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e.

1/
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C
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 m

ultiple bind
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11/
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C
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 D
o
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D
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s M
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N
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E
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ard

 802.3–1989

D
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In
trod

u
ction

T
his d

ocu
m

ent d
escribes the O

p
en T

ransp
ort C

SM
A

/
C

D
 d

river. It is d
ivid

ed
 into tw

o
parts: T

he first part d
escribes the d

river as it exists in O
pen T

ransport version 1.1. T
he

second
 part d

escribes extensions w
hich w

ill be m
ad

e in the near future.
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C
u

rren
t C

S
M

A
/C

D
 D

river
T

he cu
rrent O

pen T
ransport C

SM
A

/
C

D
 d

river is a Stream
s d

river that presents a D
ata

L
ink P

rovid
er Interface (D

L
P

I) to its clients. It is based
 on R

evision 2.0.0 of the D
L

P
I

Specification, and
 is a Style 1 provid

er, supporting the C
onnectionless M

od
e prim

itives.
D

evelopers w
ho w

ish to w
rite C

SM
A

/
C

D
 d

rivers that w
ill interoperate w

ith the O
pen

T
ransport A

ppleT
alk and

 T
C

P/
IP im

plem
entations should

 use the inform
ation given in

this section to guid
e the im

plem
entation.

S
u

p
p

orted
 D

L
P

I P
rim

itives
T

he follow
ing D

L
PI prim

itives are supported
 by the O

pen T
ransport C

SM
A

/
C

D
 d

river.
T

he ones m
arked

 w
ith a † are not required

 by either the A
ppletalk  or T

C
P/

IP stacks:

D
L

_IN
FO

_R
E

Q
D

L
_IN

FO
_A

C
K

D
L

_B
IN

D
_R

E
Q

D
L

_B
IN

D
_A

C
K

D
L

_U
N

B
IN

D
_R

E
Q

D
L

_SU
B

S_B
IN

D
_R

E
Q

D
L

_SU
B

S_B
IN

D
_A

C
K

D
L

_E
N

A
B

L
E

M
U

L
T

I_R
E

Q
D

L
_D

ISA
B

L
E

M
U

L
T

I_R
E

Q
D

L
_O

K
_A

C
K

D
L

_E
R

R
O

R
_A

C
K

D
L

_U
N

IT
D

A
T

A
_R

E
Q

D
L

_U
N

IT
D

A
T

A
_IN

D
D

L
_T

E
ST

_R
E

Q
 †

D
L

_T
E

ST
_IN

D
 †

D
L

_T
E

ST
_R

E
S †

D
L

_T
E

ST
_C

O
N

 †
D

L
_X

ID
_R

E
Q

 †
D

L
_X

ID
_IN

D
 †

D
L

_X
ID

_R
E

S †
D

L
_X

ID
_C

O
N

 †
D

L
_PH

Y
S_A

D
D

R
_R

E
Q

D
L

_PH
Y

S_A
D

D
R

_A
C

K

Future versions of the d
river w

ill also support these ad
d

itional prim
itives:

D
L

_G
E

T
_ST

A
T

IST
IC

S_R
E

Q
 †

D
L

_G
E

T
_ST

A
T

IST
IC

S_A
C

K
 †

D
L

_PR
O

M
ISC

O
N

_R
E

Q
 †

D
L

_PR
O

M
ISC

O
FF_R

E
Q

†
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E
xten

sion
s to D

L
P

I
In ad

d
ition to su

p
p

orting the D
L

P
I p

rim
itives listed

 above, the O
p

en T
ransp

ort
C

SM
A

/
C

D
 d

river inclu
d

es extensions to su
p

p
ort M

entat’s Fast P
ath m

od
e (d

escribed
later in this d

ocu
m

ent).  T
his inclu

d
es the hand

ling of M
_IO

C
T

L
 m

essages w
ith a type

of D
L

_IO
C

_H
D

R
_IN

FO
, and

 sp
ecial hand

ling of M
_D

A
T

A
 m

essages. It also d
efines

several special M
_IO

C
T

L
 m

essages to enable the reception of raw
 packets and

 to inform
it w

hat kind
 of fram

ing the client expects.

