
u
l
e
I
n
s
t
a
l
l
I
n
f
o
,

e
x
t
e
r
n
 
I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e
,

e
x
t
e
r
n
 
T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e
;

};

If you
 are exp

orting m
ore than one m

od
u

le from
 an A

SL
M

 library, create ad
d

itional
Fu

nctionSet d
eclarations (m

aking su
re the nam

e follow
ing the w

ork Fu
nctionSet is

u
niqu

e) for each m
od

u
le that is exp

orted
.  In ad

d
ition, you

 need
 to have nam

ed
 you

r
exp

orts w
ith the "xxxxx" version of the nam

es, since you
 have to link you

r m
od

u
les

together, and
 each entry point need

s a unique nam
e for each m

od
ule.
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B
u

ild
in

g M
od

u
les w

ith
 C

FM
B

u
ild

ing m
od

u
les w

ith C
FM

 is sim
p

le.  C
reate a C

FM
 shared

 library and
 exp

ort the
fu

nctions you
 need

 to su
p

p
ort.  T

he O
N

L
Y

 requ
irem

ent is that the nam
e of you

r C
FM

library M
U

ST
 be "O

T
M

od
l$M

yM
od

ule", w
here "M

yM
od

ule" is replaced
 by the nam

e of
you

r 
m

od
u

le 
th

at 
is 

in
 

th
e 
s
t
r
e
a
m
t
a
b
 

(it's in the s
t
_
r
d
i
n
i
t
-
>
q
i
_
m
i
n
f
o
-

>
m
i
_
i
d
n
a
m
e field).

If you
 exp

ort m
ore than one m

od
u

le from
 the shared

 library, you
 m

u
st create a 'cfrg'

resource that gives your library m
ore than one nam

e for the sam
e library:

r
e
s
o
u
r
c
e
 
'
c
f
r
g
'
 
(
0
)
 
{

{
/
*
 
a
r
r
a
y
 
m
e
m
b
e
r
A
r
r
a
y
:
 
2
 
e
l
e
m
e
n
t
s
 
*
/

/
*
 
[
1
]
 
*
/

k
P
o
w
e
r
P
C
,

k
F
u
l
l
L
i
b
,

k
N
o
V
e
r
s
i
o
n
N
u
m
,

k
N
o
V
e
r
s
i
o
n
N
u
m
,

k
D
e
f
a
u
l
t
S
t
a
c
k
S
i
z
e
,

k
N
o
A
p
p
S
u
b
F
o
l
d
e
r
,

k
I
s
L
i
b
,

k
O
n
D
i
s
k
F
l
a
t
,

k
Z
e
r
o
O
f
f
s
e
t
,

k
W
h
o
l
e
F
o
r
k
,

"
O
T
M
o
d
l
$
M
y
M
o
d
u
l
e
"
,

/
*
 
[
2
]
 
*
/

k
P
o
w
e
r
P
C
,

k
F
u
l
l
L
i
b
,

k
N
o
V
e
r
s
i
o
n
N
u
m
,

k
N
o
V
e
r
s
i
o
n
N
u
m
,

k
D
e
f
a
u
l
t
S
t
a
c
k
S
i
z
e
,

k
N
o
A
p
p
S
u
b
F
o
l
d
e
r
,

k
I
s
L
i
b
,

k
O
n
D
i
s
k
F
l
a
t
,

k
Z
e
r
o
O
f
f
s
e
t
,

k
W
h
o
l
e
F
o
r
k
,

"
O
T
M
o
d
l
$
M
y
D
r
i
v
e
r
"
,

}
};

In ad
d

ition, w
hen exp

orting m
u

ltip
le m

od
u

les from
 the sam

e library, they w
ill all

shared
 the sam

e static d
ata instance.  H

ow
ever, registered

 p
ort d

rivers w
ill have

sep
arate 

d
ata 

in
stan

ces 
fro

m
 

all 
o

f 
th

e 
o

th
er 

m
o

d
u

les, 
ev

en
 

if 
th

e
kO

T
M

od
G

lobalC
ontext flag is set in the i

n
s
t
a
l
l
_
i
n
f
o.
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W
ork

in
g w

ith
 P

ort D
rivers

O
p

en T
ransp

ort m
aintains a registry of all p

ort d
rivers in the system

.  T
his registry is

accessed
 throu

gh a nu
m

ber of fu
nctions, inclu

d
ing O

T
G
e
t
I
n
d
e
x
e
d
P
o
r
t, O

T
F
i
n
d
P
o
r
t,

and
 O
T
F
i
n
d
P
o
r
t
B
y
R
e
f
.
 

If you
r d

river is a hard
w

are d
river, it shou

ld
 be registered

w
ith O

p
en T

ransp
ort.  If it is not registered

 w
ith O

p
en T

ransp
ort, there are several

issues that w
ill arise.  T

he first is that your d
river w

ill not know
 w

hich hard
w

are d
evice

it is su
p

p
osed

 to be controlling.  E
ven if you

r d
river only controls a single know

n
hard

w
are d

evice, if it is not in the p
ort registry, it w

ill not be visible to C
ontrol P

anels
and

 configuration applications for use by the various protocols in the system
, includ

ing
A

ppleT
alk and

 T
C

P/
IP.

A
s a registered

 port d
river, your d

river w
ill be able to use the O

T
F
i
n
d
P
o
r
t
B
y
D
e
v

 A
P

I
to d

iscover w
hat hard

w
are d

evice it is su
p

p
osed

 to control w
hen it is instantiated

.  In
ad

d
ition, d

ep
end

ing on the c
o
n
t
e
x
t
P
t
r

 that w
as stored

 w
hen the d

river w
as

registered
, ad

d
itional inform

ation m
ay be available to the d

river.

O
p

en T
ransp

ort treats each entry in the p
ort registry as thou

gh it w
ere a u

niqu
e and

separate stream
s d

river.  U
nless the kO

T
M

od
G

lobalC
ontext bit is set or A

SL
M

 is being
u

sed
, an instantiation of a p

ort is given a sep
arate static d

ata area from
 all other

instantiations of the sam
e stream

 d
river in use by other ports.

W
hile this feature is valuable for hard

w
are d

evice d
river w

riters, it is potentially u
seful

for p
rotocol w

riters as w
ell.  For instance, the A

p
p

le im
p

lem
entation of the D

D
P

p
rotocol registers a p

rivate "p
seu

d
o-p

ort" in the p
ort registry for each d

ifferent d
river

that D
D

P is instantiated
 on.  T

his gives a separate instantiation of D
D

P over each d
river,

allow
ing D

D
P to m

ultihom
e easily.  T

hese pseud
o-ports are registered

 and
 unregistered

on an as-need
ed

 basis, and
 have the k

O
T
P
o
r
t
I
s
P
r
i
v
a
t
e bit set so that C

ontrol Panels,
etc. are not tem

pted
 to d

isplay them
 as legitim

ate ports.

 A
p

p
leT

alk creates the stream
 by registering the p

ort, and
 then op

ening the stream
using the port nam

e returned
 in the fP

ortN
am

e field
 of the O

T
PortR

ecord
.  It then links

the appropriate d
river und

erneath the D
D

P stream
.  From

 that point on, until the port is
unregistered

, opening a D
D

P stream
 using that port nam

e w
ill result in opening a clone

of this D
D

P stream
 (as opposed

 to D
D

P over som
e other hard

w
are d

evice).
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A
P

Is for P
ort D

rivers
O

p
en T

ransp
ort has several A

P
Is for d

ealing w
ith p

ort d
rivers.  T

hey are d
escribed

 in
the follow

ing sections.

O
T

R
egisterP

ort

O
p

en T
ransp

ort p
rovid

es a fu
nction, O

T
R
e
g
i
s
t
e
r
P
o
r
t

, to allow
 p

ort d
rivers to be

registered
 w

ith O
pen T

ransport.  T
his function m

akes the port visible to clients through
the various port A

P
Is d

efined
 in O

penT
ransport.h.  It also allow

s a ST
R

E
A

M
S d

river to
be instantiated

 m
ultiple tim

es for d
ifferent hard

w
are d

evices.

e
n
u
m

{
k
M
a
x
M
o
d
u
l
e
N
a
m
e
L
e
n
g
t
h

=
 
3
1
,

k
M
a
x
M
o
d
u
l
e
N
a
m
e
S
i
z
e

=
 
k
M
a
x
M
o
d
u
l
e
N
a
m
e
L
e
n
g
t
h
 
+
 
1
,

k
M
a
x
P
r
o
v
i
d
e
r
N
a
m
e
L
e
n
g
t
h

=
 
k
M
a
x
M
o
d
u
l
e
N
a
m
e
L
e
n
g
t
h
 
+
 
4
,

k
M
a
x
P
r
o
v
i
d
e
r
N
a
m
e
S
i
z
e

=
 
k
M
a
x
P
r
o
v
i
d
e
r
N
a
m
e
L
e
n
g
t
h
 
+
 
1
,

k
M
a
x
S
l
o
t
I
D
L
e
n
g
t
h

=
 
7
,

k
M
a
x
S
l
o
t
I
D
S
i
z
e

=
 
8
,

k
M
a
x
R
e
s
o
u
r
c
e
I
n
f
o
L
e
n
g
t
h

=
 
3
1
,

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

=
 
3
2

};/* 
*
 
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
C
a
n
Y
i
e
l
d

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

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

};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
]
;

};

O
S
S
t
a
t
u
s
 
O
T
R
e
g
i
s
t
e
r
P
o
r
t
(
O
T
P
o
r
t
R
e
c
o
r
d
*
 
p
o
r
t
I
n
f
o
,
 
v
o
i
d
*
 
c
o
n
t
e
x
t
P
t
r
)
;
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A
 p

ort is registered
 by filling ou

t the O
T
P
o
r
t
R
e
c
o
r
d

, and
 p

assing it, along w
ith a

c
o
n
t
e
x
t
P
t
r to the O

T
R
e
g
i
s
t
e
r
P
o
r
t function.  If you need

 persistent m
em

ory for the
contextP

tr, u
se the O

T
A
l
l
o
c
P
o
r
t
M
e
m

 and
 O
T
F
r
e
e
P
o
r
t
M
e
m

 fu
nctions to allocate and

free the m
em

ory.

T
h

e 
c
o
n
t
e
x
t
P
t
r

 
th

at 
is 

registered
 

is 
th

e 
v

alu
e 

th
at 

is 
p

assed
 

to 
th

e
I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e

 fu
nction w

hen the port d
river is load

ed
.  It m

ay also be retrieved
by the d

river by m
aking the call O

T
F
i
n
d
P
o
r
t
B
y
D
e
v and

 retrieving the valu
e from

 the
T
P
o
r
t
R
e
c
o
r
d.

fR
ef

T
h

is field
 m

u
st be filled

 in
 w

ith
 th

e O
T

P
ortR

ef of th
e p

ort.
O

T
P

ortR
efs m

u
st be u

niqu
e in the system

.  If another p
ort is

alread
y registered

 w
ith the sam

e O
T

P
ortR

ef, O
p

en T
ransp

ort w
ill

assu
m

e that this port is an alias for the real port.  T
his is especially

convenient for registering "d
efault" ports (e.g., "ltlkB

", and
 "ltlk" are

both registered
 to the sam

e O
T

P
ortR

ef on m
ost m

achines, bu
t on

P
ow

erB
ooks, 

qu
ite 

often
 

"ltlk" 
is 

registered
 

to 
th

e 
"ltlkA

"
O

T
P

ortR
ef, since there is no P

ortB
 L

ocalT
alk.  T

his allow
s clients to

u
se "ltlk" and

 get w
hatever the d

efau
lt L

ocalT
alk p

ort is).  W
hen

reg
isterin

g
 

"p
seu

d
o

-p
o

rts", 
it 

is 
p

erm
issib

le 
to

 
u

se
O
T
C
r
e
a
t
e
P
o
r
t
R
e
f

(0, kO
T

P
seu

d
oD

evice, 0, 0), an
d

 O
p

en
T

ransp
ort w

ill assign a u
niqu

e O
T

P
ortR

ef to the d
evice (the valu

e
w

ill be in this sam
e field

 w
hen the O

T
R
e
g
i
s
t
e
r
P
o
r
t function

returns).

fPortFlags
U

nused
 - set to 0

fInfoFlags
Set th

e ap
p

rop
riate bits.  kO

T
P

ortIsD
L

P
I an

d
 kO

T
P

ortIsT
P

I
d

escrib
e 

th
e 

u
p

p
er 

in
terfa

ce 
to

 
th

e 
d

riv
er.

kO
T

PortIsSystem
R

egistered
 is only set if O

pen T
ransport registered

the port from
 inform

ation in the System
 R

egistry (so you
 shou

ld
n't

set this bit if you're registering your ow
n port).  kO

T
PortIsPrivate is

norm
ally set w

hen registering "p
seu

d
o-p

orts".  It is inform
ational,

to tell C
ontrol P

anels and
 other control program

s that they shou
ld

not d
isp

lay the p
ort.  kO

T
P

ortIsA
lias is u

sed
 internally by O

p
en

T
ransport, and

 shou
ld

 not be set w
hen m

aking the O
T

R
egisterP

ort
call. 

 
k
O
T
P
o
r
t
C
a
n
Y
i
e
l
d

 shou
ld

 be set if you
 su

p
p

ort the
I
_
Y
I
E
L
D
P
O
R
T and I

_
P
R
O
V
I
D
E
R
T
Y
P
E IO

C
TL m

essages (if you are a
serial p

ort or som
e other d

evice typ
e that cannot d

em
u

ltip
lex

incom
ing d

ata, you
 shou

ld
 su

pport these m
essages and

 set this bit.
See the section on IO

C
T

L
 su

pport for a d
escription of these IO

C
T

L
m

essages).
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fC
apabilities

fC
apabilities is a bitm

ap that is d
efined

 on a d
evice-by-d

evice basis.
T

yp
ically, they d

efine fram
ing op

tions for a p
rotocol or d

evice. If
you

 d
o not u

se zero for the fram
ing flags, then you

 M
U

ST
 su

pport
the I_O

T
SetFram

ingT
yp

e IO
C

T
L

, w
hich w

ill p
ass you

 a 32-bit
value w

ith a single bit set, ind
icating the fram

ing option d
esired

.  If
this IO

C
T

L
 call is m

ad
e, then you

r D
L

P
I d

river shou
ld

 fill in the
d

l_m
ac_typ

e field
 of a d

l_info_ack_t w
ith a valu

e consistent w
ith

the requested
 fram

ing type.

For instance, ethernet supports four fram
ing options:

k
O
T
F
r
a
m
i
n
g
E
t
h
e
r
n
e
t

=
 
0
x
0
1

k
O
T
F
r
a
m
i
n
g
E
t
h
e
r
n
e
t
I
P
X

=
 
0
x
0
2

k
O
T
F
r
a
m
i
n
g
8
0
2
3

=
 
0
x
0
4

k
O
T
F
r
a
m
i
n
g
8
0
2
2

=
 
0
x
0
8

M
ost E

thernet d
rivers su

pport all bu
t k

O
T
F
r
a
m
i
n
g
8
0
2
3 (typically,

E
thernet d

rivers su
p

p
ort k

O
T
F
r
a
m
i
n
g
8
0
2
2

, w
hich ind

icates that
th

ey 
can

 
h

an
d

le 
fu

ll 
SA

P
/

SN
A

P
 

d
em

u
ltip

lexin
g, 

w
h

ereas
k
O
T
F
r
a
m
i
n
g
8
0
2
3

 ind
icates that they w

ill d
eliver all 802.3 fram

es
to a single client).  If a client requ

ests k
O
T
F
r
a
m
i
n
g
8
0
2
2

 u
sing the

IO
C

T
L

, then D
L
_
C
S
M
A
C
D

 shou
ld

 be retu
rned

 in the d
l
_
m
a
c
_
t
y
p
e

field
. 

 
If 

a 
clien

t 
req

u
ests 

k
O
T
F
r
a
m
i
n
g
E
t
h
e
r
n
e
t

 or
k
O
T
F
r
a
m
i
n
g
E
t
h
e
r
n
e
t
I
P
X

, then D
L
_
E
T
H
E
R

 shou
ld

 be retu
rned

instead
.  N

O
T

E
: C

u
rrently, O

p
en T

ransp
ort d

oes not su
p

p
ort the

kO
T

Fram
ing8023 fram

ing typ
e, so E

thernet d
rivers m

u
st hand

le
fu

ll SA
P

/
SN

A
P

 d
em

u
ltip

lexing and
 T

est/
X

ID
 fram

es in ord
er to

w
ork properly w

ith A
ppleT

alk and
 T

C
P/

IP.

fN
um

C
hild

Ports
T

his field
 contains the nu

m
ber of "child

" p
orts that this p

ort u
ses.

