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Abstract: This paper represents results of study how different queuing methods influences on service quality as basic part of OoS system in wired 
networks. We briefly introduces six queuing methods, where two of them are high sophisticated (WFO - Weighted Fair Oueuing and CBWFQ - Class 
Based Weighted Fair Queuing) used in Cisco's routers, the third one (CO - Custom Queuing) is used as basic method for comparison with all others 
sophisticated methods. All mentioned queuing principles are tested in OPNET Modeler simulation tool. During many simulation runs we get the best 
results with combined PQ-CBWFQ method which is also presenter of a low latency queuing. The satisfying results are also obtained with CBWFQ method 
where high priority traffic undisturbed travel through the network, but majority low-priority traffic must wait. This is also the main reason why we obtain 
highest delays within network in case of CBWFO method. When are present only two different traffic flows, WFQ is the best choice concerning delays and 
dropped traffic. All other queuing disciplines don't fulfill our expectations. 

Mehanizmi paketnega uvrscanja kot osnovni pogoj za 
zagotavljanje kvalitete storitev V omrezju 
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Izvlecek: V clanku predstavljamo rezultate studije, ki se nanasa na opazovanje vpliva posameznih metod uvrscanja paketov v cakalne vrste na kakovost 
storitev v omrezjih. Mehanizmi uvrscanja paketov v cakalne vrste ob enem tudi predstavljajo kljucen del sistema QoS. Na kratko predstavljamo sest 
razlicnih metod uvrscanja, med katerimi sta dve visoko sofisticirani (WFQ - uteznostno pravicno uvrsanje in CBWFQ - uteznostno pravicno uvrscanje na 
osnovi razredov) uporabljeni tudi v Cisco-vih usmerjevalnikih. CQ (ang. Custom Oueuing) je uporabljena kot osnovna metoda uvrscanja in nam v zakljucni 
fazi predstavlja referenco pri primerjavi rezultatov naprednejsih mehanizmov uvrscanja z osnovnimi nacini uvrscanja, kamor spada CO. Vse cakalne 
mehanizme smo preizkusili v simulacijskem orodju OPNET Modeler. Tekom stevilnih simulacij smo najboljse rezultate prejeli s kombinirano metodo PO­
CBWFQ, ki je ob enem predstavnik cakalnih vrst z najnizjimi zakasnitvami. Zadovoljive rezultate smo prav tako prejeli z CBWFQ metodo, kjer visoko­
prioritetni podatkovni tokovi nemotene tecejo skozi omrezje, vendar pri tem morajo nizje-prioritetni tokovi, ki predstavljajo glavnino vsega prometa, cakati. 
To je ob enem tudi glavni vzrok za dobljene visoke zakasnitve znotraj omrezja v primeru uporabe CBWFO nacina uvrscanja. Studija je pokazala, da v 
primeru prisotnosti samo dveh razlicnih podatkovnih tokov, zadovolji nase potrebe ze WFO metoda uvrscanja, predvsem v smislu zavrzenega prometa. 
Vse ostale metode uvrscanja nasih pricakovanj niso izpolnile. 

1. Introduction 

Demand for internet quality of service (OoS) in wired net­
works has been growing rapidly over recent years, espe­
cially in networks of large companies and organizations, 
with limited wired link bandwidth, where are in use many 
different applications, such as VoIP, video on demand, vid­
eo conferencing, FTP sessions, web browsing, E-mail etc. 
Such organizations often have internet link which also 
serves hundreds or even thousands of internal network 
computers, named nodes. In those cases we must be able 
to provide the sufficient bandwidth and low latency for high 
priority applications, for example VoIP. Without distinguish­
ing between the different priority applications we cannot 
be able to provide service quality on the desired level. 
Recent, strong growth of bandwidth hungry peer-to-peer 
applications has made this task especially difficult and 
complex. One of the important parts of OoS service are 
also queuing methods which manages traffic flows in the 
normal operation conditions and also in the situations when 
the network becomes overloaded. Our goal, in this re­
search, is to explore how each of mentioned queuing meth-
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ods influences on dropped packets and delays in network 
when we use high priority applications in cohabitation with 
all other low level priority applications. The effectiveness 
of each queuing method will be introduced in continua­
tion. Oueuing plays an important part within whole OoS 
system. This area presents issue for many research proc­
esses. For example, /1/ describes influence of different 
queuing methods on the common utilization network char­
acteristic, meanwhile /7/ represents providing OoS sys­
tem for multimodal systems in wired networks. As wired 
networks, are in last few years also very important wire­
less networks where is also need upon quality of service. 
Such solutions are described in /6/. Congestion control 
with use of queuing mechanisms for Byte-Stream networks 
is described in /10J. Regarding well spread VolP traffic 
within wired and also wireless networks, are many research 
procedures regarding OoS concentrated into already men­
tioned area. 

Mostly used queuing methods are detail described in sec­
ond and third section, meanwhile fourth section represents 
OPNET modeler simulation tool, which is used for proving 














