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https://www.zdnet.com/article/nvidia-unveils-cheaper-and-faster-geforce-gtx-1080-gpu/
https://juneoven.com/the-oven
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Thread
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Thread Group
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Grid (Kernel)



Thread Group

(0, 0)

(0, 1)

(0, 2)

(0, 3)

(1, 0)

(1, 1)

(1, 2)

(1, 3)

(2, 0)

(2, 1)

(2, 2)

(2, 3)

(3, 0)

(3, 1)

(3, 2)

(3, 3)

Thread Group (0, 0) Thread Group (1, 0)

Thread Group (0, 1) Thread Group (1, 1)

Grid (Kernel 0)

Thread + group identifiers uniquely specify a thread within a kernel
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Memory
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Device 
Memory

Grid (Kernel 0)

Grid (Kernel 1)
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CPU

Host
Memory

Device Memory

PE PE

Shared
Memory

Registers
Page

PE

MP MP

…

…

Connections

Memory
Processors

Units/groupings

MP: Multiprocessor
PE: Processing Element
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if (tid.x % 2 == 0) {
a += 5;

} else {
a += 4;

}
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0 2 4 2 3 2 3 0

COUNT SUM AVG MAX MIN

8 16 2 4 0



0 2 4 2 3 2 3 0device



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

1 location per thread

group 1 group 2



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

shared 1 location per thread

group 1 group 2



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

1 location per thread

group 1 group 2

group 1, thread 1

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

1 location per thread

group 1 group 2

group 1, thread 1

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

1 location per thread

group 1 group 2

group 1, thread 1

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

3 1 location per thread

group 1 group 2

group 1, thread 1

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

3 4 1 location per thread

group 1 group 2

group 1, thread 2

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

3 4 1 location per thread7

group 1 group 2

group 2, thread 1

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

3 4 1 location per thread7 2

group 1 group 2

group 2, thread 2

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

3 4 1 location per thread7 2

group 1 group 2

access #1

shared



0 2 4 2 3 2 3 0

2 thread groups, 2 threads/group = 4 threads

device

3 4 1 location per thread7 2

group 1 group 2

access #2

shared



shared

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

group 1 group 2



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2shared

shared synchronization (__syncthreads())



shared

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

3 4 Same shared memory7 2

group 1 group 2

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

3 4 Same shared memory7 2

group 1, thread 1

group 1 group 2

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

3 4 Same shared memory7 2

group 1, thread 1

group 1 group 2

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

3 4 Same shared memory7 2

group 1, thread 1

group 1 group 2

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory7 2

group 1, thread 1

group 1 group 2

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

group 2, thread 1

group 1 group 2

shared

shared



shared 9 27 4

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

Same shared memory

group 1 group 2

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

group 1, thread 1

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

group 1, thread 1

shared

shared



7

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

group 1, thread 1

shared

shared



7

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

group 2, thread 1

shared

shared



7

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

group 2, thread 1

shared

shared



7 9

2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 1 location per group

group 2, thread 1

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

device synchronization (kernel boundary)

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

device 7 9 Same device memory

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

device 7 9 Same device memory

group 1, thread 1

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

device 7 9 Same device memory

group 1, thread 1

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

device 7 9 Same device memory

group 1, thread 1

shared

shared



2 thread groups, 2 threads/group = 4 threads

device 0 2 4 2 3 2 3 0

3 4 1 location per thread7 2

7 4 Same shared memory9 2

device 7 9 1 location per group

device 16 9 Same device memory

group 1, thread 1

shared

shared
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• .reg

•
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•
• .sreg

• tid ctaid



• .global .local .param
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• .global
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.version 6.1

.target sm_61

.address_size 64

.visible .entry AddTest(.param .u64 AddTest_0)
{

[…]
}
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• .param .reg

.visible .entry AddTest(.param .u64 AddTest_0) { […] }

.func (.reg .u64 Return) Function(.param .f64 Return_0) { […] }
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add.sat.s32 %r2, %r0, %r1

%r0-%r1

fma.rn.f16 %f3, %f0, %f1, %f2

%f0-%f3



•

mov.u32 %r0, %tid.x

%r0 .reg %tid.x .sreg

ld.param.u64 %rd0, [ExampleParam_0]

%rd0 .reg ExampleParam_0 .param



•

@p add.sat.s32 %r2, %r0, %r1

p .pred

setp.eq.u32 p, %tid.x, 0

@p bra target_label



•

bar.warp.sync 0xffffffff



.version 6.1

.target sm_61

.address_size 64

.visible .entry AddTest(.param .u64 .ptr.align 8 AddTest_0)
{

.reg .u32 %r;                 // variable declarations

.reg .u64 %rd<4>;             // multiple declarations %rd0, %rd1…

.reg .f64 %f<2>;
ld.param.u64 %rd0, [AddTest_0];  // load ptr param

cvta.to.global.u64 %rd1, %rd0;   // convert generic to global ptr
mov.u32 %r, %tid.x;              // load thread id
mul.wide.u32 %rd2, %r, 8;        // calc offset for thread

add.u64 %rd3, %rd1, %rd2;        // calc position for thread

ld.global.f64 %f0, [%rd3];       // load current value
add.f64 %f1, %f0, 2.000000;      // increment by 2
st.global.f64 [%rd3], %f1;       // write value
ret;

}



.version 6.1

.target sm_61

.address_size 64

.visible .entry ConditionalTest(.param .u64 ConditionalTest_0)
{

.reg .pred p;               // predicate register
[…]
rem.u32 %r1, %tid.x, 2;     // check if even or odd
setp.ne.u32 p, %r1, 0;      // set predicate

@p bra false;                  // conditionally branch
add.u32 %r2, %r0, 1;
bra end;

false:
add.u32 %r2, %r0, 2;

end:                            // converge point
st.global.u32 [%rd3], %r2;
ret;

}


