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2.

C Language Programming: Homework #8
Assigned on 12/29/2015(Tuesday), Due on 01/12/2016(Tuesday)

A R —EREZNEEIL IP table (ip_table#ERYER » M H AT LRI B RI4EE T 7l
4C8% search » update K delete 35 = {EBIERYEHINSRT -
BT
Divide prefixes of lengths 8-15, 16-24, and 25-32 into three length groups and store in 3
arrays called segmentation tables of sizes 2°, 2, and 2. Use the first 8 or 12 significant
bits of the prefixes for the segmentation table in each length group.
IP Prefix Format : IP / Length (e.g. : 4.0.0.0 4.17.255.0/24)
16-24 length group
8-15 length group 16-24 length group 25-32 length group

S Y

#£ B3t ip_table T » 0.0.0.0/8 and 0.2.64.0/15 EZEEHRIAE prefix length=8 » F/REA
S 8=<prefix length <16 E{H Array FHY 0" element E{@EAIE ;5 0.3.0.0/23 -
0.3.8.0/22 ~ 0.19.33.0/24 ~ 0.19.38.0/23 Fz 0.20.41.0/24 2 A& F} prefix length B AR
16 » REEBOBIHFEAR 16=prefix length<24 3={# Array Py 0" element and 1t
element BR{EMNE »

. Use the prefixes in the given prefix file to create the above data structure.
. Use the ip in the given search file & AFTEILFIIERIGETEE M search (longest prefix

match) » MFEH4CE% search BT EE L AVHFE] -

. For insertion, use the given insert file to & AJRSEEBILFHIERIERE - YR 40k

AP ]

. For deletion * use the given delete file to ¥ JRSCE T VB RIERETE delete BYBITE

WEE4C#% delete BT ERYBFR -

EWETK :

BB E S average search clock cycles » average insert clock cycles * average delete
clock cycles * MiEB4C#R{E AR clock cycles BMUESETBIZFAT -
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e.g. #ELT search FEZE 1400 clock cycles FYZREA 15000 2



8. Score

(1) create and search 60%

(2) insert 20%

(3) delete 20%
9. File

Input file at /home/data/hw8

IPv4_400k.txt

HAEERNR B prefix » FIZK create HHERI&ERE
¥ —1 prefix 0.0.0.0/0 {3 default prefix °
fE45] ip R €& match (0 bit AYEREY)

IPv4_search.txt

FEREEANA Ry ip » FAZRH#EST search

IPv4_insert.txt

AR ZE A B prefix » FIZKHETT insert

IPv4_delete.txt

HEAEZENZS B prefix * FAZKHEST delete

Output file

result.txt

BEAEZE By HETT 58 search EEAEHIEEIR -

result format

140.116.0.0/16
24.112.34.0/24

(BT H4E 53 B match BY prefix » 352% appendix
28 search FEENMIIER ¢ S50 INERER)

IPv4_400k.xt

IPv4_search.txt

IPv4_insert.txt

IPv4_delete. txt
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10. rdtsc: count the number of clock cycles of CPU

Function

How to use?

inline unsigned long long int rdtsc()

{
unsigned long long int x;
asm volatile ("rdtsc" : "=A" (X));
return Xx;

}

unsigned long long int begin,end, result= 0;
begin=rdtsc();

/ executing code you want to measure
end=rdtsc();

result = end-begin;

11. Appendix

LPM (Longest Prefix Match):

% create 58 2 A RIRER} 101.64.0.0/10 ~ 101.104.0.0/16

¥ search ip 101.104.1.0 IS °

R R —Fr& R} 01100101.01000000.00000000.00000000 K2
&R 01100101.01101000.00000000.00000000 °
WA R EORIER & match » {ER Ry LPM A% » match SR BE 1k -




