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PATHRE

. —AiE: (BE MQA £ TP>1 B split $51%, #7138 PackedQKVFuser

o WESME: BIEEA PR LT ## Transformers a3y fuser ZiHER, 4552
PackedQKVFuser.match #o update_forward $8y AST E5#35, URELEHNLIER
B, XTI KT BIMA StackedFuser FEMFF AL, FHXKE RewriteFuser By fuse &
SEATARTE 5T —3K,

THRES B

¥ PR #30966 ¥ GPTBigCode/Starcoder2 :#%| Transformers 2535,

Multi-Query Attention (MQA) 7 tensor parallelism > 1 BEE{T. K, BAREE MQA £
FEAN packed &% c_attn it g + 2*kv £EMME, FERAPENR split((q_size,
kv_size, kv_size), dim=-1) 2, FEKEHITT, 1 rank R AL o/kv 3k, 18 split 75
FER2RF head FTE, SBHREIR, &N PR BIHIH PackedQKVFuser BEIEMHFAEE
split R4 [s // tp_size for s in output_sizes], MBS TP FE&EM,

SC I AR

FEZR/AUXTIANTE:

1. #3¥ PackedQKVFuser £ (vlim/model_executor/models/transformers/fusers/packed_
gkv.py) :

. ZkK B FTHEREY RewriteFuser 3£, €A T packed QKVHER: B HF AR s s AN
c_attn &ME BB EET split((g, kv, kv)) A Q. K. V i3zE (H&4n
GPTBigCode/Starcoder2 8] MQA) ,

- match A3EEA FX B, IRI|LES split((q_size, kv_size, kv_size)) B9¥ &, HFHEWE| L
MR, BRIERYT —REMBRY LR, MMAEEZERENE,

_split_call AR AST KRB EAIZ split RA, HRE—M,

- update_forward A& AST 5, ¥ split IR TR E#A
local_output_sizes(self.merged_name) & RIS H EZERN [s //
self.qkv_proj.tp_size for s in self.gkv_proj.output_sizes], MAMMmEKEFIF/TTEA
rank R EHBRIRTE,

- validate 735K E head RI3#EEM, HRmETIT,

2. &M fuser #£3 (vlim/model_executor/models/transformers/fusers/base.py) :



< R E ) StackedFuser 348 RewriteFuser #7 StackedFuser /2 : RewriteFuser 1%
LB A forward EE R F M4 (update_forward. update_attrs. fuse) ,
StackedFuser EH EAY E3ENEBILR 8018 X (shards. orig_to_new_stacked %)

« $T3 local_output_sizes B RH, REHAT AST BMAFRAERARN, WERT A
QKVFuser i mALHNELNRD, EFEH,

3. A% upstream_linear (vlim/model_executor/models/transformers/fx_utils.py) :

« AFFNIEAENFAESIRR (40 GPT XA attention H 8y resid_dropout) , EFERF
TE dropout SFAEIRESAT) RE IE A B B 0 R 3% o

4. I Fuser (viim/model_executor/models/transformers/fusers/__init__.py o

fuser.py) :
« £ __init__.py F%H PackedQKVFuser, 37 fuser.py TREERGIREELSE BHEE
AR

5. NIETTMER (tests/models/transformers/fusers/test_linear.py)
« #13E PackedQKVAttention ##l GPTBigCode RA&H) attention, ®& c_attn 2 c_proj,
. ¥13E ResidDropoutAttention BIETE dropout 778 Bd#a R AT REM IEFAR B o
. #1 FakeMQASelfAttn (ETF FakeAttention) il MQA Z&,

« _apply_packed_gkv_fuser_with_stubs 3HBhREMEH LR nn.Linear MRS B HIRE
, FHEESEH forward,

. test_detects_and_rewrites_packed_gkv MR RIS L E., =5 o EIEMH M,
KA

« vlim/model_executor/models/transformers/fusers/packed_gkv.py (13t Singhé&sg; £
B source; ER core-logic; 5 PackedQKVFuser, info, _packed_sizes, match) : #
PackedQKVFuser 3£, #OWEE, 523 MQA packed QKV BB 1#M5 TP &40 split
25,

- vlim/model_executor/models/transformers/fusers/base.py ({3 mh-& 3, K5
source; %A refactor; &% local_output_sizes, StackedFuser, RewriteFuser,
update_forward) : = fuser £, FhEX RewriteFuser B, ¥713¥¢ local_output_sizes %#
BhRER, ANFTA fuser IREL—MRAIRES XA,

. tests/models/transformers/fusers/test_linear.py (#3k MIR; 27| test; LA
test-coverage; {45 ResidDropoutAttention, init, forward, PackedQKVAttention) : &
n PackedQKVAttention M An test_detects_and_rewrites_packed_gkv ik, #
fr fuser NIEFAMAEIAE =,