P
ack

et Form
ats

T
he O

p
en T

ransp
ort C

SM
A

/
C

D
 d

river recognizes three p
acket form

ats. T
hey are

E
thernet, 802.2, and

 N
ovell "R

aw
 802.3". T

he d
etails of the packet form

at are largely hid
-

d
en from

 the client by the d
river

T
he type of packets the d

river w
ill hand

le is specified
 at bind

 tim
e.

In all three packet form
ats, the first  six bytes are the d

estination hard
w

are ad
d

ress, the
next six bytes are the sou

rce hard
w

are ad
d

ress. A
fter this is a p

rotocol d
ep

end
ent

section, and
 finally the packet d

ata.

E
th

ern
et P

ack
ets

In E
thernet packets, the protocol d

epend
ent section consists of  a tw

o byte protocol type
field

. T
his field

 has a value in the range 1501
10  – 65535

10.  (5D
D

16 – FFFF
16).

802.2 P
ack

ets

In 802.2 packets, the protocol d
epend

ent section consists of a tw
o byte length w

ord
1, a

one byte D
estination SA

P (D
SA

P
), a  one byte Source SA

P (SSA
P

), a C
ontrol byte and

 an
op

tional five byte SN
A

P
 field

. T
hu

s this section of the p
acket can be either five or ten

bytes long
2.

IP
X

 P
ack

ets

IP
X

 p
ayload

s m
ay be carried

 in any one of three fram
es. In ad

d
ition to E

thernet and
802.2, an IP

X
 p

acket m
ay be fram

ed
 in w

hat N
ovell calls a "R

aw
 802.3" p

acket. In this
case, the  protocol d

epend
ent section consists only of a tw

o byte length w
ord

. H
ow

ever,
to m

ake it possible to d
istinguish these packets from

 802.2 packets, N
ovell specifies that

the first tw
o bytes of the d

ata section are alw
ays set to FF

16 3.

For brevity w
e w

ill refer to these packets as IPX
 packets in the rest of this d

ocum
ent.

1N
ote that the 802.3 specification guarantees that this length w

ill be less than 1501
10  , so that it is alw

ays
possible to d

ifferentiate E
thernet and

 802.2 packets based
 on this field

.
2If w

e w
ere ped

antic, w
e w

ould
 point out that these are really 802.3 packets w

ith an 802.2 payload
.

H
ow

ever, d
em

onstrating our aversion to ped
antry, w

e w
ill continue to refer to these as 802.2 packets.

3A
 legal 802.2 packet w

ill never have both the SSA
P and

 D
SA

P field
s set to FF

16.
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n
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p
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Figu
re 1 - P

ack
et Form

ats R
ecogn

ized
 b

y th
e C

S
M

A
/C

D
 D

river

A
d

d
ress Form

ats
A

d
d

resses u
sed

 by the O
p

en T
ransp

ort C
SM

A
/

C
D

 d
river consist of tw

o p
arts, a

hard
w

are ad
d

ress, and
 a protocol d

epend
ent field

.  T
he hard

w
are ad

d
ress is a six byte

physical ad
d

ress. A
 hard

w
are ad

d
ress of all ones is the broad

cast ad
d

ress. If a hard
w

are
ad

d
ress is not all ones bu

t the low
 bit of the first (leftm

ost) byte is set, then the ad
d

ress
is a m

ulticast ad
d

ress. T
he protocol ad

d
ress consists of a tw

o byte value called
 a D

L
SA

P
(since it corresp

ond
s to the D

L
SA

P
 d

efined
 in the D

L
P

I sp
ecification) op

tionally
follow

ed
 by a five byte SN

A
P

. T
he protocol ad

d
ress, w

hen present, is append
ed

 to the
hard

w
are ad

d
ress.

E
th

ern
et

In E
thernet the D

L
SA

P correspond
s to the protocol type field

.
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802.2

In
 802.2 p

ackets, th
e D

L
SA

P
 corresp

on
d

s to th
e SSA

P
 (in

 a D
L

_B
IN

D
_R

E
Q

,
D

L
_B

IN
D

_A
C

K
 or in the sou

rce ad
d

ress field
 of a D

L
_U

N
IT

D
A

T
A

_IN
D

), or the D
SA

P
(in

 
a 

D
L

_U
N

IT
D

A
T

A
_R

E
Q

 
o

r 
in

 
th

e 
d

estin
atio

n
 

ad
d

ress 
field

 
o

f 
a

D
L

_U
N

IT
D

A
T

A
_IN

D
). If the D

L
SA

P
 is A

A
16, then it m

u
st be follow

ed
 by a five byte

SN
A

P
.

