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Opegation P Onerafon Descri
(Orcode) peration Type peration Description
( 0 TensorOp Computations at the convolution andior FC layers
1| TensorOp | Computations at the max pooling layers
3024 2 | TensorOp | Computations at the average pooling layers
3 TensorOp Computations at the depth-wise convolution and/or element-wise
9 multiply layers
( 4 DMAOp.n . Compute tile%; stem 100) receives input activations and other data from
instruction sef 103 (via an example data'bus) and place data in first ban
' f £103 ( le data'bus) and place data in first bank 112
5 DMAOp.Out Compute file reads data from first bank 112 and writes the data o

an example data bus to output the data from system 100

6 DMAOpW-N | Compute tle moves data between te first bank 112 (N-mem) and the second
' bank 114 (W-mem). With this operation, data is moved from W-mem to N-mem

7 DMAOp.N-W Compt11te file moves data between the first bank 112 (N-mem) and the second

304 < bank 114 (W-mem). With this operation, data is moved from N-mem to W-mem

8 DMAQp.R-bus . Compute tile writes data to second bank 114 after retriving the data from
instruction set 103 (via an example data bus); or operation 0 read data from
second bank and write the data to the bus to oufput the data from the compute tle

9* DMAOp.InFeed* | Higher level controller {external to compute tile) sends activations and weights/
parameter to compute tile

* Higher level controller moves inference workload results from classifier tile to
10" | DMAOp Qulfeed ! external |/O device

11 TieFenceOp Operation to prevent any new instructions from being issued until pending

instructions in thie respective instruction buffers are refired
306 4

Operation to prevent issuance of new instructions until a
[ 12| ScalarFencelp P redhol tlefenseop count i reached

* - Associated, in part, with operation performed by higher level controller device that is external to compute tile(s)

FIG. 3
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Input [x,y,zi] Filter [x,y,zi,zo] Output [x,y,z0]

FIG. 4A

402 ~
output[:1[:]1[:]1=0
for xx in range (1, 50, stride=10) :
for yy in range (1, 50 , stride=10) :
for x in range (xx, xx+10) :
fory in range (yy, yy+10) :
for kx in range (1, 5) :
for ky in range (1, 5) :
for zi in range (1, 3) :
for zo in range (1, 16) :
output [x]1[y][zo] +=input [ x+kx ][ y+ky ]

FIG. 4B
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500 ™~

RECEIVE, BY A PROCESSING UNIT, AN INSTRUCTION THAT SPECIFIES
PARAMETERS FOR PERFORMING A TENSOR COMPUTATION

i

IN RESPONSE TO RECEIVING THE INSTRUCTION, PERFORMING, BY THE
PROCESSING UNIT, THE TENSOR COMPUTATION BY EXECUTING A LOOP
NEST INCLUDING A FLURALITY OF LOOPS

502

504
DEFINE LOOP NEST STRUCTURE BASED ON DATA VALUES OF THE
INSTRUCTION 06

OUTPUT DATA OF TENSOR COMPUTATION TO ONE OR MORE TILES FOR
SUBSEQUENT TENSOR COMPUTATIONS

508

FIG. 5




