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Mapping Between Instructions and Functional Units

3.2 Mapping Between Instructions and Functional Units

Table 3—-2 shows the mapping between instructions and functional units and
Table 3-3 shows the mapping between functional units and instructions.

Table 3-2. Instruction to Functional Unit Mapping

.L Unit .M Unit .S Unit .D Unit
ABS MPY ADD SET ADD STB (15-bit offset)¥
ADD MPYU ADDK SHL ADDAB STH (15-bit offset)+
ADDU MPYUS ADD2 SHR ADDAH STW (15-bit offset)t
AND MPYSU AND SHRU ADDAW suB
CMPEQ MPYH B disp SSHL LDB SUBAB
CMPGT MPYHU B IRPt SUB LDBU SUBAH
CMPGTU MPYHUS B NRPT SuBU LDH SUBAW
CMPLT MPYHSU Breg SuB2 LDHU ZERO
CMPLTU MPYHL CLR XOR LBW
L.MBD MPYHLU EXT ZERO LDB (15-bit offset)¥
MV MPYHULS EXTU LDBU (15-bit offset)t
NEG MPYHSLU MV LDH (15-bit offset)*
NORM MPYLH MvCt LDHU (15-bit offset)¥
NOT MPYLHU MVK LDW (15-bit offset)t
OR MPYLUHS MVKH MV
SADD MPYLSHU MVKLH STB
SAT SMPY NEG STH
SsSuB SMPYHL NOT STW
SUB SMPYLH OR
suBU SMPYH
SUBC
XOR
ZERO
TS2only
D2 onty



Mapping Between Instructions and Functional Units

4.2 Mapping Between Instructions and Functional Units

Table 4-2 shows the mapping between instructions and functional units and
and Table 4-3 shows the mapping between functional units and instructions.

Table 4-2. Instruction to Functional Unit Mapping

.L Unit .M Unit .8 Unit .D Unit
ADDDP MPYDP ABSDP ADDAD
ADDSP MPY! ABSSP LDDW

DPINT MPYID CMPEQDP

DPSP MPYSP CMPEQSP

DPTRUNC CMPGTDP

INTDP CMPGTSP

INTDPU CMPLTDP

INTSP CMPLTSP

INTSPU RCPDP

SPINT RCPSP

SPTRUNC RSQRDP

SuBDP RSQRSP

sSuBSP SPDP
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// sum C.c
// calculates a sum by calling a C function

#include <stdio.h>
short sum_c func(short k);

short N=3;
short sum;

short sum_c func(short k)

{

}

short 1i;
short total = 0;

for (i=k; 1i>0; i--)
{

total += i;

}

return (total);

void main ()

{

}

sum = sum_c func(N);
printf ("Sum = %d", sum);

// required for printing output
// prototype for C function

// number of integers to sum
// store value returned from sumcfunc

// sum from top to bottom

// call sumcfunc to calculate sum
// print result
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// sum asm.c

// Calculates a sum by calling an assembly function

#include <stdio.h>

extern short sum_asm_func(); // declare external assembly function

short N=3;
short sum;

main ()

{

sum = sum_asm func (N);

printf ("Sum = &4,

}

; sum_asm func.asm

sum) ;

// number of integers to sum
// value returned from sum_asm_func

// call sum_asm_func to calculate sum
// print result

; assembly function to find n+(n-1)+...+1

.def
_sum_asm_func: MV
SUB

LOOP: ADD
SUB
[Al] B
NOP
B
NOP
.end

L1
.51

.L1
.S1
.52

.52

_sum_asm_func
A4,n1
Al,1,Al

A4,Al,A4
Al,1,Aa1
LOOP

5

B3

5

Ne e Na Ne N N

asm function called from C
setup N as loop counter in Al
decrement N

accumulate in A4
decrement loop counter Al
branch to LOCP if Al#0
five NOPs for delay slots
return to calling routine
five NOPs for delay slots

=
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; sum_asm func.asm

; assembly function to find n+(n-1)+...+1

.def
_sum_asm_ func: MV
SUB

LOOP: ADD
SUB
[Al] B
NOP
B
NOP
.end

L1
.51

L1
.S1
.52

.52

_sum_asm_func
A4,Al
Al,1,Al

A4,A1,A4
Al,1,Al
LOOP

5

B3

5

.
’

asm function called from C

setup N as loop counter in Al

decrement

N

accumulate in A4

decrement
branch to
five NOPs
return to
five NOPs

loop counter Al
LOOP if Al#0

for delay slots
calling routine
for delay slots

; sum_asm_func.asm using cross-paths and alternative branch instruction
; assembly function to find n+(n-1)+...+1

.def
_sum_asm_func: MV
SUB

LOOP: ADD
SUB
[B1] B
NOP
B
NOP
.end

.L2x
.S2

.Llx
.52
.81

.82

_sum_asm_func
A4,B1
B1,1,B1

A4,B1,Ad
B1,1,B1
LOOP

5

B3

5

’

asm function called from C

setup N as loop counter in Al

decrement N

accumulate in A4

decrement

alternative branch unit

five NOPs
return to

loop counter Al

for delay slots
calling routine

.82 must be used here

.S1

0



O W~-JoO T d WP

W ~Jo U1 WN R

.

e e e e e e e e

; sum_asm_func.asm

; assembly function to find n+{n-1)+...+1

.def
_sum_asm_func: MV
SUB

LOOP: ADD
SUB
[Al] B
NOP
B
NOP
.end

; sum_sa_func.sa

; linear assembly function to find n+(n-1)+..

.def
_sum_sa_func: .cproc

.reg

MV

MV

SUB

LOQP: ADD
SUB
[ctr] B
.return
.endproc

.L1
.S1

L1
.51
.52

.82

_sum_asm_func

A4,Al
Al,1,Aal

Ad4,Al1,A4
Al,1,Al
LOOP

5

B3

5

_sum_sa_func
N

sum, ctr

N, ctr

N, sum
ctr,1,ctr

sum, ctr, sum
ctr,1l,ctr
LOOP

sum

; asm function called from C
; setup N as loop counter in Al
; decrement N

; accumulate in A4

; decrement loop counter Al
; branch to LOOP if A1#0

; five NOPs for delay slots
; return to calling routine
; five NOPs for delay slots

.+l

Ne Ne Na we v

linear asm function called from C
start of linear asm function

asm optimizer directive

setup loop counter in ctr
accumulate total in sum

decrement ctr

accumulate in sum

decrement loop counter

branch to loop if ctr # 0
return sum to calling function
end of linear asm function
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