IP
X

In IPX
 packets, the D

L
SA

P is alw
ays 00FF

16.
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B
in

d
in

g
T

he inform
ation passed

 in a B
ind

 R
equest is a function of the type of packets to be han

-
d

led
 by this stream

.

E
th

ern
et

T
o bind

 to an E
thernet protocol, the client send

s a D
L

_B
IN

D
_R

E
Q

 w
ith the dl_sap field

set to the protocol type. T
his is a value in the range 1501

10  – 65535
10.  (5D

D
16 – FFFF

16). T
he

dl_xidtst_flg field
 is ignored

.

802.2

T
o bind

 to an 802.2 ad
d

ress, the client send
s a D

L
_B

IN
D

_R
E

Q
 w

ith the dl_sap field
 set

to the SSA
P

. T
his is an even valu

e in the range 0
10

  – 254
10.  (0

16 – FE
16). T

he dl_xidtst_flg
field

 m
ay optionally have either or both of the D

L
_A

U
T

O
_X

ID
 or D

L
_A

U
T

O
_T

E
ST

 bits
set.

If the SSA
P

 is A
A

16, then the client shou
ld

 follow
 the acknow

led
gm

ent of the bind
 w

ith
a D

L
_SU

B
S_B

IN
D

_R
E

Q
 w

ith a five byte SN
A

P. T
he dl_subs_bind_class field

 shou
ld

 be
set to D

L
_H

IE
R

A
R

C
H

IC
A

L
_B

IN
D

4.

D
L_S

U
B

S
__B

IN
D

_R
E

Q

165

D
L_H

IE
R

A
R

C
H

IC
A

L_B
IN

D

S
N

A
P

d
l
_
p
r
i
m
i
t
i
v
e

d
l
_
s
u
b
s
_
b
i
n
d
_
o
f
f
s
e
t

d
l
_
s
u
b
s
_
b
i
n
d
_
c
l
a
s
s

d
l
_
s
u
b
s
_
b
i
n
d
_
l
e
n
g
t
h

Figu
re 2 - S

u
b

sb
in

d
 M

essage for en
ab

lin
g a S

N
A

P

4A
ttem

pting to d
o a hierarchical subsbind

 to any SA
P other than A

A
16  w

ill result in an error.

B
ind
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A
fter su

ccessfu
lly bind

ing to an 802.2 SA
P

, the client m
ay enable a G

rou
p

 SA
P

5 by
send

ing a D
L

_SU
B

S_B
IN

D
_R

E
Q

 w
ith a tw

o byte D
L

SA
P

 containing the G
rou

p
 SA

P
.

V
alid

 G
rou

p SA
P

s are od
d

 nu
m

bers in the range 1
10  – 253

10.  (1
16 – FD

16). In this case, the
dl_subs_bind_class field

 shou
ld

 be set to D
L

_P
E

E
R

_B
IN

D
.  N

ote that SA
P

 255
10. (FF

16) is
the G

lobal (B
road

cast) SA
P, and

 is alw
ays enabled

6.

D
L_S

U
B

S
__B

IN
D

_R
E

Q

162

D
L_P

E
E

R
_B

IN
D

D
LS

A
P

d
l
_
p
r
i
m
i
t
i
v
e

d
l
_
s
u
b
s
_
b
i
n
d
_
o
f
f
s
e
t

d
l
_
s
u
b
s
_
b
i
n
d
_
c
l
a
s
s

d
l
_
s
u
b
s
_
b
i
n
d
_
l
e
n
g
t
h

Figu
re 3 - S

u
b

sb
in

d
 M

essage for en
ab

lin
g a G

rou
p

 S
A

P

A
s a sp

ecial case, a client m
ay requ

est that it receive all 802.2 p
ackets that com

e in
7. It

d
oes so by send

ing a D
L

_SU
B

S_B
IN

D
_R

E
Q

 w
ith a tw

o byte D
L

SA
P set to 0. In this case,

the dl_subs_bind_class field
 should

 be set to D
L

_PE
E

R
_B

IN
D

IP
X

T
o bind

 to an IPX
 protocol, the client send

s a D
L

_B
IN

D
_R

E
Q

 w
ith the dl_sap field

 set to
255

10 (FF
16). T

he dl_xidtst_flg field
 is ignored

.

