[SU EE 4720 Homework 3 solution Due: 20 October 2006

Problem 1: Show the changes to the MIPS implementation below needed to implement the SPARC V8
instructions shown in the sub-problems. (See the SPARC Architecture Manual linked to the course references
page for a description of SPARC instructions.) Do not show control logic changes or additions. For this
problem assume that SPARC has 32 general-purpose registers, just like MIPS. (In reality there are 16n,
n > 4 general-purpose registers organized into windows. An integer instruction sees only 32 of these but
using save and restore instructions a program can replace the values of 16 of them, the feature is intended
for procedure calls and returns. To satisfy curiosity, see the description of register windows in the ISA
manual.)
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For solution can use larger version on next page.

(a) Show the changes for the following instructions. The only changes needed for these are to bit ranges in
the ID stage.

add %gl, %g2, %g3
sub %g4, 5, %gb
Ch&ﬂg@s shown in blue in the d'\&gfé\m. The instruction bits used for the two QX'\SY\\'\g read POWS on the \D-St&g@ \”Qg\StQT file
Qh&ﬂg@d 10 18:14 and 4:0, 50 that the SPARC rs1 and rs2 TQg\SlQTS would be retrieved. The bits in to the \D*ST.Q%Q format-immed
\Og\Q Q\'\&\'\de 10 12:0, TQﬂQQUﬂg the SPARC immediate field.

(b) Show the changes needed for the store instruction below. This will require more than changing bit ranges.

st %g3, Lhgl+lg2]
Changes shown in in the diagram. The store instruction has three source operands so 4 third read port added to the
register file. In EX, the MUX leading to the ME-stage Data In port now gets its input from rdv (the new register read port value).


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

(¢) Show the changes needed to implement the instructions below. The alert student will have noticed the
ALU has a new output labeled cc. That output has condition code values taken from the result of the ALU
operation.

e Don’t forget the changes needed for the branch target.
e The changes should work correctly whether or not the branch immediately follows the CC instruction.

e Cross out the comparison unit if it’s no longer needed.

subcc %gl, %g2, %g3
bge TARG
Ch&ﬂgQS shown in PUFP\Q in the d'\agr&m. The ce instructions write the condition-code register, whieh is like any other register
and so 18 p\&QQG in the ID stage. The CC value is Qomputed by the cc OUIPUI of the ALU, and that is carried a\ong the p'\p@\'me in
new CC p'\po,\'me latehes to the WB St&g@ where a new CC TQg\SUéT is written. That new ng\StQY Nas a write-enable (\NQ) mput 80
that Omy ee instructions (SUQh as subcc) Will write it. The OUEPUI of the c¢ YQg\ST.QT connects 1o the branch control \Og\Q, 4 ¢c value
is DyPQSSQ(l from the EX St&gé 80 that a branch '\meG'\&tQ\y after a ce instruction (&S in the examp\@ M)()\/Q) doesn't have to stall.
SPARC branch instruction Targets are Q()mpUT.Qd a5 a G'\SP\&QQQO from PC rather than NPC, so \F/\D laten Qh&ﬂg@d. The
\D*Sl&gg branch target adder lower 'mput Qhang@d 10 reflect the pOS\UOY\ and size of the d\Sp\ﬁQQQO fleld in SPARC Instructions,
Dits 21:0.
Gmding Notes: Some submitted solutions have the ce YQg\SUéY Dits Qompamd 10 the comp field in the branch instruction.
That won't work because the comp field does not SPQQ'\W QXE).QUy what the cc bits should be. For examp\e, be (braneh QQUQ\ 1o ZQYO)
JuSt checks if the Z DIT 18 set.
some submitted sotutions show the CC register Dng written in the instruction's EX stage. That won't work because the
instruction may be SQU&Sth after EX (&ﬂd $0 1t would not QQSHy he P()SS'\D\Q 10 recover the old cc \/&\UQ). Given what's been covered
80 far it may seem like 2 SQUQSY\ Won't h&pr\'\ 10 an instruction that reaches EX, but that will Qh&ﬂg@ when we cover QXQQPUO“S.



