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AN Python F&H, BIEIESMEMBRGK, pip. conda. poetry. pipenv T HEAHERIIRE.
MEEEMRAMENET. TIERRRFRUEFLESAMEEIE, QEERNMEEERRTE T HAMEN
BERE, A, FEALEEEERLTEIDER. KPMRITRIN. BEMBERRUREMIFMRIVRESE
Ho XEERJFTE CI/CD EEHRLARYE, —MEEM pip install -r requirements.txt BIAEFERTENS)
BEEK; 7E Docker #iEH, AMTZEFTETRARENS, TARMBSIFH, SERNEBIERTRIEILTTF
FRELMAS, REBEEBZUERUNERARER, BREAFMNE=IHNXBERR, ASUERNSIRMEEE
HR3M, REMNEZIMEENSERMHAR, BI2HNNEIBEMLHEE, FEENEELM 3-10 Fa9%EER
Fto TiLR Python FF&#&. DevOps TREIMERKIBERFR, EEEMFIRSILENTT B LER,

1 Python B1EIEZMREMFNO

Python BEERNMREMIAI AR AUAE, SXEFAZR T LILRRE. BESEBEITAM, BE SEL
FERTEY 60% I 80%, 1FHIBESEAEBIERRMAZ, HMBEKFIET 50 M, pip BEMWERAKE
B, DIREMAESLUBRARE N, XMEER@MAR LN NP-hard ERESERITNESEHLK, H
REBTEHMERAIN, St 20% 2 30%, RMEILRMHERREIR M, LHE PyPl 2IKRERELS R RETBTE
HNEE, FZEWEMmFMEI, Stk 10% 2 20%, FEHFNE S C B EW numpy. pandas &, §E
MWERBRIE, SRmZFSARMEEIE. REEWE /0 3, St 5% 3 15%, pip EEVHIZITHHRESH
IMEREFRNINERE, LHE ClIFEH Docker B2EAHRIAR Ho

AT ML, FATFTTEENRL, U— 1 HEW Django MB (100+ #&#t) HE, ERRKIA pip RE
B4 8 93 45 ), T poetry XFE 2 43 18 #, conda A 4 53 32 #, MIRIFIEHR macOS M1, MLEfE
REHEKRZF PYPI 5%, #H—F 0D PYPI SHETRER, MERBGTHIMLEEN 45ms, BERFEERN
62ms, ZiHEHA 78ms, MBS PyPl &ix 320ms, XLEHIEB R TREERNEEY., FELMERS
i, —1MEE Django. Celery. Redis #1100+ [eFEK#AEIVERINE, FERAIA pip NEXLZEFENET
15 980, BTRAERE 15 20 #, HERAEE 10 &
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MBRMLEFAIARBEBIER, AJHRL 30% ByttaeiRst. REENSGARRKE PYPIRE, BRIHPESLR
BESER, AITUTHLA2REEMNERRE:
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1|pip config set global.index-url https://mirrors.aliyun.com/pypi/simple/

XEMSEBY pip WEEXH ~/ .pip/pip.conf, FEIAM https://pypi.org/simple/ BN E L
HB. BFEMEA pip BEBMIEMERESGTH wheel BFREE, KBREMSKER, T RERSR, JHik
J https://pypi.tuna.tsinghua.edu.cn/simple/, MIXER, WEEIETEHREM 200KB/s #2HE
5MB/se

S—1XRERBEEA pip 20.3+ RAENFHLZ THINGE. B -j SEIEEH &, Flu:

pip install -j 10 package_name

ItEEr L 721F pip FRTTE 10 M2, FIAZ% CPU MIMLHEE, KMHITER. EE, -] SHENHFIIRE
MEH T CPU ZOEIAE, REFRHEIN 4-8, BAIFIRANLA 16-32, LERGEE, WEBFENT MR
B8y 25% FEE 8%,

2.2 (KRR

KRB RAMIM, MIERIHE 50% U ERERERA. ROBRERE—K requirements. txt HFHDH
PEXHER, HIIEIE base. txt FHREMKHII Django # Celery, dev.txt BEFATEN black #l
pytest, prod.txt (NFRZEFHFEE. BT pip-tools TEEMEREIHF:

B RE pip-tools: pip install pip-tools, A/FBIE requirements.in:

Django>=4.2.0
Celery>=5.3.0

1T pip-compile requirements.in EMBIEM requirements. txt, BEFEHARAI Django==4.2.7,
XD EREERE T SRBASRHE, (MERIMEET ., EAEMBY, DERIEHEITEIEIM 45 #EE 6
o

SENTFREEMA lock X, Poetry [RE L #F, B poetry lock --no-update &3 % £ B
poetry.lock, BiEFFEKIMNIEHAEENRE, pip-tools B pip-compile £}, BFREE, lock X
WRT BN ENRE RS, BR TERNNEE M) MR, 7£ CI/CD #, #i%E lock XHRBLE, X
ETENERRZ.
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ZEFMAEHER 40% BUERERRF. pip BMAEBEBRA ~/ .cache/pip, 1B7F Docker #l Cl IFEHR B H KMo
BAMEGEHNXETSR:

export PIP_CACHE_DIR=~/.cache/pip

pip install --cache-dir /ssd/pip-cache -r requirements.txt

PIP_CACHE_DIR HIEZTE2I5EEEFIRER, --cache-dir BERXHS, A SSD 71 /ssd/pip-cache
¥ 1/0 ERERF b &, EEXHEE wheel @ (.whl) F http E1F, ShHZEIK 90% By, TEREZIT
BRAY,

1£ Docker , EEFMUNEESHNZEERINF. & COPY requirements.txt . EF RUN pip install
Z#i, FIMA Docker BEEHE:
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COPY requirements.txt .
RUN pip install --cache-dir /tmp/pip-cache -r requirements.txt

COPY . .

% requirements.txt R%, Docker REREMEN pip &, BREETH. FaEMBREE, #—PE
BRER N

2.4 HEMEEA

X C ¥ BB numpy. pandas BIWEMRI, FRTEIRE wheel BRIER:

pip install --only-binary=all:#*:numpy,pandas

--only-binary=all 3&EILE wheel, :numpy,pandas FEEER. & wheel MR, BEFEBRIF, M
HER, numpy MEBHIEE 2 718 #), wheel R 0.8 #,
IFBRMOER T RIURBAENIGS

export CFLAGS="-038 -march=native”

pip install --no-cache-dir numpy

CFLAGS f%i#48 gcc/clang, -03 BRE&EM, -march=native X H#i CPU Z2M4EMIE<S, --no-cache-
dir BREEFTI, BERNBFITE. numpy BWERIBM 18 FEE 42 7,

3 SEERMLSEEERE

FEEEEREMEMINE LEEBME, pip AMBITRERSE (ZER), BREREBXHZHE, (B Docker K
WERS (AE4%R), ¥FRT CI/CD i, poetry MBINTRERMR (AE%K), H#F poetry.lock, Docker
RiFES (MER), EE5HEF K. pipenv @#RIE (ZER), BIXHZH—MK, &5/ HHB, conda i
hE (ZER), FIEEERAKA, {H Docker RAME (ZER), HERFEER,

4 88 M4 EBY 10 N RITE (numpy. pandas. requests &), pip S0 128 #, poetry 1X
26#, uv (RustEE) RA13#. M pip T # 5l poetry W B: L% poetry (curl -sSL
https://install.python-poetry.org | python3d -), #¥ift pip freeze > pyproject.toml, HIT
poetry lock && poetry install. iFBEFF R KSR

4 BREMA: CI/CD 54FTRE

£ GitHub Actions 1, £&7F pip BEREMEXH, FHE cache action:

- uses: actions/cacheav3
with:
path: ~/.cache/pip
key: ${{ runner.os }}-pip-${{ hashFiles('#*/requirements.txt') }}
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WEEEET requirements. txt MEEMERF key, IERFHTENER, £4 artifact L%, & job EF
K17, RENEIM 3 2HEE 12 7,
Docker ZM @ E—F MIAHE G, @i builder B EEFRZEMH

