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Runs more applications effectively

Exploits fine-grain parallelism more effectively

(a) FPGA with millions 

of gates + ALUs, mem.

 (b) PIM, ALU arrays

 256 Proc. elements

(c) Fine-grain CMP

64 In-order cores

(d) Coarse-grain CMP

16 Out-of-order cores

(e) TRIPS

4 ultra-large cores
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Load and Store Instructions Format

LB Load Byte L

LH Load Halfword L

LW Load Word L

LD Load Doubleword L

SB Store Byte S

SH Store Halfword S

SW Store Word S

SD Store Doubleword S

Format

ADD Add G

ADDI Add Immediate I

SUBI Subtract Immediate I

MUL Multiply G

DIVS Divide Signed G

DIVSI Divide Signed Immediate I

DIVU Divide Unsigned G

DIVUI Divide Unsigned Immediate I

SUB Subtract G

MULI Multiply Immediate I

Integer Arithmetic Instructions

Integer Logical Instructions Format

AND Bitwise AND G

ANDI Bitwise AND Immediate I

ORI Bitwise OR Immediate I

XOR Bitwise XOR G

OR Bitwise OR G

XORI Bitwise XOR Immediate I

Integer Shift Instructions Format

SLL Shift Left Logical G

SLLI Shift Left Logical Immediate I

SRLI Shift Right Logical 

Immediate

I

SRA Shift Right Arithmetic G

SRL Shift Right Logical G

SRAI Shift Right Arithmetic 

Immediate

I

Integer Extend Instructions Format

EXTSB Extend Signed Byte G

EXTSH Extend Signed Halfword G

EXTUB Extend Unsigned Byte G

EXTUH Extend Unsigned Halfword G

EXTSW Extend Signed Word G

EXTUW Extend Unsigned Word G

Integer Test Instructions

TEQ Test EQ G

TEQI Test EQ Immediate I

TLT Test LT G

TLE Test LE G

TLTU Test LT Unsigned G

TLEU Test LE Unsigned G

TLEUI Test LE Unsigned Immediate I

TLTUI Test LT Unsigned Immediate I

TLEI Test LE Immediate I

TLTI Test LT Immediate I

FADD FP Add G

FSUB FP Substract G

FDIV FP Divide G

FMUL FP Multiply G

Floating-Point Test Instructions

FEQ FP Test EQ G

FLT FP Test LT G

FLE FP Test LE G

Floating-Point Arithmetic Instructions

FITOD Convert Integer to Double FP G

FDTOI Convert Double FP to Integer G

FSTOD Convert Single FP to Double 

FP

FDTOS Convert Double FP to Single 

FP

G

G

I

C

onstant C

C

G

G

Floating-Point Conversion Instructions

Miscellaneous Instructions

NULL Nullify Output

MOV Move

MOVI Move Immediate

GENU Generate Unsigned Constant

GENS Generate Signed C

APP Append Constant

ions CNOP No Operat

Control Flow Instructions

BR Branch B

BRO Branch with Offset B

CALLO Call with Offset B

RET Return B

CALL Call B

SCALL System Call B

Instructions

Opcode Pred T2 T1Xop

Opcode Pred Imm T1LSID

Opcode Pred Imm T1Xop

Opcode Pred Imm 0LSID

Opcode Pred OffsetExit

Opcode T1Constant

G-format

C-format

B-format

S-format

L-format

I-format

08917182223242531

Bit Offsets
31 6 5 0

0

4

8

12

112

116

120

124

16

20

104

108

Byte 
Offsets

24

28

27

H0

H1

H2

H3

H4

H5

…

H26

H27

H28

H29

H30

H31

H6

H7

H24

H25

Read 0.0

Read 1.0

Read 2.0

Read 3.0

Read 0.1

Read 1.1

Read 2.1

Read 3.1

…

Read 0.6

Read 1.6

Read 2.6

Read 3.6

Read 0.7

Read 1.7

Read 2.7

Read 3.7

Write 0.0

Write 1.0

Write 2.0

Write 3.0

Write 0.1

Write 1.1

Write 2.1

Write 3.1

…

Write 0.6

Write 1.6

Write 2.6

Write 3.6

Write 0.7

Write 1.7

Write 2.7

Write 3.7

96

100

Bit Offsets31 0

Instruction 0.0

Instruction 1.0

Instruction 2.0

Instruction 3.0

Instruction 0.1

Instruction 1.1

Instruction 2.1

Instruction 3.1

…

Instruction 0.6

Instruction 1.6

Instruction 2.6

Instruction 3.6

Instruction 0.7

Instruction 1.7

Instruction 2.7

Instruction 3.7

Frame 7

Frame 0

0

4

8

12

16

20

24

28

96

100

104

108

112

116

120

124

00 No Target

8 7 6 5 4 3 2 1 0

000

01 PredicateRow

10 1st Operand

11 2nd Operand

Col Frame

Row Col Frame

Row Col Frame

00

00 Register Output (WQ)WID00

00 Memory Output (SQ)LSID01

Col

00

Target Formats

Block Format
Instruction Formats

Chunk 0

Chunk 1

Chunk 2

Chunk 3

Chunk 4

PC

128 Bytes

128 Bytes

128 Bytes

128 Bytes

128 Bytes

Header

Register Access

Instructions

Grid Instructions

Row 0

Grid Instructions

Row 1

Grid Instructions

Row 2

Grid Instructions

Row 3
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Bank
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Reg.
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Bank

0−31 64−9532−63 96−127

Block
Control

Predictor

D−cache

D−cache

D−cache

D−cache LSQ

LSQ

LSQ

LSQ

I−cache

I−cache

I−cache

I−cache

I−cache

.

Frame 1
Frame 0

Router

Control

Inst Frame 63Operands

(a) TRIPS Chip

(b) TRIPS Core (c) Execution Node

To L2−cache
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Read record

Write record

Instructions x
   C0 = C0 ^ (D1 << i);
   ...
}
write(C0);

C0=D1;
read (D0, D1, x);

for (i = 0; i < x; i++) {

Read record

Write record

Instructions 10

C0=D1;

   ...
}
write(C0);

for (i = 0; i < 10; i++) {

read (D0, D1);

   C0 = C0 ^ (D1 << i);
write(Y, I, Q)
Q = K6 * r + K7 * g + K8 * b;
I = K3 * r + K4 *g + K5 * b;
Y = K0 * r + K1 * g + K2 * b;
read (r, g, b)Read record

Write record

Instructions

a) Sequential c) Data dependent branchingb) Static loop bounds
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