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[3] Wang et al., 2022, The case for distributed shared-memory databases with RDMA-enabled memory disaggregation, PVLDB.
[4] Chronis et al., 2025, Databases in the Era of Memory-Centric Computing, CIDR.

Individual resource scaling à improves utilization à reduces TCO [1].
Widely adopted.

Increasing efforts on memory-disaggregated database systems [2, 3].

CXL Interconnect technology to implement memory disaggregation [2, 4]. 
à Breaks assumption that memory is close to CPU [2].

Extensive experimentation required to identify what part of a database engine 
can be stored in CXL memory and what part should reside in CPU memory [2].
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[5] Dreseler et al., Hyrise Re-engineered: An Extensible Database System for Research in Relational In-Memory Data Management, EDBT.

[5]
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§ Accumulate data accesses per column
§ Columns with top-n access counts in CPU memory
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results in 94% baseline performance 
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Conclusion
CXL memory for cold and warm data with hot data in CPU memory can lead to high performance 
when a DBMS uses both CPU and CXL memory.
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29We collected prices of NEMIX DDR4/DDR5 288-PIN RDIMMs on NewEgg.com in March 2025.

Calculate expenses of CPUs and memory DIMMs.
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32We collected prices of NEMIX DDR4/DDR5 288-PIN RDIMMs on NewEgg.com in March 2025.
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à Avoid 128 GiB / 256 GiB DIMMs to minimize memory expenses.
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Observations

CPU memory cheapest for
demand (D) ≤ 1 TiB.
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Observations

CPU memory cheapest for
demand (D) ≤ 1 TiB.

Up to 61% cost reduction
for 4 TiB < D ≤ 5 TiB.
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Observations

CPU memory cheapest for
demand (D) ≤ 1 TiB.

Up to 61% cost reduction
for 4 TiB < D ≤ 5 TiB.

Up to 64% cost reduction
for D > 5 TiB.
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Observations

CPU memory cheapest for
demand (D) ≤ 1 TiB.

Up to 61% cost reduction
for 4 TiB < D ≤ 5 TiB.

Up to 64% cost reduction
for D > 5 TiB.

Reusing DIMMs of old servers 
further reduces cost of CXL setups.
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CXL memory can reduce cost while providing high OLAP 
throughput with hot data in CPU memory.
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Bandwidth-bound workloads benefit from CXL memory 
bandwidth of multiple devices.
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CXL memory can reduce cost while providing high OLAP 
throughput with hot data in CPU memory.

Bandwidth-bound workloads benefit from CXL memory 
bandwidth of multiple devices.

Write-throughput limited workloads can benefit from writes 
to CPU memory and reads from CXL memory.CXLCPU
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CXL memory can reduce cost while providing high OLAP 
throughput with hot data in CPU memory.

Bandwidth-bound workloads benefit from CXL memory 
bandwidth of multiple devices.

Write-throughput limited workloads can benefit from writes 
to CPU memory and reads from CXL memory.

Changing data structures according to their memory 
bottleneck improves performance.

CXLCPU
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CXL memory can reduce cost while providing high OLAP 
throughput with hot data in CPU memory.
Bandwidth-bound workloads benefit from CXL memory 
bandwidth of multiple devices.
Write-throughput limited workloads can benefit from writes 
to CPU memory and reads from CXL memory.
Changing data structures according to their memory 
bottleneck improves performance.

CXLCPU
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2× Intel Xeon Gold 6542Y (Emerald Rapids)
24 cores per CPU
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Observations

CPU memory cheapest for
demand (D) ≤ 1 TiB.

Up to 61% cost reduction
for 4 TiB < D ≤ 5 TiB.

Up to 64% cost reduction
for D > 5 TiB.

