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r3=0x80100; /* 48-bit address */
w2=3p /* Use R2 as a multiplier */

/* Extract lower bits from R4 into R3
(bits that need to be translated) */
r3=fext r4 by 0:16;

/* Place remaining bits in RO (these
bits indicate word space) */
rO=r4-r3;

/* Multiply lower bits by 3 */
r3=r3*r2 (ssi);

/* Divide the result by 2 */
r3=1shift r3 by -1;

/* Insert the new lower bits */
rO0=r0 or fdep r3 by 0:16;
/* Finished! R0=0x80180 */
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ovly_mgr.asm

/* The OVLY MGR.ASM file is the overlay manager. When a symbol =/
/* residing in overlay is referenced, the overlay manager loads =/
/* the overlay code and begins execution. (This overlay manager */
/* does not check to see if the overlay is already in internal w/
/* memory.) A DMA transfer is performed to load in the memory ey
/* overlay. )

#include <def21262.h>
.SECTION/DM dmfdata;

/* The following constants are defined by the linker. w/
/* These constants contain the word size, live location */
/* and run location of the overlay functions. )

.EXTERN ov word size run 1;
.EXTERN ov word size run 2;
.EXTERN ov word size run 3;
.EXTERN ov word size run 4;
.EXTERN ov word size live 1;
.EXTERN ov “word size T live 2'
.EXTERN ov “word size T live 3;
.EXTERN ov word size live 4;
.EXTERN ov startaddress l-
.EXTERN ov_ startaddress " 2;
.EXTERN ov startaddress " 3;
.EXTERN ov startaddress 4;
.EXTERN ov runtimestartaddress 1;
.EXTERN _ov_runtlmestartaddress_2'
.EXTERN ov runtimestartaddress 3;
.EXTERN ov runtimestartaddress 4;

/* Placing the linker constants in a structure so the overlay */

/* manager can use the appropriate constant based on the %)

/* overlay id. oV

#define PHYS WORD SIZE (run size,live size) (48 / (live size/run size))

.import "OverlayStruct h";

.struct OverlayConstantsList OverlayConstants = {
ov_startaddress 1, ov startaddress 2, ov startaddress 3, ov_startaddress 4,
ov_runtimestartaddress 1, ov runtimestartaddress 2, ov_runtimestartaddress 3,
ov_runtimestartaddress 4,
_ov_word size run 1, ov _word size run 2, ov word size run 3, ov_word size run 4,
_ov_word size live 1, ov word size live 2, ov word size live 3,

ov__ word size live 4,

PHYS WORD SIZE( ovfwordisizeirunil _ov_word size live 1)
PHY57WORDisIZE(7ov7wordisize7run72 _ov ~word size live _2)
PHYS WORD SIZE( ov word size run 3, ov word size live 3),
PHYS_WORD_SIZE(_ov_word_size_run_4 _ OV word 51ze T live 4

bi

4

4

/* software stack to temporarily store registers corrupted by overlay manager */
.VAR ov_stack[20];
.VAR start addr stack [2]

= 0,0;
.VAR end _ addr stack [2] = 0,0

’
/************************************************************************/

Vas Overlay Manager Function *x/
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.SECTION/PM pm_code;

_OverlayManager:
.GLOBAL OverlayManager;

/* _overlayID has been defined as RO. RO is set in the PLIT of LDF. =y
/* Set up DMA transfer to internal memory through the external port. )
/* Store values of registers used by the overlay manager in to the Y/
/* software stack. =/
dm (ov_stack)=17;

dm (ov_stack+1l)=m7;

dm(ov_stack+2)=17;

i7=ov_stack+3;

m7=1;

17=0;

dm(i7,m7)=1i8;

dm (17, m7)=m8;

dm (17, m7)=18;

dm(i7,m7)=xr2;

dm(i7,m7)=r3;

dm (17, m7)=r4;

dm(i7,m7)=xr5;

dm(i7,m7)=xr6;

dm (17, m7)=ustatl;