See the d
escription of the fC

hild
Ports field

 for m
ore inform

ation.

fC
hild

Ports
T

his field
 is a p

ointer to an array of O
T

P
ortR

efs that are "child
"

p
orts for the p

ort being registered
.  "C

hild
" p

orts occu
r w

hen one
p

ort d
river d

ep
end

s on another.  T
yp

ically, a p
ort has 0 or 1 child

port. Som
e exam

ples of "child
" ports w

ou
ld

 be: 1) a m
od

em
 d

evice
alm

ost alw
ays has a "child

" port that is a serial d
evice; 2) A

 pseud
o-

port (like d
d

p0, d
d

p1, etc..) alm
ost alw

ays has a "child
" port that is

either another pseud
o-port, or is a real hard

w
are d

evice.
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fP
ortN

am
e

T
his field

 contains the nam
e of the p

ort.  T
yp

ically, ju
st leave the

first byte of this field
 set to '\

0', and
 O

pen T
ransport w

ill m
ake up a

u
niqu

e p
ort nam

e.  H
ow

ever, feel free to su
p

p
ly the nam

e you
w

ant you
r p

ort to be know
n by (bu

t if another p
ort is alread

y
registered

 w
ith that nam

e, an error w
ill occu

r and
 you

r p
ort w

ill
not be registered

).  T
his nam

e is the nam
e that is u

sed
 to op

en
end

p
oints and

 stream
s w

ith.  If the O
T

R
egisterP

ort call su
cceed

s,
this field

 w
ill be filled

 in w
ith the port nam

e that w
as assigned

.

fM
od

uleN
am

eT
his field

 contains the nam
e of the stream

 m
od

u
le (O

f cou
rse,

stream
 m

od
u

les w
h

ich
 u

se O
T

R
egisterP

ort are really stream
d

rivers).  T
his shou

ld
 be the "M

yM
od

ule" part of the shared
 library

ID
 "O

T
M

od
l$M

yM
od

u
le", w

hich shou
ld

 also be the nam
e of the

m
od

u
le stored

 in
 th

e stream
tab (s

t
_
r
d
i
n
i
t
-
>
q
i
_
m
i
n
f
o
-

>
m
i
_
i
d
n
a
m
e field).

fSlotID
T

his field
 is a 0-term

inated
 string that contains a slot id

entifier.  If
this string is a nu

ll-string, C
ontrol P

anels w
ill u

se the inform
ation

from
 the O

T
PortR

ef to attem
pt to create a slot id

entifier string.

fR
esourceInfoT

his field
 is a 0-term

inated
 string that contains an id

entifier that
w

ill allow
 O

p
en T

ransp
ort to access au

xiliary inform
ation abou

t
you

r d
river (O

p
en T

ransp
ort creates shared

 library id
s from

 this
string to be able to find

 these extra shared
 libraries).  T

his string
shou

ld
 either be u

niqu
e to you

r d
river, or shou

ld
 be set to a nu

ll
string.  See the section on P

ort D
river C

onfigu
ration Info for m

ore
d

etail.

fR
eserved

T
his field

 should
 be set to all zeros.

N
ote: O

T
R

egisterP
ort is available as both a kernel and

 a client A
P

I.  If the contextP
tr is

actu
ally a p

ointer to m
em

ory, u
nd

er C
op

land
 it m

u
st have been allocated

 w
ith

P
oolA

llocateG
lobal if you

 are u
sing the client A

P
I and

 w
ish the stream

 m
od

u
le to be

able to ad
d

ress the m
em

ory.  A
lso, O

T
R

egisterP
ort cop

ies all of the inform
ation in the

O
T

PortR
ecord

, so the O
T

PortR
ecord

 m
ay be allocated

 on the stack

O
T

U
n

registerP
ort

O
T

U
nregisterP

ort allow
s a client to u

nregister a port by nam
e.  U

nregistering by nam
e

is necessary becau
se it is allow

ed
 to register an O

T
P

ortR
ef by several nam

es, creating
alias 

record
s. 

T
h

e 
"c
o
n
t
e
x
t
P
t
r
P
t
r

" p
aram

eter w
ill retu

rn
 th

e valu
e of th

e
c
o
n
t
e
x
t
P
t
r

 that w
as u

sed
 w

hen registering.  U
nregistering a p

ort is norm
ally a

p
erm

anent affair.  If it is p
ossible that the p

ort w
ill be back on-line (as w

ith P
C

M
C

IA
E

thernet card
s), it is better to use the O

T
C

hangeP
ortState A

P
I, since w

hile the port w
as

unregistered
, another port m

ay have grabbed
 the nam

e that w
as being used

.
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O
S
S
t
a
t
u
s
 
O
T
U
n
r
e
g
i
s
t
e
r
P
o
r
t
(
c
o
n
s
t
 
c
h
a
r
*
 
p
o
r
t
N
a
m
e
,
 
v
o
i
d
*
*
 
c
o
n
t
e
x
t
P
t
r
P
t
r
)
;

N
ote: O

T
U

nregisterPort is available as both a kernel and
 a client A

PI.

O
T

C
h

an
geP

ortS
tate

O
T

C
hangeP

ortState allow
s you

 to change the state of a p
ort w

ithou
t u

nregistering it.
Y

ou
 can d

isable a port, w
hich cau

ses all stream
s u

sing the port to be closed
 d

ow
n, and

cau
ses kE

N
X

IO
E

rr errors for anyone attem
p

ting to op
en the p

ort w
hile it is d

isabled
.

Y
ou

 can enable the p
ort, w

hich w
ill cau

se the p
ort to be reenabled

.  For d
evices that

com
e and

 go (hot-d
ocking and

 P
C

M
C

IA
 card

s are exam
p

les), it is m
u

ch better to u
se

O
T

C
hangePortState than to R

egister and
 U

nregister the port, since there is no chance of
the port's nam

e being taken in this case.

T
yp

ically, the "w
h
y

" p
aram

eter is k
O
T
P
o
r
t
H
a
s
D
i
e
d
E
r
r

, k
O
T
P
o
r
t
W
a
s
E
j
e
c
t
e
d
E
r
r,

k
O
T
P
o
r
t
L
o
s
t
C
o
n
n
e
c
t
i
o
n, or k

O
T
U
s
e
r
R
e
q
u
e
s
t
e
d
E
r
r

.   A
ll O

pen T
ransport clients

are notified
 w

hen this call is m
ad

e, and
 the "w

hy" p
aram

eter is one of the p
ieces of

inform
ation given to the clients.

e
n
u
m

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

=
 
1
,

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

=
 
2
,

k
O
T
E
n
a
b
l
e
P
o
r
t

=
 
3

};

O
S
S
t
a
t
u
s
 
O
T
C
h
a
n
g
e
P
o
r
t
S
t
a
t
e
(
O
T
P
o
r
t
R
e
f
 
r
e
f
,
 
U
I
n
t
3
2
 
t
h
e
C
h
a
n
g
e
,
 
O
S
S
t
a
t
u
s
 
w
h
y
)
;

O
T

G
etIn

d
exed

P
ort

O
T
G
e
t
I
n
d
e
x
e
d
P
o
r
t returns the T

P
o
r
t
R
e
c
o
r
d* corresponding to the i

n
d
e
x param

eter
(ind

ex =
 0.....n).  A

 N
U

L
L

 is retu
rned

 if the ind
ex is too high. T

his A
P

I is only valid
 in

the kernel  (T
here is a separate and

 d
ifferent A

PI for the client).  N
O

T
E

: T
his A

PI returns
the actual port record

 used
 by O

penT
ransport.  D

o N
O

T
 change any inform

ation in the
T

PortR
ecord

.

T
P
o
r
t
R
e
c
o
r
d
*
 
O
T
G
e
t
I
n
d
e
x
e
d
P
o
r
t
(
s
i
z
e
_
t
 
i
n
d
e
x
)
;

O
T

Fin
d

P
ort

O
T
F
i
n
d
P
o
r
t returns the T

P
o
r
t
R
e
c
o
r
d* that has the requested

 p
o
r
t
N
a
m
e.  T

his A
PI is

only valid
 in the kernel (T

here is a sep
arate and

 d
ifferent A

P
I for the client).  N

O
T

E
:

T
his A

P
I retu

rns the actu
al p

ort record
 u

sed
 by O

p
enT

ransp
ort.  D

o N
O

T
 change any

inform
ation in the T

PortR
ecord

.

T
P
o
r
t
R
e
c
o
r
d
*
 
O
T
F
i
n
d
P
o
r
t
(
c
o
n
s
t
 
c
h
a
r
*
 
p
o
r
t
N
a
m
e
)
;

O
T

Fin
d

P
ortB

yR
ef

O
T
F
i
n
d
P
o
r
t
B
y
R
e
f

 retu
rns the T

P
o
r
t
R
e
c
o
r
d

* corresp
ond

ing to the sp
ecified

O
T
P
o
r
t
R
e
f

.  T
his A

PI is only valid
 in the kernel  (T

here is a separate and
 d

ifferent A
PI

for the client).  N
O

T
E

: T
his A

P
I retu

rns the actu
al port record

 u
sed

 by O
penT

ransport.
D

o N
O

T
 change any inform

ation in the T
PortR

ecord
.
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T
P
o
r
t
R
e
c
o
r
d
*
 
O
T
F
i
n
d
P
o
r
t
B
y
R
e
f
(
O
T
P
o
r
t
R
e
f
)

O
T

Fin
d

P
ortB

yD
ev

O
T
F
i
n
d
P
o
r
t
B
y
D
e
v

 returns the T
P
o
r
t
R
e
c
o
r
d

* correspond
ing to the d

e
v
_
t

 specified
.

O
nly the m

ajor nu
m

ber of the d
e
v
_
t

 is u
sed

 to find
 the port.  T

his A
P

I is only valid
 in

the kernel.  N
O

T
E

: T
his A

P
I returns the actu

al port record
 used

 by O
penT

ransport.  D
o

N
O

T
 change any inform

ation in the T
PortR

ecord
.

T
P
o
r
t
R
e
c
o
r
d
*
 
O
T
F
i
n
d
P
o
r
t
B
y
D
e
v
(
d
e
v
_
t
 
d
e
v
)

T
his fu

nction can be u
sed

 in you
r m

od
u

le's op
en rou

tine to obtain the T
P

ortR
ecord

related
 to you

r p
ort.  From

 this record
, you

 can retrieve the "c
o
n
t
e
x
t
P
t
r" that w

as
stored

 w
hen the port w

as registered
, as w

ell as other useful inform
ation:

s
t
r
u
c
t
 
T
P
o
r
t
R
e
c
o
r
d

{
O

T
L

ink
fL

ink;
char*

fPortN
am

e;
char*

fM
od

uleN
am

e;
char*

fR
esourceInfo;

char*
fSlotID

;
struct T

PortR
ecord

*
fA

lias;
size_t

fN
um

C
hild

ren;
O

T
PortR

ef*
fC

hild
Ports;

U
Int32

fPortFlags;
U

Int32
fInfoFlags;

U
Int32

fC
apabilities;

O
T

PortR
ef

fR
ef;

struct stream
tab*

fStream
tab;

void
*

fC
ontext;

void
*

fE
xtra;

}
;

T
his fu

nction retu
rns the actu

al T
P
o
r
t
R
e
c
o
r
d

 u
sed

 by the system
, so d

on't m
od

ify it.
T

he only really u
sefu

l field
s are the f

R
e
f

 field
, w

hich contains the O
T

P
ortR

ef for you
r

m
od

u
le, and

 the f
C
o
n
t
e
x
t

 field
, w

hich contains the "c
o
o
k
i
e

" that w
as saved

 for the
d

river w
hen the port w

as registered
.  For system

s u
sing the N

ative d
river architectu

re,
this "c

o
o
k
i
e" w

ill be a pointer to a structure w
hose first elem

ent is the R
e
g
E
n
t
r
y
I
D for

the d
river (i.e. the "cookie" can be interpreted

 as a R
e
g
E
n
t
r
y
I
D
P
t
r).

T
his function is m

ost useful to d
rivers that hand

le m
ultiple hard

w
are d

evices.  B
y using

the f
R
e
f

 or f
C
o
n
t
e
x
t

 valu
e, the d

river can d
eterm

ine w
hich hard

w
are d

evice the
O
p
e
n call is referring to. W

A
R

N
IN

G
: T

his function m
ay not be called

 at interrupt tim
e.

D
o 

n
ot 

be 
con

fu
sed

 
by 

th
e 

sim
ilarity 

betw
een

 
th

e 
T
P
o
r
t
R
e
c
o
r
d

 an
d

 th
e

O
T
P
o
r
t
R
e
c
o
r
d

.  A
n O

T
P
o
r
t
R
e
c
o
r
d

 is a copy of the T
P

ortR
ecord

 specially form
atted

for client need
s.  T

he T
P
o
r
t
R
e
c
o
r
d

 is the structure that O
pen T

ransport actually keeps
in the p

ort registry to keep
 track of inform

ation on registered
 p

orts.  O
nly stream

m
od

ules and
 kernel infrastructure have access to the actual T

P
o
r
t
R
e
c
o
r
d.
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R
egisterin

g P
ort D

rivers
Since it is necessary to have port d

rivers registered
 early in the boot process so that the

protocol suites can be up and
 running at boot tim

e, and
 there are very few

 m
echanism

s
on the M

acintosh for ru
nning early in the boot p

rocess, O
p

en T
ransp

ort p
rovid

es an
autom

ated
 w

ay to run your cod
e to register your port d

rivers.  T
hese cod

e m
od

ules are
called

 "port scanners".

O
p

en T
ransp

ort p
rovid

es a few
 d

efau
lt p

ort scanners.  O
n M

acintosh system
s, O

p
en

T
ransport w

ill autom
atically register L

ocalT
alk and

 serial ports on SC
C

A
 and

 SC
C

B
, as

w
ell as any serial p

orts that are registered
 in the C

om
m

u
nications T

oolbox R
esou

rce
M

anager.  O
n N

u
bu

s system
, it w

ill also au
tom

atically register all .E
N

E
T

, .T
O

K
N

, and
.FD

D
I d

rivers (O
pen T

ransport has a D
L

P
I "shim

" to interface to these various d
rivers).

O
n P

C
I m

achines w
ith the System

 R
egistry, O

pen T
ransport au

tom
atically registers all

O
pen T

ransport d
rivers that are present in the System

 R
egistry (see the "D

esigning P
C

I
C

ard
s and

 D
river for P

ow
er M

acintosh C
om

p
u

ters" for m
ore inform

ation on this
feature).

A
ll other d

rivers m
u

st su
p

p
ly a p

ort scanner to register the d
river.  T

he p
ort scanner

m
u

st cu
rren

tly be bu
ilt as an

 A
SL

M
 library, becau

se C
FM

 d
oes n

ot p
rovid

e a
m

echanism
 for find

ing a related
 group of shared

 libraries, like scanners.

Y
ou

 port scanner w
ill export a fu

nction called
 O
T
S
c
a
n
P
o
r
t
s

 by nam
e from

 an A
SL

M
fu

n
ction

 
set 

w
ith

 
an

 
In

terfaceID
 

of 
eith

er 
kO

T
P

ortScan
nerIn

terfaceID
 or

kO
T

P
seu

d
oP

ortScannerInterfaceID
 (m

ore on these tw
o in a m

om
ent).  A

 sam
p

le .exp
file for the A

SL
M

 build
 is:
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/*
S
a
m
p
l
e
 
.
e
x
p
 
f
i
l
e
 
f
o
r
 
c
r
e
a
t
i
n
g
 
a
n
 
A
S
L
M

s
h
a
r
e
d
 
l
i
b
r
a
r
y
 
t
o
 
e
x
p
o
r
t
 
a
n
 
O
p
e
n
 
T
r
a
n
s
p
o
r
t

p
o
r
t
 
s
c
a
n
n
e
r
.

*/#
i
n
c
l
u
d
e
 
"
O
p
e
n
T
p
t
M
o
d
u
l
e
.
h
"

#
d
e
f
i
n
e
 
M
y
S
c
a
n
n
e
r
N
a
m
e

"
m
y
S
c
a
n
n
e
r
"

L
i
b
r
a
r
y

{
/* 
*
 
1
)
 
S
e
g
m
e
n
t
s
 
w
o
n
'
t
 
b
e
 
l
o
a
d
e
d
 
o
r
 
u
n
l
o
a
d
e
d
.

 
*
 
2
)
 
W
e
 
w
a
n
t
 
a
n
y
 
l
i
b
r
a
r
i
e
s
 
w
e
 
d
e
p
e
n
d
 
o
n
 
t
o
 
b
e

 
*
 
 
 
 
f
o
r
c
e
d
 
t
o
 
l
o
a
d
 
p
r
i
o
r
 
t
o
 
u
s
 
l
o
a
d
i
n
g
.

