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A Study on a Differentiated Service Queuing Scheme with a
Packet Delay Indicator

Chen-Hua Fu' Chian-Huei Yang?

! Department of Information Management, National Defense University,
Taiwan, R.O.C.
2 Army Command Headquarters, Taiwan, R.O.C.

Abstract

Due to network bandwidth can not fully satisfy all IP applications QoS requirements of
IP applications are different, a differentiated service scheme might use to satisfy QoS
requirements of different feature IP applications. This study proposes a differentiated-service
queueing scheme with packet delay indicators within an internet gateway to handle traffic
flows over a network. The proposed queueing scheme bases on packet transmission priorities
of IP applications to handle IP packet forwarding process. In the proposed scheme, three
logical queueing buffers are used to store arrival IP packets with three different packet
transmission priorities; the packet enqueueing module is a RED-alike function to enqueue IP
packets into their logical queueing buffer; and the packet dequeueing module is a WRR
function to dequeue IP packet from the logical queueing buffer. Morerover, the proposed
queueing bases on average packet delay of the same packet transmission priority packets set
their corresponding packet admission indicators. A source node will depend on the packet
admission indicators to determine whether an application flow can send its IP packets or not.

This study adopts simulation method to understand packet forwarding performance of
the proposed queueing scheme. NS2 is used as the simulation platform; the proposed scheme
is implemented with C++ and integrated in NS2. After several scenarios simulated, the
simulation results show that the proposed queueing scheme can base on packet forwarding
priorities to support differentiated packet forwarding services among IP applications.
Moreover, with the packet admission indicator operating, packet forwarding performance of
IP applications can be enhanced.

Keywords: Differentiated service queueing scheme, Packet delay, QoS, Packet admission
measure

Relevance to National Defense: With different features, R.O.C. military network
applications have different QoS requirements. A
differentiated service scheme is a possible solution to
meet their transmission requirements. The proposed
differentiated service queueing scheme would support
differentiated services among network applications
over the R.O.C. military network.
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Packet enqueueing module
Parameters initialization for 3-priority packets
if (physical queue buffer is available)

if (enqueued packet number in a logical queue
< guaranteed buffer size )

To enqueue an arrival IP packet into its
corresponding logical queue buffer
Jelse {
To invoke the RED-based packet
enqueueing process with packet
enqueuing probability calculation
function and RED-based packet
enqueuing parameters to determine
whether an arrival IP packet can be
enqueued or dropped
if (the arrival IP packet is allowed to
enqueue in the sharing queueing

buffer )
{

enqueue an arrival IP packet into its
corresponding logical queue buffer
Jelse {
To drop an arrival IP packet

/
Jelse { /physical queue buffer is full
To drop an arrival IP packet
/

Legends:

3 groups of parameters will be initialized for
3-priority packets and each group of parameters
include guaranteed buffer size and RED-based
packet enqueuing parameters (min/max packet
enqueued limits, packet enqueued probability)
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Packet enqueuing probability calculation
Sfunction

if (physical queue buffer is full)

To drop an arrival IP packet
Jelse { //physical queue buffer is not full
if (EPN <E_min_)
{

To enqueue an arrival IP packet
Jelse {
if (EPN <=E max L)

{
if (EPN—-E min L)/
(E_max L—E min L)) <
PEP)
{
To enqueue an arrival IP
packet
Jelse {
To drop an arrival IP
packet

/
Jelse {
To drop an arrival IP
packet

/

Legends:

PEP: packet enqueued probability,

EPN: enqueued packet number,

E min_L: enqueued minimum limit, E max_L:
endqueued maximum limit
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PDT = PDCR mod PDC (5)
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Packet dequeueing module

switch (PDCR mod PDC)
{
case (the 1* priority PDT):
{
if (the 1" priority packet logical queue
buffer is not empty)
{

To dequeue a the 1" priority packet
PDCR++
Jelse {
To switch packet dequeuing turn to
another priority logical queue

buffer
/
/
case (the 2" priority PDT):
{
if (the 2" priority packet logical queue

buffer is not empty)

{
To dequeue a the 2" priority packet

PDCR++
Jelse {
To switch packet dequeuing turn to
another priority logical queue

buffer
/
/
case (the 3" priorityPDT):

if (the 3" priority packet logical queue
buffer is not empty)
{

To dequeue a the 3™ priority packet
PDCR++
Jelse {
To switch packet dequeuing turn to
another priority logical queue

buffer
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