/* Use the overlay id as an index (must subtract one) */

RO=R0-1; /* Overlay ID -1 */

m8=RO0; /* Offset into the arrays containing linker */
/* defined overlay constants. &Y

r0=i6; dm(i7,m7)=r0

r0=i0; dm(i7,m7)=r0;

rO=m0; dm(i7,m7)=r0;

r0=10; dm(0,i7)=x0;

18=0; // Clear LO & L8 to keep DAGs from using Circ Buffers

10=0;

r2=3; // Save multiplier to convert 48-bit address to 32-bit

r6=1;

m0=m8; /* Overlay ID - 1 */

/* Get overlay run and live addresses from memory and use to */
/* set up the master mode DMA. &

i8 = OverlayConstants->runAddresses;
i0 = OverlayConstants->liveAddresses;
r0=0; dm (PPCTL) = r0; dm(start addr stack)=r0; dm(end addr stack)=r0;

rO=dm (m0O, 10) ; dm (EIPP)=r0;

//Convert 48-bit run addr to 32-bit addr
r4=pm (m8,i8) ;

(48 * 3/2 = 32)

r3=fext r4 by 0:16;
r3=r3*r2 (ssi);
r3=1shift r3 by -1;
rO0=r0 or fdep r3 by 0:16;
dm (IIPP)=r0;

rO=r4-r3;

/* If 48-bit address is odd, save first 16-bits to restore after the
overlay is loaded.*/
btst r4 by 0; if not sz jump addr end;

r0=1shift r0 by 1; dm(start addr stack)=r0; // Store short word address
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i6=r0; r0=dm(0,16); dm(start addr stack+l)=r0; // Store the affected word
r6=1shift r6 by 1;

addr end:

i0= OverlayConstants->runNumWords; /* Number of words stored in internal memory */
/* Most likely the word size will be 48 bits */
/* for instructions. */

i8= OverlayConstants->liveNumWords; /* Number of words stored in external memory */

rO=pm (m8,1i8) ;
i8= OverlayConstants->physicallen;
ustatl=pm(m8,1i8) ;
/* Make sure that there is a whole number of 32-bit words in ECPP
(and round up if there is not) */
r0=r0+1; rO=lshift r0 by -1; bit tst ustatl 16; if tf jump (pc,4):;
rO0=r0+1; rO=1lshift r0 by -1; rO=1lshift r0 by 1;
rO=1shift r0 by 1; dm (ECPP) =r0;
rO=dm (m0, 10) ;
/* If the overlay section will end on an even address,
save the last 16-bits to restore*/
r4=r4+r0; btst r4 by 0; if not sz jump save internal count;
r3=fext r4 by 0:16; r4=r4-r3; r3=r3*r2 (ssi); r3=1lshift r3 by -1;
r4=r4 or fdep r3 by 0:16;
r4=1shift r4 by 1; r4=r4+1; dm(end addr stack)=r4;
i6=r4; r4=dm(0,i6); dm(end addr stack+l)=r4;
save internal count:

r0=r0*r2 (ssi); r0=r0+1; rO=1lshift r0 by -1; dm (ICPP)=r0;

r0=1; dm (EMPP) =r0;
dm (IMPP) =r0;

//Determine if the external memory is 8- or 16-bit width
r6=1shift r6 by -1;

rO=dm (ICPP) ;

r3=dm (ECPP) ;

rO=1shift r0 by 1;

comp (r0, r3) ;

if 1t jump external8;

//Set up for 16-bit external memory
externall6:

rO=dm (ICPP) ;

rO=r0+ro6;

dm (ICPP)=r0;

r0=dm (EIPP) ;

rO=r0-ro6;

dm (EIPP)=r0;

r6=1shift r6 by 1;
r3=r3+ro6;

dm (ECPP) =r3;

ustatl1l=PPBHC | PPDUR4 | PP16;
dm (PPCTL) =ustatl;

jump startdma;

