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At start of block, assume the values
of variables a, b, ¢, and 4 are in

WA LA mmor)

Variables t, u, and v are compiler-
generated temporary variables.
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D R1, a
D R2, b
JB R2, R1, R2

T
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t=a-0>b LD R1, a
LD R2, b
SUB R2, R1l, R2
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D R1, a
D R2, b
JB R2, R1, R2

T

.......................................................................................................................................................................................................................................................

<

NG
registers are in use - pick the firsk
two available for a and b. Choose to puk b in R2
because b is not used again in this
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D R1, a
D R2, b
JB R2, R1, R2

T

.......................................................................................................................................................................................................................................................

Uu=a-=«c LD R3, C
SUB R1, R1, R3
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a is aireadv i R1, so no Load

t=a->b needed.,

b is used laker, so don't overwrite R2.
load ¢ into R3.

21 2 Pub resulk ko R1 since a is nobt needed again
""""""""""""""""""""""""""""""""""""" tn this blocl,
a k .
u=a — @ D R3, €

SUB R1, R1, R3
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D R1, a
D R2, b
JB R2, R1, R2

T

.......................................................................................................................................................................................................................................................

Uu=a-=«c LD R3, C
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D R1, a

> R2; D
UB R2, R1, R2

T

..........................................................................................

E and u are aireac&v i registers - no loads
needed.,

Perform addition, putting the resulk into R3; ¢ is ho

Llonger needed in this blocle,

.........................................................................................................................................

AN

/ PITRCTRE
ADD R3, R2, R1

R3 o e b EEEESEIENIE L

.......................................................................................................................................................................................................................................................

u,Ev abtd K2 K1 R3
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W t v a b c d (KR K1 K3
a =il LD R2, d

R1 RR | R3 a ” c d b w v
""""" o | ad b vitites FIELINC Ll i s

Py
prre
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w E v a b e d R R1 R3
a =d LD R2, d

R1 R | R3 a ” c d b w v
""""" o | ad b vitites FIELINC Ll i s
do= vif ADD R1, R3, R1
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Rl | R2 R3[| .a T b e R
""""" o b gt o GHEEEE I
a =d LD R2, d

Rl | 'R2 | R3"[l o REERECE RGOS
""""" o | ad vl SEEEE T OB e o
d=vif § ADD R1l, R3, R1

R1 R2 | R3 at | b e R d b w v
A e | oo o AR o T R3

w and v are i
reqgisters, so no loads needed.
Cannot destroy a (exists only in R2) withouk
storing back to memory, so use R1 for resulk.
Move d to R1 from R2.
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.......................................................................................................................................................................................................................................................

w b v a b c Aol R2 R1 R3
a =d LD R2, d

R1 R = R3 a ” c d b w v
""""" o | ad b vitites FIELINC Ll i s
di=vif ADD R1, R3, R1

R1 R2 | R3 ot | b BN d b w v
A e v e o T RS
ex1t ST a, R2

ST d, R1
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wi o b o o o b mcEl A R2 RIS R3
B We're at the end of the block, Modz;—s;k\o&\
values of R1 and R2 are stored back to memory (d and a v

respectively). Value of R3 can be lost - it is a temporary of
only this bloci, '
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getReq function
X = v OF Z

How do we do Ehis?
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getReq function
X = v C)Fo’ Z

"l. If y is currently i a register, pick a
register already containing y as Ry, Do
nob issue a machine instruction to Lload
this reqister, as none is needed,

2. If y is not in a register, but there is a

register currently empty, pick one such
register as Ry, [LD Ry, y]
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getReq function

3. The difficult case occurs when y is ot in a
reqister, and there is ho register that is
currently emply, We need to pick one of the
allowable registers anyway, and we need to
make ik safe bto reuse. Let R be a candidate
register, and suppose v is one of the variables
that the register descriptor for R says is in R.
We need to malke sure that v's value either is
not really needed, or that there is somewhere
else we can qo ko qet the value of v. The
possibilities are:
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getReq function

(a) If the address descriptor for v
says that v is somewhere else besides
R, then we are 0K,
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getReq function

(b) 1f v is x, the variable being
computed by nstruction I, and x is
not also one of the other operands of
instruction I (z tn this @.x&m[ai.e), then
we are OK. The reason is that i this
case we khow bhis value of x is never
again going to be used, so we are free
to ighore Lit.
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getReq function
X = v C)Fo’ Z

() Otherwise, f v is not used later
(that is, after the instruction I, there
are o ﬂfur&ker wuses c::-nf v, and Exf vV LS
live on exik from the block, then v is
recomputed within the block), then we
are 0K,
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getReq function
X = v C)Fo’ Z

(A) If we are not OK bv one of the
first three cases, then we need to
generate the store instruction ST v, R
to place a copy of v in iks owi
memory location. This operation is

called a spill.” [p. E47-84-% ]
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getReq function
X = v C)Fo’ Z

f&epeo& the above (o) - (&) s&eps for
each variable v currently in R.

Let the score of R be the number of ST
instructions qgenerated. Choose the R
with lowest score to actually use.
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getReq function

We also need a register for the resulk, Rx.
"The issues and options are almost as for
y, 50 we shall only mention the differences.

1. Since a new value of x is being
computed, a register that holds only x is
always an acceptable choice for Rx. This
statement holds even if x is one of Y and
z, since our machine itnstructions allow two
reqgisters to be the same in one instruction.
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getReq function
X = v C)Fo’ Z

2. If y is not used after instruction I,
in the sense described for variable v
i ke (3¢), and Ry holds only y
after being Loaded, if necessary then
f&v can also be used as Rx. A similar
option holds regarding z and Rz." fpﬁ
54% ]
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(J Compile to binary
[J Execute the code

[ Intel asm syntax

Demangle identifiers

cerfcsebutfaloedu

gcc —fno—asynchronous—-unwind-tables -00 -S foo0.cC
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