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2. PerfxLM1\ €8
PerfxLM {E 1%

from vllm import LLM, SamplingParams from| perfxlm import LLM, SamplingParams

prompts = [ prompts = [
"Hello, my name 1is", "Hello, my name 1s",
"The president of the United States is", "The president of the United States is",
"The capital of France is", "The capital of France 1is",
"The future of AI 1s", "The future of AI is",

sampling params = SamplingParams(temperature=0.8, top_p=0.95) sampling params = SamplingParams(temperature=0.8, top p=0.95)

11m = LLM(model="facebook/opt-125m") 1lm = LLM(model="facebook/opt-125m")

outputs = llm.generate(prompts, sampling_params) outputs = 11lm.generate(prompts, sampling params)
for output in outputs:

prompt = output.prompt

generated text = output.outputs[@].text

print(f"Prompt: {prompt!r}, Generated text: {generated text!r}")

for output in outputs:
prompt = output.prompt
generated text = output.outputs[@].text
print(f"Prompt: {prompt!r}, Generated text: {generated text!r}")

AR R&EFimport viim{akimport perfxmmigesR158 S vIim—EHIE RN,
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I 2. PerfxLM1Y €8

PerfxLM i BiBE: £15@idPython APIZEK

) CacheAttention(torch.nn.Module):
__init_ (self, args: ModelParams,layer idx: int = 0):
down > forward(self, x: torch.Tensor, mask: torch.Tensor,
| FeedForward(nn.Module):
SiLU
T
up gate
11‘ 1
RMSNorm > init_ (
!
forward(self, x: torch.Tensor):
0
TransformerBlock(nn.Module):
__init  (self, args: ModelParams, layer id: int):
Softmax forward(self, x: torch.Tensor,mask:torch.Tensor, masked t
Transformer(nn.Module):
Causal .« s i )
ROPE ROPE ) Mack __init_ (self, params: ModelParams):
1 t
Q K Vv
A
t ! @torch.inference_mode()
RMSNorm > forward(self,tokens: torch.Tensor,step: torch.Tensor,
+
Input

ZiPythonfthY. TorchiX|igtaiERss
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I 2. PerfxLM1Y €8

PerfxLM iR Z45: 5522 thpython{{is, StHonnxE
_ ,

“\ 1 _-_-_-_-_-_""'\

CacheAttention(torch.nn.Module):
__init_ (self, args: ModelParams,layer idx: int =
forward(self, x: torch.Tensor, mask: torch.Tensor,

InputldsEmbe...pPosEncoding

0 (32000=4096}

FeedForward(nn.Module):

GeneralT5LayerNorm

T {(1=4095)

Linear

batch_size
1 {12288=4096)

________________-J

__init_ (

| Attention il

1 (4096=4096) \

forward(self, x: torch.Tensor):

TransformerBlock(nn.Module):
__init_ (self, args: ModelParams, layer id: int):

GeneralAddRe...PreLayerNorm

3 {4096}

forward(self, x: torch.Tensor,mask:torch.Tensor, masked t
Linear Linear

1 (11008x4096) 1 {11008x4096)

Transformer(nn.Module):
__init_ (self, params: ModelParams):

@torch.inference_mode()
forward(self,tokens: torch.Tensor,step: torch.Tensor,

1 {4095=11008}

4______________.-/
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B 2. PerfxLMA\4R
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B PerfxLM4M 48
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B PerfXLMIEREESR

NVIDIASESHIZSR DCUERLEE
« Llama3 8B  Qwen2.5 7B fp16

« RTX4090F1A40

Performance comparison between PerfXLM and vLLM
(RTX4090 24G,FP16,LIlama-3-8B)

B PerfXLM ¥ vLLM

3500.00
3202.47

300000 | Qwen2.5-7B (bf16) on 2 xZ100SM. Higher Throughput is Better.

2500.00

140

2079.16
2000.00
1669.76

1500.00 1390.38
1000.00
746.46 749.39
500.00
57.91 51.32 55.71 56.40 61.87 62.49 105-50 107.45
0 OD — I I e

80
) (1,8,256) (1,8,1024) (1,128,10249) {1 1024, 1024} (8,1024,1024) (32,8,256) (64,8,256)
(batch_size,input_len,output_len) 60
40
Performance comparison between PerfXLM and vLLM
(A40 48G,FP16,LIama-3-8B) 20
M PerfXLM ¥ vLLM .
3500.00 0

(256, 512) (256, 4096) (5612, 2048) (2048, 2048) (1024, 512)

120

(input_len + output_len )(tokens/s)