//Set up for 8-bit external memory
external8:

rO=dm (ICPP) ;

rO=r0+ro6;

dm (ICPP)=r0;

r6=1shift r6 by 1;

rO=dm (EIPP) ;

rO=r0-ro6;

dm (EIPP)=r0;

r6=1shift r6 by 1;
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r3=r3+ro6;

dm (ECPP) =r3;
ustatl1l=PPRHC | PPDUR4;
dm (PPCTL) =ustatl;

startdma:

bit set ustatl PPEN|PPDEN;

dm (PPCTL) =ustatl;

nop; nop; nop;

/* Wait for DMA to complete. Note that, in this example's
code, the DMA may not complete if another interrupt fires

before the DMA's completion. If this is consideration

in your system, be sure to add this check to this code. */
dmal wait: idle;

VY e Wait for PPI DMA to complete using polling—-----

r0=dm (PPCTL) ;
btst r0 by 17;
if not sz jump (pc,-2);

/* Restore register values from stack */

m7=-1;

rO=dm (i7,m7) ; 10=x0;

rO0=dm (17, m7) ; mO0=r0;

rO0=dm (i7,m7) ; 10=r0;

rO0=dm (i7,m7) ; i6=r0;

ustatl=dm(i7,m7) ;

ro=dm (17, m7) ;

r5=dm (17, m7)

r4=dm (17, m7) ;

r3=dm (i7,m7) ;
( )
( )

’

r

r2=dm (17, m7
18=dm (17, m7

r

i8=rl;
m8=0;
/* Flush the cache. If an instruction in previous overlay */
/* had been cached, it may be executed instead of the 2V
/* current overlays instruction. (If pm transfers align.) */

flush cache;

//Restore the saved 16-bit words corrupted by 32-bit to 48-bit conversion
rO=dm(start addr stack);

rl1=0;

comp (rl,r0);

if eq jump check end stack;

rl=1i6;

i6=r0;

rO0=dm(start addr stack+l);

dm (0, 16)=r0;

i6=rl;

check end stack:

rO0=dm (end addr stack) ;

r1=0;

comp (rl,r0);

if eq jump overlay manager end;
rl=i6;

16=xr0;

rO=dm(end addr stack+l);

dm (0, 16)=r0;

i6=rl;

overlay manager end:
rl=dm(i7,m7) ;
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rO0=dm(0,17) ;

i7=dm (ov stack);

m7=dm(ov:stack+l);
17=dm(ov_stack+2);

nop;

/* Jump to the location of the function to be executed.

Jump (m8,18) (db) ;

18=r0;
m8=rl;

_OverlayManager.end:

/************************************************************************/

*/

)R MLSRAMAIZEMEN A —N—L A IZ/TEIERNES—NR—L A - I Kx—T ¥

/********************************************************************************/

/* File Name:

Ovl Init.asm

/* Date: August 29, 2003

/* Purpose: This file runs through the ROM to look for where the overlays'
It then places the info for each section
into respective buffers.

/* sections reside.

/* count size,

and type)

/* section's info.
/********************************************************************************/

#include "ovlay.h"
#include <def21262.h>

.extern num ovl sec;

.extern total live addr;
.extern total sec size;
.extern total sec type;
.extern read data bytes;

.section/dm dm data;

.var scratch[3];

.section/pm pm code;
.global OvlInit;

_OvlInit:

ustatl = PPBHC|PPDUR23;
dm (PPCTL) =ustatl;

r0=0x1000600;
dm (EIPP)=r0;
M12=1; //DAG2
dm (EMPP) =ml12;
dm (IMPP) =ml2;

//Init index registers
I%9=total live addr;
I10=total sec size;
I13=total sec type;
Il4=num ovl sec;

(live address,
It also checks the types and */
/* accounts for how many words to increment in the ROM to look for the next

*/
*/
*/
*/
*/
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// READ BOOT INFO
// Places TAG in RO, Internal Count in R2, and Destination Address in R3
A NS
read boot info: CALL read prom word; // read first tag and count

jump check routine;

// read prom word
// read prom word is a callable subroutine that DMA's in one 48-bit word from PROM
// It places the MS 32-bits in R3 and the LS 16 (right justified) in R2.

