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Motivation

Disaggregated serving places KV-cache
transfer directly on the TTFT critical path.
* Non-contiguous and diverse KV layouts
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Diverse compute

Build a direct KV connector that maps
framework-level metadata to efficient FlagCX
P2P transfers.

Batched one-sided
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(1.00x-1.04x) across multiple models and

« 2 prefill-decode disaggregation modes accelerator platforms.

— e o o S EEE EES EE B S EEE EEE EEE EEE EEE EE SE S SEE SEE SEm EEE EEN SE E SEm SEm SEm SEm BEm EEm S B GEm SEm SEm SEm SEm SEm B S SEm SEm SEm SEm EEm BEm S SEm SEe SEn SEm SEm EEm EEm S S SEm SEn SEm SEm SEm SEm B S SEm SEm SEm SEm BEm BEN B B SEm SEm SEm SEm EEm S S S SEe SEm SEm SEm SEm BEm B S S SEm SEm Smm EEm B B e e e e o Ey,
M EEEN  EEEN EEEE EEEE BN BEEE BN BN BEEE BEEE BEEE SEEE SN B BN BEEE BEEE SEEE BEEE B B BEEE BEEE SEEE BN B B BEEE BEEE SEEE SN B B BN BEEE SEEE NS B S BN BN SEEE SEEE BEE B BEEE BEEE SEEE NS B BEEE BEEE BEEE SEEE SN B B BN BEEE SEEE BEEE B B BEEE BEEE SEEE SEEE B BN BEEE BEEE SEEE NS B B BEEE BEEE SEEE SN B BN BEEE BEEE SN BN B B BEEE BEEE SEEE BEEE BN B B S S S B e e

i >

RD MA WriteS compute hardware Servers, gdge, Al books uantum Compute

« Framework-aware KV layout and block > NVIDIA, AMD, Ascend, ARM| | ARM Ao RISV A A uantm Clond
mapping FlagCX Data Plane e
« Asymmetric prefill/decode parallelism B e REOEEEET |
 Batched one-sided writes to decode TRANS_DONE ; iMain Results
memory i i Model Platform Config TTFT speedup i
 Portable across accelerator platforms | ;
o Lo Qwen3.6-35B Nvidia 1P1D,TP8, 16K/1K 1.02 |
FlagCX Architecture - :
Design Goal FlagCX P2P Engine Metax 1P1D,TP8, 16K/1K 1.01
Provide a unified P2P engine for vLLM, Control Plane Data Plane
powered by FlagCX' s portable abstraction Connect, Register; Schedule, RDMA, - fygon  1PAD, TG, TOK/TK 104
Notity, ... Completion, ... | i
layer across heterogeneous platforms. - GLM52  T-Head 1P1DTP16. 16KAK ool |
Portable Abstracted Layer )
Core Capabilities Device Adaptor Net Adaptor i i Metax 1P1D,TP16, 16K/1K 1.01 i
NVIDIA, AMD, ASCEND, | | IB/RoCE Barex, UCKX, o :
: ;3n2§cheOIfkrastsftwslaartefc;;gwcsks METAX T-HEAD, .. SOCKEY, ... i i FlagCX matches Mooncake' s performance

_______________________________________________________________________________________________________________________________________________________________________________



	Slide 1: Multi-Chip KV-Cache Transfer for Disaggregated vLLM Serving with FlagCX

