


●
●
●
●



Algorithm ROOT built-in 
version

Planned Updates Performance 
Improvements?

LZMA
WIP [oshadura/lzma-5.2.4]

5.2.1 5.2.4 No (bug fixes)

ZLIB
[oshadura/zlib-revert]

1.2.8 1.2.8 + CF Yes

LZ4
[bbockelm/bitshuffle_integration_v1]
[oshadura/lz4-bitshuffle]
[oshadura/lz4-1.8.3]

1.7.5 1.8.3 Yes

ZSTD (not in master)
[oshadura/zstd-default]

Previous test - 
1.3.4

1.3.6 Yes
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Larger is better Test used: roottest-io-compression-make with 2000 entries

LZ4

LZMA

ZSTD

ZLIB



Reminder: for these 
classes of algorithms, 
decompression speed 
has little variation across 
compression levels.

Uncompressed speed

Higher is 
better!



...sadly search gives no logo...but only pictures of 
Zeppelin LZ4 aircraft :-) 
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Both cases are involving compression of big 
arrays of integers!

We are working on the fix!





https://sft.its.cern.ch/jira/browse/ROOT-9633
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Planned to be available in ROOT 6.16



Note: ROOT older than 6.12 
cannot read files written with 
kGenerateOffsetMap.

t->SetAutoFlush(1000000);
ROOT::TIOFeatures features;
features.Set(ROOT::Experimental::EIOFeatures::
kGenerateOffsetMap);
t->SetIOFeatures(features);
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Larger is better Test used: roottest-io-compression-make with 2000 entries

LZ4

LZMA

ZSTD

ZLIB



LHCB





SIMD ZLIB-CF ZLIB

https://github.com/oshadura/root/tree/zlib-revert

Jira issue: ROOT-8465

https://sft.its.cern.ch/jira/browse/ROOT-8465
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Laptop / CF-ZLIB

Laptop / ZLIB

Server / C
F-ZLIB

Server / ZLIB
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Note: small dynamic 
range for y-axis.

The CF-ZLIB 
compression ratios do 
change because 
CF-ZLIB uses a 
different, faster hash 
function.
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● Significant improvements for aarch64 
with with Neon/CRC32

● Improvement for zlib Cloudflare 
comparing to master for:

○ ZLIB-1/Neon+crc32: -31%
○ ZLIB-6/Neon+crc32: -36%
○ ZLIB-9/Neon +crc32-9: -69%
○ ZLIB-1/Neon: -10%
○ ZLIB-6/Neon: -10%
○ ZLIB-9/Neon: -50%

CF-ZLIB/Neon+crc32

CF-ZLIB/Neon

ZLIB/Neon

ZLIB/Neon+crc32





Note: crc32_16b not shown as it is significantly slower in all cases.



● We need to sacrifice in space: 
in non-SIMD v. files are 8% 

bigger versus ZLIB 1.2.8, while in 
SIMD case they are 8% smaller then 
ZLIB 1.2.8

● We are winning in RT: 
compression speed is 30% 
faster in non-SIMD case and  
60% faster in SIMD case!

● Decompression is a bit faster, 
but not significantly!

Note: ZLIBCF-9 compression speed is comparable to ZLIB-1!
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