In all three cases, the dl_m
ax_conind field

 should
 be set to 0 and

 the dl_service_m
ode field

m
ust be set to the constant D

L
_C

L
D

L
S.

N
ote that the D

L
P

I specification leaves open the possibility that several stream
s on the

sam
e hard

w
are p

ort cou
ld

 be bou
nd

 to a single D
L

SA
P

. T
his featu

re is explicitly
su

p
p

orted
 by the O

p
en T

ransp
ort C

SM
A

/
C

D
 D

river. If a p
acket arrives ad

d
ressed

 to
tw

o or m
ore stream

s sim
ultaneously, each stream

 receives a copy of the packet.

M
u

lticasts
A

 m
u

lticast ad
d

ress  m
ay be enabled

 on a d
river w

ith the D
L

_E
N

A
B

M
U

L
T

I_R
E

Q
m

essage. T
he valu

e m
u

st be a valid
 m

u
lticast ad

d
ress as d

efined
 in the section A

ddress
Form

ats, above.

5For a d
iscussion of G

roup and
 G

lobal SA
Ps, refer to the 802.2 specification listed

 in the R
elated D

ocum
ents

section.
6 W

hen send
ing packets to D

L
SA

P FF
16 there is an am

biguity as to w
hether it is d

estined
 for an 802.2

G
lobal  SA

P or to an IPX
 SA

P. T
his resolved

 by d
eclaring that only an IPX

 end
point can send

 to
another IPX

 end
point, and

 an IPX
 end

point cannot send
 to a G

lobal SA
P.

7T
his feature is necessary to support A

ppletalk backw
ard

 com
patibility.
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Sim
ilarly

 
a 

m
u

lticast 
ad

d
ress 

m
ay

 
b

e 
d

isab
led

 
on

 
a 

d
riv

er 
w

ith
 

th
e

D
L

_D
ISA

B
M

U
L

T
I_R

E
Q

 m
essage. T

he value m
ust be a valid

 m
ulticast ad

d
ress that w

as
enabled

 on that particular stream
 w

ith a prior D
L

_E
N

A
B

M
U

L
T

I_R
E

Q
.

Send
ing A

nd
 R
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S
en

d
in

g A
n

d
 R

eceivin
g

S
en

d
in

g P
ack

ets
P

ackets are sent w
ith the D

L
_U

N
IT

D
A

T
A

_R
E

Q
 m

essage. If the d
estination has the

sam
e p

rotocol ad
d

ress as the send
er, it is only necessary to su

p
p

ly the hard
w

are
ad

d
ress of the d

estination, otherw
ise the fu

ll ad
d

ress m
u

st be u
sed

. N
ote that only a

stream
 bound

 to the IPX
 SA

P can send
 to another IPX

 stream
.

“Fast P
ath

” P
ack

ets

In ord
er to su

pport M
entat’s “Fast P

ath” m
od

e, the O
pen T

ransport C
SM

A
/

C
D

 d
river

treats M
_D

A
T

A
 m

essages as fu
lly form

ed
 ("R

aw
") packets, inclu

d
ing all ad

d
resses and

head
ers. T

he only m
od

ification m
ad

e before send
ing the p

acket to the hard
w

are is to
check for a zero in the 802.2 length field

, and
 if found

 setting it to the appropriate value.

R
eceivin

g P
ack

ets
Incom

ing p
ackets are p

assed
 to the client in D

L
_U

N
IT

D
A

T
A

_IN
D

 m
essages. T

he
dl_group_address field

 is set to zero if the p
acket w

as ad
d

ressed
 to a stand

ard
 E

thernet
A

d
d

ress, keaM
ulticast if th

e p
acket w

as ad
d

ressed
 to a m

u
lticast ad

d
ress an

d
keaB

roadcast if the packet w
as ad

d
ressed

 to a broad
cast ad

d
ress, w

here kaeM
ulticast and

kaeB
roadcast are constants, currently set to 1 and

 2 respectively.

