LSUEE 4720 Homework 3 soution Due: 28 March 2016

Problem 1: Tllustrated below is our MIPS implementation with some control logic shown. Modify
the implementation so that it can execute the SPARC v8 instructions as described below. In your
solution ignore register windows, assume that SPARC uses an ordinary 32-register general-purpose
register file.

Details of the SPARC ISA (which includes later versions) can be found in
http://wuw.ece.lsu.edu/eed4720/doc/JPS1-R1.0.4-Common-pub.pdf]. An Inkscape SVG ver-
sion of the illustration below can be found at
http://wuw.ece.lsu.edu/ee4720/2016/mpipei3b.svg].

Solution on next page.
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(a) Modify the implementation for format 3 arithmetic instructions. Use add as an example. Show
changes in the bits used: to index the register file, to format the immediate, and to generate the
writeback register number, dst.

solution appears in blue on the pr\/\OUS page. The bits af the '\HPUI 1o the TQg\ST,QY file have been Qhanged, and
notice also that the p'\p@\mo, latenes at the YQg'\SIQT ile OUIPU'ES were renamed, for Qxamp\e, from rsv 1o rsiv. Since all
SPARC 'mt@g@r instructions that write a value, use the rd field for that value. For that reason the dst mux '\T\PUI for rt
nas been removed. Also note that the immediate unit uses fewer bIts. (\T the sethi instruction were '\mp\emenwd then
the number of bits m'\gm De QXande.)

(b) Modify the implementation for branch instructions. Use BPcc as an example. Be sure to make
changes for computing the branch target.

Show changes in the hardware to generate the target address. Remove the unneeded MIPS
branch comparison hardware and add a CC register.

sotution shown in pUTp\Q. The braneh d'\sp\aegment DITS ware Qh&ﬂg@d af the 'mput 10 the \D-St&g@ adder. Also, &
CcC OUIPUI was added to the ALU and the value is carried U\Y()Ugh the p'\p@\mg 1o the 1D stage where it's used to write &
new CC regjster. (It goes without saying that bypass paths could be added to the braneh control logie.) Also notice that
ne Qompar‘\son unit in 1D hag been removed (Sh()\Nﬂ with & red QX).

(¢) Modify the implementation for load and store instructions. Use LDUW and STW as examples.
Show changes in the format immediate unit, and make sure that it can handle both ADD and
loads and stores.
Ch&ﬂgQS shown in green. On\y the STWinstruction TQG‘U'\YQS further Qh&ﬂgQS. Aninstruction like stw r1, [r2+r3]
nag three source YQg'\SIQTS, and so a third read P()Y'E nas been added to the YQg'\SIQT file. A p‘m\ for the retrieved value,
rdv, 18 pf()\/'\d‘éd 1o the Mem Port Din and red ex breaks the old P&U\ (Trom what was TI\/).

Problem 2: Section 1.3.1 of the SPARC JPS1 lists features of the ISA.

(a) Indicate which features are typical RISC features and which features are not.

The tyP\QQ\ RISC features are those that facilitate p'\p@\'\ned '\mp\emenmﬁons and make it Qasy 10 Qomp'\\o. code. Th@y
are 32-bit instructions (‘AS OPPOSQG 10 variable-sized 'mstruet'\ons), Tew addressing modes, and triadic register addresses (QS
OPPOSQG 10 h&v'\ng arithmetic instructions read memory or TOYng an arithmatie instruetion o use the same ng\SIQY for
1Ts Tirst source and destination, or Som@tmng like U\M).

(b) One feature is “Branch elimination instructions” Provide an example of how such an instruction
can be used to eliminate a branch.

The conditional moves are the branch elimination instructions. ThQ\j Wwrite a YQg\StQY if 2 condition is true. For
example, movg ril, r2 (move greater than) will write r2 with the value of r1 only if the ICC regjster Z (zero) and N
(ﬂQg&U\/Q) DITS are both zero (m@amng The last CC instruction result was SU'\QUy gremr than ZQYO). IT the condition is
Not true r2 is unchanged.

See page 276 of the SPARC JPS1 Tor an example.

Note: other ISAs, such as ARM, achieve the same result using P\”QG'\QQUOH.