 
*
 
3
)
 
W
e
 
d
o
n
'
t
 
r
u
n
 
o
n
 
6
8
0
0
0
 
p
r
o
c
e
s
s
o
r
s

 
*
/

f
l
a
g
s
 
=
 
n
o
S
e
g
U
n
l
o
a
d
,
 
f
o
r
c
e
D
e
p
s
,
 
!
m
c
6
8
0
0
0
;

/* 
*
 
T
h
i
s
 
i
d
 
c
a
n
 
b
e
 
a
n
y
t
h
i
n
g
 
y
o
u
 
w
a
n
t

 
*
/

i
d
 
=
 
k
O
T
L
i
b
r
a
r
y
P
r
e
f
i
x
 
M
y
S
c
a
n
n
e
r
N
a
m
e
;

/* 
*
 
P
u
t
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
v
e
r
s
i
o
n
 
n
u
m
b
e
r
 
h
e
r
e
.

 
*
/

v
e
r
s
i
o
n
 
=
 
1
.
0
;

m
e
m
o
r
y
 
=
 
c
l
i
e
n
t
;

};F
u
n
c
t
i
o
n
S
e
t
 
M
y
S
c
a
n
n
e
r
F
u
n
c
t
i
o
n
S
e
t

{
/* 
*
 
Y
o
u
 
m
u
s
t
 
u
s
e
 
t
h
i
s
 
I
n
t
e
r
f
a
c
e
I
D

 
*
/

I
n
t
e
r
f
a
c
e
I
D

=
 
k
O
T
P
o
r
t
S
c
a
n
n
e
r
I
n
t
e
r
f
a
c
e
I
D
;

/* 
*
 
Y
o
u
r
 
I
D
 
c
a
n
 
b
e
 
a
n
y
t
h
i
n
g
 
a
s
 
l
o
n
g
 
a
s
 
i
t
 
s
t
a
r
t
s

 
*
 
w
i
t
h
 
k
O
T
P
o
r
t
S
c
a
n
n
e
r
P
r
e
f
i
x
.

 
*
/

id
=
 
k
O
T
P
o
r
t
S
c
a
n
n
e
r
P
r
e
f
i
x
 
M
y
S
c
a
n
n
e
r
N
a
m
e
 
"
,
1
.
0
"
;

/* 
*
 
Y
o
u
 
c
a
n
 
e
x
p
o
r
t
 
o
t
h
e
r
 
f
u
n
c
t
i
o
n
s
,
 
b
u
t
 
y
o
u
 
m
u
s
t

 
*
 
h
a
v
e
 
"
e
x
t
e
r
n
 
O
T
S
c
a
n
P
o
r
t
s
"
 
s
o
m
e
w
h
e
r
e
 
i
n
 
t
h
e
 
l
i
s
t
.

 
*
/

e
x
p
o
r
t
s

=
 
e
x
t
e
r
n
 
O
T
S
c
a
n
P
o
r
t
s
;

};

It is also p
ossible to com

bine you
r d

river and
 p

ort scanner into a single A
SL

M
 shared

library.  A
SL

M
 allow

s m
u

ltip
le Fu

nctionSets to be exp
orted

 from
 the sam

e library, so
you

 can exp
ort you

r d
river entry p

oints as one fu
nction set, and

 you
r scanner as

another.

T
he O

T
S
c
a
n
P
o
r
t
s function is a C

 function w
ith the follow

ing prototype:

v
o
i
d
 
O
T
S
c
a
n
P
o
r
t
s
(
v
o
i
d
)

W
hen the O

T
S
c
a
n
P
o
r
t
s function is called

, the scanner shou
ld

 search for the hard
w

are
and

 d
rivers that it is resp

onsible for, and
 call the O

T
R

egisterP
ort to register each

hard
w

are d
evice and

 associate it w
ith a d

river (see the d
escrip

tion for O
T

R
egisterP

ort
earlier in this d

ocum
ent for m

ore inform
ation).
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For som
e d

evices, it is necessary to have all of the hard
w

are ports available in the port
registery before registering them

selves.  E
xam

p
les of this are the A

T
M

SN
A

P
 (A

T
M

C
lassical IP

) or A
T

M
L

A
N

E
 (A

T
M

 L
A

N
 em

u
lation) d

rivers.  T
hese d

rivers are softw
are

d
rivers that talk to A

T
M

 hard
w

are d
rivers.  W

ithou
t these tw

o d
rivers, A

p
p

leT
alk or

T
C

P/
IP w

ould
 be unable to use A

T
M

.  T
hese d

rivers provid
e a translation function that

allow
 A

ppleT
alk or T

C
P

/
IP

 to believe that they are operating on a L
ocal A

rea N
etw

ork
instead

 of over a point-to-point link.  T
hese d

rivers need
 to be registered

 as ports so that
they show

 up in the appropriate C
ontrol Panels, and

 also so that they can have separate
instances for each A

T
M

 hard
w

are d
evice present.

T
he p

roblem
, of cou

rse, is that if they have to register as a d
river for each of the

hard
w

are d
evices that they su

p
p

ort, som
e of the d

evices m
ight be m

issed
, since the

ord
er of ru

nning p
ort scanners is u

nsp
ecified

.  T
o alleviate this p

roblem
, you

 can u
se

th
e 
k
O
T
P
s
e
u
d
o
P
o
r
t
S
c
a
n
n
e
r
I
n
t
e
r
f
a
c
e
I
D

 constant.  A
ll p

ort scanners w
ith this

in
terfaceID

 
are 

gu
aran

teed
 

to 
ru

n
 

after 
all 

th
e 

p
ort 

scan
n

ers 
w

ith
 

th
e

k
O
T
P
o
r
t
S
c
a
n
n
e
r
I
n
t
e
r
f
a
c
e
I
D have run.

P
C

I D
rivers an

d
 th

e N
am

e R
egistry

O
n m

achines w
ith w

ith the N
ative d

river architectu
re, O

p
en T

ransp
ort p

rovid
es the

scanner to read
 the N

am
e R

egistry, and
 d

river w
riters only need

 to know
 how

 to set up
their d

river so that they can be found
 by it.

In ord
er for your d

river to be autom
atically located

 and
 installed

 by the O
pen T

ransport
exp

ert, you
 m

u
st first d

efine and
 exp

ort a D
r
i
v
e
r
D
e
s
c
r
i
p
t
i
o
n stru

ctu
re as p

art of
your d

river so that your d
river is ad

d
ed

 to the System
 R

egistry.

For O
pen T

ransport, the field
s of this structure m

ust be filled
 out as d

escribed
 below

:

d
r
i
v
e
r
D
e
s
c
S
i
g
n
a
t
u
r
e

M
ust contain the value k

T
h
e
D
e
s
c
r
i
p
t
i
o
n
S
i
g
n
a
t
u
r
e.

d
r
i
v
e
r
D
e
s
c
V
e
r
s
i
o
n

M
ust contain the value k

I
n
i
t
i
a
l
D
r
i
v
e
r
D
e
s
c
r
i
p
t
o
r.

d
r
i
v
e
r
T
y
p
e
.
c
l
a
s
s
C
o
d
e

Fill in w
ith the appropriate stand

ard
 PC

I-specified
 d

river fam
ily (class) cod

e.

d
r
i
v
e
r
T
y
p
e
.
n
a
m
e
I
n
f
o
S
t
r

Fill in w
ith the nam

e of the d
river. T

his M
U

S
T

 be filled
 in w

ith exactly the sam
e

nam
e as the m

od
u

le nam
e p

ointed
 to by the s

t
r
e
a
m
t
a
b structure of the d

river
(in the q

i
_
m
i
n
f
o
-
>
m
i
_
i
d
n
a
m
e field).  W

A
R

N
IN

G
:  the nam

e of the d
river m

ay
not end

 in a d
igit.
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H
ow

ever, in ord
er to allow

 you
r d

river to also be u
sed

 by the "stand
ard

" N
ative

D
river architectu

re, you
 m

ay p
lace a lead

ing "." character in this field
.  O

p
en

T
ransp

ort w
ill ignore the lead

ing "." (i.e. you
r s

t
r
e
a
m
t
a
b

 m
od

u
le nam

e field
should

 not have the "." in the nam
e).

d
r
i
v
e
r
T
y
p
e
.
v
e
r
s
i
o
n

Fill in w
ith the version nu

m
ber of the d

river (not the version nu
m

ber of the
d

evice, w
hich is in the d

r
i
v
e
r
D
e
s
c
V
e
r
s
i
o
n
.
r
e
v
i
s
i
o
n
I
D field).

D
r
i
v
e
r
O
S
R
u
n
t
i
m
e
I
n
f
o
.
d
r
i
v
e
r
R
u
n
t
i
m
e

T
his field

 m
ust have the bit k

d
r
i
v
e
r
I
s
U
n
d
e
r
E
x
p
e
r
t
C
o
n
t
r
o
l  set.

D
r
i
v
e
r
O
S
R
u
n
t
i
m
e
I
n
f
o
.
d
r
i
v
e
r
N
a
m
e

T
his field

 shou
ld

 contain one of the d
evice nam

es fou
nd

 in O
p
e
n
T
p
t
L
i
n
k
s
.
h

.
T

h
ese in

clu
d

e 
k
E
n
e
t
N
a
m
e

, k
T
o
k
e
n
R
i
n
g
N
a
m
e

, k
F
D
D
I
N
a
m
e

, and
 so on.

R
em

em
ber that this field

 is a p
ascal string, and

 the equ
ates are for C

 strings, so
you m

ust use cod
e such as "

\
p
" k

E
n
e
t
N
a
m
e to get the d

esired
 effect.

T
his valu

e is stored
 in the f

R
e
s
o
u
r
c
e
I
n
f
o field

 of your registered
 port entry. If

you
 w

ant to overrid
e the text or icons for you

r d
river in the system

 control
p

an
els, you

 can
 p

u
t an

oth
er valu

e in
 th

is field
 (see th

e n
ext section

 on
C

onfiguration Info for d
etauls of how

 to use this field
).

D
r
i
v
e
r
O
S
R
u
n
t
i
m
e
I
n
f
o
.
d
r
i
v
e
r
D
e
s
c
R
e
s
e
r
v
e
d
[
8
]

T
hese are reserved

 field
s and

 should
 be initialized

 to 0.

D
r
i
v
e
r
O
S
S
e
r
v
i
c
e
.
s
e
r
v
i
c
e
[
x
]
.
s
e
r
v
i
c
e
C
a
t
e
g
o
r
y

A
t least one of you

r service categories m
u

st be filled
 in w

ith the category
k
S
e
r
v
i
c
e
C
a
t
e
g
o
r
y
o
p
e
n
t
r
a
n
s
p
o
r
t.

D
r
i
v
e
r
O
S
S
e
r
v
i
c
e
.
s
e
r
v
i
c
e
[
x
]
.
s
e
r
v
i
c
e
T
y
p
e

T
he service type field

 is a bit field
 that tells O

pen T
ransport about your d

evice.

x
x
x
x
x
d
d
d
 
d
d
d
d
d
d
d
d
 
f
f
f
f
f
f
f
f
 
x
x
x
x
x
x
T
D

w
h
e
r
e
 
"
d
"
 
i
s
 
t
h
e
 
d
e
v
i
c
e
 
t
y
p
e
 
f
o
r
 
O
p
e
n
 
T
r
a
n
s
p
o
r
t
,

t
h
e
 
l
o
w
e
r
 
t
w
o
 
b
i
t
s
 
a
r
e
 
w
h
e
t
h
e
r
 
t
h
e
 
d
r
i
v
e
r
 
i
s
 
T
P
I
 
o
r
 
D
L
P
I
,

a
n
d
 
t
h
e
 
"
f
"
 
b
i
t
s
 
a
r
e
 
f
r
a
m
i
n
g
 
f
l
a
g
s
,
 
s
p
e
c
i
f
y
i
n
g
 
t
h
e
 
f
r
a
m
i
n
g

o
p
t
i
o
n
s
 
t
h
a
t
 
t
h
e
 
d
r
i
v
e
r
 
s
u
p
p
o
r
t
s
 
(
w
h
i
c
h
 
i
s
 
l
i
n
k
-
s
p
e
c
i
f
i
c
)
.

A
l
l
 
o
t
h
e
r
 
b
i
t
s
 
s
h
o
u
l
d
 
b
e
 
0

The m
acro O

T
P
C
I
S
e
r
v
i
c
e
T
y
p
e
(
d
e
v
T
y
p
e
,
 
f
r
a
m
i
n
g
B
i
t
s
,
 
i
s
T
P
I
,
 
i
s
D
L
P
I
)

should
 be used

 to create this field
.  T

he list of d
evice types available are found

 in
O

penT
ptL

inks.h.  T
he list of interface bits are either d

efined
 there as w

ell, or in
link-specific head

er files (such as O
penT

ptSerial.h).
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D
r
i
v
e
r
O
S
S
e
r
v
i
c
e
.
s
e
r
v
i
c
e
[
x
]
.
s
e
r
v
i
c
e
V
e
r
s
i
o
n

T
his field

 sp
ecifies the version of the O

p
en T

ransp
ort A

P
I that you

r d
river

su
pports.  It is in the stand

ard
 N

u
m

V
ersion form

at (the form
at of a 4-byte 'vers'

resou
rce) C

u
rren

tly, th
is version

 sh
ou

ld
 be filled

 in
 w

ith
 th

e con
stan

t
k
O
T
D
r
i
v
e
r
A
P
I
V
e
r
s
i
o
n.
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P
ort D

river C
on

figu
ration

 In
fo

O
nce you

r port d
river is registered

 w
ith the system

, you
 m

ay w
ant control p

anels and
other p

rogram
s w

hich d
isp

lay p
ort inform

ation to be able to get p
ort inform

ation for
you ports, such as icons and

 nam
e strings.

W
hen the d

river w
as registered

, an fR
esou

rceInfo field
 w

as su
p

plied
.  O

pen T
ransp

ort
w

ill 
create 

a 
library

 
n

am
e 

from
 

th
is 

field
 

by
 

p
rep

en
d

in
g 

th
e 

con
stan

t
kP

ortC
onfigL

ibP
refix to it (see O

p
enT

p
tC

onfig.h in the O
p

en T
ransp

ort P
rotocol

D
eveloper SD

K
).

N
O

T
E

: 
F

o
r 

d
ev

elo
p

ers 
o

f 
P

C
I 

d
riv

ers, 
th

e 
v

alu
e 

fro
m

 
th

e
D

riverO
SR

u
ntim

eInfo.d
riverN

am
e field

 is m
oved

 into the fR
esou

rceInfo field
(m

inu
s any lead

ing "." in the nam
e).  In the original d

ocu
m

entation, it said
 that

this field
 should

 contain one of the d
evice nam

es found
 in O

penT
ptL

inks.h.  T
his

is not requ
ired

.  T
he field

 can be 0-length (althou
gh if it is 0-length, you

r d
river

w
ill not be com

patible w
ith 1.0.x version of O

pen T
ransport).  If you

 w
ant to be

com
patible w

ith O
pen T

ransport 1.0.x, bu
t d

on't have a configu
ration library for

your d
river, just continue putting the generic d

evice nam
e in this field

.

C
lients w

ho w
ant to get configu

ration inform
ation from

 you
r d

river can u
se the A

P
I

calls in O
penT

ptC
onfig.h:

v
o
i
d
 
O
T
G
e
t
U
s
e
r
P
o
r
t
N
a
m
e
F
r
o
m
P
o
r
t
R
e
f
(
O
T
P
o
r
t
R
e
f
 
r
e
f
,
 
S
t
r
2
5
5
 
f
r
i
e
n
d
l
y
N
a
m
e
)

T
his fu

nction calls the configu
ration library of the p

ort sp
ecified

, and
 retu

rns a
nam

e in the f
r
i
e
n
d
l
y
N
a
m
e field

.  If the f
r
i
e
n
d
l
y
N
a
m
e field

 returns a 0-length
string, then the port d

oes not provid
e the functionality.

