LSUEE 4720 Homework 2 soltion Due: 9 March 2005

For answers to the questions below refer to the PowerPC' description Book I which can be found
on the class references page, http://www.ece.lsu.edu/eed720/reference.htmll.

Problem 1: One instruction that MIPS lacks but many RISC ISAs have is an indexed load. Find
the closest equivalent PowerPC instruction to SPARC’s 1w [r2+%r3],%r1.

(a) Show the instruction in PowerPC assembly language.

# Solution:
lwzx rl, r2, r3

Note: Instruetion 1dx, which loads 64 bits) would also be graded correct, but since SPARC'S 1w I8 a 32-bit unsigned
l0ad (In SPARC V9), PPC's 32-Dit unsigned indexed load, 1wzx, I8 more correct.

(b) Show how the instruction is coded, include the register numbers.

OPCD RT RA RB XO
Toxt: | 31 1] 2] 3 B[ 1]
0 56 10 11 15 16 20 21 30 3131

Problem 2: One instruction that MIPS lacks but that a few other RISC ISAs have is autoin-
crement addressing. PowerPC has an instruction that can be used for autoincrement addressing
but is more powerful than the autoincrement addressing described in class. Find the PowerPC
instruction.

(a) Show the assembly language for the PowerPC instruction doing the same thing as the following
autoincrement instruction: 1w ri1, (r2)+.

# Solution
lwzu ri1,4(r2)

The PowerPC instruction above is not 100% equivalent because it uses r2+4 as the efective address whereas a
typical autoincement would use r2 as the efective address. This is noT & practical problem because r2 could be initialized
o Tour less that the nrst address to be loaded.

(b) Show the coding for the instruction above.
OPCD RT RA D

Toxt: | 33] 1] 2] 4]
0 56 10 11 15 16 31

(¢) The PowerPC instruction is more powerful than an ordinary autoincrement instruction. Show
a code sample using the PowerPC instruction for which an ordinary autoincrement would not be
suitable. Briefly explain why an ordinary autoincrement would not do.

LOOP:

lwzu r1, 16(r2)
cmpdi r1,0

bne LOOP

Theloop above loads words separated DY 16 bytes. An ordinary autoinerement would require an extra add instruction
(OU\QYW'\SQ it would load words separated by 4 Dytes (th&t 1§, consecutive WOYGS).


http://www.ece.lsu.edu/ee4720/
http://www.ece.lsu.edu/ee4720/reference.html

Problem 3: PowerPC has a wide variety of load and store instructions. Find the load instruction
that is least suitable for a RISC ISA based upon the criteria discussed in class. Explain why it’s
least suitable.

Instruction 1swx is un RISC like because it can load several YQg\SUéYS and so an '\mp\QQO&UOﬂ would have to send
the instruction tthUgh pQT'E of the pipe\m@ several times, unlike conventional RISC instructions. This would make the
p'\p@\mQ QONtrol mueh more Q()mp\'\QMQd, but not 100 Qomp\'\eamd since PPC is a real ISA with tast \mp\@m@ﬂt&t\OﬂS.

Problem 4: Some instructions are more difficult to implement than others, one reason is that
the difficult instruction does something very different from normal instructions, requiring at least a
moderate amount of additional hardware. Some difficult-to-implement instructions are listed below.
Explain what the difficulty is (what extra hardware or control complications would be needed).

(a) An indexed store instruction. (An indexed load instruction would not be considered difficult.)

An indexed store would have three source OPQTM\OS, Two for the effective address and one for the store value. That
would YQQU‘YQ three read pOYT,S from the ng\Sth file, 1T no other instruction hag three source TQg\SKQf Opr&ﬂGS then
'\mp\QQOmg The indexed store would increase the cost by Q S'\gﬂmQQﬂt amount.

(b) Autoincrement (or PowerPC’s version) load instructions. (The autoincrement or PowerPC
version of the store instructions are not difficult.)

An autoinerement load writes two ng\StQY values, the loaded value and the incremented address. That would require
WO register write ports, it no other instruction wrote two Or more OPQTQT\GS than that would inerease the cost by a
S'\gn'\ﬂeimt amount.