T
he d

ata p
ortion of the m

essage consists of everything follow
ing the p

rotocol–
d

epend
ent section.
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T
est an

d
 X

ID
 P

ack
ets

T
he d

river includ
es support for 802.2 T

est and
 X

ID
 packets 8

If th
e clien

t requ
ested

 au
tom

atic h
an

d
lin

g of T
est (X

ID
) p

ackets by settin
g th

e
D

L
_A

U
T

O
_T

E
ST

 (D
L

_A
U

T
O

_X
ID

) bit in the dl_xidtest_flag field
 of the B

ind
 requ

est
w

hen bind
ing to an 802.2 D

L
SA

P
, then the d

river w
ill resp

ond
 to incom

ing T
est (X

ID
)

packets w
ithout notifying the client. If autom

atic hand
ling has been requested

, the client
m

ay not send
 T

est (X
ID

) packets.

If the client d
id

 not requ
est au

tom
atic hand

ling of T
est (X

ID
) p

ackets, then incom
ing

T
est (X

ID
) p

ackets w
ill be p

assed
 u

p
 to the client as D

L
_T

E
ST

_IN
D

 (D
L

_X
ID

_IN
D

)
m

essages. T
he client shou

ld
 resp

ond
 to them

 w
ith a D

L
_T

E
ST

_R
E

S (D
L

_X
ID

_R
E

S)
m

essage.

If au
tom

atic hand
ling has not been requ

ested
, the client m

ay send
 T

est (X
ID

) p
ackets

w
ith a D

L
_T

E
ST

_R
E

Q
 (D

L
_X

ID
_R

E
Q

) m
essage. A

ny resp
onses are p

assed
 back to the

client as D
L

_T
E

ST
_C

O
N

 (D
L

_X
ID

_C
O

N
) m

essage.

A
ttem

p
ts by non-802.2 stream

s to send
 D

L
_T

E
ST

_R
E

Q
, D

L
_X

ID
_R

E
Q

, D
L

_T
E

ST
_R

E
S

or D
L

_X
ID

_R
E

S m
essages w

ill be quietly ignored
.

8For a d
escription of T

est and
 X

ID
 packets, refer to the 802.2 specification. In general, m

ost clients should
m

erely enable autom
atic hand

ling and
 let the d

river d
eal w

ith them
.
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P
rom

iscu
ou

s M
od

e
T

he D
L

PI specification d
efines three levels of prom

iscuous m
od

e: D
L

_PR
O

M
ISC

_PH
Y

S,
D

L
_P

R
O

M
ISC

_SA
P

 and
 D

L
_P

R
O

M
ISC

_M
U

L
T

I. T
he sp

ecification is notably vagu
e as

to exactly w
hat these levels m

ean. W
orking w

ith other Stream
s d

evelop
ers, w

e have
com

e up w
ith the follow

ing d
efinitions

D
L

_P
R

O
M

IS
C

_P
H

Y
S

If the D
L

P
I p

rovid
er is in D

L
_U

N
B

O
U

N
D

 state, the D
L

P
I u

ser receives all traffic
on the w

ire regard
less of M

A
C

 ad
d

ress or SA
P.

If the D
L

P
I p

rovid
er is in D

L
_ID

L
E

 state, the D
L

P
I u

ser receives all traffic on the
w

ire d
estined

 for the bound
 SA

P(s), regard
less of M

A
C

 ad
d

ress.

D
L

_P
R

O
M

IS
C

_S
A

P

If the D
L

P
I p

rovid
er is in D

L
_U

N
B

O
U

N
D

 state, the D
L

P
I u

ser receives all traffic
d

estined
 for this interface (p

hysical ad
d

ress m
atch, m

u
lticast ad

d
ress m

atch or
broad

cast ad
d

ress) w
hich m

atch any SA
P bound

 by any D
L

PI user of this interface.

If the D
L

PI provid
er is in D

L
_ID

L
E

 state, the D
L

PI user receives all traffic d
estined

for this interface (p
hysical ad

d
ress m

atch, m
u

lticast ad
d

ress m
atch or broad

cast
ad

d
ress) and

 w
hich m

atch the bound
 SA

P.

D
L

_P
R

O
M

IS
C

_M
U

L
T

I

If the D
L

P
I p

rovid
er is in D

L
_U

N
B

O
U

N
D

 state, the D
L

P
I u

ser receives all
m

ulticast packets on the w
ire, regard

less of  SA
P.