B
o
o
l
e
a
n
 
O
T
G
e
t
P
o
r
t
I
c
o
n
F
r
o
m
P
o
r
t
R
e
f
(
O
T
P
o
r
t
R
e
f
,
 
O
T
R
e
s
o
u
r
c
e
L
o
c
a
t
o
r
*
 
i
c
o
n
L
o
c
a
t
i
o
n
)

T
his fu

nction calls the configu
ration library of the p

ort sp
ecified

, and
 retu

rns a
tru

e if th
e p

ort su
p

p
lied

 an
 icon

L
ocation

.  If th
e fu

n
ction

 retu
rn

s tru
e,

iconL
ocation can be u

sed
 to look for the u

su
al icon-typ

e resou
rces in the

specified
 FSSpec w

ith the specified
 resource ID

.

t
y
p
e
d
e
f
 
s
t
r
u
c
t

{
F
S
S
p
e
c

f
F
i
l
e

U
I
n
t
1
6

f
R
e
s
I
D

}
 
O
T
R
e
s
o
u
r
c
e
L
o
c
a
t
o
r
;

In ord
er for your d

river to benefit from
 these A

PI calls, you m
ust export the function the

follow
ing fu

nctions from
 a shared

 library (either A
SL

M
 or C

FM
 - O

p
en T

ransport w
ill

find
 either one):

v
o
i
d
 
O
T
G
e
t
U
s
e
r
P
o
r
t
N
a
m
e
(
O
T
P
o
r
t
R
e
c
o
r
d
*
 
p
o
r
t
,
 
b
o
o
l
e
a
n
_
p
 
i
n
c
l
u
d
e
S
l
o
t
,
 
b
o
o
l
e
a
n
_
p
 
i
n
c
l
u
d
e

P
o
r
t
,
 
S
t
r
2
5
5
 
n
a
m
e
)
;
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T
his fu

nction shou
ld

 retu
rn a p

ascal string that is the nam
e of the p

ort.  If
i
n
c
l
u
d
S
l
o
t is true, you should

 also includ
e inform

ation about the slot location.
If i

n
c
l
u
d
e
P
o
r
t

 is true, you should
 also includ

e inform
ation about w

hich port if
your hard

w
are d

evice supports m
ultiple ports.

B
o
o
l
e
a
n
 
O
T
G
e
t
P
o
r
t
I
c
o
n
(
O
T
P
o
r
t
R
e
c
o
r
d
*
 
p
o
r
t
,
 
O
T
R
e
s
o
u
r
c
e
L
o
c
a
t
o
r
*
 
l
o
c
a
t
i
o
n
)

T
his fu

nction shou
ld

 retu
rn an F

S
S
p
e
c

 and
 a resou

rce nu
m

ber in the stru
ctu

re
pointed

 to by l
o
c
a
t
i
o
n

.  C
lients can use this to open the file w

ith the icons and
read

 them
.  R

eturn false if no icons are available for the specified
 port.

O
f cou

rse, you
 only need

 to export those fu
nctions that you

 care abou
t.  C

u
rrently, the

O
p

en T
ransp

ort control p
anels d

o not need
 icons for the p

ort, bu
t that m

ay change in
the future.
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M
od

u
le an

d
 D

river O
p

eration
O

nce you
r m

od
u

le or d
river is installed

 in a stream
 and

 op
ened

, it is read
y for action.

From
 that p

oint on, the d
river w

ill resp
ond

 to m
essages accord

ing to the interface
specification(s) (T

PI or D
L

PI) that it supports.

D
rivers have one ad

d
itional p

roviso that they m
u

st observe.  If they are ru
nning as a

p
rim

ary interru
p

t, they m
u

st call the O
T

E
nterInterru

p
t fu

nction p
rior to m

aking any
O

p
en T

ransp
ort calls, and

 m
u

st call O
T

L
eaveInterru

p
t p

rior to exiting their cu
rrent

interrupt level, and
 after they have m

ad
e their final call to any O

pen T
ransport routines.

v
o
i
d
 
O
T
E
n
t
e
r
I
n
t
e
r
r
u
p
t
(
v
o
i
d
)
;

v
o
i
d
 
O
T
L
e
a
v
e
I
n
t
e
r
r
u
p
t
(
v
o
i
d
)
;

It is strongly suggested
 that for tim

ing services and
 second

ary interrupt services that the
appropriate O

pen T
ransp

ort fu
nctions be u

sed
, since they w

ill ad
apt to the u

nd
erlying

system
.  In ad

d
ition, the O

p
en T

ransp
ort second

ary interru
p

t services d
o not have the

restrictions present that som
e of the equivalent system

 services have, since any m
em

ory
allocation

s n
eed

ed
 are h

an
d

led
 u

p
 fron

t, keep
in

g th
is fu

n
ction

 from
 failin

g at
inconvenient tim

es.

In
terru

p
t-S

afe fu
n

ction
s

O
p

en T
ransp

ort p
rovid

es m
any ST

R
E

A
M

S services for m
od

u
le and

 d
river w

riters.
H

ow
ever, not all of these services m

ay be used
 at interrupt tim

e.

T
he follow

ing ST
R

E
A

M
S functions m

ay be safely called
 at interrupt tim

e:

allocb
ad

jm
sg

copyb
copym

sg
d

upb

d
upm

sg
esballoc

freeb
freem

sg
linkb

m
sgd

size
m

sgpullup
pullupm

sg
putq

rm
vb

testb
unlinkb

d
atam

sg
O

T
H

E
R

Q
R

D

W
R

bzero
bcopy

bcm
p

unlinkb

qenable

N
ote in particular that the c

a
n
p
u
t function and

 its variants are not allow
ed

 to be called
at interru

pt tim
e.   In ad

d
ition, p

u
t
q

 m
ay only be called

 to place an m
b
l
k

 on the low
er

stream
 queue.  T

he m
ost com

m
on use for this is to put incom

ing packets onto the low
er

stream
 queue, and

 then hand
le the d

ata in the read
 service routine.  U

sing the q
e
n
a
b
l
e

function is a convenient w
ay of sched

uling yourself tim
e outsid

e of your interrupt.  T
he

service p
roced

u
re of the sp

ecified
 qu

eu
e w

ill be called
 back at non-interru

p
t tim

e,
allow

in
g 

you
 

to 
p

rocess 
you

r 
in

com
in

g 
d

ata. 
 

O
f 

cou
rse, 

you
 

can
 

also 
u

se
O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k for this purpose.
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T
he follow

ing O
pen T

ransport functions m
ay be safely called

 at interrupt tim
e:

O
T

C
reateD

eferred
T

ask
O

T
D

estroyD
eferred

T
ask

O
T

Sched
uleD

eferred
T

ask

O
T

G
etC

lockT
im

eInSecs
O

T
G

etT
im

eStam
p

O
T

SubtractT
im

eStam
ps

O
T

T
im

eStam
pInM

illisecond
s

O
T

T
im

eStam
pInM

icrosecond
s

O
T

E
lapsed

M
illisecond

s

O
T

E
lapsed

M
icrosecond

s
cm

n_err
O

T
A

llocM
sg

O
T

A
llocM

em
O

T
FreeM

em
m

i_tim
er_alloc

m
i_tim

er_free
m

i_tim
er

m
i_tim

er_cancel

In ad
d

ition, all of the functions d
escribed

 und
er "A

tom
ic Services" below

 m
ay be called

at interrupt tim
e.

S
econ

d
ary In

terru
p

t S
ervices

T
here are three fu

nctions associated
 w

ith O
p

en T
ransp

ort's second
ary interru

p
t

services.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
his typed

ef d
efines the d

eferred
 task callback function.

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
,
 
l
o
n
g
 
c
o
n
t
e
x
t
I
n
f
o
)

T
his fu

nction creates a "cookie" (the retu
rned

 long valu
e)  that can be u

sed
 at a later

tim
e to sched

u
le the fu

nction "p
r
o
c

".  A
t the tim

e that "p
r
o
c

" is invoked
, it w

ill be
p

assed
 

th
e 

sam
e 

c
o
n
t
e
x
t
I
n
f
o

 
p

aram
eter 

th
at 

w
as 

p
assed

 
to 

th
e

O
T
C
r
e
a
t
e
D
e
f
e
r
r
e
d
T
a
s
k procedure.

v
o
i
d
 
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
)
;

T
h

is fu
n

ction
 is u

sed
 to sch

ed
u

le th
e d

eferred
 p

roced
u

re corresp
on

d
in

g to th
e

d
t
C
o
o
k
i
e

 valu
e.  It m

ay be called
 m

u
ltip

le tim
es p

rior to the d
eferred

 p
roced

u
re

actu
ally being execu

ted
, bu

t the d
eferred

 p
roced

u
re w

ill only be ru
n once.  O

nce the
d

eferred
 proced

ure has run, subsequent calls to O
T
S
c
h
e
d
u
l
e
D
e
f
e
r
r
e
d
T
a
s
k

 w
ill cause

it to be sched
uled

 to run again.

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
)
;

T
his fu

nction is u
sed

 to d
estroy any resou

rces associated
 w

ith the d
eferred

 p
roced

u
re.

It should
 be called

 w
hen you no longer require the d

eferred
 proced

ure.
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T
im

er S
ervices

O
p

en
 T

ran
sp

ort su
p

p
lies robu

st tim
er services th

at are syn
ch

ron
ized

 w
ith

 th
e

ST
R

E
A

M
S environm

ent.  T
im

er services are su
p

p
orted

 by u
sing sp

ecial ST
R

E
A

M
S

m
essages.   T

he fu
nction m

i
_
t
i
m
e
r
_
a
l
l
o
c

 is u
sed

 to create one of these sp
ecial

ST
R

E
A

M
S m

essages:

m
b
l
k
_
t
*
 
m
i
_
t
i
m
e
r
_
a
l
l
o
c
(
q
u
e
u
e
_
t
*
 
t
a
r
g
e
t
Q
u
e
u
e
,
 
s
i
z
e
_
t
 
s
i
z
e
)
;

C
alling this function w

ill create a ST
R

E
A

M
S tim

er m
essage of the requested

 size, that is
targeted

 to the specified
 ST

R
E

A
M

S queue.

v
o
i
d
 
m
i
_
t
i
m
e
r
(
m
b
l
k
_
t
*
 
t
i
m
e
r
M
s
g
,
 
u
n
s
i
g
n
e
d
 
l
o
n
g
 
m
i
l
l
i
S
e
c
o
n
d
s
)
;

T
h

is 
fu

n
ction

 
w

ill 
sch

ed
u

le 
th

e 
t
i
m
e
r
M
s
g

 
(w

h
ich

 
m

u
st 

be 
created

 
u

sin
g

m
i
_
t
i
m
e
r
_
a
l
l
o
c

) to be placed
 on the target ST

R
E

A
M

S qu
eu

e at the specified
 fu

tu
re

tim
e.

v
o
i
d
 
m
i
_
t
i
m
e
r
_
c
a
n
c
e
l
(
m
b
k
_
t
*
 
t
i
m
e
r
M
s
g
)

T
his fu

nction w
ill cancel an ou

tstand
ing tim

er m
essage.  T

he t
i
m
e
r
M
s
g

 w
ill not be

d
estroyed

, but w
ill no longer be d

elivered
 to the target queue.  It m

ay be resched
uled

 by
using m

i
_
t
i
m
e
r at a later tim

e.

v
o
i
d
 
m
i
_
t
i
m
e
r
_
f
r
e
e
(
m
b
l
k
_
t
*
 
t
i
m
e
r
M
s
g
)

T
h

is 
fu

n
ction

 
can

cels 
an

d
 

frees 
th

e 
sp

ecified
 

tim
er 

m
essage 

(rem
em

ber,
m
i
_
t
i
m
e
r
_
c
a
n
c
e
l d

oes not free the m
essage).

B
o
o
l
e
a
n
 
m
i
_
t
i
m
e
r
_
v
a
l
i
d
(
m
b
l
k
_
t
*
 
t
i
m
e
r
M
s
g
)

T
im

er m
essages enter the target qu

eu
e as M

_P
C

SIG
 m

essages.  W
henever a qu

eu
e that

can
 

receive 
a 

tim
er 

m
essage 

receives 
an

 
M

_P
C

SIG
 

m
essage, 

it 
sh

ou
ld

 
call

m
i_tim

er_valid
, passing the M

_P
C

SIG
 m

essage as a p
aram

eter.  If the fu
nction retu

rns
tru

e, then the tim
er m

essage is valid
 and

 shou
ld

 be p
rocessed

.  If the fu
nction retu

rns
false, then the tim

er m
essage w

as either d
eleted

 or canceled
.  In this case, the correct

course of action is to ignore the m
essage (i.e. D

O
N

'T
 free it).  W

A
R

N
IN

G
: T

his function
m

ay not be called
 at interrupt tim

e, and
 it m

ay not be called
 tw

ice on the sam
e tim

er.
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A
tom

ic S
ervices

O
p

en T
ransp

ort su
p

p
lies som

e atom
ic services to help

 red
u

ce the need
 to d

isable and
enable interrupts.

T
he first set of services allow

 atom
ically setting, clearing and

 testing of a single bit in a
byte.  T

he first param
eter is alw

ays a pointer to a single byte, and
 the second

 is alw
ays a

bit nu
m

ber from
 0 to 7.  T

he fu
nctions alw

ays retu
rn the p

reviou
s valu

e of the bit.  B
it

zero (0) alw
ays correspond

s to a m
ask of 0x01, and

 bit seven (7) alw
ays correspond

s to a
m

ask of 0x80.

B
o
o
l
e
a
n
 
O
T
A
t
o
m
i
c
S
e
t
B
i
t
(
U
I
n
t
8
*
 
t
h
e
B
y
t
e
,
 
s
i
z
e
_
t
 
t
h
e
B
i
t
N
o
)

B
o
o
l
e
a
n
 
O
T
A
t
o
m
i
c
C
l
e
a
r
B
i
t
(
U
I
n
t
8
*
 
t
h
e
B
y
t
e
,
 
s
i
z
e
_
t
 
t
h
e
B
i
t
N
o
)

B
o
o
l
e
a
n
 
O
T
A
t
o
m
i
c
T
e
s
t
B
i
t
(
U
I
n
t
8
*
 
t
h
e
B
y
t
e
,
 
s
i
z
e
_
t
 
t
h
e
B
i
t
N
o
)

T
he second

 set of services allow
 atom

ically ad
d

ing (or su
btracting by u

sing a negative
nu

m
ber) from

 a 32, 16, or 8 bit variable.  T
he retu

rn valu
e is the new

 valu
e of the

variable (at least w
hat is w

as w
hen the atom

ic ad
d

 w
as d

one). N
ote that an SInt32 is

alw
ays u

sed
 as the first p

aram
eter.  T

his is to p
rop

erly hand
le d

ifferent 68K
 "C

"
com

piler calling conventions.  O
nly the first 8 or 16 bits w

ill be u
sed

 for the 8 or 16 bit
atom

ic ad
d

 calls.

SInt32 O
T

A
tom

icA
d

d
32(SInt32, SInt32* varT

oB
eA

d
d

ed
T

o)

SInt16 O
T

A
tom

icA
d

d
16(SInt32, SInt16* varT

oB
eA

d
d

ed
T

o)

SInt8 O
T

A
tom

icA
d

d
8(SInt32, SInt8* varT

oB
eA

d
d

ed
T

o)

T
he third

 service is a general com
pare and

 sw
ap.  It insures that the value at w

h
e
r
e still

contains the valu
e o

V
a
l

, and
 if so, the valu

e n
V
a
l

 is su
bstitu

ted
.  If the com

p
are and

sw
ap succeed

s, the function returns true.  O
therw

ise false is returned
.

