EE 4720 Homework 1 solution Due: 18 September 2002
At the time this was assigned computer accounts and solution templates were not ready. If they
become available they can be used for the solution, either way a paper submission is acceptable.

Problem 1: Write a MIPS assembly language program that copies and converts an array of
integers to an array of doubles. Use the template below.
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## cpy_w_to_dbl

## Register Usage

#

# $a0: Procedure input: Address of start of integer array (to read).
# $al: Procedure input: Length of integer array.

# $a2: Procedure input: Address of start of double array (to write).

.globl cpy_w_to_dbl
cpy_w_to_dbl:
Your code can modify $a0-$a2 and $t registers.
A correct solution uses 8 instructions (not including jr, nop),
a different number of instructions are okay.
Points will be deducted for obviously unnecessary instructions.
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Solution starts here.

sll $al, $al, 2
add $al, $al, $al

LOOP:
lwcl $£0, 0($a0)
cvt.d.w $£f0, $£f0
sdcl $£0, 0($a2)
addi $a0, $a0, 4
bne $a0, $al, LOOP
addi $a2, $a2, 8

jr $ra
nop

Problem 2: What do the Sun compiler -xarch and -xchip options as used below do, and what
are the equivalent gcc 2.95 (GNU C compiler) switches.

cc myprog.c —o myprog -xarch=v8 -xchip=super

C 6 / Sun Workshop 6 cc compiler.

OPUOH -xarch=v8 SPQQ\T\QS that the QOH\pHQY should emit v8 instructions. The closest equivalent gee switen 18
-mcpu=v8. The —xchip=super OPU()T\ talls the eompno.r 10 select and arrange ingtructions for a supersparc Qmp.
The equivalent gee option is -mtune=supersparc.


http://gcc.gnu.org/onlinedocs/
http://docs.sun.com

Problem 3: In Sun’s CINT2000 SPEC Benchmark disclosure for the Sun Blade 1000 Model 900
Cu they specify a -xregs=syst compiler flag for several of the benchmarks compiled under the
peak rules. Hint: Use a search engine to find this rare flag. Guess what many of the search hits
are to?

(a) What does this flag do?
1T tells the Q()mpn@l‘ That it can use YQ%I\SLQYS nOYm&\\y reserved for the SyST.Qm.

(b) How does it improve performance? Hint: It affects one of the few low-level optimizations covered
i class up to this point.

1T cases the YQg‘StQY &SS‘gﬂQO prob\@m. That is, because more YQg\SI@YS are available for Q()mp“@f use the eomp'\\@r
can leave more values in YQg\SUéYS ragher than WNUT\% and YQQG\H% them from memory.

(c¢) How often could this option be used in the real world?
The Sun documentation QXp\QmS that the OPUOH cannot be used when SySIQm libraries are used, which almost every
program uses. S0 the Opt'\()n could not be used very often.

Problem 4: Benchmark suites are suites because a single program might run well on a processor
that runs most other code poorly.

SPEC CINT2000 benchmarks in the following categories: The fastest two Pentium 4s, the fastest
Athlon, and the fastest Alpha. (Figure out how to get a result-sorted list of machines that shows
processor type.)

The solutions below are based on: Intel DRSOEMYV2 motharboard (2.8 GHz, Pentium 4 pTOQQSSOY)

(Note, the links won't work forever.)

(a) What programs might an unfair Intel advocate want removed from the suite?
The A\pha outperforms the Pentium on the Vpr and mef benchmarks, so the unfair intel advocate would want those
removed. The Athlon outpgrforms the Pentium on QY&TI\/ and eon, o the unfair person would want those removed 100.
For the parts below consider the relative performance of the programs in the suite. (Put the
bar graphs for two different systems side by side and note the difference in shape.)

(b) Why might one expect the top two Pentia to be very similar? Are they in fact very similar?

It appears from the name that U\Qy omy differ in clock TYQQUQﬂQy. (TmS could be verified from the Processors'
GMQST\QQIS.) The internal G@Sigﬂ of the two processors are The same and so U\Qy would share the same SUQT\gU\S and
WeaKknesses mnmng programs. However, IhOUgh the clock TYQqUQT\Q'\QS of the processor cores are different, other pMIS of
the sysmm, for Qxamp\e, he memory Dus, are the same and so the pgrformaneé 0f the Taster Qmp Will not be 22—687 fagster
on every benchmark.

(¢) Why might one expect the Athlon to be more similar to the Pentium than to the Alpha? Does
it?

The Pentium and Athlon have similar ISAs, while the Pentium and Alpha have very different ISAs. I the instruction
set was the omy th'mg that determined PQYTOHT\QT\QQ then the Pentium and Athlon would be identical. If the instruction
set nad no impact on performance the Pentium would difrer from the Athlon as much as it does from A\ph&. The reality
18 Datween the two, the instruction set has some (me&pS TQ\&U\/Q\y sma\\) impaet on prTOYmM\QQ.

The Athlon does appear more similar to the Pentium than the A\ph‘c\».


http://www.spec.org
http://www.spec.org/osg/cpu2000/results/res2002q3/cpu2000-20020827-01581.html
http://www.spec.org/osg/cpu2000/results/res2002q3/cpu2000-20020827-01583.html
http://www.spec.org/osg/cpu2000/results/res2002q3/cpu2000-20020801-01512.html
http://www.spec.org/osg/cpu2000/results/res2002q3/cpu2000-20020812-01551.html

