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« —A3E: BA MLA 89 RoPE 5§ KV £F E# LUK/ kernel launch

« WEDE: BIWEFEZEH (Flashinfer, R4 PyTorch) LEimfTMEaeZENNR, %z
AMA Cl E2E MRk, XTFX7F MLA #IBMAARGRF pass mEF4AE, I PR BIER
ICEfn defunctionalization 432 B A % 3 MME,
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T TPOT =R 10% WL L ( Z0%B% Issue), 4~ PR & #35879 Ak E3¥MT pattern
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AP,
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1. 3MEE&BEEX op: & vlim/compilation/passes/fusion/mla_rope_kvcache_cat_fusion.
py HE X fused_rope_unified_mla_kv _cache _update impl foxtR; fake SZFN, it
direct_register_custom_op 2AFF, % op UK g_pe, k_pe, kv_c, cos_sin_cache F#iA,
BEEAHAKE CUDA Ei& kernel concat_and_cache_mla_rope_fused,

2. LIHEANCAEE: MLARoPEKVCacheCatPattern 4 VIimPatternReplacement, &
pattern BT IR RoPE ETF/5#H KV SHEEHNFS] (BIETHE LayerNorm HIALIES
%), EEZEREEHRANERBE op, MIBILEARIEREME A DeepSeek Scaling RoPE %
## MatcherRotaryEmbedding 8 MatcherDeepseekScalingRotaryEmbedding,

3. ¥ BICECE : 7 viim/compilation/passes/fusion/matcher _utils.py H#3g
MatcherDeepseekScalingRotaryEmbedding, %i—#rf RoPE 5%4E5k RoPE ®iE 0, &
inputs. forward_custom #a forward_native 3%, {EREE pass BEEBAACIE FRAP AR,

4. M MLASEEAE: & viim/model_executor/layers/attention/mla_attention.py # &t
unified_mla_kv_cache _update, /A get attention_context &— L TFXIKER, BRI EE
RAL, REBTA MLAAttention._ init_ RAITE3%E attn_backend 24k, & TR E £ & 3o

5. BEES5%K: T vlim/config/vlim.py FH3E enable_rope_kvcache_mla_fusion 3|7 &%k
#n fuse_rope_kvcache_cat_mla BEEM, EAFRMEAKZE] TREBRAE (00 X7,
01/02/03 #&MHFF B )o HE pass_manager.py FiEA
MLARoPEKVCacheCatFusionPass, E#T fix_functionalization.py X #F# op B



defunctionalization, # E# csrc/cache_kernels_fused.cu X FFRIEEIELA,

6. MIRISIE: F3E tests/compile/passes/test_mla_rope_kvcache_cat_fusion.py, Iz
MLA & (B8 Q/KV #&#. RoPE. KV RFEH) , BIERE pass EHKE D ERIER
¥R B — unified_mla_kv_cache_update A, FHRFHRERE.
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« vlilm/compilation/passes/fusion/mla_rope_kvcache_cat_fusion.py (3t @& pass; £
B source; EH core-logic; 5 fused_rope_unified_mla_kv_cache_update_impl,
fused_rope_unified_mla_kv_cache_update_fake, MLARoPEKVCacheCatPattern, init) :
%SEEE pass, EXTBHEX op fo pattern B#Z 4§

« vlilm/compilation/passes/fusion/matcher_utils.py (3R ILELE; K 5| source; ER
core-logic; 5 MatcherDeepseekScalingRotaryEmbedding, init, inputs,
forward_custom) : #3E MatcherDeepseekScalingRotaryEmbedding, ¥ RBITEZE UL X
¥ DeepSeek 451X RoPE

- tests/compile/passes/test_mla_rope_kvcache_cat_fusion.py (#E3k BITMER; K5 test
; KA test-coverage; &5 MLARoPEKVCacheCatTestModel, init,
build_attn_metadata, forward) : #3EEEE pass BB TN R, IRIFAER I EAKEE

« vlilm/model_executor/layers/attention/mla_attention.py (#3k MLA JF&EA; 25| source
; KR data-contract) : EH) unified_mla_kv_cache_update, %—_ETXIRE, A&
pass 2 & ZA

« vllm/model_executor/layers/rotary_embedding/deepseek_scaling_rope.py (i RoPE
#A; 2£5| source; £ data-contract; &5 forward_static) : &% forward_static
BAA A, RS pass EERAA

