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QoS managerapplication

socket
TCP

ifqueue

device
driver
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cbq

enqueue
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user

kernel cbq device

if_output

ip_forward

control
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hfsc
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if_output

IFQ_CLASSIFY()

prepend
link headers

IFQ_ENQUEUE()

struct ifaltq
ifqueue compatible
fields

if_start

IFQ_DEQUEUE()

altq_disc
(*altq_enqueue)()
(*altq_dequeue)()

altq_clfier
(*altq_classify)()

altq_tbr

data structure

functions
    enqueue()
    dequeue()

data structure

functions
    classify()

queueing discipline

classifier

struct tb_regulator
tbr_dequeue()
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altq_type
altq_flags
altq_disc
altq_ifp
altq_enqueue
altq_dequeue

struct ifaltq

original
ifqueue
fields

output
queue
fields

ifq_drops

ifq_maxlen

ifq_len

ifq_tail

ifq_head

altq_clfier
altq_classify
altq_tbr
altq_cdnr

altq_request
classifier
fields

discipline type (e.g., CBQ)

misc flags (e.g., in-use)

pointer to discipline structure

back pointer to struct ifnet

pointer to discipline’s enqueue function

pointer to discipline’s dequeue function

pointer to discipline’s request function

pointer to classifier structure

pointer to classifier’s classify function

pointer to token bucket structure

pointer to traffic conditioner structure

used when ALTQ is not enabled
or for backward compatibility
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tca_value:

struct tc_action
tca_code:

value: dscp
code: mark

code: drop

code: pass

value: handle
code: handle

value: next_cb
code: next
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(*cb_input)()

struct cdnr_block

cb_type

dscp
action

1

next_cb
next

(*cb_input)()

struct cdnr_block

cb_type

dscp
mark

element 1

pass

drop

action
2

action
1

action
2

action
3

mark

common
fields

type
specific
fields

element 2
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(*cb_input)()

top-level conditioner

top

classi
fier

(*cb_input)()

AF1 conditioner

trtcm

AF12
mark

af class

green
action

yellow
action

red
action

ef class

mark

mark

AF11

AF13

(*cb_input)()

EF conditioner

tbmeter

0
default
action

dropout
action

mark markin
action EF
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qcmd API

qop API

common module queueing discipline
dependent module

perser/
command
interpreter

discipline
dependent
syscalls

discipline
independent
state
management

qcmd to qop

discipline
specific state
management

qcmd to qop

rsvpd TCif

rsvp to cbq/hfsc

system call interface
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