B
o
o
l
e
a
n
 
O
T
C
o
m
p
a
r
e
A
n
d
S
w
a
p
P
t
r
(
v
o
i
d
*
 
o
V
a
l
,
 
v
o
i
d
*
 
n
V
a
l
,
 
v
o
i
d
*
*
 
w
h
e
r
e
)

B
o
o
l
e
a
n
 
O
T
C
o
m
p
a
r
e
A
n
d
S
w
a
p
3
2
(
U
I
n
t
3
2
 
o
V
a
l
,
 
U
I
n
t
3
2
*
 
n
V
a
l
,
 
U
I
n
t
3
2
*
*
 
w
h
e
r
e
)

B
o
o
l
e
a
n
 
O
T
C
o
m
p
a
r
e
A
n
d
S
w
a
p
1
6
(
U
I
n
t
1
6
 
o
V
a
l
,
 
U
I
n
t
1
6
*
 
n
V
a
l
,
 
U
I
n
t
1
6
*
*
 
w
h
e
r
e
)

B
o
o
l
e
a
n
 
O
T
C
o
m
p
a
r
e
A
n
d
S
w
a
p
8
(
U
I
n
t
8
 
o
V
a
l
,
 
U
I
n
t
8
*
 
n
V
a
l
,
 
U
I
n
t
8
*
*
 
w
h
e
r
e
)
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T
he fourth set of services is an atom

ic L
IFO

 list.  O
T
L
I
F
O
E
n
q
u
e
u
e and O

T
L
I
F
O
D
e
q
u
e
u
e

are self-explanatory.  O
T
L
I
F
O
S
t
e
a
l
L
i
s
t allow

s you to rem
ove all of the elem

ents from
the L

IFO
 list atom

ically, so that the elem
ents in the list can be iterated

 at your leisure by
trad

itional m
eans.  O

T
L
I
F
O
R
e
v
e
r
s
e
L
i
s
t is for those of us w

ho find
 that L

IFO
 lists are

next-to-u
seless in netw

orking.  O
nce the O

T
L
I
F
O
S
t
e
a
l
L
i
s
t

 fu
nction has been

execu
ted

, the resu
lt can be p

assed
 to O

T
L
I
F
O
R
e
v
e
r
s
e
L
i
s
t

 to flip the list into a FIFO
configuration.  B

e aw
are that O

T
L
I
F
O
R
e
v
e
r
s
e
L
i
s
t is N

O
T

 atom
ic.

s
t
r
u
c
t
 
O
T
L
i
n
k

{
v
o
i
d
*
f
N
e
x
t
;

}
;

s
t
r
u
c
t
 
O
T
L
I
F
O

{
v
o
i
d
*
 
f
H
e
a
d
;

}
;

v
o
i
d
 
O
T
L
I
F
O
E
n
q
u
e
u
e
(
O
T
L
I
F
O
*
 
l
i
s
t
,
 
O
T
L
i
n
k
*
 
t
o
A
d
d
)

O
T
L
i
n
k
*
 
O
T
L
I
F
O
D
e
q
u
e
u
e
(
O
T
L
I
F
O
*
 
l
i
s
t
)

O
T
L
i
n
k
*
 
O
T
L
I
F
O
S
t
e
a
l
L
i
s
t
(
O
T
L
I
F
O
*
 
l
i
s
t
)

O
T
L
i
n
k
*
 
O
T
R
e
v
e
r
s
e
L
i
s
t
(
O
T
L
i
n
k
*
 
f
i
r
s
t
I
n
L
i
s
t
)

T
he last set of services is for enqu

eu
eing and

 d
equ

eu
eing from

 a L
IFO

 list.  It is u
sed

internally in the ST
R

E
A

M
S im

plem
entation, so w

e exported
 it so that you can use it if it

proves useful.  If you look at the O
T

L
IFO

 im
plem

entation, it assum
es that the structures

being linked
 have their links p

ointing at the next link, and
 so on.  U

nfortu
nately,

ST
R

E
A

M
S m

essages (m
b
l
k
_
t structures) are not linked

 this w
ay internally (the b

_
c
o
n
t

field
 d

oes not point to the b
_
c
o
n
t

 field
 of the next m

essage block, but instead
 points to

the actu
al m

essage block itself).  T
hese tw

o fu
nctions allow

 creating a L
IFO

 list w
here

the head
 pointer of the list points to the actual object, but the "next" pointer in the object

is at som
e arbitrary offset in the object .

v
o
i
d
*
 
O
T
E
n
q
u
e
u
e
(
v
o
i
d
*
*
 
l
i
s
t
,
 
v
o
i
d
*
 
n
e
w
L
i
s
t
H
e
a
d
,
 
s
i
z
e
_
t
 
o
f
f
s
e
t
O
f
N
e
x
t
P
t
r
)
;

v
o
i
d
*
 
O
T
D
e
q
u
e
u
e
(
v
o
i
d
*
*
 
t
h
e
L
i
s
t
,
 
s
i
z
e
_
t
 
o
f
f
s
e
t
O
f
N
e
x
t
P
t
r
)
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P
ow

er services
For those d

evices w
hich can change their p

ow
er u

sage, the follow
ing assu

m
p

tions are
m

ad
e:1)

T
he call to V

a
l
i
d
a
t
e
H
a
r
d
w
a
r
e

 w
ill set the d

evice to either low
 pow

er or
p

ow
er off, as ap

p
rop

riate for the d
evice.  T

his is only ap
p

licable to d
rivers

using the N
ative d

river architecture.

2)
T

he call to I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e

 w
ill set the d

evice to the p
ow

er level
appropriate to norm

al operations.

3)
T

he call to T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e
 

w
ill set the d

evice to either low
pow

er or pow
er off, as appropriate for the d

evice.

In
 ad

d
ition

, d
evices w

h
ich

 can
 ch

an
ge th

eir p
ow

er u
sage sh

ou
ld

 su
p

p
ort th

e
I
_
O
T
S
e
t
P
o
w
e
r
L
e
v
e
l IO

C
TL m

essage.

T
he follow

ing d
escribes the fou

r-byte selectors that can be p
assed

 in the IO
C

T
L

m
essage, and

 w
hat the return value should

 be in the IO
C

T
L

 ack m
essage:

'psup'
R

eturn a value of 1 if the card
 supports pow

er control, 0 if it d
oes not.

'ptog'
R

etu
rn a valu

e of 1 if the card
 su

p
p

orts sw
itch betw

een high and
 low

pow
er after initialization, 0 if it d

oes not.

'psta'
R

eturn a value of 1 if the card
 is in high pow

er m
od

e

'pm
x5'

R
etu

rns the card
's m

axim
u

m
 pow

er consu
m

ption in m
icrow

atts from
 the

5 V
olt supply w

hile in high-pow
er m

od
e

'pm
n5'

R
eturns the card

s m
axim

um
 pow

er consum
ption in m

icrow
atts from

 the 5
V

olt supply w
hile in low

 pow
er m

od
e.

'pm
x3'

R
etu

rns the card
's m

axim
u

m
 pow

er consu
m

ption in m
icrow

atts from
 the

3.3 V
olt supply w

hile in high-pow
er m

od
e

'p
m

n3'
R

etu
rns the card

s m
axim

u
m

 p
ow

er consu
m

p
tion in m

icrow
atts from

 the
3.3 V

olt supply w
hile in low

 pow
er m

od
e.

'splo'
Set the card

 into low
 p

ow
er m

od
e.  R

etu
rn a valu

e of 0 if com
p

leted
successfully, an O

SStatus cod
e if not.

'sphi'
Set the card

 into high p
ow

er m
od

e.  R
etu

rn a valu
e of 0 if com

p
leted

successfully, an O
SStatus cod

e if not.
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O
p

en
 an

d
 C

lose su
p

p
ort C

od
e

O
p

en T
ransp

ort p
rovid

es fu
nctions for p

erform
ing several of the com

m
on actions

required
 by essentially all m

od
ule open and

 close proced
ures.

T
hese rou

tines rely on a global variable d
eclared

 by the m
od

u
le w

hich serves as the
head

 of the list of all m
od

ule instances.  T
he typical C

 d
eclaration is:

s
t
a
t
i
c
 
c
h
a
r
*

g
M
o
d
u
l
e
L
i
s
t
H
e
a
d
;

T
he ad

d
ress of this variable is an argum

ent passed
 to the various routines.  T

he routines
assu

m
e this variable is N

U
L

L
 before the first call to m

i
_
o
p
e
n
_
c
o
m
m

, that this list is
m

anip
u

lated
 only by the m

od
u

le d
eclaring the list head

, and
 only by the fu

nctions
d

escribed
 in this section.

m
i_close_com

m

T
his function m

ust be used
 in a m

od
ule's close proced

ure if m
i
_
o
p
e
n
_
c
o
m
m w

as used in
the op

en p
roced

u
re.  It frees the stru

ctu
res allocated

 by m
i
_
o
p
e
n
_
c
o
m
m

 and
 rem

oves
the current instance from

 the linked
 list of the m

od
ule's instances.

i
n
t
 
m
i
_
c
l
o
s
e
_
c
o
m
m
(
c
h
a
r
*
*
 
l
i
s
t
_
h
e
a
d
,
 
q
u
e
u
e
_
t
*
 
q
)
;

list_head
A

d
d

ress of the global variable that is the m
od

u
le instance list head

passed
 to m

i
_
o
p
e
n
_
c
o
m
m.

q
T

h
e qu

eu
e argu

m
en

t p
assed

 to th
e close p

roced
u

re, i.e., th
is

m
od

ule instances' read
-sid

e queue.

T
his function alw

ays returns 0.

N
otes:1)

E
ach m

i
_
o
p
e
n
_
c
o
m
m

 need
s a m

atching m
i
_
c
l
o
s
e
_
c
o
m
m

 (or
m
i
_
c
l
o
s
e
_
d
e
t
a
c
h
e
d

).  U
sin

g on
e w

ith
ou

t th
e oth

er h
as

unpred
ictable results.

2)
If this w

as the last instance of this m
od

u
le, list_head

 w
ill be N

U
L

L
after m

i
_
c
l
o
s
e
_
c
o
m
m returns.
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m
i_close_d

etach
ed

 an
d

 m
i_d

etach

T
hese fu

nctions p
erm

it a m
od

u
le to p

reserve its instance d
ata stru

ctu
re after the

associated
 qu

eu
e has been closed

 (d
eallocated

).  T
yp

ically, the m
od

u
le is a p

rotocol
m

od
u

le w
hich m

u
st com

p
lete an ord

erly term
ination of a rem

ote connection, even
though the stream

 it's in is about to be closed
.

v
o
i
d
 
m
i
_
d
e
t
a
c
h
(
q
u
e
u
e
_
t
*
 
q
,
 
c
h
a
r
*
 
p
t
r
)

v
o
i
d
 
m
i
_
c
l
o
s
e
_
d
e
t
a
c
h
e
d
(
c
h
a
r
*
*
 
l
i
s
t
_
h
e
a
d
,
 
c
h
a
r
*
 
p
t
r
)

list_head
A

d
d

ress of the global variable that is the m
od

u
le instance list head

passed
 to m

i
_
o
p
e
n
_
c
o
m
m.

ptr
P

ointer to the instance d
ata (q_ptr field

) that need
s to be kept after

the queue is closed
.

q
T

h
e qu

eu
e argu

m
en

t p
assed

 to th
e close p

roced
u

re, i.e., th
is

m
od

ule instance's read
-sid

e queue.

N
otes:1)

m
i
_
d
e
t
a
c
h

 is called
 from

 a m
od

u
le to d

isassociate the instance
d

ata from
 the queue and

 to rem
ove the m

od
ule from

 the global list
of op

en m
od

u
les.  T

his is norm
ally d

one from
 the m

od
u

le close
proced

ure.

2)
m
i
_
c
l
o
s
e
_
d
e
t
a
c
h
e
d

 is called
 to release the instance d

ata and
p

erform
 other internal cleanu

p
.  N

ote that m
i
_
c
l
o
s
e
_
d
e
t
a
c
h
e
d

m
u

st be called
;  it is not su

fficient sim
p

ly to call f
r
e
e
b

 to release
the instance d

ata.

3)
Y

our T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e entry point w

ill not be called until
all d

etached
 m

od
ules have had

 m
i
_
c
l
o
s
e
_
d
e
t
a
c
h
e
d called

.
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m
i_op

en
_com

m

T
his fu

nction p
erform

s a nu
m

ber of com
m

on initialization actions w
hich are p

art of
m

ost m
od

ule open proced
ures.

i
n
t
 
m
i
_
o
p
e
n
_
c
o
m
m
(
c
h
a
r
*
*
 
l
i
s
t
_
h
e
a
d
,
 
s
i
z
e
_
t
 
s
i
z
e
,
 
q
u
e
u
e
_
t
*
 
q
,
 
d
e
v
_
t
*
 
d
e
v
p
,
 
i
n
t
 
f
l
a
g
,

 
 
 
i
n
t
 
s
f
l
a
g
,
 
c
r
e
d
_
t
*
 
c
r
e
d
p
)
;

list_head
A

d
d

ress of the global variable that is the m
od

ule instance list head
.

T
his variable m

u
st be initialized

 to N
U

L
L

 at com
p

ile or load
 tim

e,
and

 then never changed
 d

irectly, only by passing it as an argum
ent

to m
i_open_com

m
 functions.

size
T

he num
ber of bytes to allocate for the queue's instance d

ata

q
T

h
e qu

eu
e argu

m
en

t p
assed

 to th
e op

en
 p

roced
u

re, i.e., th
is

m
od

ule instance's read
-sid

e queue.

d
evp

P
ointer to the d

evice nu
m

ber.  For clone opens, the d
evice nu

m
ber

is returned
; for non-clone opens, the d

evice is passed
 in.  T

his value
w

as passed
 to you in your open proced

ure.

flag
Flag from

 the op
en system

 call.  T
his flag is p

assed
 to you

 in you
r

open proced
ure.

sflag
0 for a norm

al d
evice op

en; C
L

O
N

E
O

P
E

N
 for a clone op

en of a
d

evice, M
O

D
O

P
E

N
 for a m

od
u

le op
en.  T

his flag is p
assed

 to you
in your open proced

ure.

cred
p

Pointer to the cred
entials structure for the process issuing the open.

T
his param

eter is passed
 to you in your open proced

ure.  T
he cred

p
p

ointer is not cu
rrently u

sed
 in O

p
en T

ransp
ort, bu

t it m
ay be at

som
e tim

e.  T
his param

eter d
escribes the privileges of the client that

is opening the stream
.  If you just pass the value to m

i
_
o
p
e
n
_
c
o
m
m,

the right things w
ill happen even if O

pen T
ransport starts using the

param
eter in the future.

T
his function returns 0 on success.  It returns E

N
X

IO
 on failure.
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N
otes:1)

T
he last five argu

m
ents are the sam

e as the argu
m

ents to the open
proced

ure itself.

2)
m
i
_
o
p
e
n
_
c
o
m
m

 assu
m

es that list_head
 is N

U
L

L
 if this is the first

open instance of this m
od

ule.

3)
m
i
_
o
p
e
n
_
c
o
m
m

 assigns a m
inor d

evice num
ber to the new

 stream
.

if sflag is 0, the m
inor nu

m
ber sp

ecified
 by the *d

evp
 argu

m
ent is

u
sed

.  O
therw

ise, for M
O

D
O

P
E

N
 and

 C
L

O
N

E
O

P
E

N
, a u

niqu
e

m
inor nu

m
ber >

=
 10 is assigned

 (D
evice nu

m
bers 0 throu

gh 9 are
reserved

 for the m
od

ule w
riter as special access cod

es).

If a given m
inor nu

m
ber is requ

ested
, and

 another stream
 alread

y
has it open, then an E

N
X

IO
 error w

ill be returned
.

4)
T

he instance d
ata is allocated

 to be size bytes (p
lu

s an am
ou

nt for
internal stru

ctu
res.  E

ach qu
eu

e's q_p
tr field

 is set to p
oint to this

sam
e stru

ctu
re;  the internal field

s are "hid
d

en" from
 the m

od
u

le,
being located

 at negative offsets from
 q
-
>
q
_
p
t
r.

5)
If a m

od
u

le requ
ires sep

arate instance d
ata for the read

 an w
rite

qu
eu

es, it m
u

st d
o this ind

irectly by allocating its ow
n instance

d
ata, and

 storing a pointer to each in the shared
 instance d

ata.

6)
A

 m
od

u
le cannot sim

p
ly call freeb or O

T
F
r
e
e
M
e
m

 on the instance
d

ata 
created

 
b

y
 
m
i
_
o
p
e
n
_
c
o
m
m

;  m
i
_
c
l
o
s
e
_
c
o
m
m

 or
m
i
_
c
l
o
s
e
_
d
e
t
a
c
h
e
d

 m
u

st be u
sed

 to free the instance d
ata and

rem
ove the queue from

 the list of m
od

ule instances.

7)
T

h
e d

evice n
u

m
ber of th

e stream
 is stored

 in
to *

d
e
v
p

.  For
M

O
D

O
P

E
N

, th
e origin

al valu
e of *

d
e
v
p

 is ignored
 and

 left
unchanged

.

m
i_n

ext_p
tr

T
his function is used

 to traverse the linked
 list of open m

od
ule instances.

c
h
a
r
*
 
m
i
_
n
e
x
t
_
p
t
r
(
c
h
a
r
*
 
p
t
r
)

ptr
P

ointer to the instance d
ata (q

_
p
t
r

) field
 for w

hich the "next"
instance is d

esired
.

T
his fu

nction retu
rns a p

ointer to the instance d
ata of the next m

od
u

le instance in the
linked

 list.  It returns N
U

L
L

 if ptr is from
 the last instance in the list.

If the instance d
ata is of type xx_t, the global list head

 variable is xx_list_head
, and

 xxp
is of type xx_t*, then list traversal using this function takes the form

:

f
o
r
 
(
x
x
p
 
=
 
(
x
x
_
t
*
)
x
x
_
l
i
s
t
_
h
e
a
d
;
 
x
x
p
 
!
=
 
N
U
L
L
;
 
x
x
p
 
=
 
(
x
x
_
t
*
)
m
i
_
n
e
x
t
_
p
t
r
(
(
c
h
a
r
*
)
x
x
p
)
)
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m
i_op

en
_d

etach
ed

T
his fu

nction creates an instance d
ata stru

ctu
re and

 chains it into the list of m
od

u
le

instances, w
ithou

t requ
iring an existing stream

 or m
od

u
le instance (qu

eu
e) w

ith w
hich

to associate the instance d
ata.