« vlim/model_executor/models/transformers/fx_utils.py ({3 TE&R%; 5| source; 3£
A data-contract) : A% upstream_linear XIFFR LM FHEIR, FREA dropout B
GPT R attention FHHIERANEER LI,

« vllm/model_executor/models/transformers/fusers/__init__.py (#&E3k SEM; 25| source
; EA data-contract) : FH#FE PackedQKVFuser fn RewriteFuser, #2417 #%
auto-fuser £,



*PE55: PackedQKVFuser.match, PackedQKVFuser._packed_sizes,
PackedQKVFuser._split_call, PackedQKVFuser.update_forward,
PackedQKVFuser.validate, local_output_sizes, RewriteFuser.fuse,
StackedFuser.update_forward, upstream_linear

R F B

vlim/model_executor/models/transformers/fusers/packed_gkv.py

¥ PackedQKVFuser 2, AT E, 523 MQA packed QKV BB &S TP Bk split
5,

@dataclass
class PackedQKVFuser(RewriteFuser):
"""Fuser for attention with g, k and v packed into one projection.""
gkv_name: str
o_name: str | None
g_size: int
kv_size: int

@staticmethod
def packed_sizes(node: fx.Node) -> tuple[int, int] | None:
# RBERTA split(g, kv, kv)) AAE kv R+HEE
if not is_method(node, "split") or len(node.args) < 2:
return None
sizes = node.args[1]
if not isinstance(sizes, (tuple, list)) or len(sizes) |= 3:
return None
if not all(isinstance(size, int) for size in sizes):
return None
q_size, k_size, v_size = sizes
if k_size != v_size or qg_size < k_size:
return None
return g_size, k_size

@classmethod
def match(cls, graph: fx.Graph, module: nn.Module) -> "PackedQKVFuser | None":
#wpm FX AR A, F split MALE MQA #3R
for node in graph.nodes:
if (sizes := cls._packed_sizes(node)) is None:
continue
g_size, kv_size = sizes
# I split A9 L EDA B KRR
gkv_node = upstream_linear(node.args[0], module)
if gkv_node is None:
continue
gkv_name = str(gkv_node.target)
# IOIE split JEAE T BANRE AL



if module.get_submodule(gkv_name).out_features != g_size + 2 * kv_size:
continue
# ZREI WM IRT (o_proj)
o_name = returned_linear(graph, module)
if o_name == gkv_name or (
o_name is not None
and module.get_submodule(o_name).in_features |= g_size
):
o_name = None
return cls(
source_cls=type(module).__name__,
gkv_name=gkv_name,
0_name=o_name,
g_size=qg_size,
kv_size=kv_size,

)

return None

PR AL

A PR BI1EE A microslaw, &3FE hmellor &I RIFIT T RBMELAL (&40 DRY 2k, W
&% commit) » LTEFFAITL,

- EEmMET IR AR

R 5 B

« Qe FEXFORTE:
« IREFHFTHEM: PackedQKVFuser &l local_output_sizes shADF, ZEALEHIAR
(WnRFE tp_size) , FREHEK split RITAREES, validate AEREE head RIH#HEE
P, KRB tp_size ZF BIEHAIEL,

- BB 4§ StackedFuser #3355 A RewriteFuser + StackedFuser, FiA R4 &
StackedFuser #9268 (m QKVFuser. GLUFuser. MoEBlockFuser) INLIEZk&
RewriteFuser By fuse 2, TaEFEITAER (RREBX XK EFZEVINRA) .

- LEBEINERM: _packed_sizes |Ri% split W=DPRIHAEHE kv BF, #F HF &
AERAMSKANKIETIR QKV, 2ERIRME, SFERASTEERMER,

« AST EE 4% _split_call ERKE——/N="K split @A, £ forward BEZSANELGRA
RN F

- W AP 257 bigcode/starcoder F MQA RAEVE -tensor-parallel-size > 1
REZEITIREERA, A Transformers E3mIAFP AT EEZ R, ALPM: FEH
fuser HL&IXEAM packed QKV RASBHER (40 GPT-2 BI&M? ) AR A, BLREMX
IUEE MQA R, HIAER: EEXFMAELEH fuser WFFKRIEET EFWNHE (
RewriteFuser ERARIMES, StackedFuser EIXF) ., MIRBETEILTHE (&
dropout) , EREEW,

« REFRIT: KEFFATREME , #1HE fuser MTRERMMEMARR |, EMF™ StackedFuser F

£



K BRIk 2
» PR #30966 Migrate GPTBigCode and Starcoder2 to the Transformers modeling

backend: XZF|I A\ MQA TP EEMRE PR, A& PR BE T iZiTH Kk AIE MQA IKEIHFAT
RV A,



