H 22| E2& 92l Async Streaming THEd

EH: O(N) - O(concurrency) M2 2| X5}



1089t 71 APl S=& §ljof stch?

# 718 Hadh WY

urls = [f"https://api.example.com/item/{i}" for i in range(100_000)]
results = await asyncio.gather(x[fetch(url) for url in urls])

Task ZHx|  100,0007H SA| M

H=22| T GB

MH 429 Too Many Requests
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Before After
e HZ22|: O(N) o O|22|: O(concurrency)
o DEZAD LYY & X2 o« AUt ZA[AEE|Y
o LO|Z2}0l 01 27} e Stage H|O|'d 7ts

[100,000 items] - [10 workers] - [Zzf 54 yield]
T
SAlo] 10742 X2
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V1: Semaphore &4l

async def fetch_all(urls, concurrency=10):
sem = asyncio.Semaphore(concurrency)

async def fetch_with_sem(url):
async with sem:
async with aiohttp.ClientSession() as session:
async with session.get(url) as resp:
return await resp.json()

tasks = [fetch_with_sem(url) for url in urls] # « O0{7|7} 2X|!
return await asyncio.gather(xtasks)



V12| 2X|

urls = [urll, url2, ..., urlloeooo]
l

tasks = [Taskl, Task2, ..., Taskl00000] < 109t SA| MM
l

await gather(xtasks) « T8 2=E O7EX| CH7|

=N
o M22|: Task Z4A| N7H = O(N)
o HITP|M QIS MA & KO 27}
o BTN HO|: AH|XIZ} X E|E 4= U=
X

S HOE AL S M, dAAHE =5 = HFALIS
o 2EC|YU =7} TA| 2tz S0f|0F 21t B2



V2: Queue + Worker 24!

NS
Producer —put()—- [Queue maxsize=10] —qget()—- Workers (107H)
)
sy SE
oy fuks

o HE22|: O(concurrency)
o BHIFM: Queue?t 7}5 XM Producer CH7|

e AER|AU 27} queue.join() Z=0j|Of A} Htst



V22| ot/

async def run(self, fn, items) —> list[Result]:

# ... worker MM ...
await self.queue.join() # « T 2= CH7|
return self.results # « SO Bhet
o o|=| —
'1'E17+'E4°ft:'3d

async for result in executor.run_stream(fn, items):
process(result) # < S ZA| X2|!



Part 2: V3 Streaming 7%



V3 FAlSt

1. AsyncGeneratorZ Z1} yield

o async for result in run_stream(...

2.022| £ X
o TA| M| £OE0HEE]| AL
3.mjo| =2l HAA Jts

o Stage1 &2 - Stage2 I

10



[Ef0|E 2] 7|= =

async def run_stream(self, fn, items):

queue = asyncio.Queue(maxsize=self.concurrency * 2)
result_queue = asyncio.Queue() # unbounded

async def producer():
# itemsE queued| Z7|
pass

async def worker():
# queued|X JHLHM X2|, result_queued| 27|
pass

# 2y =3 9 yield
pass

11



[2}0]|E 3] Producer & Worker

async def producer():
try:
for item in items:
await queue.put(item)
finally:
for _ in range(self.concurrency):
await queue.put(_DONE) # Sentinel

async def worker():
while True:
item = await queue.get()
if isinstance(item, _Sentinel):
await result_queue.put(_DONE)
return
try:
value = await fn(item)
await result_queue.put(Result(item, value, None))
except Exception as e:
await result_queue.put(Result(item, None, e))



[210]E 2] Zat 8

worker_tasks = [asyncio.create_task(worker())

for _ in range(self.concurrency)]
producer_task = asyncio.create_task(producer())

# N7He| B AMSE s MK
done_count = 0
while done_count < self.concurrency:
result = await result_queue.get()
if isinstance(result, _Sentinel):
done_count += 1
else:

yield result # « ZA| yield!

awalit producer_task
await asyncio.gather(xworker_tasks)

13



Producer Queue

—put(iteml)—-
—put(item2)—-

—qget ()

Workers ResultQueue
—fn(iteml)
—put(Result)—-

get()

Main

yield

14



Sentinel Z{E: oINS =&

1. Producer: items A%l
L. put(_DONE) x N7A

2. Workers: _DONE =4I
L. put(_DONE) to result_queue
L return

3. Main: _DONE 7}RE
L. done_count == N - &

off 0|22

o ™ worker? FO & LIO{X|7} A& H'H

o C=2t X

15



[20]E2 O| 2] K 22| §7

import tracemalloc

tracemalloc.start()

# QueuedExecutor &3

peak_queued = tracemalloc.get_traced_memory() [1]
tracemalloc.stop()

tracemalloc.start()
# Semaphore Al AlSH
peak_sem = tracemalloc.get_traced_memory()[1]
tracemalloc.stop()

print(f"QueuedExecutor: {peak_queued / 1024 / 1024:.2f} MB")
print(f"Semaphore: {peak_sem / 1024 / 1024:.2f} MB")

16



H 22| U] 23t

10,000 items X{Z|

HEA| Peak M| 22|

Semaphore 15.18 MB

QueuedExecutor 1.85 MB

8l Hj= 2| =z

H22] AHE T

Semaphore:

t N7if Task

QueuedExecutor:
I 1.8MB
1t 1070 Worker®gt

15MB

17



Part 3: 0| Z2}2l &|0]|d
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i x| vs 2AEE|Y Lf0| =20l

HHX] (1) AEZ|Y (HE)
[Stagel TA| 2t=] [Stagel t1t]
! [Stage2 t11]
[Stage2 AlZ] SA| T

Ob

AlZE = S1 + S2

O

AMZt = max(S1, S2)

19



Aol'd [ E mlfE

stagel = QueuedExecutor(concurrency=10)
stage2 = QueuedExecutor(concurrency=10)

# Stagele| AEEZIZ Stage29| o= 4
async def stagel_results():
async for result in stagel.run_stream(fetch_raw, ids):
if result.ok:
yield result.value # AsyncGenerator

# Stage27t StagelZ AH|
async for result in stage2.run_stream(enrich, stagel_results()):
process(result)

20



HIX|OF= Z3t (1000 items)

HMAX] 0.017s  1.105s  65H{ HIE
M| A2t 1.06s 1.67s 36% Et=

M 22 0.06 MB 1.25MB 95% ®Z

off?

 Stage10| 24} Lij= FA| Stage27} AH|

o S E0TNE HEE0 e ES

21



ETL &7 i

async def etl():
fetcher = QueuedExecutor(concurrency=20) # I/0 bound
transformer = QueuedExecutor(concurrency=5) # rate limit

# AEZ[Y mol=ztel
async def fetch_stream():
async for r in fetcher.run_stream(fetch, urls):
if r.ok: yield r.value

async def transform_stream():

async for r in transformer.run_stream(parse, fetch_stream()):

if r.ok: yield r.value

# HiX|2 XZE
async for batch in batch_iter(transform_stream(), size=1000):
await db.bulk_insert(batch)

22



Part 4: ™2|
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H22| HEt AlEH?
Yes - AEZ|Y
No

L 9 A|AEIO| ®3 API?

24



$A ZOIE 37HX]

1.H{|22|]= O(concurrency)

Queue + Worker HEIS 2 SA| X|2| £THE 0 AR
2.Sentinel £ QIS =7

2= worker?t 3= 4= -» O|EE2f 9HX]|

3. AsyncGenerator 2 Lto|=z}9l

Stage M|O|d - AlZt 36% TS, M 22| 95% A
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Q&A

IE: learning_pub_sub.py
=A: pything 7 playground.md
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