=
o
o

Throughput

Output Throughput (token/s)

3000.00

(input, output)

2500.00

mVvLLM mPerfXLM

2000.00 1915.22

(input_len + output_len )(tokens/s)

1500.00
1006. 93

1000.00
E‘ "33“0%47 16
£ 500.00
S
E 36.16 35.36 34.86 34.23 38.76 38.08 66.43 66.85
= 0.00 — — — — — e

(1,8,256) (1,8,1024) (1,128,1024) (1,1024,1024) (8 1024 1024} (32,8,256) (32,8,1024) (64,8,256) (128,8,256)

(batch_size,input_len,output_len)
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B PerfXLM on RISC-V CPU

GEMM optimization for prefill stage:

Optimize OpenBLAS by RISC-V Vector 1.0

#define KERNEL16x4_I \

"addi Bl %[PB]l, 1%4 Xn\t"\

“"addi o %[PB], 2x4 \n\t"\

"addi : o 18 %IPB]l, 3%4 Xn\t"\

"flw fto, (%[PB]) ity

"flw TEl, LEL) A\t

"flw THY, 1id) ity

"flw Tt3, (13} L1 | L% by

"vie.v Vo, (% [PA]) Ry

n k n "addi t4, %[PAl, 4%4 \n\t"\

: i P— | — "addi t5, %[PA], 8%4 \n\t"\

_ . . . "vfmv.v.f v8, ft@ \n\t"\
] ]] “addi t6,  %[PAl, 124 \n\t"\
' "addi %[PA], %[PA], 16%4 \n\t"\

m ( m !\ ‘ I( | "vie.v vl, (t4) X E"X
E; "addi t4, t4, 16%4 \n\t"\

| ‘ ‘ "vfmv.v.f  v9, Tl \n\t"\

Idc ‘ | | ‘ Ida | |db "vie.v vz, (t5) \n\t"\
"addi e 5, 164 \n\t"\

"vie.v VE, (t6) ke
AR AR R R R R R R ‘addi té, t6, 16%4  \An\t™\

LALALLditlilllilld "vfmv.v.f v10, ft2 LAREMy

1 "addi %[PB]l, %[PBl, 4%4 \n\t"\
dddt ettt tddtddsds "vie.v v4, (%[PA]) Ay E"y
"addi %[PA], %[PA], 16%4 \n\t"\

“vwfmv.v.T vil, Tt3 AnAE"A

"vfmacc.vv v16, V8, vl  A\n\t"\

"addi £l 4x4 \n\t"\

"vie.v V5, {td] S RE"Y
"addi t4, t4, 164 \n\t"\

"vfmacc.vv v17, V8, vl \n\t"\
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I PerfXLM on RISC-V CPU

RISC-V CPUs Testhed
GEMM optimization for prefill stage: - SG2044 CPU
 Xuantie C920 2.0GHz
» Single batch: tall-and-skinny matrix * RVWO0.7.1, 125-bit
« L1-D 64KB
: : A : 4 cores/cluster
®
Vector instruction optimization C ehared 19 1MB
: 064 cores (16 cluster)
* GEMM blocking . Shared L3 64MB
* MUItl'threadmg « 4x DDR4 memory controllers
~+ Int4_32threads GEMM i cathrends
. }’;246-_634;3{?5;‘55 fp16 32threads GEMM
fp16_64threads fp16_64threads
L 1s0 g 70 e —
§ 130 | S 60t
G 110 F 50
q@@q@ @«:\9@ go:"gqg og:"gqg + i & & 4
i ¥ M x N xK M >

GEMM Performance (Big and square matrices) GEMM Performance (tall-and-skinny matrices)
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B PerfXLM on RISC-V CPU

GEMYV optimization for decoding
stage:

* Vector instruction optimization

. (NT4BandWidthG/s B FP16BandWidthG/s  —&—INT4Time/ms  —#&— FP16Time/ms

—a-32threads/NoAffinity 45 3
45 -  ——32threads/Affinity 10
—+—64threads/Affinity - 2.5
40
N
- .\ ©o 30 2 £
U 0 '-E-.J__
5 = 25 z
£ g 15 F
830 5 20
2 T
c m 15 1
w5
< 10

4096 8192 11008 12288

&
b S
32 §
|
¥

M x N GEMV Performance (32 of threads)

GEMV performance under different

number of threads and affinity. Performance of the GEMV operator after optimization. The

input of the GEMV performance test is: n =4096, m changes.
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PerfXLM 2.0
« 5G2044
RVV 1.0

2

PerfXLM +PerfXCloud+RISC-VEH&
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