Reusing DIMMs of old servers 
further reduces cost of CXL setups.
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`qd dhsgdq rdptdmsh`k nq tmhenql q`mcnl- Sgd dwdbtsdc admbgl`qj
bnmfiftq`shnmr rs`qs vhsg nmd `mc entq sgqd`cr `mc hmbqdldms`kkx
hmbqd`rd hm rsdor ne entq- Vd trd onvdqr ne svn enq sgd `bbdrr rhydr+
rs`qshmf vhsg 7 A `mc hmbqdldms`kkx hmbqd`rhmf sn 7 JhA- Enq d`bg
bnmfiftq`shnm+ BWK,Admbg odqenqlr ldlnqx `bbdrrdr enq sdm rdb,
nmcr sn ` uhqst`k ldlnqx qdfhnm ne 6 FhA-
Pdrtksr- Ehftqdr 2d sn 2g rgnv sgd sgqntfgots vgdm `bbdrrhmf nmd
BWK cduhbd‘r ldlnqx- Ehftqdr 2` sn 2c rgnv sgd rtrs`hmdc ldlnqx
sgqntfgots enq BOTldlnqx `r ` qdedqdmbd enq bnlo`qhrnm- Rdptdm,
sh`k qd`cr `bghdud ` l`whltl ne ∼3/ FA.r- Rdptdmsh`k vqhsdr od`j
`s 07 FA.r vhsg 13 `mc 17 sgqd`cr `mc `m `bbdrr rhyd ne 7 A- Vhsg
`m hmbqd`rhmf mtladq ne sgqd`cr+ sgd rdptdmsh`k qd`c sgqntfgots
rkhfgskx cdbqd`rdr+ rs`fm`shmf `s 84$- Vd nardqud ` rhlhk`q adg`u,
hnq vhsg q`mcnl qd`cr9 vghkd ansg BOT `mc BWK ldlnqx qdpthqd
`m `bbdrr rhyd ne `s kd`rs 3 JhA sn `bghdud ghfgdq sgqntfgots+ sgd
sgqntfgots enq BWK ldlnqx cdbqd`rdr vhsg `m hmbqd`rhmf mtladq
ne sgqd`cr+ rs`fm`shmf `s 82$-

Sgd l`whltl vqhsd sgqntfgots hr adsvddm 24$ `mc 34$ ne
sgd l`whltl qd`c sgqntfgots- Sghr l`sbgdr sgd qdk`shud vqhsd
sgqntfgots sn BOT ldlnqx bnlo`qdc sn qd`c sgqntfgots-

Sgd gd`sl`or enq q`mcnl `bbdrrdr rgnv ` q`mfd ne `bbdrr rhydr
enq vghbg sgd sgqntfgots hr rhfmhfib`mskx knvdq sg`m vhsg knvdq `mc
ghfgdq `bbdrr rhydr- Vhsg BOT ldlnqx+ sgd sgqntfgots cdbqd`rdr
adsvddm 401 A `mc 1 JhA enq q`mcnl qd`cr 'rdd Ehftqd 2a( `mc `s
0 JhA enq q`mcnl vqhsdr 'rdd Ehftqd 2c(- Vd ld`rtqd sghr sgqntfg,
ots cqno enq q`mcnl `bbdrr o`ssdqmr sn BOT ldlnqx nm `cchshnm`k
rdqudqr vhsg @LC Fdmn`+ @LC Qnld+ Hmsdk R`ooghqd Q`ohcr+ Hmsdk
Hbd K`jd+ `mc Hmsdk B`rb`cd K`jd BOTr hm sgd q`mfd eqnl 401 A sn
7 JhA 'mns rgnvm(- Hm sgdrd b`rdr+ sgd g`qcv`qd oqdedsbgdq b`trdr
onnq sgqntfgots enq ` q`mfd ne `bbdrr rhydr- Vgdm chr`akhmf sgd
g`qcv`qd oqdedsbgdq+ sgd odqenql`mbd cndr mns cdbqd`rd- Sgd cnl,
hm`ms `bbdrr rhydr b`trhmf sgd sgqntfgots cdbqd`rd `qd 0 JhA `mc
1 JhA enq sgd du`kt`sdc BOTr-

3-2 Rb]khmf,To Sgqntfgots Vhsg Cduhbdr
Rdsto- Vd du`kt`sd sgd sgqntfgots vhsg nmd+ svn+ sgqdd+ `mc entq
BWK cduhbdr- Vd trd BWK,Admbg vhsg ` ldlnqx qdfhnm ne 6 FhA
ohmmdc sn ` rds ne sgd BWK cduhbdr‘ MTL@ mncdr- Sghr qdrtksr hm `
qntmc,qnahm hmsdqkd`uhmf ne o`fdr vhsg svn nq lnqd cduhbdr-
Pdrtksr- Ehftqd 3 rgnvr sgdldlnqx `bbdrr sgqntfgots enq chffdqdms
mtladqr ne BWK cduhbdr+ sgqd`cr+ `mc `bbdrr rhydr- Sgd sgqntfgots
enq q`mcnl `bbdrr u`qhdr cdodmchmf nm sgd `bbdrr rhyd- Sgd sgqntfg,
ots bnmudqfdr sn `ooqnwhl`sdkx sgd r`ld kdudk enq rdptdmsh`k `b,
bdrrdr- Rdptdmsh`k vqhsdr rgnv sgd knvdrs sgqntfgots u`qh`mbd-
Hmsdqkd`uhmf o`fdr qntmc,qnahm `bqnrr ltkshokd cduhbdr hmbqd`rdr
d`bg vnqjkn`c‘r sgqntfgots- Enq rdptdmsh`k 3 JhA qd`cr vhsg 13
sgqd`cr 'l`sbghmf sgd bnqd bntms(+ sgd sgqntfgots `bghdudr 0.8�+
1.2�+ `mc 1.4� vhsg svn+ sgqdd+ `mc entq cduhbdr bnlo`qdc sn nmd
cduhbd 'vhsg 27 FA.r(- Enq rdptdmsh`k 3 JhA vqhsdr vhsg 13 sgqd`cr+
sgd sgqntfgots `bghdudr 1�+ 2�+ `mc 2.6� bnlo`qdc sn nmd cduhbd
'vhsg 02-4 FA.r(- Sgd mtladq ne bnmshftntr+ rdptdmsh`kkx `bbdrrdc
b`bgd khmdr hr ghfgdq vhsg k`qfdq `bbdrr rhydr- Sghr `kknvr sgd BOT
sn tshkhyd sgd g`qcv`qd oqdedsbgdq+ vghbg admdfisr sgd sgqntfgots-

