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Fig.1 Architecture abstraction of wireless access system
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Fig.3 Interaction diagram of basic access method
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Table 1 Simulation parameters

BREH & e BU{E BHEK & R RiE
dotl1LongRetryLimit &% ER 4 MaxBackoffStage STA B KR BB 3 5
dot11ShortRetryLimit EE % LR 7 APMaxBackoffStage AP B KIB BB 3
dot11RTSThreshold ~ RTS [TFR{H 2347 PHYBandWidth YHEREEFRE 11 Mb-s™!
MAXFrameSize BOE Wi R KK B 2312 F% || SIFS 431 191 [5) [ R 10 ps
aCW,, ESHFOR/ME 31 DIFS DCF 1fi 8] (5] % 50 ps
aCW e E¢WHORKE 1023 SlotTime B BB () A 20 ps
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Fig.4 Valid throughput and average delay versus number of stations
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Fig.5 CPU occupancy and AP process delay versus CPU operating frequency
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2)¥% CPU M E 5T 50 MHz B, AP e BRI S 2RI, HERXFHASHREZLE I L
HHEZET M FHRBCGESR, RERSEEM LTENSSHED;

3)%4 CPU B ESTA 80~ 100 MHz B, CPU FIJHE N 50% £ A LB 45E, Wi, AP B4 IEFER N A&
1-2ms, FERZGER. MBEHEG AKX, M CPU B AR K. Hial, mE CPU E#% 300 MHz, W
CPU R HEHNE 0% A4 . 4
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System-level Modeling and Performance Analysis of
Wireless Access System ’

FANG Lin-bo"?, HUANG Zhang-qin!, HOU Yi-bin', WANG Zhi-qiang’
(1. College of Computer Science, Beijing University of Technology, Beijing 100124, China; 2. The Second Artillery
Engineering College, Xi’an 710025, China)

Abstract: The wireless access point (AP) is a key device in wireless LAN (local-area network), and its
performance influences the data transmission quality strongly. To analyze the impacts of the main parameters
in the IEEE 802.11 protocol on the wireless access system and design low-cost AP, an abstract model of
wireless access system is built according to system design flow of complex embedded system before the
hardware/software of AP is actually realized. Based on the simulation of the model, the influence of the
parameter CW,,.. (minimum contention window) on the performance metrics such as valid throughput and
average frame delay were analyzed. The appropriate processing speed of CPU is also confirmed by analyzing
the CPU occupancy. The results show that the key design parameters can be determined through system-level

modeling and performance evaluation in the earliest design phases.

Key words: simulation; performance evaluation; embedded systems; access point
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