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Nginx 22 HAH 9 il A

U

nginx:
image: nginx: latest
container_name: nginx_proxy
ports:
- "80:80"
— "443:443"
o lumes /home/ubuntu/Frontend Z £ Alx|
— /etc/letsencrypt:/etc/letsencrypt:ro
— /home/ubuntu/Backend/nginx.conf:/etc/nginx/conf.d/defal

— /home/ubuntu/Frontend/dist:/usr/share/nginx/html:ro

— static_volume:/scoopadive/staticfiles
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e Grafana Labs Ol|A] Bt= QEAA M= HAE =191 k6E AtESIH & Of=2[AH| 0| MO[Lt API 0

e http_reqs: & L0t B2 HTTP requestsE k6 OlA] M-MdH =X

e http_req_duration: 29| & A|Zt




L
vus: 108,

duration: 'Zm',

ké run lightsail_tes

t

{

//api.scoopadive.com');

.js

Grafana

cution:
script:
output:

scenarios:

| ToTAL RESULTS

HTTP
http_reg_duration
I
http_req_
http_reqgs

EXECUTION
iteration_duration
iterations

VL

VUs_max

NETWORK
data_received
data_s

unning (2m@@.6s), @

1 BXPE e onse:true

160 VUs,

|

I

avg=41

E]
1

// CloudFrontdl A

22164 complete and @ interrupted iterations

import
import

export

http_req_duration... avg=41.44ms

http from
{ sleep } from

Llet options =
1

duration:

default function
http.get('https:

sleep(0.5);

()

{




CloudFront 22| &

run cloudfront_test.js
import http from 'k6/http’;
import { sleep } from '

Grafana

K B H

duration:
execution: 1 };

script: c
output: _
i export default function () {
scenarios: ) 1 scenario, : ion (incl. graceful stop): http.get('https://api.scoopadi
* default: 100 looping VU 5 (gracefulStop: 30s) sleep(0.5);

| ToTAL RESULTS

HTTP
http_req_duration : 14. min=6.
{ ex ed sponse:true 3 min=E
http_req_failed

http_reqs

EXECUTION
iteration_duration
iterations

Vus

VUS_max

NETWORK
data_received
data_sent

http_req_duration... avg=14.85ms

running (2 .4 00 316 comp and @ interrupted iterations
default ~ [= =] 100 VUs 2m@s
at cloudfront_ ]
import http fro ke/http';
import { sleep } from 'k6';

export let options = {
vus: 100,
duration: '"2m',

export default function () {
et('https://api.scoopadive.com'}); // CloudFrontdf A




Lightsail Z& A CloudFront 22| £ HHE

avg SEA|ZE 41.44ms 14.85ms } 64.2%
median (Z¥3}) 32.5Tms 11.65ms 1 64.2%
P90 SEHA|ZE 60.25ms 20.12ms 1 66.6%
MAX SLtHA|ZH 539.83ms 253.59ms } 53.0%

req/s 183.72s 193.61s +5.3%
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e Before: 183.72 req/s

o After: 193.61 req/s

e 5.3% &7}

o NH7I O =2 &2 ¥S RHAUO Mg = UAS= BEHS



a2 |

™A I 0| Lightsail = CloudFront 2 £AH7HA] Lightsail
AMEHMOZ AP| ME AHIt £/,
1 20 s 9 oMM D= T H| SFAE|QULCE.



Redis 7HAl

2%




03 Redis 744l

command: >

e O 32 92 =0 §2 ¥ N2
[ S | S
python manage.py collectstatic ——noinput && ° °

python manage.py migrate &&

gunicorn scoopadive.asgi:application -k uvicorn.workers.UvicornWorker ——workers 4 —bind 0.0.0.0:8000




03 Redis 744l

H| S 7|2} M7|H d50] S EIC)H?

@action(detail=False, methods=['get'])
def likes(self, request):
’ X (2= = ol =0nl=
data = [ 7|'.'_'0" 'é'ol'ﬂ = a1 Eolt API
{
'id': logbook.id,
'likes': list(logbook.likes.values_list('username', flat=True))

} S otoj| A K2|ots Rl 202 i
for logbook in self.queryset if logbook.likes.exists()
| 2RO Z M[otH BetE AO|Ct,

return Response(data)

