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Search Space

Chunk Size

Cl
oc

k

Event
• New prefill arrives (1500 tokens)

Objective
• Find Clock x Chunk Size
• Adhering to SLO
• Yielding Minimum Energy

12 / 23



Design
Co-optimization Method

GPU 0
GPU 1
GPU 2
GPU 3

TimelineDecode Prefill

384
384

384

Chunk Size

Cl
oc

k

Search Space

( 384 , 1060 MHz )

Emulation given (Clock, Chunk Size)

12 / 23



Design
Co-optimization Method

GPU 0
GPU 1
GPU 2
GPU 3

TimelineDecode Prefill

384
384

384

TBT

Chunk Size

Cl
oc

k

Search Space

( 384 , 1060 MHz )

Decode
Token
Generated

12 / 23



Design
Co-optimization Method

GPU 0
GPU 1
GPU 2
GPU 3

TimelineDecode Prefill

384
384

384

TTFT
TBT

Chunk Size

Cl
oc

k

Search Space

( 384 , 1060 MHz )

12 / 23



Design
Co-optimization Method

GPU 0
GPU 1
GPU 2
GPU 3

TimelineDecode Prefill

384
384

384

TTFT
TBT

Energy  = ∑ Per-chunk energy

Chunk Size

Cl
oc

k

Search Space

( 384 , 1060 MHz )

12 / 23



Design
Co-optimization Method

GPU 0
GPU 1
GPU 2
GPU 3

TimelineDecode Prefill

384
384

384

Chunk Size

Cl
oc

k

Search Space

( 384 , 1060 MHz )

GPU 0
GPU 1
GPU 2
GPU 3

512
512

512

( 512 , 860 MHz )

(384, 1060 MHz)

(512, 860 MHz)

12 / 23



Design
Co-optimization Method

GPU 0
GPU 1
GPU 2
GPU 3

TimelineDecode Prefill

384
384

384

Chunk Size

Cl
oc

k

Search Space

( 384 , 1060 MHz )

GPU 0
GPU 1
GPU 2
GPU 3

512
512

512

( 512 , 860 MHz )

TBT

TBT

(384, 1060 MHz)

(512, 860 MHz)
TBT
SLO

TBT
SLO

SLO Violation

12 / 23



Design
System Overview

(1)State Monitor Hook
(2)Search and Optimization
(3)Knob application

(1) (2) 

(3) 

13 / 23

vLLM

State 
Monitor

Prefill Chunk Size

Num Micro-batches

GPU Driver

Event

BEAM

Cl
oc

k

Chunk Size #Microbatch

Cl
oc

k

S1 S2

Lookup
Apply



Evaluation Settings
● Hardware : 

● DGX A100x8 Server
● Model : 

● LLama-3 70B Instruct PP4xTP2
● Serving Trace

○ Alibaba ServeGen Trace (E2E)
○ Synthetic (Others)

● SLO : 
● TTFT 1s, TBT 0.2s

Evaluation
Evaluation Overview
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Baselines

● Vanilla vLLM
● Window-DVFS
● BEAM



Evaluation
End-to-end Analysis – Energy Usage

● Beam uses 70% energy compared to SOTA

● 1h on ServeGen
(19:00 ~ 20:00)

● Mean 1800 TPS
● P90    2800 TPS
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Evaluation
End-to-end Analysis – SLO Adherence

● BEAM Adheres to TTFT / TBT SLO
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Low: 1000 TPS
High:4800 TPS
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● BEAM rapidly reacts to burst scenarios

Low Energy



Evaluation
Sensitivity to burst : Control knob view
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Low: 1000 TPS
High:4800 TPS

Insufficient Clock Slow Recovery

● BEAM rapidly reacts to burst scenarios



Evaluation
Sensitivity to burst : Control knob view

21 / 23

Low: 1000 TPS
High:4800 TPS

Instant ReactionMultiple Control 
Knobs

● BEAM rapidly reacts to burst scenarios



Conclusion 
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Goal
● Minimize energy under SLO constraints

Method
● Co-optimizes DVFS with Batching
● By scheduling Chunk-Size, #Microbatch, Clock
● Scheduler emulation to navigate complex landscape

Results
● Energy usage 50% of vanilla vLLM, 70% of SOTA
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Contact : hjlee@casys.kaist.ac.kr
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