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AKTYaNbHICTb

MegianHa Be6-cropinka 2025 poky: 2.2 MB (%2 3a 10
pokis) - HTTP Archive

82% caliTiB BUKOPUCTOBYIOTb CTUCHEHHS, aJie TIePEeBAKHO
Gzip (crangapr 1996 poxky)

Hosi anroputmu: Brotli (Google, 2016), Zstandard
(Metaq, B 6payzepax 3 2024)

Google Bpaxosye Web Vitals (LCP, FCP) npu pamxyBaHHi
— CTUCHEeHHd BIJiuBa€ Ha SEO

306i/IbIIeHHS] Yacy 3aBaHTaxkeHHs 3 1 1o 3 cek - +32%
BiJMOB KOPUCTYBa4iB

HeMae KOMIJIEKCHOTO MOPiBHSIHHA 3 peaJlbHUMH Opay3epHUMU
MeTpHKaMH, ocobymBo A Zstandard



Merta, 06'eKT, npeameT, meToan

MeTa: nopiBHsIbHE JociimkeHHs anroputmiB Gzip, Brotli Ta Zstandard y Be6-cepegoBuiii Ta
GopMy/II0BaHHS MPAKTUYHUX pEeKOMeHAalik

06'exT: npouec HTTP-komnpecii JaHuX y Be6-cepeLoBULIi

[IpeagmMeT: XapaKTEepPUCTHUKU AJITOPUTMIB — eDEKTHUBHICTb CTUCHEHHS, IIBUAKO/IIiS, BIJIUB HA
METPUKHU NMPOAYKTUBHOCTI 6pay3epa

MeToau:

* ExcnepuMeHTa/ibHe BUMipIOBaHHS Ta MPodit0BaHHS
* ABTOMaTH30BaHe Opay3epHe TeCTyBaHHS (Ploywright)
e CTaTUCTUYHHUM aHaJIi3 Ta NOPiBHIHHA



3aBAaHHA Ta NpobaemaTtmKa

(

.

3aBAaHHSA.

. TeopeTHYHUN aHaAJIi3 aJrOPUTMIB

2. Po3pob6Ka cucTeMu aBTOMaTHU30BaHOTO
TeCTYBAaHHA

3. [IpoBefileHHSI eKCIIEpUMEHTIB. cepBepHi +
Opay3epHi TeCcTHu

4. AHaJsi3 pe3y/ibTaTiB Ta pOPMYJIIOBAHHS

peKoMeHaallin

\

(

[IpoGieMmaTHuKa:
* [cHyrOUl 6eHYMapKH NOPIBHIOIOTH JIUIIIE
cepBepHi MeTpuku (ratio, speed)
* HiXxTO He BUMipHOE peasibHUU BILIUB HA
3aBaHTAa>XKeHHA B Opay3epi
« /standard - Hemae gociimKeHb

MOBEeiHKH B peaJibHUX Opay3epax

7

IcHy04l aHaJ/IOTH:

« Squash, Izbench - nopiBHtoroTs 30+ aNTOPUTMIB CTUCHEHHS, TIIBKU cepBepHi MeTpUKH: raAtio Ta

speed; Hemae 6pay3epHoro TectyBaHHs, HeMae Web Vitalse
» Lighthouse, WebPageTest - Bumiproe Web Vitals aas peanbHoro caity; ane He Jjae BUGUpATH

dJITOPUTM CTUCHEHHHA




ApXITEeKTypa CUCTEMU TECTYBAHHA

REST API
‘ Frontend \4—————————————————>| Backend API \
‘ Angular \ WebSocket Express + Socket.io
SQLite (results)

(nporpec)

v
HTTP 3anuntu
l Playwright «— | Compression Server
(headless Content-Encoding
browsers) gzip / br / zstd Gzip, Brotli, Zstd

Texuousorii: Node.js, Express, Socket.io, SQLite, Angular, Playwright, web-vitals



AK NpaLtoe TeCTyBaHHA

-

CepBepHe TeCTyBaHHA

(gjaii/z X aszopumm X pieeHb)

1. Compress 3 npodisitoBaHHAM
2. Decompress 3 npoditoBaHHAM
3. Bepudikarnig migicHocTi

4. PospaxyHok: ratio, speed (MB/c)

bpay3epHe TecTyBaHHSA

(anzopumm x 6payzep x mepexca)

1. Headless-6payzep (Chromium [ Firefox /| WebkKit)
2. TporTaiur: Fast 3G [ 4G [ DSL

3. Hagirauis — ¢aiin 3 ‘Content-Encoding’

4. Web Vitals: LCP, FCP, CLS, TTFB

5. Performance API: domContentLoaded,

transferSize




1emo:

iHTepdenc

3anycKy 6eHUMapKy

KopuctyBay obupae:

* TectoBi panau

* ANropuUTMU + PIBHI

* bpays3epu

* MepexeBi npodini

Compression Research

Dashboard
Benchmarks
Results

Files

Analysis

ROI Calculator

Dashboard
Benchmarks
Results

Files

Analysis

ROI Calculator

Run Benchmark |

Test Mode
( W 10

O Lo ompression performance

Single Files

Select Test Files

Ch iles to include in

All Text Files All Images Select All

combined-bundle.js  Uploaded

main.js Uploaded

Select Algorithms & Levels

Cho gorithms and their levels

Quick Presets:

Fast & Balanced

Gzip RFC1952
Select compression levels:

1 2 3 4

Brotli RFC 7932
Select compression levels:

0 1 2 3

Zstandard RFCB8878

Select compression levels:

2} K

Deselect All

Benchmarks




Browser Tests (Optional)

Test in real browsers with Web Vitals metrics

Enable browser testing with Playwright
Measure real user experience metrics (LCP, FCR, CLS) in actual browsers
SELECT BROWSERS

Chrome/Edge | & Firefox

X

SELECT NETWORK PROFILES

Fast 3G
1.6 Mbps,

1 browser tests will run

Browser tests measure real user experience metrics like LCP, FCP, and CLS

G Compression Research c Benchmarks

Running Benchmark...
Benchmark Description Dashboard

Optional description for this benchmark run Overall Progress

Benchmarks

Results
Files Current Test: main.js zstd Level 3

npr |
182.24 KB

Analysis

ROI Calculator
Live Log

Benchmark st: | 338074958 nivzg3
Completed 6 on combined-bundle.js - compress
Completed brotli level & on combined-bundle.js - 86.03% compression

“ompleted vel 3 on combined-bundle.]js 82.78% compression

-omp leted JZip % 5 On main. )8 - ee% comp

-ompleted brotli 2l & on main.js - B4.5% compression

“omple 1 leve s compressio

starting browser test: 2 bro s network profiles...




AEMO: pe3yf| bTaTM Test js file compression / Completed
cepBepHoro Mar 31,2026, 9:21:14 AM  Mar 31,2026, 9:22:12AM  57.62s
TeCTyBaHHA e it S

combined-bundle.js main.js Gzip Brotli

57.62s Brotli L6 Zstd L3

86.03% 2.19 ms

[na KoXHOI KoMbiHaLL:

1 Time: 119.89 ms Avg Decompre n Time: 28.29 ms

* KoediliEHT CTUCHEHHA
* Po3mip ctncHeHoro dpanny

Performance Metrics

* Yac komnpecii / aekomnpecii
e Wsmakictb (MB/c)

CPU Usage Memory Usage

106.7 ms Max User CPU 281.0 ms Avg Heap 29.85 KB Max Heap 184.8 KB

23.3 ms Max System CPU 109.© ms Avg RSS NaN undefined Max RSS 5.03 MB

Browser Metrics (Web Vitals)

Chrome/Edge / 4G

ers: 2 (chromium, firefox) Net

Detailed Browser Metrics
Web Vitals per file, algorithm, and browser/network




Compression Com

Best compression ratio

Results by File

» combined-bundle.js

> mainjs javascript

All Results

Complete te esults with sorting

FILE 1

combined-bundle.js

combined-bundle.js

combined-bundle.js

main.js

main.js

main.js

parison

jorithm for each f

javaseript

ALGORITHM

Gzip

Brotli

Zstd

Gzip

Brotli

Zstd

ORIGINAL

12.32 MB

12.32 MB

12.32 MB

556.95KB

556.95KB

556.95 KB

COMPRESSED

215MB

1.72 MB

212 MB

96.6 KB

86.08 KB

102.24 KB

Best: Brotli L6 (84.55

COMP. TIME

280.36 ms

331.37 ms

68.66 ms

17.00 ms

19.76 ms

219ms

t: Zstd L3 (68.66 ms)

est: Zstd L3 (2.19 ms)

DECOMP. TIME

59.91 ms

66.31ms

30.70ms

5.20ms

5.81ms

1.78 ms

Results by File

v combined-bundle.js

ALGORITHM

Gzip

Brotli

Zstd

v main.js javascript

ALGORITHM

Gzip

Brotli

Zstd

COMPRESSED SIZE

2.15MB

1.72 MB

2.12MB

COMPRESSED SIZE

96.6 KB

86.08 KB

102.24 KB

COMP. TIME

280.36 ms

331.37 ms

68.66 ms

COMP. TIME

17.00 ms

19.76 ms

2.19ms

st: Brotli L6 (86.03

DECOMP. TIME

59.91 ms

66.31 ms

30.70 ms

Best: Brotli L6 (84.55

DECOMP. TIME

5.20 ms

5.81 ms

1.78 ms

t: Zstd L3 (68.66 ms)

SPEED
43.96 B/s
37.19B/s

179.5B/s

t: Zstd L3 (2.19 ms)