If the D
L

P
I p

rovid
er is in D

L
_ID

L
E

 state, the D
L

P
I u

ser receives all m
u

lticast
packets on the w

ire d
estined

 for the bound
 SA

P(s).

Su
p

p
ort for the D

L
_P

R
O

M
ISC

O
N

_R
E

Q
/

D
L

_P
R

O
M

ISC
O

FF_R
E

Q
 p

air is not requ
ired

for norm
al operation of the d

river.  If you
 d

o not su
p

port them
, be su

re to reply to the
request w

ith a D
L

_E
R

R
O

R
_A

C
K

 w
ith the error cod

e set to D
L

_N
O

T
SU

PPO
R

T
E

D
.
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E
xten

sion
s to D

L
P

I
T

he d
river includ

es several optional extensions to the D
L

PI d
efinition.

Fast P
ath

 M
od

e
“Fast P

ath” is an optional optim
ization w

herein the d
river su

pplies the client w
ith pre-

com
p

u
ted

 p
acket head

er for a given d
estination, T

he client caches the head
er, and

cop
ies it d

irectly into p
ackets ad

d
ressed

 to that d
estination before p

assing them
 to the

d
river.

T
he client first requ

ests a head
er by send

ing the d
river an M

_IO
C

T
L

 m
essage w

ith its
ioc_cm

d
 field

 set to D
L

_IO
C

_H
D

R
_IN

FO
 and

 its chained
 d

ata block containing the
dl_unitdata_req_t stru

ctu
re that the client w

ou
ld

 norm
ally u

se to send
 p

ackets to that
particu

lar d
estination. If the d

river d
oes not su

pport fast path, it sim
ply respond

s w
ith

an M
_IO

C
N

A
K

 m
essage

9. If th
e d

river su
p

p
orts fast p

ath
, it resp

on
d

s w
ith

 a
M

_IO
C

A
C

K
 m

essage w
ith the chained

 d
ata block containing the precom

pu
ted

 head
er.

(N
ote that in the case of 802.2 packets, the length field

 of the precom
puted

 head
er is set

to zero).

 T
he client then prepend

s the head
er to outgoing packets and

 passes them
 to the d

river
as M

_D
A

T
A

 m
essages. T

he d
river then send

s the packet as is, filling in the 802.2 length
field

 if necessary.

N
ote that the d

ata block retu
rned

 in the M
_IO

C
A

C
K

 shou
ld

 not be m
od

ified
 by the

client, and
 it shou

ld
 alw

ays be cop
ied

 w
ith cop

yb rather than d
u

p
b, since the d

river
m

ay m
od

ify it before send
ing the packet.

O
nce the d

river has acknow
led

ged
 a D

L
_IO

C
_H

D
R

_IN
FO

 m
essage, its hand

ling of
incom

ing packets changes as w
ell. If an incom

ing packet is a d
irected

 packet, its head
er

is strip
p

ed
 off and

 the d
ata p

ortion is d
elivered

 to the client as an M
_D

A
T

A
 m

essage.
N

on-d
irected

 p
ackets (e.g. p

ackets sent to a M
u

lticast or B
road

cast ad
d

ress) are not
affected

: they continue to be d
elivered

 to the client as D
L

_U
N

IT
_D

A
T

A
_IN

D
 m

essages.

R
aw

 P
ack

ets
O

ccasionally, a client m
ay w

ish to send
 or receive “R

aw
” p

ackets, i.e. packets w
ith the

link and
 protocol head

ers attached
. T

o send
 raw

 packets the client m
erely send

s them
 as

M
_D

A
T

A
 m

essages, as d
escribed

 in the “Fast Path”  section above.

A
 client that w

ishes to receive raw
 p

ackets m
ay send

 an M
_
I
O
C
T
L

 m
essage w

ith the
i
o
c
_
c
m
d

 field
 set to kO

T
SetR

aw
M

ode and
 its chained

 d
ata block containing a U

Int32
valu

e. T
he valu

e can be either kO
T

R
aw

R
cv

O
n kO

T
R

aw
R

cvO
nW

ithT
im

eStam
p or

kO
T

R
aw

R
cvO

ff, to turn the reception of raw
 packets on or off, respectively. If the d

river

9Stream
s d

rivers are d
efined

 to N
A

K
  any IO

C
T

L
s that they d

o not und
erstand

.
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su
pports the d

elivery of raw
 packets 10, it w

ill respond
 w

ith an M
_IO

C
A

C
K

 m
essage. If

not, it w
ill respond

 w
ith M

_IO
C

N
A

K
 m

essage.

