C Programming Language: Homework #8

Assigned on 01/05/2010 (Tuesday), Due on 01/19/2010 (Tuesday) 

1. Write a program to create the data structure for the IP table (c_programming_ip_table) and then measure the average time of “search”, “insert”, and “delete” operations.
2. Description of data structure:

a) Create array_1(size:256) and array_2(size:65536) for the 8≦prefix_length<16 and  16≦prefix_length. IP table Entry Format：IP / Length (e.g.：4.0.0.0  4.17.255.0/24).
b) Ex: The prefix length of 0.0.0.0/8 and 0.2.64.0/15 is smaller than 16. They need to be inserted into the 0th element position of array_1. The prefix length of 0.3.0.0/23, 0.3.8.0/22, 1.3.33.0/24, 1.3.38.0/23 and 1.3.41.0/24 are larger than 16. They need to be inserted into the 0th and 1th element position of the array_2.
3. After building the data structure, we have to simulate the IP addresses for search, insert, and delete operations. The description is shown as follows.

3.1 For search: 
   The entries in IP table are reorder randomly. Retrieve the IP address of each entry and do      “search” operation in the data structure (longest prefix match). Measure the search time in averagely.
3.2 For insertion: 
   95% of all entries are first used to create the data structure, and then remaining 5% of all entries are used to do “insert” operation and measure the insertion time. 
3.3 For delete:

   5% of all entries are randomly selected to do “delete” operation.
4. Report requirement:

   The results contain the average of search clock cycles, insert clock cycles, and delete clock cycles respectively. Please make figures to show the results as follows.

[image: image1.emf]IP lookups

0

5000

10000

15000

20000

25000

30000

200 600 1000 1400 1800 2200 2600 3000 3400 3800 4200 4600 5000

clock cycles

numbers

numbers


c_programming_ip_table





0.0.0.0/8�0.2.64.0/15�0.3.0.0/23�0.3.8.0/22�1.3.33.0/24�1.3.38.0/23�1.3.41.0/24�…





array_2: 16≦prefix length





array_1: 8≦prefix length<16








