-- --

CS/ECE 752: Advanced Computer Architecture I

Prof. Mark D. Hill T.A. Mo Shen

HOMEWORK V

Due Monday 31 October 1994

Pertains to Chapter 5 of the text (Hennessy and Patterson, Computer Architecture: A Quantitative Approach, Beta of 2nd Edition, 1994). You should work alone. No late assignments will be accepted.

Problem V.1 (2 points). H&P problem 5.1 (Ignore "Show why the loop is not parallel.")

Problem V.2 (3 points). H&P problem 5.8 (Except use Figure 5.2, p. 256.)

Problem V.3 (6 points). Write a program that mimics a branch history buffer with either (a) 64 entries using the 2-bit prediction scheme (Figure 5.13 Beta Edition) or (b) 128 entries using one-bit prediction. In both cases, let the entry be selected with the least-significant bits of the PC word address.

Instruction fetches can be predicted-taken or predicted-sequential and actually-taken or actually-sequential. For both (a) and (b), what fraction of instruction fetches were in each of the four cases for trace /p/course/cs752-markhill/public/SPEC92/013.spice2g6.din? † Which prediction scheme works better? Please also hand in a copy of your code and output.

hhhhhhhhhhhhhhhhhh † Each memory reference in the trace is represented with a line containing three hexadecimal numbers with the "0x" prefix

elided: type, address, and instruction. Types of 0, 1, and 2 correspond to data read, data write, and instruction fetch, respectively. Addresses are byte addresses. For instruction fetches, the instruction field gives the MIPS instruction value that was fetched. The field is 0 for data reads and writes. Hint: You do not need to parse the MIPS instruction field to do this assignment.

Example Trace Comments ------------- -------- 2 400170 8fa40000 Instrn fetch at PC=0x400170 returns 0x8fa40000 0 7ffebc84 0 Data read from 7ffebc84 so instrn was a load 2 400174 3c1c1001 Instrn fetch at PC=0x400174 returns 0x3c1c1001 2 400178 279cc660 Another instrn fetch, so last instrn was not load/store 2 40017c 27a50004 Instrn fetch 2 400180 af8589a8 Instrn fetch 1 10005008 0 Data write to 10005008 so instrn was a store

-- --