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Cold Start and Hot Passion

Objective: Measure how eBPF improves the Cold Start problem in serverless environmemts.
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Project Structure

— baseline_src/ #[WXZ]JI= WER3T /O J|E Lambda &t
| |— handler.py # 22 S3 =24 (urllib Sigv4 7 8)

| |— Dockerfile

| L— docker-compose.yml # MiniStack 2! =2} & &

F— shm_src/ # [& & ] Zero-copy Shared Memory J| gt &t &

| — handler.py # zero-copy 81 =21 (pyarrow/mmap J| )

| F—ringbufferpy #eBPF S4IE ZHIH 25

| — shm_init.py #2S N2l =15t ATJYE

| |— entrypoint.sh

| |— Dockerfile

| L— docker-compose.yml # Host IPC ¥ /dev/ishm 85 &% &

— ebpf_writer.py #eBPF DBt 4 O|HIE EYI0IA &L SHM JI D]

— headers/ #eBPF ZIMYE ColH AUS
— scripts/ #2823 NME UsSst e AJEE
— web_impl/ # Streamlit )| Bt A5 Hl HAIEE

L— dummy_data/ #HAEZ S3HOIZE HIO0IE



How To Start

Ubuntu 22.04+, python 3.11 & &

1. AIAE 2j&d X

I
o

eBPF &S 28t HE T2 ZHOIH &&= + Ct.
web_impl/prep_for_web.sh, call_base func.sh, call_ shm_func.sh,
deploy_base_lambda.sh, deploy_shm_lambda.sh, setup_s3 data.sh 2| Z| & &t
d2= MO0l Y HIEZ X ECIE gitclone &2 B2 & HAGOF SHCL.

#0. a3 ME

sudo apt-get update

sudo apt install python3-venv

python3 -m venv <J&&tH 0| &>

source <Jt&F8tA 0| E>/bin/activate # JtAH 2t &2

#1.HE ol ¥ bpfcc-tools & X
chmod +x scripts/*.sh
sudo ./scripts/set_ebpf.sh

# 2. Python 2t0|E 42| & awslocal & Xl
bash ./scripts/set_zerocopy.sh
pip install awscli-local

Ol A& O0IA externally-managed-environment 0l M Al IS HEHE 2

o

Ct.

export PATH=$PATH:/home/ubuntu/.local/bin
python3 -m pip config set global.break-system-packages true




2. eBPF kernel shared memory 2! tracer Jt=
T2NAS

ANAE 2 E ZAIoHD, ZX & OIHEES
ABCE OlX2 B8X2 HOlIE H0IA =20 0F 8FCF

# shared memory path 7=
python3 shm_src/bake_arrow_shm.py

#1€ d¥ =8 = ?olf sudo HEHER
sudo python3 ebpf_writer.py
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3. MiniStack infra 2=

| IPC Ul AHOIAR /devishmE &= ot

cd shm_src
sudo docker-compose up -d
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4. Lambda function &
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# web_impl C|2l& 2| 2| Hi 2
cd ../web_impl

#IO1E NE el € el
bash clear_before_start.sh

bash prep for web.sh



5. 4= Hlw HAIEE &l

AAIZIOR2 XIQ A Bl W5t & QIE B0l AS PE5HCH ngrok http <X E>'=
CH2 E1012 ROl & 33 0F B

#UHANBEE o &=4 &X]
bash ngrok.sh

sudo apt install nodejs -y
sudo apt install npm -y
npm install

#a
node server.js
ngrok http <2 E>

How to Benchmark

1. https://zain-acosmistic-olen.ngrok-free.dev & &

. A= IHE 2 "003] Ats HAE" 2

3. 2= Y Ul M Baseline (Network 1/0) vs SHM (Zero-copy)2|l & s XtO0|
2

References

e cilium/ebpf (hitps://qgithub.com/cilium/ebpf)
e ministack (https://github.com/Nahuel990/ministack)
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