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Fig.3 Record format of the data block
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Tablel Latency of machine instructions
1
Machine instructions cpuid rdmsr rdpmc rdtsc wrmsr
Latency (ns) 173 180 82 69 220
NSC , , 2.
(coefficient of variation) , 0.5%. 4
NSE 0.6%~2.1% , 0.5%.
Table2 Latency of macro-instructions
2
Acronym Macro-Instructions Latency (nS) Event symbol
Value Symbol
NS NET_SLICE_INIT() 87 Ta n(a,€)
NSS NET_SLICE_START() 132 = -
NST NET_SLICE_STOP() 154 " _
NSE NET_SLICE_EXIT() 904 (1.4%) 7, n(xe)
Inter-Overhead between
NSO NET_SLICE_START() and NET_SLICE_STOP() 150 % n(o.)
Overhead of
NSA NET_SLICE_START() and NET_SLICE_STOP() 303 i n(s.e)
; ) . . , NET_SLICE_START  NET_SLICE_STOP
NET_SLICE_START  NET_SLICE_STOP
450
4m |
= |
g 2 |
g 20
g 20 f
O 1%
m [
m [
0 ;d:lle_EI:
4 ™h 8h coh ch doh
Events
ONS ENSS ONST ONSE ENSO ENA
Fig.4 Event occurrences of macro-instructions
4
4 NSE ( 79H) 408, 907 ,
. NSE ; 144( 80H), 126( DOH),
77( COH). ,
2 4 , )
22
NetSlice ,
CONFIG_VIA_RHINE CONFIG_EEPRO100 ,
Linux 2.4.01*3
NS
( 2 4 ).
1 NSI,7  NSA( ),1 NSE 4 TCP
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3,

3 .

Table3 The overhead of NetSlice on systems

3 NetSlice
Configuration system.map (Bytes) vmlinux (Bytes) bzlmage (Bytes) lat_tcp (us) netperf (us)
442947 2612768 920 909 103.7 (0.1%) 104.92
443 497 2613537 921 299 104.11 (0.2%) 105.78
443 497 2613537 922 471 105.11 (0.4%) 105.89
2.3
, ( lat_tcp) 1, ,NetSlice
. 4w
5 lat_tcp lat_tcp % 0 |
;lat_tcp_nsO NetSlice g Df
8 20
Jat_tcp_ns 3 5) 2 aof
512 Jat_tcp ns  lat_tcp B Br
S 10 |
0.5%. 1 518 : 5wl
286 1%. NetSlice ~ ~ 0 .
64 18 X 52 104 1280 1518
Framesizes (Bytes)
’ Dlat_tcp Mlat_tcp nsO  Olat_tep ns
U4(serializing instructions), Fig.5 Event occurrences of macro-instructions
5
2.4
NS )
, nsdump , , . :
,nsdump NetSlice ,
3
NetSlice 6 NET_SLICE_CONF(), Linux
alloc_skb() . , ' N/ ; T N
. 6 A B TNe W @; X T Ne 3) @
B 4 K X NSA 5)
) K NSA
Ti :Ti/_ Tos (1)
Nio =Nie—Noe 2
K
T=T'-27-7, (3)
=
K
Nie =N _Z;n(/z,e) N 4
=
K
T=T'-7,->1,-7,-7,. (5)
j=1
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Fig.6 Anexample of using macro-instructions
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A Tool for Automated Analysis of Network Software L atency*
LIU Hai-peng, ZHANG Gen-du

(Department of Computer Science and Engineering, Fudan University, Shanghai 200433, China)
E-mail: 990309@fudan.edu.cn
http://www.fudan.edu.cn

Abstract: The complexity and the dynamic executing behavior of network software add to the difficulties for
identifying the precise causes of latency. Using performance monitoring functions provided by the advanced
microprocessor and implementation characteristics of network software, NetSlice provides a novel, modular, and
extensible way for automated analysis of network software latency. The architecture of NetSlice and its components
are introduced at first. Then the performance of NetSlice is studied in detail and the typical application strategy is
also given. To demonstrate the utility of NetSlice, the results of analyzing the latency of TCP sending process on
Linux operating system are presented. The experimental results show that NetSlice can shed considerable light on
the causes of latency in network software.

Key words: network protocol; latency; performance-monitoring counter; Linux operating system

* Received January 7, 2001; accepted May 18, 2001
Supported by the National High Technology Development 863 Program of China under Grant No.863-300-02-03-99

© kR

http:/ www. jos. org. cn



	NetSlice体系结构
	核心功能单元
	NS模块
	测量数据格式和数据传送方式
	NS模块的配置
	基本文件操作的核心函数

	Nsdump应用程序

	NetSlice性能分析
	指令和宏指令开销
	系统的额外开销
	用户层环路时延
	丢包问题

	应用策略
	应用实例
	结  论