« vliim/config/vlim.py (#23k BLE; K57 source; EA core-logic; &5
enable_rope_kvcache_mla_fusion) : #3GECE TAH| BT R L, FHEES pass BB A

XEEFE: fused_rope_unified_mla_kv_cache_update_impl,
fused_rope_unified_mla_kv_cache_update_fake, MLARoPEKVCacheCatPattern.init,
MLAROPEKVCacheCatPattern.get_inputs, MLARoPEKVCacheCatPattern.pattern,
MatcherDeepseekScalingRotaryEmbedding.init,
MatcherDeepseekScalingRotaryEmbedding.inputs,
MatcherDeepseekScalingRotaryEmbedding.forward_custom,
MatcherDeepseekScalingRotaryEmbedding.forward_native,
DeepseekScalingRotaryEmbedding.forward_static, enable_rope_kvcache_mla_fusion
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« gemini-code-assist[bot]3gH 00 & 3| T fuse_rope_kvcache_cat_mla BRARRFF B, BAE
IEA False ( BEXIT ),

« claude[bot] £, unified_mla_kv_cache_update EffEE% resolve_layer name @A,
TS HRELMBHTAM., Rohan138 HIAFEE.,

« claude[bot]#g H MatcherDeepseekScalingRotaryEmbedding.inputs() &7 query K&,
5585 &R ILE., Rohan138 #\ M8, 1B KXiZ inputs A &Y BIAREIA A



« claude[bot]#g i fix_functionalization.py # defunctionalization X8R ER T EFATE
user MIEFIREY copy_temp, FTHEZERIZM T &, Rohan138 E&EE,

. claude[bot] I RMIRXAEIE CUDA/AITER £ & FREE/D> BLOCK _SIZES & X S A%k K,
Rohan138 it is_cuda_alike &A-5F TARR,

« ProExpertProgZZ PCERE &M E2E MR, BIEE R RIGIRE,

« ElizaWszolazZiX pass & NAEREF—3K, Rohan138 HIABE I A CamelCase R,

« 00 RMUEA AR T BREE (design): BAZIEA False,

« unified_mla_kv_cache_update B£&f#Hr %% (correctness): Rohan138 HiAHFBEE .,

« MatcherDeepseekScalingRotaryEmbedding.inputs &’ query (correctness):
Rohan138 * M E, B8R K inputs 77k Y AR Ao

« defunctionalization F5REREIF L E (correctness): Rohan138 E& &,

« MIRAXHEAEIE CUDA FE&FE ALK (correctness): Rohan138 i#3it is_cuda_alike &7
L,

« BEPURID E2E MR B £ (testing): & FRIFIRS,

« Pass &% RA&—EME (style): Rohan138 ##%% MLARoPEKVCacheCatFusionPass 238 1&
CamelCase 5l, 5§ MLAAttnQuantFusionPass &—,
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1. ROBATE: #BE pass BREERANTEXRER, ERXNEEIBIRNKEIRTREFER™
AHRER, BORIE gsm8k FE, BEINEZEARIE,

2. defunctionalization &U&: fix_functionalization.py & Xt
fused_rope_unified_mla_kv_cache_update B graph 25 Z BRI BT &R, ¥
BE A K PyTorch iR4A~ AOTAutograd BI4T A LR,

3. REMBELR: YRIAMMIRRE ROCm AITER /&34; Flashlnfer faJR4 PyTorch
Ja3RISIE, CUDA kernel f&BX 7 RE R "R H th 18 A B 12

4. BREBRIMENEE: enable_rope_kvcache _mla_fusion &4+ & A not
cfg.compilation_config.splitting_ops_contain_kv_cache_update(), &% IRH| = RE
ERXmMERIRARTB. - B Hrael: TEREER MLAEREAERBHA
fuse_rope_kvcache_cat_mla B4R (40 DeepSeek &%) . AP EEHNELIFEIF R
BIEZR, PHEE: MEERATE (~2% TPOT) , (EREDKRENH RIRIFRKLE.
CUDA kernel fnBLE A%, 447 AN, HRIMMELE, Rohan138 5 AMD
(ElizaWszola) &1, 3& ProExpertProg #t 8., T : T breaking change, ZRiA
ITATRZE (00 %7, 01/02/03 BEMHFR ).
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