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APPENDIX A SampleSource Codefor the
TMS320C3x/4x DSP Processors

A.1 Sample Code

The sample code on the following pages provides an exampl e of the documentation and
implementation techniques for the source code of this product. Source licenses are
available for this product.
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7 %% %W 9B % YEY %)% WBC

; Copyright (C 1992-95 W deband Conputer Corporation
; Al Rights Reserved

; NAMVE

; vadd - add the floating-point elenents of 2 arrays [a] and [b],

; and place the results in array [c].

7 SYNTAX

; void vadd ( a, i, b, j, ¢, k, n)

; float *a ; /* Pointer to input vector [a] */

; int i ; [/* Vector [a] elenent stride */

; float *b ; /* Pointer to input vector [b] */

; i nt j 3 I* Vector [b] elenent stride */

; float *c ; /* Pointer to output vector [c] */

; int k ; [/* Vector [c] elenent stride */

; i nt n; /* Count of floating-point elenents */

; DESCRI PTI ON

; vadd() adds the floating point elenents found in 2 input arrays.

; The results are stored in array [c]. Vectors [a], [b] and [c] may

; over |l ap.

; This routine utilizes smart striding techniques where incomng stride
; | engths are conpared to one anohter for simllarity. The idea is to
; utilize 1 index register (IRO or IRl) for sinilar strides. In cases
; where the strides all vary, the first two strides are handl ed by

; index register RO and IRl, while the last is updated using a conmon
; ext ended precision register Rx. Obviously, the cases where index

; registers are used are faster algorithnms than cases where index

; registers are used in conjunction with extended precision registers.
; Logically, the algorithmcan be shown as foll ows:

; Ent er No

e > [a] stride =[b] stride ? -------- > Case2

; I I

; | [a] Assigned IR0

; | [b] Assigned IRL

; | [c] Assigned R2

; | Yes

; |

; I

; I

; Casel

; [a], [b] Assigned IR0

; [c] Assigned IRL

; EXCEPTI ONS

;. NOTES (C40)
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; Regi ster use

; Used:

; Rest or ed:

;I SSUES (C40)
. gl obal _vadd

FP . set AR3

_vadd
PUSH FP
LDI SP, FP
.if . REGPARM ==
LDl *-FP(2),
LDl *- FP(3),
LDl *-FP(4),
LDl *- FP(5),
LDl *- FP(6),
LDl *-FP(7),
LDI *-FP(8),
.else
LDl AR2, ARO
LDI R2, IRO
LDI R3, ARl
LDI RC R3

ARO
| RO
AR1

R3
AR2
| R1

FP SP

RO RL R2

ARO ARl AR2 AR3
IR0 IRL

RC (RS RE)

FP

; Frame Pointer Assigned to AR3
; Entry Point

: Save Frane Pointer
;. Load Stack Pointer to Franme Pointer

; The follow ng instructions

; initialize the register set to

;. Casel, which npdels vectors where
; all strides are equal. This is

; logical as this will be the nost

; frequent case. The register set is
cinitialized as foll ows:

; a[i] =Db[j] = c[k] where i,j,k
; can equal 1 or greater.

: Not that this case al so covers:

; afi] =Db[j] !'= c[k] where i and j
; must be equal. k may be different
; than i,j but does not have to be.

; STACK PASSI NG MODEL

; Address of input vector [a]
; Vector [a] element stride

; Address of input vector [Db]
; Vector [b] elenment stride

; Address of output scalar [c]
; Vector [c] element stride

RC ; Element Count -> Repeat Counter

; REGQ STER PASSI NG MODEL

; Address of input vector [a]
; Vector [a] elenent stride

; Address of input vector [Db]
; Vector [b] elenment stride
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LD RS, AR2 ;
LDI RE, IRl ;
LDl *-FP(2), RC :

.endif

ADDI -2, RC, RC ;

C\PI R3, IR0 ;
BNE case?
NOP
NOP
NOP

casel ADDF  *ARO++(1R0), *ARL++(|R0),

RPTB | oopl ;
LDF *ARL++(1 RO), R1

loopl ADDF3 *ARO++(IRO), Rl, RO :

| ] STF RO, *AR2++( 1 R1) ;
BUD end ;
STF RO, *AR2++(IR1) ;
NOP :
NOP :

Addr ess of output scal ar [c]
Vector [c] elenment stride
El enent Count -> Repeat Counter

DECREMENT REPEAT COUNTER

Rl holds b[j] after initial |oading

RO holds results of a[i] + b[j]
before final storage into c[K]

R2 is used in case2 to hold the
stride k of vector [c]

Conpare Stride [b] to [a]
Branch to case2 if A(x) != B(x)
No Operation Due to Branch

No Operation Due to Branch

No Operation Due to Branch

casel Vari abl es

[a] = ARO

stride i = I RO

[ b] = ARL +[i]->Rl
stride j = | RO

[c] = AR2

stride k = I R1

RO = Tenmp Hold for [b]
R1 = Tenmp Hold or [a]+[b]
RC = Repeat Counter

RO

prinme the instruction pipeline
Loop for casel

Load value of [b] into Rl for
upcom ng paral l el add.

Add [a] to Rl and place in RO,
whil e storing previous RO val ue
in vector [c]; signify end of

|l oop for case 1

Branch to "end" (of program
Enpty the instruction "pipeline"
No Operation

Last Instruct to before Branch

START OF CASE 2

(1)
(2)
(3)
(4)
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case?

| oop2

end

ADDI

LDI
LDI

RPTB

ADDF3

STF

ADDI

POP

RETS
.end

1, RC ;

IR1, R2 ;
R3, IRl ;

| oop2 ;

* ARO++( | RO), *ARL++(IR1),

RO, *AR2 ;
R2, AR2 ;

FP

The follow ng instructions
initialize the register set to
Case2, which npdels vectors where
the strides are not equal. The

ali] !'=Db[j] or a[i] !'= c[k] where
i,j,k can all be different.

Not that casel covered b[j] != c[Kk]
but this portion of the routine can
al so be used to conpute this case,

albiet alittle slower.

For case2, the register set is
initialized as foll ows:

case2 Vari abl es

[a] = ARO

stride i = I RO

[ b] = AR1

stride j = IRL (was | RO earlier)
[c] = AR2

stride k = R2 (was IRl earlier)
RO = Tenmp Hold or [a]+[b]
R2 = Hol ds stride c[K]

RC = Repeat Counter

Add 1 to Repeat Counter to Re-
initialize Repeat Bl ock Counter
Load stride of j of [b] into R2
Change [IRO] to [IRl] frominitial
assi gnment at start of program
Loop for case2

RO
Load [a] + [b] and place in RO

Store results of [a]+[b] in [c]
Increment Stride factor k

for Vector [c]

Restore Regi sters
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