It is norm
ally called

 by m
od

u
les w

hich need
 to access a m

od
u

le's instance d
ata before

an actual stream
 has been created

.  L
ater, w

hen the m
od

ule's open routine is called
, this

floating instance can be u
sed

 as the new
 qu

eu
e's instance d

ata (m
i
_
o
p
e
n
_
c
o
m
m w

ould
not be called

 in this case; the m
od

u
le's op

en rou
tine w

ou
ld

 need
 to locate the floating

instance using its ow
n m

echanism
s).

c
h
a
r
*
 
m
i
_
o
p
e
n
_
d
e
t
a
c
h
e
d
(
c
h
a
r
*
*
 
l
i
s
t
_
h
e
a
d
,
 
s
i
z
e
_
t
 
s
i
z
e
,
 
d
e
v
_
t
*
 
d
e
v
p
)

T
his fu

nction retu
rns a p

ointer to the new
ly created

 m
od

u
le instance d

ata, or N
U

L
L

 if
m

em
ory is not available.
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m
i_b

u
fcall

T
his function provid

es a reliable w
rapper for the stand

ard
 S
T
R
E
A
M
S b

u
f
c
a
l
l function.

v
o
i
d
 
m
i
_
b
u
f
c
a
l
l
(
q
u
e
u
e
_
t
*
 
q
,
 
s
i
z
e
_
t
 
s
i
z
e
,
 
i
n
t
 
p
r
i
)

q
T

he queue to enable w
hen m

em
ory is available

size
N

um
ber of bytes need

ed
 (as passed

 to the failed
 allocb call)

pri
(unused

)

N
otes:1)

T
h

is fu
n

ction
 m

ay on
ly be u

sed
 w

h
en

 m
i
_
o
p
e
n
_
c
o
m
m

 and
m
i
_
c
l
o
s
e
_
c
o
m
m

 are being u
sed

 in the m
od

u
le op

en and
 close

proced
ures.

2)
m
i
_
b
u
f
c
a
l
l

 fixes tw
o p

roblem
s that exist w

ith the stand
ard

b
u
f
c
a
l
l function:

1) 
b
u
f
c
a
l
l

 has no p
rovision to ensu

re that the stream
 w

hich
m

akes the call has not closed
.  If the bu

fcall callback fu
nction is

q
e
n
a
b
l
e

, w
hich is often the case, the resu

lting callback w
ill

attem
p

t to reference a nonexistent qu
eu

e.  m
i
_
b
u
f
c
a
l
l

 ensu
res

that the qu
eu

e is still valid
 before p

erform
ing the callback to

q
e
n
a
b
l
e
.

2) T
he b

u
f
c
a
l
l

 call itself m
ay fail becau

se of lack of resou
rces.

W
hen m

i
_
b
u
f
c
a
l
l

 d
etects su

ch a failu
re, it sets a tim

er and
 tries

again w
hen the tim

er fires.  T
his p

rocess is rep
eated

 u
ntil the

b
u
f
c
a
l
l succeeds.

3)
m
i
_
b
u
f
c
a
l
l

 u
ses th

e m
od

u
le in

stan
ce list m

ain
tain

ed
 by

m
i
_
o
p
e
n
_
c
o
m
m and

 m
i
_
c
l
o
s
e
_
c
o
m
m to d

eterm
ine if the stream

 is
still op

en before attem
p

ting the callback.  T
he stand

ard
 b
u
f
c
a
l
l

fu
nction is u

sed
 to sched

u
le the callback; the u

ltim
ate callback

fu
nction is alw

ays q
e
n
a
b
l
e

 on the queue passed
 to m

i
_
b
u
f
c
a
l
l.

T
he m

od
ule w

riter is responsible for setting appropriate flags in the
qu

eu
e's instance d

ata, so that the service rou
tine w

ill be able to
d

eterm
ine that it has been called

 as p
art of a bu

fcall callback, if
necessary.
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IO
C

T
L

 S
u

p
p

ort fu
n

ction
s

T
he m

i_copy facility is a collection of functions w
hich sim

plifies ioctl processing.  T
hese

fu
nctions arose becau

se of the need
 to p

rocess both I_ST
R

 and
 T

R
A

N
SP

A
R

E
N

T
 ioctl

form
s of the sam

e com
m

and
.  T

hese fu
nction p

erm
it both typ

e of ioctl to be p
rocessed

w
ith the sam

e logic.  In this section, w
e focus on how

 the m
i_copy facility is used

.

T
o u

se the m
i_cop

y facility, a m
od

u
le's w

rite-sid
e p

u
t p

roced
u

re calls m
i_cop

yin in
resp

onse to an M
_IO

C
T

L
 m

essage.  m
i_cop

yin w
ill then p

erform
 the necessary

p
rocessing d

ep
end

ing u
p

on the typ
e of the ioctl.  A

s a resu
lt of this p

rocessing,
regard

less of the original ioctl typ
e, an M

_IO
C

D
A

T
A

 m
essage w

ill be p
assed

 to the
m

od
ule's w

rite-sid
e put proced

ure.

W
hen an M

_IO
C

D
A

T
A

 m
essage arrives in the w

rite-sid
e p

u
t p

roced
u

re, the m
od

u
le

m
u

st call m
i_copy_state to d

eterm
ine w

hich m
essage is arriving.  m

i_copy_state returns
a valu

e w
hich m

ay be u
sed

 in a sw
itch statem

ent w
hose case labels are d

efined
 by the

m
acro M

I_C
O

P
Y

_C
A

SE
.  T

he sam
ple below

 show
s a sim

plified
 exam

ple from
 a typical

m
od

ule put proced
ure:

m
b
l
k
_
t
*
 
m
p
1
;

s
w
i
t
c
h
 
(
m
p
-
>
b
_
d
a
t
a
p
-
>
d
b
_
t
y
p
e
)
 
{

c
a
s
e
 
M
_
D
A
T
A
:

.
.
.

c
a
s
e
 
M
_
I
O
C
T
L
:

/
*
 
S
e
t
 
c
o
p
y
i
n
_
s
i
z
e
 
=
 
1
s
t
 
b
u
f
f
e
r
 
s
i
z
e
 
p
e
r
 
i
o
c
_
c
m
d
 
*
/

m
i
_
c
o
p
y
i
n
(
q
,
 
m
p
,
 
N
U
L
L
,
 
c
o
p
y
i
n
_
s
i
z
e
)
;

r
e
t
u
r
n
 
0
;

c
a
s
e
 
M
_
I
O
C
D
A
T
A
:

s
w
i
t
c
h
 
(
m
i
_
c
o
p
y
_
s
t
a
t
e
(
q
,
 
m
p
,
 
&
m
p
1
)
 
)
 
{

c
a
s
e
 
-
1
:r
e
t
u
r
n
 
0
;

c
a
s
e
 
M
I
_
C
O
P
Y
_
C
A
S
E
(
M
I
_
C
O
P
Y
_
I
N
,
 
1
)
:

/
/
 
p
r
o
c
e
s
s
 
c
o
p
i
e
d
-
i
n
 
d
a
t
a
 
i
n
 
m
p
1

m
p
2
 
=
 
m
i
_
c
o
p
y
o
u
t
_
a
l
l
o
c
(
q
,
 
m
p
,
 
u
a
d
d
r
,
 
u
b
u
f
l
e
n
)
;

/
/
 
f
i
l
l
 
i
n
 
m
p
2
 
w
i
t
h
 
d
a
t
a
 
t
o
 
c
o
p
y
 
o
u
t
 
t
o
 
u
a
d
d
r

m
i
_
c
o
p
y
o
u
t
(
q
,
 
m
p
)
;

/
/
 
m
p
 
i
s
 
c
o
r
r
e
c
t
 
h
e
r
e

r
e
t
u
r
n
 
0
;

c
a
s
e
 
M
I
_
C
O
P
Y
_
C
A
S
E
(
M
I
_
C
O
P
Y
_
O
U
T
,
 
1
)
:

m
i
_
c
o
p
y
o
u
t
(
q
,
 
m
p
)
;

/
/
 
C
o
p
y
 
o
u
t
 
t
h
e
 
n
e
t
b
u
f

r
e
t
u
r
n
 
0
;

c
a
s
e
 
M
I
_
C
O
P
Y
_
C
A
S
E
(
M
I
_
C
O
P
Y
_
O
U
T
,
 
2
)
:

m
i
_
c
o
p
y
_
d
o
n
e
(
q
,
 
m
p
,
 
0
)
;

/
/
 
A
l
l
 
d
o
n
e

r
e
t
u
r
n
 
0
;

}
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E
ach M

_IO
C

D
A

T
A

 m
essage has assciated

 w
ith it a "d

irection" and
 a state.  T

he state is a
sim

p
le cou

nt of the nu
m

ber of M
_IO

C
D

A
T

A
 m

essages alread
y p

rocessed
 in the

d
irection ind

icated
 ("in" or "ou

t").  For exam
p

le, M
I_C

O
P

Y
_C

A
SE

(M
I_C

O
P

Y
_IN

, 1)
corrsepond

s to the first m
essage being copied

 in.  If this is an I_ST
R

 ioctl, this is the d
ata

bu
ffer from

 the original M
_IO

C
T

L
;  If a T

R
A

N
SP

A
R

E
N

T
 ioctl, this is the d

ata from
 an

M
_C

O
PY

IN
 request.  T

he m
od

ule need
n't care (and

  can't really tell at this point) w
hich

typ
e of ioctl w

as issu
ed

.  A
gain referring to the p

reviou
s exam

p
le, it know

s that after
calling m

i_copy_state, the m
essage pointed

 at by m
p is the M

_IO
C

T
L

 being processed
,

and
 m

p1 is the d
ata buffer.

In a m
ore com

p
lex case, there m

ay be m
u

ltip
le bu

ffers to cop
y in.  T

his is d
one by

calling m
i_cop

yin and
 ad

d
ing ad

d
itional M

I_C
O

P
Y

_IN
 cases to the m

i_cop
y_state

sw
itch.

For each buffer to be copied
 out, m

i_copyout_alloc is called
 to allocate the buffer before

calling m
i_copyout to copy contents of the buffer.  If m

ore than one copy out operation
is need

ed
, m

i_copy_state and
 M

I_C
O

P
Y

_C
A

SE
 are used

 to control w
hat is copied

.  T
he

exam
ple show

s tw
o buffers being copied

 out: a netbuf structure and
 the buffer it points

to.

A
d

d
itional d

etails are provid
ed

 in the prototype d
escriptions w

hich follow
.

m
i_cop

yin

T
his function is called

 to copy d
ata from

 a user buffer into the kernel.

v
o
i
d
 
m
i
_
c
o
p
y
i
n
(
q
u
e
u
e
_
t
*
 
q
,
 
m
b
l
k
_
t
*
 
m
p
,
 
c
h
a
r
*
 
u
a
d
d
r
,
 
s
i
z
e
_
t
 
l
e
n
)
;

q
T

he qu
eu

e argu
m

ent to the cu
rrent w

rite-sid
e p

u
t p

roced
u

re from
w

hich m
i_copyin is being called

.

m
p

T
he M

_IO
C

T
L

 or M
_IO

C
D

A
T

A
 m

essage being p
rocessed

.  T
his

m
essage m

u
st not be m

od
ified

 by the m
od

u
le excep

t by calling
m

i_copy routines.

uad
d

r
T

he user-space buffer ad
d

ress from
 w

hich d
ata w

ill be copied
.  T

his
argu

m
ent m

u
st be N

U
L

L
 w

hen m
i_copyin is called

 for the original
M

_IO
C

T
L

 m
essage; m

i_copyin d
eterm

ines the bu
ffer ad

d
ress from

the M
_IO

C
T

L
 m

essage.  For su
bsequ

ent calls for M
_IO

C
D

A
T

A
m

essages, this ad
d

ress m
u

st be extracted
 from

 d
ata stru

ctu
res

being p
assed

 in by the ioctl itself, e.g., bu
ffer ad

d
resses from

 a
netbuf structure.

len
T

he num
ber of bytes to copy-in

T
his fu

nction m
ay be called

 m
u

ltip
le tim

es to cop
y-in m

u
ltip

le u
ser bu

ffers.  m
p

 is
alw

ays the m
essage passed

 to the put proced
ure.
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m
i_cop

you
t

T
his fu

nction is called
 to cop

y d
ata to a u

ser bu
ffer.  D

ata to be cop
ied

 ou
t m

u
st be

stored
 in m

essage blocks allocated
 by m

i_copyout_alloc.

v
o
i
d
 
m
i
_
c
o
p
y
o
u
t
(
q
u
e
u
e
_
t
*
 
q
,
 
m
b
l
k
_
t
*
 
m
p
)
;

q
T

he qu
eu

e argu
m

ent to the cu
rrent w

rite-sid
e p

u
t p

roced
u

re from
w

hich m
i_copyout is being called

.

m
p

T
he M

_IO
C

T
L

 or M
_IO

C
D

A
T

A
 m

essage being p
rocessed

.  T
his

m
essage m

u
st not be m

od
ified

 by the m
od

u
le excep

t by calling
m

i_copy routines.

m
i_copyou

t_alloc m
u

st be u
sed

 to allocate the m
essage block into w

hich the d
ata to be

cop
ied

-ou
t w

ill be p
laced

.  N
ote, how

ever, that the m
essage p

ointer retu
rned

 from
m

i_copyout_alloc is not passed
 as an argum

ent.

m
i_cop

you
t_alloc

T
his function allocates and

 returns a pointer to a buffer to be copied
 out by m

i_copyout.

m
b
l
k
_
t
*
 
m
i
_
c
o
p
y
o
u
t
_
a
l
l
o
c
(
q
u
e
u
e
_
t
*
 
q
,
 
m
b
l
k
_
t
*
 
m
p
,
 
c
h
a
r
*
 
u
a
d
d
r
,
 
s
i
z
e
_
t
 
l
e
n
)
;

q
T

he qu
eu

e argu
m

ent to the cu
rrent w

rite-sid
e p

u
t p

roced
u

re from
w

hich m
i_copyout_alloc is being called

.

m
p

T
he M

_IO
C

T
L

 or M
_IO

C
D

A
T

A
 m

essage being p
rocessed

.  T
his

m
essage m

u
st not be m

od
ified

 by the m
od

u
le excep

t by calling
m

i_copy rou;tines.

uad
d

r
T

he user-space buffer ad
d

ress to w
hich d

ata w
ill be copied

.

len
T

he num
ber of bytes to copy-out.

T
he retu

rn valu
e is a p

ointer to a m
essage block of size len, into w

hich the caller can
p

lace w
hatever d

ata is to e cop
ied

 ou
t.  N

U
L

L
 is retu

rned
 if m

em
ory cannot be

allocated
.

N
otes:1)

If m
ultiple copy-out operations and

 buffers are required
, they m

ust
be allocated

 in ord
er from

 last ou
t to first ou

t.  T
hat is, the last

buffer allocated
 w

ill be the first copied
 out.

2)
Y

ou
 m

ay allocate all cop
y ou

t bu
ffers at one tim

e, or you
 m

ay
alternate m

i_copyout and
 m

i_copyout_alloc calls

3)
N

ote th
at m

p
 is the m

essage p
ointer p

assed
 to a su

bsequ
ent

m
i_cop

you
t fu

nction call, bu
t the caller p

u
ts the d

ata to be cop
ied

ou
t into m

p
1.  Internally, m

p points to the first m
essage block in a

chain of m
i_copyout_alloc'd

 m
essage blocks.
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4)
D

o not free or otherw
ise m

anipulate the m
blk field

s of the m
essage

returned
 by m

i_copyout_alloc.

M
I_C

O
P

Y
_C

A
S

E

T
his m

acro retu
rns a constant w

hich can be u
sed

 as a case label for a sw
itch statem

ent
that sw

itches on the return value of m
i_copy_state.

