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RISC-V with two vector ISAs to support fall-back engine
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https://content.riscv.org/wp-content/uploads/2018/05/09.05.2018-9.15-9.30am-RISCV201805-Andes-proposed-P-extension.pdf

Expr CodeGenRISCV::CreateAddIntr (const Add* op,

Support TVM on RISC-V with Subword

We add RISC-V target in TVM codegen SIMD Computation

phase. The TVM RISC-V codegen will anmvesfrom prior works (Halide, Loopy)
lower SIMD computation with Subword
SIMD intrinsics e
. . and Optimizations New primitives to support GPUs, Accelerators
The LLVM backend will need to generate o
the corresponding SIMD instructions. e s

Also on-going work to add TVM New Primitives support RISC-V with vector units
scheduling to quantize computation into
fixed-points, “quantize(width, exponent)”.

::11vm: :Intrinsic::ID vadd_id = ::1lvm::Int Backends

if(bits==8) {
vadd_id=::llvm::Intrinsic::riscv_simd_sad
}

with Vector

const Expr& el = op->a; = ceoecececccccccccccccccccccccccccccccccccccccccccccccccaccccan

const Exprs e2 op->b;
Array<Expr> vcnt_args;

vent_args.push back(ir::UIntImm: :make (UInt(32), vpaddlu id)):
vent_args.push back(ir::UIntImm::make (UInt(32), 0)); tvm/SrC/COdegen/l|Vm/COdegen riSCV CC

vent_args.push back(el):;

vcnt_args.push back(e2):;
return ir::Call::make(op->type, "llvm intrin", vcnt_args, Call::Purelntrinsic);



Example — Matrix Multiply

produce compute {

for (i.outer, 0, ((n + 1)/2)) {
t (-! O! ) { -
OEor](i.inger.s, 0, 2) { pkbblE 13.6; a-?.r 13.6 .
if (likely(((i.outer*2) < (n - i.inner.s)))) {
e L L lhu a7, 0(a2) In this example,
, T e i% ag, ; 104 of 229
) i a3, : : :
for (k, 0, n) { - instructions will
Dior (i.inger.s, 0, 2) { pkbblﬁ' EL"'ll; EL"'ll; ad ]
if (likely(((i.outer*2) < (n - i.inner.s)))) { -
e § e A P UL kslllé ad, a4, a3 |be withSIMD
= te[ ((((i.outer*2) + i.inner.s)*n) + j)] : :
+ (AL((((i.outer+2) + i.inmer.s)*n) + K)1*BI{(3*n) + K)1)) kEl_l_]_E a6, a6, as computation
! khmlé t2, a6, a4 which process
) pkbble ad, a7, al
) _ _ .

: ‘ pkbblé a7, tl, to |two element in
’ lhu tl1l, 16(a2) one instruction.
222 = bitcast i8* 321 to ilé* ksllle ad, a4, a3
$23 = load il16, ilé6* %4, align 2, !tbaa !115 ksllle a7, a7, ab
$24 = insertelement <2 x %;6> undef, i16_%23, 132 0 1hu 1:3; il hil]
$2b = shufflevector <2 x 1lb> %24, <2 ® 1l6> undef, 1h £a 12 1

<2 ¥ 132> zerolinitializer u_ y (a ]
%26 = tail call <2 x il16>|@llvm.riscv.simd.khml§ » khmle|t0, a7, a4

(<2 x ile> %13, <2 x _ile> Z20)
27 = tail call <2 x ile>|@llvm.riscv.simd.saddlg
(<2 % 116> zerolinitializer, < X 116> T20)

pkbble ad, zero, zZero
addle| t0, a4, tO

Subword SIMD Intrinsic LLVM IR
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Summary and Future Work

e Also has some discussions with AWS team to add RISC-V back-end for
TVM deep learning compiler.

* Look forward to contributing the codes to TVM source trees.

* Currently the work is with Spike RISC-V simulator and we look forward
to using Gem5 and Sid simulators and real chips for performance
tuning.

PLoo

TVM and Deep Learning Compiler Conference, December 2018