=
Async/Await= 2] 2 S SA|0l X 2|5t

Al off =Lt




03 Redis 744l

@action(detail=False, methods=['get']) =97l M= SEAIE 2
async def likes_async(self, request): HI °7|2|' AIaIE o OOI o O |_I:I-o
from asgiref.sync import sync_to_async
async_get_likes = sync_to_async(
lambda: |
ol ‘= = olH =0 =
{ 7|'.'_'0" 'é'ol'ﬂ = a1o'| Eolt API
'id': logbook. id,
'likes': list(logbook.likes.values_list('username', flat=True))
I

for logbook in Logbook.objects.all().prefetch_related("likes") — L o] o
y FIO QO A X2|ol= Y2 Le|BEE
=

thread_sensitive=True

) =

1M O = X2|3}
data = await async_get_likes()

™ =
return Response(data) Async/AwaitE O:IE—l &IHI-):I"%

Of
Rl
=
Rl
i
Of

Al off =Lt
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sync + worker

SI|M H2|olA worker £
7HH A¥

=

async + worker

H|S7|A! H2|o|lA worker £ &

o7tH &9

SyNnc vs async

sync 2} async Mz2| H|
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Mo
=1
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command: >
sh -¢ "
python manage.py collectstatic —-noinput &&
python manage.py migrate &&
gunicorn scoopadive.asgi:application -k uvicorn.workers.UvicornWorker ——workers 2 ——bind 0.0.0.0:8000

import http from "k6/http
import { check } from B’

const BASE =

export let options
vus: 10,
duration: "30s’
}i
export default function () {
// Login
const loginPayl JSON.stringify({
email: ruby@gms: com
password:

)i

com- ,

const loginHeaders = { "Content-Type": "applice ’json” };
const loginRes = http.post( ${BA" fapi/auths/signin/ , loginPayload, { headers: loginHeaders });

check(loginRes, { "login succeeded": => r.status === 200 });

const accessToken = loginRes.json(

!/ API
const apiHeaders = {
Authorization": Bearer

}i

const res = http.get( ${BASE}/api/logbooks/likes/ , { headers: apiHeaders });

check(res, { "status was 200": (r) => r.status === 200 });

worker =2



vus = 10

worker =2, vus = 10

execution:
script:
output:

scenarios:
* default: 10 looping VUs for 30s (gracefulStop: 30s)

| TOTAL RESULTS

checks total

e http_req_duration... avg=2.1ms

HTTP
http req duration
{ expected response:true }
http req failed
http reqgs

EXECUTION
iteration duration
iterations

vus

VuSs max

NETWORK
data received
data sent

running (@m33.8s), 00/10 VUs, 80 complete and ® interrupted iterations




vus = 50

worker = 2, vus = 50

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

@ TOTAL RESULTS

R et http_req_duration... avg=10.47ms

checks failed

HTTP
http_req_duration

{ expected response:true }

http req failed
http reqs

EXECUTION
iteration duration

iterations
vus
vus max

NETWORK
data received
data sent




vus = 100

worker =2, vus = 100

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

@ TOTAL RESULTS

e Tt http_req_duration... avg=27.84ms

checks failed

HTTP
http reg duration

{ expected response:true }

http req failed
http regs

EXECUTION
iteration duration

iterations
vus
VUS max

NETWORK
data received
data sent
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sync + worker =

worker =1, vus = 50

ubuntu@ip-172-26-9-49:~/Backend/k6% k6 run likes sync.js

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

http_req_duration... avg=100.58ms

@ TOTAL RESULTS

checks total
checks succeeded
checks failed

HTTP
http req duration
{ expected response:true }
http req failed
http regs

EXECUTION
iteration duration
iterations

vus

VUus max

NETWORK
data received
data sent




sync + worker =

worker = 2, vus = 50

ubuntu@ip-172-26-9-49:~/Backend/k6% kb6 run likes sync.js

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

B TOTAL RESULTS http_req_d u ration (NN avg=96037ms

checks total
checks succeeded
checks failed

HTTP
http req duration
{ expected response:true }
http req failed
http reqgs

EXECUTION
iteration duration
iterations

vus

VUS max

NETWORK
data received
data sent




sync + worker =

worker = 3, vus = 50

ubuntu@ip-172-26-9-49:~/Backend/k6$% k6 run likes sync.js

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

http_req_duration... avg=150.29ms

§ TOTAL RESULTS

checks total
checks succeeded
checks failed

HTTP
http req duration
{ expected response:true }
http req failed
http regs

EXECUTION
iteration duration
iterations

Vus

VUsS max

NETWORK
data received
data sent




sync + worker =

worker =4, vus = 50

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

http_req_duration... avg=152.9ms

checks total
checks succeeded
checks failed

HTTP
http _req duration
{ expected response:true }
http req failed
http reqs

EXECUTION
iteration duration
iterations

Vus

vus max

NETWORK
data received
data sent

running (@m33.6s), 00/50 VUs, 1322 complete and @ interrupted iterations
default ] 50 VUs 30s




sync + worker &3¢ 2Ha ZHiu}

Baseline (sync)0|M worker =& =2|™
http_req_duration... avg 7t £0{tC}...?
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async + worker =

worker =1, vus = 50

* default: 10 looping VUs for 30s (gracefulStop: 30s)