A
ny raw

 packets received
 w

ill have the keaR
aw

P
acketB

it set in the dl_group_address field
of the correspond

ing d
l
_
u
n
i
t
d
a
t
a
_
i
n
d
_
t.

If the constant kO
T

R
aw

R
cvO

nW
ithT

im
eStam

p is set, then the first 64 bits (8 bytes) of the
d

ata w
ill be a 64-bit tim

estam
p

 obtained
 w

ith the O
T
G
e
t
T
i
m
e
S
t
a
m
p function.  Packets

received
 w

ith this tim
estam

p
 w

ill have the keaT
im

eStam
pB

it set in the dl_group_address
field

 of the correspond
ing d

l
_
u
n
i
t
d
a
t
a
_
i
n
d
_
t.

Fast P
ath

 an
d

 R
aw

 M
od

e
If the client enables R

aw
 M

od
e and

 Fast P
ath, d

irected
 p

ackets w
ill not have their

head
er strip

p
ed

 before being d
elivered

 to the client as M
_D

A
T

A
's. B

ecau
se there is no

head
er block associated

 w
ith the p

acket, there is no w
ay to d

esignate that it is a raw
p

acket, 
or 

th
at 

a 
tim

estam
p

 
is 

ap
p

en
d

ed
 

to 
th

e 
fron

t 
of 

th
e 

p
acket 

(if
kO

T
R

aw
R

cvO
nW

ithT
im

eStam
p w

as used
).

Fram
in

g an
d

 D
L

_IN
FO

_R
E

Q
In ord

er to su
p

p
ort the T

C
P

/
IP

 stack available w
ith O

p
en T

ransp
ort, C

SM
A

/
C

D
d

rivers m
u

st su
p

p
ort both E

thernet and
 802.2 fram

ing (inclu
d

ing fu
ll SA

P
/

SN
A

P
bind

ing).  B
ecau

se the D
L

P
I sp

ecification d
oes not allow

 for a d
river su

p
p

orting
m

u
ltip

le kind
s of fram

ing, it is am
bigu

ou
s how

 to fill ou
t the dl_m

ac_type field
 of a

d
l
_
i
n
f
o
_
a
c
k
_
t

.  O
p

en T
ransp

ort has d
efined

 that the d
efau

lt valu
e of this field

should
 be D

L
_
E
T
H
E
R.  C

lients m
ay send

 an M
_
I
O
C
T
L m

essage w
ith the ioc_cm

d field
 set

to kO
T

SetFram
ingT

ype and
 its chained

 d
ata block containing a U

Int32 valu
e w

ith a
single bit set.  If this valu

e is the constant kO
T

F
ram

in
g

8
0

2
2, th

en
 su

bsequ
en

t
D
L
_
I
N
F
O
_
A
C
K

 requests should
 set the dl_m

ac_type field
 to D

L
_
C
S
M
A
C
D

.  If the valu
e is

not that constant, then su
bsequ

ent D
L
_
I
N
F
O
_
R
E
Q

 requ
ests shou

ld
 set the dl_m

ac_type
field

 to D
L
_
E
T
H
E
R

.  T
he retu

rn valu
e of this IO

C
tl is the cu

rrent valu
e of the fram

ing
typ

e.  If the valu
e is the constant kO

T
G

etFram
ingV

alue, then the d
river shou

ld
 not

changed
 the fram

ing type, but m
erely return the current value of the fram

ing type.

It shou
ld

 be em
phasized

 that the only thing this M
_IO

C
T

L
 affects is the contents of the

D
L
_
I
N
F
O
_
A
C
K
. T

he fram
ing that is actually used

 by the d
river is specified

 in the bind
.

10It is strongly recom
m

end
ed

 that d
rivers support this feature since A

ppletalk backw
ard

s com
patibility,

am
ong other things, requires it.
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T
ok

en
 R

in
g an

d
 FD

D
I D

rivers
T

he O
p

en T
ransp

ort T
oken R

ing and
 FD

D
I D

rivers are id
entical to the C

SM
A

/
C

D
D

river w
ith the follow

ing exceptions:

P
acket T

yp
es

O
nly 802.2 packets are supported

.