// For example, given the 48-bit word 0x112233445566,

// R2 holds 0x00005566
// R3 holds 0x11223344
e e S
read prom word: RO=scratch;

DM (IIPP)=RO; // 0x40004 = DMA destination address

R0O=3;

DM (ICPP)=RO;

R0=12;

DM (ECPP) =R0;

call read data bytes;

RO=dm (scratch) ; // Copy TAG to RO
RTS (DB) ;
R2=dm (scratch+1) ; // Copy count to R2
read prom word.end: R3=dm(scratch+2); // Copy address to R3
// CHECK_ROUTINE

// RO holds the TAG, R2 holds the Word Count, and R3 holds the Destination Address
// Overlays have been mapped to a dummy live address in SDRAM space,

// Therefore, check for a destination address of greater than or equal to 0x600000
// in R3. To advance the count by which to increment readings from the ROM, check
// each tag info and determine whether it needs to be incremented by 12 words, 6
// words, or none.

// Also check for final init. When final init tag comes across, then the

// end of program is coming and there are no more overlays.

[ =semmmmemoees e s e s e e e e e e S e e S S S S S S S C e S S C eSS C eSS E DS S oSS oS
check routine:

R9=PASS RO; // check TAG

IF EQ JUMP final init; r9=r9-1; // Jump 1f fetched tag was 0, else tag--
IF EQ JUMP ZERO init; r9=r9-1; // jump if fetched tag was 1, else tag--
IF EQ JUMP ZERO init; r9=r9-1; // jump if fetched tag was 2, else tag--
IF EQ JUMP Internal 16; r9=r9-1; // Jump if fetched tag was 3, else tag--
IF EQ JUMP Internal 32; r9=r9-1; // Jump 1if fetched tag was 4, else tag-—-
IF EQ JUMP Internal 48; r9=r9-1; // jump if fetched tag was 5, else tag--
IF EQ JUMP Internal 64; r9=r9-1; // jump if fetched tag was 6, else tag--
IF EQ JUMP initliveinfozeros; r9=r9-1; // jump if fetched tag was 7, else tag—--
IF EQ JUMP initliveinfozeros; r9=r9-1; // Jump if fetched tag was 8, else tag--
IF EQ JUMP initliveinfo; r9=r9-1; // jump if fetched tag was 9, else tag--
IF EQ JUMP initliveinfo; Jump (pc,0); // jump if fetched tag was A, else it

// was an invalid TAG, so trap for debug

initliveinfo:
R8 = OVLY LIVE START;
R7 = R3-R8;
if 1t jump Internal 32;
R8 = OVLY LIVE END;
R7 = R3-R8;
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if gt jump Internal 32;

rl12=dm (EIPP) ;

PM(I9,M12) = R12;
PM(I10,M12) = R2;
PM(I13,M12) = RO;

jump Internal 32;

initliveinfozeros:

//write ROM live address to total live addr buffer
//write word count to total sec size buffer

R8 = OVLY LIVE START;

R7 = R3-RS§;

if 1t jump ZERO init;

R8 = OVLY LIVE END;

//write ROM live address to total live addr buffer
//write word count to total sec size buffer

R7 = R3-RS8;

if gt jump ZERO init;
PM(I9,M12) = R12;
PM(I10,M12) = R2;
PM(I13,M12) = RO;

jump ZERO init;

//no increment needed
ZERO init:

R1=0; // No data to skip
R2=0; // No data to skip
jump Update PROM address;

Internal 16:

R2=R2+1; // If count is odd, round up to make it even
R1=0xFFFFFFFE; // because the loader pads an extra word
R2=R2 AND R1l; // when the count is odd

R1=2; // Count is in 16-bit words, so multiply by 2
jump Update PROM address;

Internal 32:

R1=4; // Count is in 32-bit words, so multiply by 4
jump Update PROM address;

Internal 48:

R2=R2+1; // If count is odd, round up to make it even
R1=0xFFFFFFFE; // because the loader pads an extra word
R2=R2 AND R1; // when the count is odd

R1=6; // Count is in 48-bit words, so multiply by 6
Jump Update PROM address;

Internal 64:

R1=8; // Count is in 64-bit words, so multiply by 8
Jump Update PROM address;

Update PROM address:
RO=dm (EIPP) ;
R1I=R1*R2 (SSI) ;
RO=RO+R1;

DM (EIPP)=RO;

jump read boot info;

final init:
rts;
_OvlInit.end:

)X R2.F—N—L A 1FREWNE

TB5EHDO, 7Ty aNITEMEINTE=T—2 OFEIT
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/*********************************************************************************/
/* */
/* File Name: Ovl Sec Info.asm */
/* - */
/* Date: August 27, 2003 ey
VA v
/* Purpose: This file parses all the info collected in the Ovl Init.asm file =/
A for each overlay. It checks for the number of sections within each */
/% overlay. It also checks each overlay section's type and size. It */
/= accounts for the overlay id that's included in the data for each %
/% overlay by adding 6 words to the live address. It accounts for &Y
A the overlay id by subtracting 1 from the count size of the overlay. */
/% Then, the information is written to the respective address and size */
Vas buffers. w

/*********************************************************************************/

#include "ovlay.h"

#include <def21262.h>
.extern runWordSize;

.extern num ovl sec;
.extern read base addr;
.extern read buffer addr;
.extern read buffer length;
.extern read data bytes;
.extern total live addr;
.extern total sec size;
.extern total sec type;

.segment/pm pm code;
.global OvlsSecInfo;

_OvlSecInfo:

/* This first section of code checks the number of sections there are within each
overlay */

lcntr = NUMBER OF OVERLAYS; //count of overlays in this project

I12 = runWordSize;
I10 = total sec size;
I13 num ovl sec;
I9 = total live addr;

do check ovl.end until lce;

check ovl: R12=0; //R12 stores number of sections. Initiate to 0 to start.
R9 = PM(I12,1); //read the total overlay size

repeat check: R8 = PM(I10,1); //read the individual section size

R12 = R12+1; //increment the total number of sections by 1

R9 = R9-RS§; //subtract section size from total overlay size

if gt jump repeat check; //1f not equal, then there are more sections in this

//overlay. repeat the check.
nop; nop;

check ovl.end: PM(I13,1)=R12; /*1f equal, then there are no more sections in this
overlay write number of sections in each overlay
to buffer */

rts;

/* The next section of code accounts for the 1 extra address in the total live addr
buffer holding the address of the overlay id information and the 1 extra word
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count in the total sec size buffer. */
I10 = total sec size; //pointer to beginning of section size buffer
R10 = 0x4; //R10 holds loop counter. In this case, 4 overlays
R4=0x6; //6 8-bit words in ROM to increment count by
remove id: R2 = PM(I13,M12); //Read number of sections in overlay
M14 = R2; //Set M14 to number of sections in overlay
R6 = PM(I10,M9); //Read individual section size buffer
R3 = PM(I9,M9); //Read live address buffer
R6 = R6-R5; //Subtract the section size by 1 (account for ovl id)
R3 = R3+R4; //Add live address by 0x6 (account for ovl id)
PM(I10,M14)=R6; //Write back section size to buffer
PM(I9,M14)=R3; //Write back live address to buffer
R10 = R10-1; //Do this for all four overlays.
if ne jump remove id; //Repeat if not done for all four overlays.
done: rts;
_OvlSecInfo.end:
)R R3EF ==L A DEREERT 500, 759 ARIHMS NI 8 T DR
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Revision Description
Rev 2 — March 11, 2005 Generalized the discussion to third generation SHARC processors.
by Brian M.and Divya S. Title changed to
Code Overlays on the Third Generation SHARC Family of Processors
Rev 1 —February 17, 2004 Initial Release of
by Brian M. Code Overlays on the ADSP-2126x SHARC Family of DSPs
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