B TOTAL RESULTS

checks total
checks succeeded
checks failed

HTTP
http req duration

{péggézted response:true } http_req_duration... avg=87.61m$

p(95)=
http req failed
http regs

EXECUTION

iteration duration
p(95)=

iterations

vus

Vus max

NETWORK
data received
data sent

running (®m33.0s), 00/10 VUs, 60 complete and 0 interrupted iterations
default 10 VUs 30s
ubuntu@ip-172-26-9-49:~/Backend/k6%




async + worker =

worker = 2, vus = 50

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

B TOTAL RESULTS

checks total

cheke_suecesid - Lo http_req_duration... avg=129.59ms

HTTP
http regq duration
{ expected response:true }
http req failed
http reqs

EXECUTION
iteration duration
iterations

vus

vus max

NETWORK
data received
data sent

running (Om33.1s), 00/50 VUs, 1343 complete and © interrupted iterations
default 50 VUs 30s




async + worker =

worker = 4, vus = 50

Jubuntu@ip-172-26-9-49:~/Backend/k6% k6 run likes async.js

execution:
script:
output:

scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s)

B TOTAL RESULTS

http_req_duration... avg=237.62ms

checks succeeded
checks failed

HTTP
http req duration
{ expected response:true }
http req failed
http _regs

EXECUTION
iteration duration
iterations

vus

Vus max

NETWORK
data received
data sent
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async + worker &

H| S 7| 2| (async)MlAl worker 8 S2|H
http_req_duration... avg 7} S0{tC}...?



SYyNnc vs. async I




sync vs. async ¥ Zi}

vus =50 & [ ™ SEF A|ZE

sync (baseline) 100.58ms 96.37ms 152.9ms

async 87.61ms 129.59ms 237.62ms




=7|/H|=7]|Al X2| U worker £ ST} Al HE 1

-l

xX7| 7t worker & £ =2|H M S0| SFAMEICE

worker 2 = 47l M2tA| M5 H& 1}

e Sync: 96.37ms — 152.9ms (58.6% X|¢)
e Async: 129.59ms — 237.62ms (83.4% X|H)

ZZ. worker € R&H 2| A2 295|8 X|HAQ| HAgiE =220




=7|/H|=7]|A X2| U worker &= S} Aldl HE )

x7] 712! S71A Mel S HIS7|4A M|z HHtE J50] ghel el

o worker = 2% mj:
Sync. 96.37ms, Async. 129.59ms

o worker =4 j:
Sync. 152.9ms, Async. 237.62ms
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Hel £4 1. N+1 3| =8| & X|H=2F

HEEE 29| logbook.likes.exists() =20 Logbook +=7t= DB # 2|

@action(detail=False, methods=["'get'])
def likes(self, request):
data = [
{
'id': logbook.1id,
'likes': list(logbook.likes.values_list('username', flat=True))

}

for logbook in self.queryset if logbook.likes.exists()

]

return Response(data)




21 2M 2. Django ORM X{2| A

1. 7|4 H2| + Django ORM2 DB S7|Al @H2 DB HES ==
2. workerg =t2|H DB €& =% SOLIX|2E DB7F SA0| A2
StA[ZF ULE.

mol-
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Redis 7H4l |

Redis (Remote Dictionary Server)
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class LikesAsyncView(APIView):
permission_classes = [IsAuthenticated]

@action( =False, =['get'])
def likes( , request):

async def get( , request): =
cache_key = "logbook_likes"
cache_key = "logbook_1likes" f : data = await sync_to_async(cache.get) (cache_key)
data = cache.get(cache_key)
if not data: Sl
data = [

{

async_get_likes =

lambda: [
'id': logbook.id, {
'likes': list(logbook.likes.values_list('username’, =True)) 'id': logbook.id,
} 'likes': 1list(logbook.likes.values_list("username" =True))
for logbook in Logbook.objects.all().prefetch_related("likes") r
. . . for logbook in Logbook.objects.all().prefetch_related("likes")
if logbook.likes.exists() _ _ _
if logbook.likes.exists()

] Il

cache.set(cache_key, data, 6C (1 =True
return Response(data) )
data = await async_get_1likes()
await sync_to_async(cache.set) (cache_key, data, 60

return Response(data)




Redis 74!

