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▪ Compress on Server

• Optimize storage bandwidth/usage and not 
network bandwidth

• Able to use hardware acceleration

▪ Compress on Client

• Reduce amount of data transferred 
over the network

• Consume compute CPU cycles

Note: Only data will be compressed for now and not metadata
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Current Status

▪ DAOS-5605 common: add basic infrastructure for QAT 
#3402 (Merged)

▪ DAOS-5605 build: add lz4 dependency #3403 (Merged)

▪ DAOS-5719 compression: add framework and 
lz4/deflate support #3561 (Merged)

▪ DAOS-5719 compression: add qat support for deflate 
#3621 (Merged)

▪ QAT async support and compress_timing test (WIP)

• All the infrastructure to enable compression and encryption has been landed. 

• It is set at container creation time via properties DAOS_PROP_CO_COMPRESS and DAOS_PROP_CO_ENCRYPT.

# daos cont get-prop --path /mnt/lustre/mycontainer --svc $SVC
Container properties for d28d9df6-5ee7-4030-b20f-
bf06c13e2226 :
label:                  container label not set
layout type:            POSIX (1)
layout version:         1
checksum type:          off
checksum chunk-size:    32768
cksum verif. on server: off
deduplication:          off
dedup threshold:        4096
redundancy factor:      rf1
redundancy level:       rack
max snapshots:          0
compression type:       off
encryption type:        off
owner:                  root@
owner-group:            root@

https://github.com/daos-stack/daos/pull/3402
https://github.com/daos-stack/daos/pull/3403
https://github.com/daos-stack/daos/pull/3561
https://github.com/daos-stack/daos/pull/3561
https://github.com/daos-stack/daos/pull/3621


DAOS Compressor: Abstraction layer in DAOS

compress_ft
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dc_ctx

lz4_algo

init()

compress()

decompress()
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decompress()

“deflate”

COMPRESS_TYPE_DEFLATE
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qat_deflate_algo
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compress()

decompress()

“deflate”

COMPRESS_TYPE_DEFLATE

libqat

isal_compress_algo_table[ ] qat_compress_algo_table[ ]

daos_compress_type2algo(COMPRESS_TYPE, qat_prefered)

choose algorithm

functions

daos_compressor_init

daos_compressor_compress

daos_compressor_decompress

daos_compressor_compress_async

daos_compressor_decompress_async

daos_compressor_destroy



Compression algorithms

▪ LZ4

• Fast, low compression ratio

▪Deflate

• Slow, high compression ratio

• Implementation: ZLIB, GZIP

▪ zStandard

• New algorithm

• Fast, high compression ratio

• May be added to DAOS in future

▪ Performance
› Throughput

› Compression Ratio

▪ Cost

Hardware acceleration



Intel® QAT Software Stack

Intel® QuickAssist Technology (QAT)

• Intel® QuickAssist Technology (QAT) 
integrates hardware acceleration for 
compute intensive workloads: 

✓ Bulk Cryptography

✓ Public Key Exchange 

✓ Compression 

• Formfactors: Chipset, PCIE card, SoC

• Integrated with many mainstream 
software framework

Intel® QuickAssist Technology Device

OpenSSL libcrypto

EVP API

OpenSSL libssl

OpenSSL “engine” API

Intel QuickAssist Technology Kernel Driver

User Space

Kernel Space

nginx*

SSL API

Intel QuickAssist Technology User Space Library

Intel QuickAssist Technology API

QAT Engine

zlib

zlib patch

zlib API

App

Other 
Apps

Hadoop

QAT 
codec

QATzip

LKCF

LKCF “transform” API (acomp)

btrfs

LKCF “algorithm” API

ZFS

https://01.org/intel-quickassist-technology

Intel® C620 Series Chipsets Intel® QuickAssist

Adapter 89xx 

Rangeley, Denverton

https://01.org/intel-quickassist-technology


QAT Compression Sync Mode

QAT
Driver

QAT HW

cpaDcCompressData2

qat_dc_compress:

do {

icp_sal_DcPollInstance

} while (!complete);

callback function:

complete = 1;

Poll

response

Send 

request

trigger
callback

(s_buf, d_buf, &complete)

allocate pinned memory and copy source buffer

copy d_buf to virtual memory

return;

Main 
Thread

block waiting in main thread

daos_compressor_compress



QAT Compression Async Mode 

QAT

Driver

QAT HW

qat_dc_compress_async

do {

qat_dc_poll_response

} while (!all_complete);

callback function:

memcpy d_buf to virtual memory

complete_x = 1;

Poll

response

Send 

request

trigger
callback

s_buf, d_buf, complete_1

Main 
Thread

qat_dc_compress_async

qat_dc_compress_async

Polling 
Thread

s_buf, d_buf, complete_2

s_buf, d_buf, complete_3

Option1: polling in main thread Option2: polling in separate thread

do {

qat_dc_poll_response

// wait for all responses

} while (!all_complete);

daos_compressor_compress_async

Compress multiple blocks:

Wait for all responses:



Compress_timing

For BS = 4KB, 8KB, 16KB, … 512KB:

BS

Divide 3.2MB Calgary Corpus buffer to block size:

BS BS BS BS……

daos_compressor_compress(_async)

Iterations = 1000

Calculate performance: throughput, ratio

Decompress and verify result

Repeat every block size

Single Thread 



Compress_timing results @64KB block size

▪ Tested with QAT Gen-2 DH8950 plugin card

▪ Intel(R) Xeon(R) CPU E5-2699 v4 @ 2.20GHz

▪ Ratio = compressed_size / origin_size

▪ Single Thread
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Compress_timing results for all block sizes

• QAT

✓Best compression throughput 

✓Best compression ratio

• LZ4

✓Best decompression throughput
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Future Work

• Implement actual extents/records compression on both client and server

• Change aggregation to support compression

• Support partial read in the middle of a compressed extent

• Similar to end-to-end checksum support where we have to read the whole extent to validate the 
checksum. We will just reuse this code.

• Automatically discover QAT at build time and runtime, intelligently switch 
between software and hardware acceleration API

• Chaining of compression and hash in one function call
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