FROM python:3.11-slim as builder

RUN pip install --user -r requirements.txt

FROM python:3.11-slim
COPY --from=builder /root/.local /root/.local

builder YR fEA --user KEFNFAAER, B% root NE. runtime MBNEFIERIZE, EHBANMM
1.2GB 2= 180MB, MEZERERA 4 5.
Kubernetes 28Z%, {#H InitContainer FERE:

initContainers:
- name: pip-cache
image: python:3.11-slim
command: ['sh', '-c¢', 'pip install -r /requirements/requirements.txt --cache-dir /
< cache"]
volumelMounts:
- name: cache

mountPath: /cache

ConfigMap ##; requirements.txt, SCILHAEH,
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Bt TERKEMLERIE pipdeptree Al LK HFIN . pipdeptree --json, £ JSON IREAF
& DM, pip-check-reqs iBBIEMK#i: pip-check-reqs --ignore=requirements.txt, #BEREKAE
A8, fi¥TH uv (Rust EE pip) BERFA 10 fZ: uv pip install -r requirements.txt, f#
#r + LEE pip B 1/8 BFj8], pre-commit hooks KRIEHIXH: BLE .pre-commit-config.yaml HHY
poetry-lock-check hook, Hff commit & lock XH—%,

6 MEEEWLS bk
EEN A EAERMrIENENAIE. L benchmark . py A1Fl:

import time, subprocess, os
packages = ['numpy', 'pandas’, 'requests’]
for pkg in packages:
start = time.time()
subprocess.run(['pip', 'install', pkg], check=True)

elapsed = time.time() - start
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print(f"{pkgl:L{elapsed:.2f}s™")

LER AR MTEYREE, BB numpy: 2.45s, MITIBITEIERIMBITETE (pip -v BE). METEHRE (pip
download -report -). HREEFSTE (pip cache info), Grafana ERIXLEIEIR, JISEATERENRER,

7 B{ESEH Checklist

RIEXRHEIEER PYPI $RE&. 9F requirements BIE. BH pip HFALEF. £ lock Xff. Docker &
ife. EHRIEEFEAM. Cl ZFECE, XLLHASHER, FIEIMHEHRMAK.

8 HiLSRE

BT LIRS, HMBIMERENEIN 8 SHEE 45 70, MEERA 10 8. KK, uv Hl Ruff & Rust TEKE
BER, pip RERESHITRINE L, LB T BSITEANR, EERGNET, EMFNRNLKRE. BR
3. Poetry X# (https://python-poetry.org). uv GitHub (https://github.com/astral-sh/uv).
pip EAFM (https://pip.pypa.io).

9 MR EEEENNT

#!/usr/bin/env python3

Python BIEESEENKXTE
A% python benchmark.py --packages numpy,pandas --repeat 5

import time
import subprocess
import argparse
import os

import json

def benchmark_pip(packages, repeat=3, cache_dir=None):
U pip MBS
results = {}
pip_args = ['pip', 'install’]
if cache_dir:

pip_args.extend(['--cache-dir', cache_dir])

for pkg in packages:
times = []

for _ in range(repeat):
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9 M. EEEENXAH

subprocess.run(['pip', 'cache', 'purge'], capture_output=True)

start = time.time()

subprocess.run(pip_args + [pkg, '--force-reinstall'], check=True)

times.append(time.time() - start)
results(pkg] = {

"mean': sum(times)/len(times),

"std': (sum((x - sum(times)/len(times))#*2 for x in times)/len(times))**0.5
}

return results

if __name__ == '__main_

parser = argparse.ArgumentParser()
parser.add_argument (' --packages', required=True)
parser.add_argument('--repeat’, type=int, default=3)
parser.add_argument (' --cache-dir', default=None)

args = parser.parse_args()

packages = args.packages.split(', ")
results = benchmark_pip(packages, args.repeat, args.cache_dir)

print(json.dumps(results, indent=2))

HEAEIFEE NN, EFECEM JSON filt, EFEMRT Cl EEH.