3-3 K]sdmbx
C`s`a`rd nodq`shnmr+ rtbg `r inhmr nq `ffqdf`sdr Z52\+ `r vdkk `r
sq`mr`bshnm oqnbdrrhmf Z4/\ `qd sxohb`kkx ldlnqx k`sdmbx,antmc-
Vhsg BWK ldlnqx+ sgd hmsdqbnmmdbsr `mc bnmsqnkkdqr hmunkudc
vgdm `bbdrrhmf ldlnqx chffdq eqnl CCQ,`ss`bgdc BOT ldlnqx+
gdmbd hlo`bshmf c`s` `bbdrr k`sdmbx-
Rdsto- Vd pt`mshex hckd k`sdmbx odqbdmshkdr enq 7,A qd`cr `mc vqhsdr
sn BOT+ qdlnsd BOT+ `mc BWK ldlnqx- Enq qd`cr+ vd ld`rtqd
sgd k`sdmbx ne sgd kn`c hmrsqtbshnm enkknvdc ax ` ldlnqx edmbd
'ledmbd( vhsg rdptdmsh`k `mc q`mcnl `bbdrr o`ssdqmr- Enq vqhsdr+
vd fiqrs kn`c sgd b`bgd khmd hmsn sgd b`bgd `mc sgdmld`rtqd sgd rsnqd
hmrsqtbshnm enkknvdc ax ` b`bgd khmd vqhsd a`bj 'bkva( hmrsqtbshnm
`mc ` ldlnqx edmbd 'rhlhk`q sn oqduhntr vnqj nm admbgl`qjhmf
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AVG CXL: 520AVG CXL: 65 AVG CXL: 350 § 8 B reads/writes
§ Reads: load + fence

§ Writes: first load cache line, 
then measure store + clwb
+ fence
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In-Memory SIMD Column Scan
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§ 4-B unsigned integer (uint) values
§ Each thread scans separate column (512 MiB, ~134 M values)
§ Scan writes 4-B uint tuple identifiers (TIDs) for matches
§ Allocate memory region for each column and each TID list
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In-Memory SIMD Column Scan
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§ 4-B unsigned integer (uint) values
§ Each thread scans separate column (512 MiB, ~134 M values)
§ Scan writes 4-B uint tuple identifiers (TIDs) for matches
§ Allocate memory region for each column and each TID list

Observations

§ Lower selectivity à fewer 
writes à higher performance

§ Write throughput limits scan 
since it writes a 4-B TID for 
each read value

§ More devices yield higher scan 
throughput
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§ 4-B unsigned integer (uint) values
§ Each thread scans separate column (512 MiB, ~134 M values)
§ Scan writes 4-B uint tuple identifiers (TIDs) for matches
§ Allocate memory region for each column and each TID list

Observations

§ Lower selectivity à fewer 
writes à higher performance

§ Write throughput limits scan 
since it writes a 4-B TID for 
each read value

§ More devices yield higher scan 
throughput

4x
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§ 4-B unsigned integer (uint) values
§ Each thread scans separate column (512 MiB, ~134 M values)
§ Scan writes 4-B uint tuple identifiers (TIDs) for matches
§ Allocate memory region for each column and each TID list

Observations

§ Lower selectivity à fewer 
writes à higher performance

§ Write throughput limits scan 
since it writes a 4-B TID for 
each read value

§ More devices yield higher scan 
throughput
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In-Memory SIMD Column Scan
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§ 4-B unsigned integer (uint) values
§ Each thread scans separate column (512 MiB, ~134 M values)
§ Scan writes 4-B uint tuple identifiers (TIDs) for matches
§ Allocate memory region for each column and each TID list

Observations

§ Lower selectivity à fewer 
writes à higher performance

§ Write throughput limits scan 
since it writes a 4-B TID for 
each read value

§ More devices yield higher scan 
throughput
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TPC-H on Hyrise
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