#
d
e
f
i
n
e
 
M
I
_
C
O
P
Y
_
C
A
S
E
(
d
i
r
,
 
c
o
u
n
t
)

d
ir

D
irection of current operation.  Sepcified

 as one of the tw
o sym

bolic
constants M

I_C
O

PY
_IN

 or M
I_C

O
PY

_O
U

T
.

count
T

h
e 

n
u

m
ber 

of 
cop

y 
op

eration
 

s 
alread

y 
com

p
leted

, 
or

equ
ivalently, the nu

m
ber of the cu

rrent M
_IO

C
D

A
T

A
 m

essage
being processed

.

m
i_cop

y_d
on

e

T
his fu

nction is called
 to com

plete an ioctl w
hich copies nothing ou

t, or as the last case
after m

ultiple copy outs.

v
o
i
d
 
m
i
_
c
o
p
y
_
d
o
n
e
(
q
u
e
u
e
_
t
*
 
q
,
 
m
b
l
k
_
t
*
 
m
p
,
 
i
n
t
 
e
r
r
)
;

q
T

he qu
eu

e argu
m

ent to the cu
rrent w

rite-sid
e p

u
t p

roced
u

re from
w

hich m
i_copy_d

one is being called

m
p

T
he M

_IO
C

T
L

 or M
_IO

C
D

A
T

A
 m

essage being p
rocessed

.  T
his

m
essage m

u
st not be m

od
ified

 by the m
od

u
le excep

t by calling
m

i_copy routines.

err
T

he ioctl retu
rn valu

e to set into the ioc_error field
 of the iocblk

structure

N
otes:1) 

If necessary, call m
i
_
c
o
p
y
_
d
o
n
e

 to com
plete the ioctl.  T

his step is
only requ

ired
 after the last cop

y-ou
t of a transp

arent ioctl or for
either type of ioctl w

hen nothing is being copied
 out to the caller

2)
If the ioctl neither copies in nor out any d

ata, only m
i
_
c
o
p
y
_
d
o
n
e

and
 optionally m

i
_
c
o
p
y
_
s
e
t
_
r
v
a
l are required.

3)
Y

ou
r cod

e m
u

st p
rovid

e for calling m
i
_
c
o
p
y
_
d
o
n
e

 for any
M

_IO
C

D
A

T
A

 m
essage that it d

oesn't expect.
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m
i_cop

y_set_rval

If the ioctl has a non-zero retu
rn valu

e, that retu
rn valu

e m
u

st be set by this fu
nction

before the final call to m
i_cop

you
t or m

i_cop
y_d

one.  T
his fu

nction m
u

st be called
before the last m

i_cop
you

t or m
i_cop

y_d
one call.  If the ioctl neither cop

ies in nor ou
t

any d
ata, only m

i_copy_d
one and

 optionally m
i_copy_set_rval are required

.

v
o
i
d
 
m
i
_
c
o
p
y
_
s
e
t
_
r
v
a
l
(
m
b
l
k
_
t
*
 
m
p
,
 
i
n
t
 
r
v
a
l
)
;

m
i_cop

y_state

T
his function returns the current internal state and

 optionally the next m
essage block to

process. T
he values m

atch those returned
 by the M

I_C
O

PY
_C

A
SE

 m
acro

i
n
t
 
m
i
_
c
o
p
y
_
s
t
a
t
e
(
q
u
e
u
e
_
t
*
 
q
,
 
m
b
l
k
_
t
*
 
m
p
,
 
m
b
l
k
_
t
*
 
m
p
p
)
;

q
T

he qu
eu

e argu
m

ent to the cu
rrent w

rite-sid
e p

u
t p

roced
u

re from
w

hich m
i_copyxxx is being called

m
p

T
he M

_IO
C

T
L

 m
essage being processed

m
pp

P
ointer to m

blk_t pointer, into w
hich the pointer to the ju

st-copied
d

ata is placed
.
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T
P

I S
u

p
p

ort fu
n

ction
s

T
he fu

nctions in this section isolate the constru
ction of T

P
I m

essages.  T
he fu

nctions
hand

le the d
etails of allocating and

 form
atting m

essages.

A
rgu

m
ents to all the fu

nctions follow
 the sam

e p
attern.  "A

C
K

" fu
nctions accep

t a
p

ointer to the T
P

I m
essage being A

C
K

's.  M
essage w

hich p
erm

it d
ata to be ap

p
end

ed
throu

gh the b_cont field
 are p

assed
 a trailer_m

p
 argu

m
ent w

hich is the m
essage

block(s) to ap
p

end
.  O

ther argu
m

ents corresp
ond

 to field
 in the T

P
I m

essage being
created

.  T
he follow

ing table sum
m

arizes:

m
p

Fu
n

ction
s w

h
ich

 retu
rn

 an
 ackn

ow
led

gem
en

t, som
e form

 of
T

_xxx_A
C

K
 m

essage, are p
assed

 the m
essage to be A

C
K

'd
 in this

argum
ent.

IM
P

O
R

T
A

N
T

: T
he m

essage p
ointed

 at by this argu
m

ent is either
reused

 or freed
 by the function.  T

herefore it m
ust not be referenced

by the calling cod
e after the function returns.

trailer_m
p

If the T
P

I m
essage su

p
p

orts op
tional d

ata in attached
 M

_D
A

T
A

m
essage blocks, the op

tional d
ata is p

assed
 to the fu

nction in this
argum

ent.

O
ther

A
ll other argum

ents are values to be copied
 into the correspond

ing
field

 of the T
PI m

essage.

A
rgu

m
en

ts n
ot follow

in
g th

is p
attern

 are d
escribed

 in
 th

e in
d

ivid
u

al fu
n

ction
d

escriptions w
hich follow

.  O
n success each function returns a pointer to the com

pleted
m

essage; on m
em

ory allocation failure, it returns N
U

L
L

.

m
i_tp

i_ack
_alloc

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
a
c
k
_
a
l
l
o
c
(
m
b
l
k
_
t
*
 
m
p
,
 
s
i
z
e
_
t
 
s
i
z
e
,
 
l
o
n
g
 
t
y
p
e
)

size
L

en
gth

 
of 

A
C

K
 

m
essage 

to 
allocate, 

typ
ically 

sp
ecified

 
as

sizeof(struct T
_xxx_ack).

type
T

he PR
IM

_type of the A
C

K
 m

essage being allocated
.

T
his function fills in only the prim

itive type; the caller m
ust fill in all other field

s.

m
i_tp

i_err_ack
_alloc

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
e
r
r
_
a
c
k
_
a
l
l
o
c
(
m
b
l
k
_
t
*
 
m
p
,
 
i
n
t
 
t
l
i
e
r
r
,
 
i
n
t
 
u
n
i
x
e
r
r
)

T
his function creates a T

_E
R

R
O

R
_A

C
K

 for the T
PI m

essage contained
 in m

p.

m
i_tp

i_ok
_ack

_alloc

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
o
k
_
a
c
k
_
a
l
l
o
c
(
m
b
l
k
_
t
*
 
m
p
)

T
his function creates a T

_O
K

_A
C

K
 for the T

PI m
essaged

 contained
 in m

p.
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O
th

er T
P

I p
rototyp

es

T
hese are the prototypes for functions w

hose w
orkings should

 be obvious:

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
c
o
n
n
_
c
o
n
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
c
h
a
r
*
 
s
r
c
,
 
s
i
z
e
_
t
 
s
r
c
L
e
n
g
t
h
,
 
c
h
a
r
*
 
o
p
t
,
 

s
i
z
e
_
t
 
o
p
t
L
e
n
g
t
h
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
c
o
n
n
_
i
n
d
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
c
h
a
r
*
 
s
r
c
,
 
s
i
z
e
_
t
 
s
r
c
L
e
n
g
t
h
,
 
c
h
a
r
*
 
o
p
t
,
 

s
i
z
e
_
t
 
o
p
t
L
e
n
g
t
h
,
 
i
n
t
 
s
e
q
n
u
m
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
c
o
n
n
_
r
e
q
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
c
h
a
r
*
 
d
e
s
t
,
 
s
i
z
e
_
t
 
d
e
s
t
L
e
n
g
t
h
,
 
c
h
a
r
*
 
o
p
t
,

s
i
z
e
_
t
 
o
p
t
L
e
n
g
t
h
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
d
i
s
c
o
n
_
i
n
d
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
i
n
t
 
r
e
a
s
o
n
,
 
i
n
t
 
s
e
q
n
u
m
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
d
i
s
c
o
n
_
r
e
q
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
i
n
t
 
s
e
q
n
u
m
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
i
n
f
o
_
r
e
q
(
v
o
i
d
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
o
r
d
r
e
l
_
i
n
d
(
v
o
i
d
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
o
r
d
r
e
l
_
r
e
q
(
v
o
i
d
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
u
d
e
r
r
o
r
_
i
n
d
(
c
h
a
r
*
 
d
e
s
t
,
 
s
i
z
e
_
t
 
d
e
s
t
L
e
n
g
t
h
,
 
c
h
a
r
*
 
o
p
t
,
 
s
i
z
e
_
t
 
o
p
t
L
e
n
g
t
h
,

i
n
t
 
e
r
r
o
r
)

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
u
n
i
t
d
a
t
a
_
i
n
d
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
c
h
a
r
*
 
s
r
c
,
 
s
i
z
e
_
t
 
s
r
c
L
e
n
g
t
h
,

 
c
h
a
r
*
 
o
p
t
,
 
s
i
z
e
_
t
 
o
p
t
L
e
n
g
t
h
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
u
n
i
t
d
a
t
a
_
r
e
q
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
c
h
a
r
*
 
s
r
c
,
 
s
i
z
e
_
t
 
s
r
c
L
e
n
g
t
h
,

 
c
h
a
r
*
 
o
p
t
,
 
s
i
z
e
_
t
 
o
p
t
L
e
n
g
t
h
)
;

For these next four functions, the t
y
p
e param

eter is reserved
 and

 should
 be set to 0.

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
d
a
t
a
_
i
n
d
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
i
n
t
 
f
l
a
g
s
,
 
i
n
t
 
t
y
p
e
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
d
a
t
a
_
r
e
q
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
i
n
t
 
f
l
a
g
s
,
 
i
n
t
 
t
y
p
e
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
e
x
d
a
t
a
_
i
n
d
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
i
n
t
 
f
l
a
g
s
,
 
i
n
t
 
t
y
p
e
)
;

m
b
l
k
_
t
*
 
m
i
_
t
p
i
_
e
x
d
a
t
a
_
r
e
q
(
m
b
l
k
_
t
*
 
t
r
a
i
l
e
r
_
m
p
,
 
i
n
t
 
f
l
a
g
s
,
 
i
n
t
 
t
y
p
e
)
;
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S
yn

ch
ron

ization
 su

p
p

ort

T
h

e m
p

s_becom
e_w

riter fu
n

ction
 is p

rovid
ed

 to su
p

p
ort m

od
u

les w
h

ich
 h

ave
SQ

L
V

L
_Q

U
E

U
E

 or SQ
L

V
L

_Q
U

E
U

E
P

A
IR

 set.  A
t som

e tim
e d

u
ring op

eration, it m
ay

becom
e necessary to access a resou

rce that is shared
 betw

een all instances of the
m

od
u

le.  T
his access m

u
st be coord

inated
 so that an instance u

p
d

ating the resou
rce

d
oes not collid

e w
ith an instance read

ing the resou
rce (A

R
P

 tables are one su
ch

exam
ple).  In ord

er to support this, O
pen T

ransport supplied
 the m

p
s
_
b
e
c
o
m
e
_
w
r
i
t
e
r

function:

t
y
p
e
d
e
f
 
v
o
i
d

(
*
O
T
W
r
i
t
e
r
P
r
o
c
P
t
r
)
(
q
u
e
u
e
_
t
*
,
 
m
b
l
k
_
t
*
)
;

v
o
i
d

m
p
s
_
b
e
c
o
m
e
_
w
r
i
t
e
r
(
q
u
e
u
e
_
t
*
 
q
,
 
m
b
l
k
_
t
*
 
m
p
,
 
O
T
W
r
i
t
e
r
P
r
o
c
P
t
r
 
p
r
o
c
)
;

T
his fu

nction w
ill lock ou

t all instances of the m
od

u
le ow

ning the qu
eu

e "q" (and
 any

"w
riter bu

d
d

ies" sp
ecified

 in the install_info), and
 w

hen that is d
one, call back the

function specified
 by the O

T
W

riterProcPtr.  For the d
uration of the call, the function has

sole access to the variables of the m
od

ule.

IO
C

T
L

 M
essages

T
his section d

escribes som
e IO

C
T

L
 m

essage that O
pen T

ransport has d
efined

 that you
m

ight w
ant to consid

er supporting.

T
hese first tw

o IO
C

T
L

s are p
art of O

p
en T

ransp
ort's arbitration m

echanism
 for p

orts
that cannot d

em
u

ltip
lex incom

ing d
ata (like serial p

orts).  In ord
er to su

p
p

ort these
IO

C
T

L
s, your d

river m
ust be w

ritten w
ith a few

 things in m
ind

:

1) 
It shou

ld
 allow

 any client to op
en a ST

R
E

A
M

S, w
hether or not

there is alread
y a client using the d

river.

2)
It shou

ld
 classify ST

R
E

A
M

S in one of 3 states - nonu
sed

, listening,
or connected

.  T
he "connected

" state im
plies that a connection is in

p
rogress and

 d
ata is actively being transferred

, w
hile "listening"

im
p

lies that the stream
is w

aiting for an incom
ing connection

request.  O
nly one stream

 m
ay be in a state other than nonused

.
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T
he follow

ing IO
C

T
L

 m
essage com

plete the su
pport for the arbitration m

echanism
 for

non-shareable ports:

I_O
T

Y
ield

P
ort

T
his IO

C
T

L
 is only issu

ed
 by O

pen T
ransport.  It passes a 4-

byte value that is either a 0 or a 1. A
 "1" tells your d

river that
it shou

ld
 p

lace the cu
rrent "listening" client in a backu

p
position (if there is one), and

 accept the next B
ind

 or C
onnect

as the new
 active client. T

he d
river shou

ld
 retu

rn an E
N

X
IO

error if the cu
rrent client is in the "connected

" state, and
 an

E
N

O
E

N
T

 error if there is no cu
rrent client.  O

therw
ise, a 0

valu
e shou

ld
 be retu

rned
. A

 T
_
e
v
e
n
t
_
i
n
d m

essage should
be sent to the cu

rrent "listening" client w
ith an E

V
E

N
T

_cod
e

of k
O
T
P
r
o
v
i
d
e
r
I
s
D
i
s
c
o
n
n
e
c
t
e
dand an EV

EN
T

_cookie of
N

U
L

L
 (see tih

d
r.h

 for a d
efin

ition
 of th

e T
_even

t_in
d

m
essage).  W

hen the new
 active client u

nbind
s (if qlen <

>
 0)

or d
isconnects (if qlen =

=
 0), the p

reviou
s listening client

sh
ou

ld
 be restored

 as th
e listen

er an
d

 a 
T
_
e
v
e
n
t
_
i
n
d

m
essage should

 be sent to the client w
ith an E

V
E
N
T
_
c
o
d
e of

k
O
T
P
r
o
v
i
d
e
r
I
s
R
e
c
o
n
n
e
c
t
e
d and

 an E
V
E
N
T
_
c
o
o
k
i
e

 of
N

U
L

L
.  T

his IO
C

T
L

 is requ
ired

 to be su
p

p
orted

 by those
d

rivers that have set the k
O
T
P
o
r
t
C
a
n
Y
i
e
l
d

 bit in
 th

e
i
n
s
t
a
l
l
_
f
l
a
g
s

.  It shou
ld

 be su
p

p
orted

 by all d
evices

w
hich cannot d

em
u

ltiplex incom
ing d

ata to m
u

ltip
le clients

(like serial ports).

A
 "0" valu

e ind
icates that the yield

 w
as canceled

, and
 you

should
 restore the previous client to ow

nership of the port.

In any case, after receiving a yield
 requ

est, you
r d

river
shou

ld
 set abou

t a 10 second
 tim

er.  If no one else grabs
ow

n
ersh

ip
 of th

e p
ort in

 th
at tim

e, ow
n

ersh
ip

 sh
ou

ld
au

tom
atically revert to the p

reviou
s client.  R

em
em

ber, you
sh

ou
ld

 
alw

ays 
sen

d
 

th
e 
k
O
T
P
r
o
v
i
d
e
r
I
s
R
e
c
o
n
n
e
c
t
e
d

event ind
ication w

henever you
 revert back to the p

reviou
s

client.