from django.core.cache import cache
from .models import Logbook

@shared_task

def add_like_task(logbook_id, user_id):
1log = Logbook.objects.get(id=1logbook_id)
log.likes.add(user_id)
cache.delete("logbook_likes"

@shared_task
def remove_like_task(logbook_id, user_id):
log = Logbook.objects.get(id=1logbook_id)

log.likes.remove(user_id) DBOIIA
cache.delete("loghook_1likes")




worker = 4, vus = 50

ubuntu@ip-172-26-9-49:~/Backend/k6$ k6 run likes sync.js ubuntu@ip-172-26-9-49:~/Backend/k6% k6 run likes async.js

execut;on: execution:
script: script:
output: output:

scenarios: : scenarios:
* default: 50 looping VUs for 30s (gracefulStop: 30s) * default: 50 looping VUs for 30s (gracefulStop: 30s)

B TOTAL RESULTS | TOTAL RESULTS

checks total checks total

checks succeeded
hecks failed checks succeeded
checks faile checks failed

i HTTP
http req duration ! ! - Witp req duration
{ expected response:true }
http req failed { expecteq response:true }
http reqs http req failed
http reqs

EXECUTION
iteration duration
iterations

vus

vus max

EXECUTION
iteration duration
iterations

vus

Vus max

NETWORK
data received
data sent

NETWORK
data received
data sent

sync http_req_duration... avg=45.64ms async http_req_duration... avg=74.07ms




e sync Redis 7H& A
e sync Redis 7H4&

e async Redis 7
e async Redis 7
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class FishialClient:
AUTH_URL = "https://api-users.fishial.ai/v1/auth/token"
UPLOAD_URL = "https://api.fishial.ai/v1/recognition/upload"
RECOG_URL = “https://api.fishial.ai/vl/recognition/image"

def __init_ (self):
self.client_id = settings.FISHIAL_CLIENT_ID

self.client_secret = settings.FISHIAL_CLIENT_SECRET 7 }Io* xi EI 7} EEE} AP I

def get_token(self) -> str:

r = requests.post(self.AUTH_URL, json={
"client_id": self.client_id,
"client_secret": self.client_secret

3

r.raise_for_status()

return r.json() [*access_token"]

) )
A HF 5 0|0
def request_signed_upload(self, token, filename, content_type, byte_size, checksum): IS Ia Ccess o en E E

headers = {
"Authorization": f"Bearer {token}",
"Content=Type": "application/json",

o X| HE}H|O|E{ A|At (S3 O|O|X| CHREE)

payload = {
"blob": {
“filename": filename, [ ] ** °
“content_type": content_type, é S I gn ed U p loa d R o % D I re Ct
"byte_size": byte_size,
“checksum": checksum

Upload to S3 — Fishial Recognition

r.raise_for_status()
return r.json()

def recognize(self, token, signed_id): AI q *} EH7I
h h

headers = {
"Authorization": f"Bearer {token}",
"Accept": "application/json",
}
params = {"g": signed_id}
r = requests.get(self.RECOG_URL, headers=headers, params=params)
r.raise_for_status()
return r.json()
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class MockFishialClient:

def __init_ (self, shared_dict=None, lock=None, network_delay=8):
self.shared_dict = shared_dict
self.lock = lock

self.network_delay = network_delay

async def get_async_token(self}:

“UUIASYNC] Step 1: 215 E2 Y& (S§f )" M OC F I S I a C Ie nt
# (H57| gHojMe HE|Z2MIY Lock/Manager® EF AM28lx] @sLch

# Mt §7| dEn =2l o E2E8 WaEstin FRERLc )
await asyncio.sleep(®.1)
return f"token_{uuid.uuid4().hex[:8]}"

def get_sync_token(self):
"UHSYNC] Step 1: 28 EE 2 (3% m™A)"""
if self.lock and self.shared_dict is not None:

if 'access_token' in self.shared_dict:

return self.shared_dict['access_token']
with self.lock:

if 'access_token' in self.shared_dict:
return self.shared_dict['access_token']

time.sleep(8.1)

token = f"token_{uuid.uuid4().hex[:8]}"

self.shared_dict['access_token'] = token

o 2N HERI SL0M TEdol= =2l SH

time.sleep(@.1)
return f"token_{uuid.uuid4(}.hex[:8]}"

AlZtS A|=2||0|Mo I | ol
async def process_async_image_flow(self, token, image_index): e E E (i o tl m e.s ee p *
"I [ASYNC] Step 2~5: Presigned URL ~ 2UEXs 25 (#a HBE 3z
if self.network_delay = @:
await asyncio.sleep(self.network_delay)