A
d

d
ress F

o
rm

ats

O
nly 802.2 ad

d
ressing is supported

.

For T
oken R

ing, a hard
w

are m
u

lticast is a hard
w

are ad
d

ress w
ith the tw

o high
ord

er bits of the leftm
ost byte set to one.

Future E
xtensions
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Fu
tu

re E
xten

sion
s

T
here are a nu

m
ber of extensions p

lanned
 for  the O

p
en T

ransp
ort C

SM
A

/
C

D
 and

related
 d

rivers. T
hese includ

e

•
D

efining and
 supporting the D

L
_G

E
T

_ST
A

T
IST

IC
S_R

E
Q

/
A

C
K

 m
essages.

•
D

efining a Style 2 D
L

PI w
hich w

ould
 allow

 m
ultiple hard

w
are ad

d
ress.

•
M

iscellaneous extensions to the D
L

PI stand
ard

 to support d
ifferent transports.

S
tatistics

In ord
er to properly support SN

M
P, the D

L
_G

E
T

_ST
A

T
IST

IC
S m

essages w
ill have to be

su
p

p
orted

. T
his requ

ires that the form
at of the inform

ation retu
rned

 be d
efined

 and
d

ocum
ented

.

S
tyle 2 D

L
P

I
In ord

er to su
p

p
ort system

s w
here w

e need
 m

u
ltip

le hard
w

are ad
d

resses on a single
interface, w

e w
ill exp

and
 the d

efinition of the D
L

P
I to allow

 Style 2 p
rovid

ers. In this
case the D

L
_A

T
T

A
C

H
_R

E
Q

 m
essage w

ill be u
sed

 to ind
icate w

hich interface is being
used

.

In the dl_attach_req_t, the dl_ppa field
 w

ill contain an ord
inal ind

icating the interface to
use. A

 value of zero w
ill ind

icate the d
efault interface and

 an non-zero value (T
B

D
) w

ill
ind

icate alternate interfaces.

O
p

tionally, the D
L

_SE
T

_P
H

Y
S_A

D
D

R
_R

E
Q

 m
essage m

ay be u
sed

 to set the actu
al

hard
w

are ad
d

ress recognized
 by the alternate interfaces.

O
th

er E
xten

sion
s

W
e p

lan to d
efine the follow

ing ad
d

itional valu
es for the dl_m

ac_type field
 in the

D
L

_IN
FO

_A
C

K
.

D
L

_FC
Fibre C

hannel
D

L
_A

T
M

A
T

M
 A

A
L

5/
R

aw
D

L
_IPA

T
M

A
T

M
 C

lassical IP
D

L
_X

25
X

.25
D

L
_ISD

N
ISD

N
D

L
_H

IPPI
H

IPPI
D

L
_100V

G
100 B

ased
 V

G
 E

thernet
D

L
_100V

G
T

PR
100 B

ased
 V

G
 T

okenR
ing

D
L

_E
T

H
_C

SM
A

802.3 and
 E

thernet
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In
d

ex
802.2 6, 8
A

d
d

ress Form
ats 7

B
ind

ing 9
C

ontrol byte 6
D

estination SA
P 6

D
L

SA
P 7

D
L

_A
T

T
A

C
H

_R
E

Q
 18

D
L

_A
U

T
O

_T
E

ST
 9, 13

D
L

_A
U

T
O

_X
ID

 9, 13
D

L
_B

IN
D

_R
E

Q
 9

D
L

_C
SM

A
C

D
 16

D
L

_D
ISA

B
M

U
L

T
I_R

E
Q

 11
D

L
_E

N
A

B
M

U
L

T
I_R

E
Q

 10, 11
D

L
_E

T
H

E
R

 16
D

L
_G

E
T

_ST
A

T
IST

IC
S_A

C
K

 18
D

L
_G

E
T

_ST
A

T
IST

IC
S_R

E
Q

 18
d

l_group_ad
d

ress 12
D

L
_H

IE
R

A
R

C
H

IC
A

L
_B

IN
D

 9
D

L
_IN

FO
_A

C
K

 16, 18
d

l_info_ack_t 16
D

L
_IO

C
_H
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