T
his IO

C
T

L
 shou

ld
 be accep

ted
 on any qu

eu
e on the p

ort,
since O

p
en T

ransp
ort w

ill u
se a p

rovid
er su

p
p

lied
 by the

client that is requesting the yield
.
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T
he next set of IO

C
T

L
 m

essages can be su
pported

 by any stream
 m

od
u

le or d
river if it

m
ake's sense to support it:

I_O
T

G
etM

iscellaneousE
vent

T
his IO

C
T

L
 tells a d

river or protocol that the client is interested
 in

any m
iscellaneou

s events (u
sing the T

_event_ind
 m

essage d
efined

by O
p

en T
ransp

ort) that the p
rotocol or d

river w
ishes to send

 u
p

.
A

p
p

leT
alk u

ses this IO
C

T
L

 and
 the T

_event_ind
 m

essages to
inform

 clients w
hen rou

ters go u
p and

 d
ow

n, as w
ell as other kind

of incid
ental m

essages.  T
he valu

e accom
p

anying the IO
C

T
L

 d
ata

shou
ld

 be a 4-byte valu
e that is 0, 1, or -1.  A

ny other valu
e is an

error.  A
 value of 0 requests that m

iscellaneous events no longer be
d

elivered
.  A

 valu
e of 1 requ

ests that m
iscellaneou

s events be
d

elivered
.  A

 value of -1 d
oes not change the m

od
e, and

 is just used
w

here the client w
ants to read

 the cu
rrent state..  T

he retu
rn valu

e
of the IO

C
T

L
 should

 be a 0 or a 1 reflecting the current or new
 state

of m
iscellaneou

s event d
elivery.  If you

 d
on't su

p
p

ort the IO
C

T
L

,
pass it on or N

A
K

 it, as appropriate.

I_O
T

SetFram
ingT

ype

T
his IO

C
T

L
 is u

sed
 by registered

 port d
rivers that have specified

 a
set of capability bits in the fC

apabilities field
 of the O

T
P

ortR
ecord

.
T

he only tim
e this IO

C
T

L
 is need

ed
 is if the inform

ation in a
D

L
_IN

FO
_R

E
Q

 or T
_IN

FO
_R

E
Q

 m
essage is d

ifferent d
epend

ing on
w

hat capability (m
ost often used

 to specify a fram
ing type) is used

.
For instance, E

thernet can return a d
l
_
m
a
c
_
t
y
p
e of D

L
_
C
S
M
A
C
D or

D
L
_
E
T
H
E
R

 d
ep

end
ing on the typ

e of fram
ing chosen.  Since the

T
C

P
/

IP
 stack d

eterm
ines w

hether it shou
ld

 u
se straight ethernet

head
ers or 802.2 head

ers based
 on the d

l_m
ac_type returned

 from
 a

D
L

_IN
FO

_R
E

Q
, the cod

e that creates a T
C

P
/

IP
 stack op

ens the
E

thernet d
river and

 send
s an I_O

T
SetFram

ingT
yp

e IO
C

T
L

 to tell
the E

thernet d
river w

hich valu
e to p

u
t in the d

l_m
ac_typ

e field
 (it

sp
ecifies th

e bit kO
T

Fram
in

g8022 to get D
L

_C
SM

A
C

D
, an

d
kO

T
Fram

ingE
thernet to get D

L
_E

T
H

E
R

.  T
he retu

rn valu
e of this

IO
C

T
L

 is the current "capability" in effect, (or 0, if no "capability" is
in

 
effect.). 

 
 

See 
th

e O
pen T

pt E
thernet D

ev. N
ote for m

ore
inform

ation on this IO
C

T
L

 and
 it's use.

T
he valu

e accom
panying the IO

C
T

L
 d

ata shou
ld

 be a 4-byte valu
e

that is either a single bit, or a -1.  -1 is u
sed

 to read
 the cu

rrent
"cap

ability" that is in effect, and
 any other single-bit valu

e is a
request to set the correspond

ing "capability".
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I_O
T

SetR
aw

M
od

e

T
his IO

C
T

L
 tells a d

river or p
rotocol not to strip

 head
ers, bu

t to
supply all of the d

ata to the next layer up.  T
he value accom

panying
the IO

C
T

L
 d

ata shou
ld

 be a 4-byte valu
e that is 0, 1, or -1.  A

ny
other valu

e is an error.  A
 valu

e of 0 requ
ests that "raw

" m
od

e be
tu

rned
 off.  A

 valu
e of 1 requ

ests that "raw
" m

od
e be tu

rned
 on.  A

valu
e of -1 d

oes not change the m
od

e, and
 is ju

st u
sed

 w
here the

client w
ants to read

 the valu
e.  T

he retu
rn valu

e of the IO
C

T
L

shou
ld

 be a 0 or a 1 reflecting the cu
rrent or new

 state of "raw
"

m
od

e.  If you
 d

on't su
p

p
ort the IO

C
T

L
, p

ass it on or N
A

K
 it, as

appropriate.

I_O
T

N
otifyA

llC
lients

T
his IO

C
T

L
 requ

ests a m
od

u
le or d

river to send
 a T

_event_ind
m

essage to all of it's clients.   T
his IO

C
T

L
 is sent as an I_ST

R
IO

C
T

L
, w

ith 12 bytes of d
ata correspond

ing to the structure:

s
t
r
u
c
t
 
O
T
I
O
C
t
l
N
o
t
i
f
y
I
n
f
o

{
O
T
E
v
e
n
t
C
o
d
e

f
C
o
d
e
;

v
o
i
d
*

f
C
o
o
k
i
e
;

U
I
n
t
3
2

f
N
o
t
i
f
y
T
y
p
e
;

}e
n
u
m

{
k
O
T
N
o
t
i
f
y
A
l
l
M
o
d
u
l
e
s
 
=
 
0
,
 
k
O
T
N
o
t
i
f
y
I
n
t
e
r
e
s
t
e
d
M
o
d
u
l
e
s
 
=
 
1
,

k
O
T
N
o
t
i
f
y
C
o
n
t
r
o
l
M
o
d
u
l
e
s
 
=
 
2

};T
he fN

otifyT
yp

e field
 tells the m

od
u

le w
hich grou

p
 of m

od
u

les
should

 be notified
.
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A
p

p
en

d
ix A

- P
erform

an
ce h

in
ts

1)
D

on't keep
 resetting tim

ers for high-frequ
ency events.  L

et you
r tim

er
free-run and

 m
od

ify your tim
eout algorithm

s accord
ingly.

2)
Su

p
p

ort and
 u

se FastP
ath if at all p

ossible to avoid
 the allocation of

M
_PR

O
T

O
s.

3)
K

eep your receive path and
 transm

it path as short as possible.

4)
H

and
le you

r ow
n flow

 control.  T
his is easily d

one by alw
ays hand

ling
d

ata in a "pu
t" rou

tine, setting you
r qu

eu
es high and

 low
 w

ater m
arks to

31 and
 16 resp

ectively.  T
o flow

 control, d
o a p

u
t
q

 of a 32-byte m
essage

onto you
r qu

eu
e.  T

o lift flow
 control, d

o a r
m
v
q

 on you
r flow

 control
m

essage.

5)
If you

 are a T
P

I m
od

u
le or d

river, su
p

p
ort th

e 
X
T
I
_
S
N
D
B
U
F

,
X
T
I
_
R
C
V
B
U
F

, X
T
I
_
S
N
D
L
O
W
A
T

, and
 X
T
I
_
R
C
V
L
O
W
A
T

 op
tions.  U

se the
X
T
I
_
S
N
D
B
U
F

 and
 X
T
I
_
S
N
D
L
O
W
A
T

 to set the stream
-head

 high and
 low

w
ater m

arks, as w
ell as to regu

late you
r ow

n send
 w

ind
ow

.  U
se the

X
T
I
_
R
C
V
B
U
F

 op
tion to set you

r low
er qu

eu
e's high w

ater m
ark and

 the
X
T
I
_
R
C
V
L
O
W
A
T option to set your low

er queue's low
 w

ater m
ark.

6)
For d

rivers that can selectively d
isable their ow

n interru
p

ts, sp
end

 as
long as you can in your interrupt service routine.  T

his includ
es allocating

m
blks for m

essages, find
ing the low

er qu
eu

es to p
u

t them
 on, and

 then
d

oing a p
u
t
q

 on the correct low
er queues.  T

hen check your hard
w

are or
transm

it qu
eu

e again.  M
aybe m

ore m
essage have arrived

 or D
M

A
bu

ffers have freed
 u

p
, allow

ing you
 to d

o m
ore p

rocessing w
ithou

t
taking another interrupt.

7)
U

se large packet sizes, if possible.  T
he larger the packet size, the higher

the throu
ghp

u
t.  T

he tim
e it takes to transm

it a single p
acket is all the

tim
e there is to go up and

 d
ow

n the stack once if you w
ant to saturate the

link.

10 M
B

 - 600 byte packet =
 480 µSec

100M
B

 - 600 byte packet =
 48 µSec

100M
B

 - 1500 byte packet =
 120 µSec

100M
B

 - 8192 byte packet =
 655 µSec

8)
W

h
en

 
w

ritin
g 

clien
t 

ap
p

lication
s 

an
d

 
test 

p
rogram

s, 
for 

best
p

erform
ance, m

od
ify the d

efau
lt bu

ffer sizes.  T
he d

efau
lts are set for a

com
prom

ise betw
een speed

 and
 m

em
ory usage.

9)
A

void
 m

ixed
-m

od
e sw

itches like the p
lagu

e in you
r send

 and
 receive

paths.  E
ach m

ixed
-m

od
e sw

itch costs 25-40 µSec.

Perform
ance H

ints

O
pen T

pt D
river N

ote, R
ev 1.1b14

       01/
18/

96
page 56

C
opyright ©

 1994-1996 A
pple C

om
puter, Inc. A

ll rights reserved
.

10)
D

on't u
se B

C
O
P
Y
/
b
c
o
p
y

 for sm
all copies that are of know

n size.  D
o the

copy inline.

11)
C

od
e any op

erations that have to be d
one on every byte in the d

ata in
assem

bly language.

12)
If you

 ru
n ou

t of m
em

ory, and
 aren't in a p

osition to "toss" the d
ata, be

su
re to d

isable the ap
p

rop
riate qu

eu
e u

ntil m
em

ory becom
es available.

Y
ou

 d
on't w

ant to keep
 m

aking the situ
ation w

orse.  B
etter yet, u

se the
m

i_op
en_com

m
 and

 m
i_bu

fcall facility to hand
le it all au

tom
atically for

you.

13)
If you

 have you
r ow

n D
M

A
 bu

ffers for incom
ing d

ata, and
 aren't

restricted
 by a ring-type architecture w

here you can't use free buffers that
aren't contigu

ou
s in the ring, consid

er u
sing e

s
b
a
l
l
o
c

 for abou
t 1/

2
you

r D
M

A
 bu

ffers.  If the client is a high-speed
 client, you

 m
ay get them

back before you
 have to begin cop

ying m
blks.  T

his also help
s red

u
ce

footprint, by avoid
ing the d

uplication of d
ata.

14)
A

s a client, use A
ckSend

s and
 no-copy receives to read

 the d
ata off of the

stream
head

.  O
f cou

rse, on no-cop
y receives it is cru

cial that you
 d

o
som

ething w
ith the d

ata qu
ickly and

 release the bu
ffer if you

 w
ant

m
axim

um
 throughput.

15)
O

pen T
ransport need

s to d
efine a w

ay to appropriately lock d
ow

n m
blks

for D
M

A
.  P

ossibilities: 1) A
 new

 "allocbD
M

A
" call that keeps a separate

set of m
blks that are alread

y locked
 d

ow
n (d

ow
nsid

e is footp
rint); 2) A

L
ockM

blk and
 U

nlockM
blk set of A

P
Is; 3) A

n O
p

en T
ransp

ort m
em

ory
allocator for D

M
A

-able m
em

ory that can be called
 at interru

p
t tim

e,
m

aking it feasible to d
o esballocs on the d

ata. 4) A
ny suggestions?
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A
p

p
en

d
ix B

 - R
an

d
om

 N
otes/W

arn
in

gs
1)

T
he SV

R
4.2 ST

R
E

A
M

S gu
id

e states that m
od

u
les m

ay sleep in their O
p
e
n

and
 C
l
o
s
e

 routines (for the M
acO

S, this m
eans m

aking synchronous I/
O

calls).  In the O
pen T

ransport version of ST
R

E
A

M
S, this is not tru

e d
u

e to
the natu

re of the M
acintosh O

p
erating System

.  O
p

en and
 C

lose rou
tines

m
ay not m

ake synchronou
s calls.  U

se the I
n
i
t
S
t
r
e
a
m
M
o
d
u
l
e

 and
T
e
r
m
i
n
a
t
e
S
t
r
e
a
m
M
o
d
u
l
e

are alw
ays called

 at System
 T

ask tim
e.  Y

ou
n

eed
 to stru

ctu
re you

r m
od

u
le or d

river so th
at an

y syn
ch

ron
ou

s
op

erations or calls to the M
acintosh toolbox are d

one in these rou
tines.

R
em

em
ber that for p

ort d
rivers, these entry p

oints w
ill be called

 for any
instance of you

r d
river that is being instantiated

 or d
estroyed

, w
hether or

not your shared
 library is being unload

ed
.

2)
D

rivers for hard
w

are that can be ejected
 or rem

oved
 (e.g. PC

M
C

IA
 card

s),
should

 call

O
T
C
h
a
n
g
e
P
o
r
t
S
t
a
t
e
(
m
y
P
o
r
t
R
e
f
,
 
k
O
T
P
o
r
t
D
i
s
a
b
l
e
d
,
 
k
O
T
P
o
r
t
E
j
e
c
t
e
d
)

so that O
pen T

ransport can close d
ow

n all of the provid
ers that are u

sing
the p

ort, and
 notify clients that the p

ort has gone aw
ay.  If the card

 is
reinserted

, call

O
T
C
h
a
n
g
e
P
o
r
t
S
t
a
t
e
(
m
y
P
o
r
t
R
e
f
,
 
k
O
T
P
o
r
t
E
n
a
b
l
e
d
,
 
k
O
T
N
o
E
r
r
o
r
)

to notify all clients that the port is back on-line.

3)
D

rivers that sit atop
 connection-oriented

 links (e.g. P
P

P
 sitting atop

 a
m

od
em

 d
evice), shou

ld
 also call O

T
C
h
a
n
g
e
P
o
r
t
S
t
a
t
e

 if they receive a
T

_D
ISC

O
N

N
E

C
T

 from
 the m

od
em

 d
evice.  In the C

l
o
s
e() routine of their

d
river, or in resp

onse to a final U
n
b
i
n
d

() call, they shou
ld

 reenable
them

selves.  T
his allow

s the u
p

p
er-level p

rotocols to know
 that the link

has d
ied

,.  Steps can then be taking to u
nbind

 or close all provid
ers u

sing
the link, and

 then bringing the link back u
p

, p
resu

m
ably cau

sing an
attem

pt to reestablish the connect(e.g.  red
ial the phone).

4)
D

rivers that u
se O

T
C
h
a
n
g
e
P
o
r
t
S
t
a
t
e

 still need
 to p

rotect them
selves

from
 being used

.  T
his can be d

one by using the M
_
E
R
R
O
R m

essage to send
an error up to the stream

head
, or it can be d

one by local state and
 d

ealing
w

ith the fact that the link below
 has d

isconnected
 on a m

essage-by-
m

essage basis. (If you
 u

se M
_E

R
R

O
R

, rem
em

ber to sen
d

 an
oth

er
M

_E
R

R
O

R
 m

essage to clear the error w
hen you

 are again op
en for

business!)
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In
d

ex
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A
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C

FM
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C
lose 57

D
L

PI 5
D

riverD
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G
etO

T
InstallInfo 7

Ind
ex 58

InitStream
M

od
ule 11, 37, 57

install_flags 9
install_info 7
I_O

T
G

etM
iscellaneousE

vent 53
I_O

T
N

otifyA
llC

lients 54
I_O

T
SetFram

ingT
ype 53

I_O
T

SetPow
erL

evel 37
I_O
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SetR

aw
M

od
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I_O
T

Y
ield

Port 52
kO

T
PortC

anY
ield

 52
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T
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 25, 27
kO

T
Provid

erIsD
isconnected

 52
kO

T
Provid

erIsR
econnected

 52
kO

T
Pseud

oPortScannerInterfaceID
 25, 27

m
em

ory allocations 12
m

i_bufcall 43
m

i_close_com
m

 38
m

i_close_d
etached

 39
m

i_copyin 45
m

i_copyout 46
m

i_copyout_alloc 46
M

I_C
O

PY
_C

A
SE

 47
m

i_copy_d
one 47

m
i_copy_set_rval 48

m
i_copy_state 48

m
i_d

etach 39
m

i_next_ptr 41
m

i_open_com
m

 40
m

i_open_d
etached

 42
m

i_tim
er 34

m
i_tim

er_alloc 34
m

i_tim
er_cancel 34

m
i_tim

er_free 34
m

i_tim
er_valid

 34
m
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m
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m
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m
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m
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m
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m
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m
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M

_D
A

T
A
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M

_PC
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O
T
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O
T
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O
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A
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d

d
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O
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A
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O
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A
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d
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A
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learB

it 35
O
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Sw
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eferred

T
ask 33

O
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E
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O
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O
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L
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R
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T
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C
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