# Step 2: Presigned URL 44 23 asynCiO.Sleep( g‘g—) E‘IIﬁE ol

await asyncio.sleep(8.85)
# Step 3: BolO[PE - 53 gY=RE
await asyncio.sleep(0.2)
# Step 4: Fishial API ¢4 8H
await asyncio.sleep(@.5)

return f"Image_{image_index}: Tuna"



MockFishialClient A|=2{|0|M Al
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A US StL =AML Z AME

4

MPI (224 AtH)

HE| T2 M|A (Local Parallel)

4712 CPU ZO{E AFE0H0] 4712 2E S SAI0 B2 A
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def get_sync_token(self):
"MHSYNC] Step 1: QF EZ #g (% Ag)m

# - - - - if self.lock and self.shared_dict is not None:
A= - . if 'access_token' in self.shared_dict:
# 1. -'I_-I'I- I-IEI tsequentlﬂlj return self.shared_dict['access_token']
# - — — — with self.lock:
) _ _ if 'access_token' in self.shared_dict:
Prlﬁt(f"ﬁ ['i':xl' I'IEI - 5}'"":] "él‘?ﬂ E- i "; End:" . ] f-l.l.l 5h=Tr|—|E} return self.shared _dict['access_token']
. . . time.sleep(0.1)
start = tlmE'tlmE{} token = f"token_{uuid.uuid4().hex[:8]}"
client = MockFishialClient() self.shared_dict['access_token'] = token
return token
for i in range(NUM_IMAGES) : else:
token = client.get_sync_token() time.sleep(0.1)
return f"token_{uuid.uuid4().hex[:8]}"
client.process_sync_image_flow(token, i)
. . def process_sync_image_flow(self, token, image_index):
Tl = tlmE.tlmE(] - start """ [SYNC] Step 2~5: Presigned URL ~ QI3X|s BE&R"""
results['l. Sequential (Sync)'] = t1 i e i

time.sleep(self.network_delay)
print(f"&tg! ({tl:.2f}s)")

# Step 2: Presigned URL 44 23
time.sleep(0.05)

# Step 3: 2S0|E -> S3 Y=E
time.sleep(0.2)

# Step 4: Fishial API ¢4 2F
time.sleep(0.5)

return f"Image_{image_index}: Tuna"



HE| TZM|A! (Local Parallel)

#

# 2. YE|Z2M|A (Local Parallel)
#

print(f"@d [ZYEIZ2AH4 (Lock)] {LOCAL_CORES}ZH & &...", end=" ", flush=True)
m = Manager()

shared _dict = m.dict()

lock = m.Lock()

start = time.time()
with Pool(processes=LOCAL_CORES) as pool:

pool.starmap(worker_task_sync, [(i, shared_dict, lock, @) for i in range(NUM_IMAGES)])

t2 = time.time() - start

results['2. Multi-Processing'] = t2

print(f'gt2! ({t2:.2f}s)")

def worker_task_sync(image_idx, shared_dict, lock, network_delay=0):

client = MockFishialClient(shared_dict, lock, network_delay)
token = client.get_sync_token()
client.process_sync_image_flow(token, image_idx)
return True



#

# 3. 24 M AlE2olM (MPI/Cluster)

#

print(f"E)

[24 22{AF (MPI)] {DISTRIBUTED_NODES}=E ¥ %...", end=" *, flush=True)

NETWORK_OVERHEAD = ©.05
dist_m = Manager()
dist_shared = dist_m.dict()
dist_lock = dist _m.Lock()

start = time.time()
with Pool(processes=DISTRIBUTED_NODES) as pool:
pool.starmap(worker_task_sync,

[(i, dist_shared, dist_lock, NETWORK_OVERHEAD) for i in range(NUM_IMAGES)])

t3 = time.time() - start
results['3. Distributed Sys'] = t3
print(f"g¢t2! ({t3:.2f}s)")




# S ———

print(f"gY [BIS7] M2 (Async)] o Ac M¥ =,...", end=" ", flush=True)
start = time.time()

async def async_main():
tasks = [worker_task_async(i) for i in range(NUM_IMAGES)]
await asyncio.gather(xtasks)

# mo|M 3,7+ EAHOM asyncio.run()2 AR50 A3
asyncio.run(async_main())

t4 = time.time() - start
results['4. Async (Single Thread)'] = t4
print(f"&t2! ({t4:.2f}s)")
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Al 2] Ol Ol Xl 40% A =

A X 2| - Sync] A

E| T 2 M| &4 (Lock)] L. 2E21 (9.31s)

A 2 AH (MPI)] .. 221 (2.768)
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. Sequential (Sync)
. Multi-Processing
. Distributed Sys

. Async (Single Thread)
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