SPEED
31.99 B/s
27.53 B/s

248.38 B/s

Download JSON 2l Re-run Benchmark Delete




1emo:
METPUKU

na  KOXHOro anroputm
bpay3ep X mepeKa:

« LCP, FCP, TTFB, CLS

« domContentLoaded

 transferSize,
resourceDuration

bpay3epHi

X

1.02 min

> compression): LCP 1217 ms, Transfer 803.84 KB

Compression Impact on Web Vitals

Performance by Algorithm

Average Web Vitals and transfer size

ALGORITHM

None (Baseline)

Brotli

Gzip

Zstd

AVG LCP

1217 ms

749 ms

758 ms

806 ms

1 ) ea '[ com ‘, essSIol

AVG FCP

953 ms

557 ms

579 ms

592 ms

AVG TTFB

88 ms

93 ms

83 ms

96 ms

AVG CLS

0.000

0.000

0.000

0.000

Brotli L6

749 ms

BEST LCP

AVG TRANSFER

803.84 KB

316.38 KB

326.69 KB

337.7 KB

RESOURCES

23

23

23

23

SIZE SAVINGS

baseline

Brotli L6

60.64% saved

RANSFER SAVINGS

LCP IMPROVEMENT




All Browser Tests

Complete browser test results with sorting

ALGORITHM 1 LEVEL

Brotli

Brotli

BROWSER

Chrome/Edge

Chrome/Edge

Firefox

Chrome/Edge

Firefox

Chrome/Edge

Firefox

NETWORK

LOAD COMPLETE

3138 ms

638 ms

TRANSFER SIZE RESOURCES

284.98 KB

347.77 KB

295.3 KB

358.08 KB

772.44 KB

835.23 KB

306.3 KB

369.09 KB




Pesynbratn: epeKTUBHICTb CTUCHEHHS

Gaun Po3mip Gzip-6
sample.htm| 9.6 Kb 72.7%
sample.css 8.0 Kb 79.2%

sample.js 144 Kb 75.0%

sample json 13.1 Kb 71.9%

combined-bundle.js 123 Mb 82.6%

Brotli-6
75.8%
80.7%
76.5%
74.4%
86.0%

Zstd-3
70.2%
76.4%
73.0%
69.6%
82.8%

MaxkcuMasbHi piBni (Bemkmii JS): Brotli-11: 88.1% | Zstd-22: 88.5% | Gzip-9: 82.8%

Brotli tigupye Ha TekcToBux daitnax (+2-4%). Zstd-22 nazgorausie Brotli-11 ua

BeJIMKMX (pauax.



Pe3ynbraTtu: WUBUOKICTbL

KoMmpecisa (MBI c) JdeKoMnpecida (MBI c)

PiBeHb Gzip Brotli Zstd PiBeHb Gzip Brotli Zstd

Fast 101.4 Mb/c 222.5 Mb/c 231.9 Mb/c Fast 210.5 Mb/c 167.1 Mb/c 415.0 MB/c
Balanced 41.8 Mb/c 319 Mb/c 244.6 Mb/c Balanced 2459 Mb/c 235.5 MBb/c 429.3 Mb/c
Best 204 MBb/c 0.6 MbB/c 1.9 Mb/c Best 157.3 Mb/c  211.5 Mb/c 400.2 MB/c

Zstd-3: kommnpecisa y 5.9% mBupiie 3a Gzip-6, gekomnpecis 429 MB/c (ue 3anexuth
Bl piBHH)
Brotli-11: 0.6 MB/c = 20 cek Ha 12 MB - TiJbKH /15 pre-compression



Pe3synsraTtu: Opay3epHi METPUKU

Peasibauit Angular-aoaaTox (43 daiiiu, 1595 KB), 4G, Chromium:

Anroputm LCP FCP Transfer Size

be3 ctucHeHHa 1808 mc 1504 mc 791 Kb
Gzip-6 1156 Mmc 925 Mc 302 Kb
Brotli-6 900 mc 720 Mmc 292 Kb

Anomauis WebKit (Safari)
Brotli-11 na 12 MB ¢arini:
» Chromium: 112 mc — WebKit: 15 625 mc (x139!)
* [IppuyuHa: 6JI0KyH4Ya JeKOMIIpPeCisa B TOJIOBHOMY IOTOILLI



HoB13Ha Ta NpaKTUYHa LIHHICTb

HaykoBa HOBHU3Ha

* [lopiBHAHHSA 3a peanbHuMu Web Vitals
y 3 6pay3epax X 3 Mepexkax

o /standard nociigkeHo B KOHTEKCTI
Opay3epHHX 3aBaHTAKEHb

* Busssieno anomasniro WebKit

\

-
PexomeHnaanii
e CraTu4HHuM KOHTeHT: Brotli-11 a6o
Zstd-22 (pre-compress)
o Tuuamiunmuii APl; Zstd-3 (8% menme
CPU nix Gzip)
- Fallback: Gzip-6 (100% nigTpuMka)
g




[1aKyto 3a yBary!



