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24 Intel Xeon E 4/6/8 & \E R 52 EE ZFS {#71F
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2 x 10GBASE-T + PCle Gen4 slots
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SRCEEE 5%:%7(_%22%‘[7 BE{EIEE
SSD REUINZE ~ PCle Gen4 - 1OGbE/ZSGbE Afe B

B18Z# T IR (8~13%) BY SSD LAK PCle Gend ZFiESMAEE NAS ERSEATEREFER

“High-performance metadata databases, database engines, ... SSDs deliver the performance needed.... Additionally, beyond
compression, .... PCI-Express 4.0 specification for bandwidth improvements...and significant price declines, has made it
economically feasible to deploy at large scale”

https://mww.networkworld.com/article/3666956/8-enterprise-storage-trends-to-watch.html

“TrendForce predicts NAND flash prices will decline 8-13 percent in the third quarter of 2022, and may continue into the fourth

quarter” https://www.theregister.com/2022/07/19/nand_flash_decline/
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TS-hx87XU-RP El
/L,\}:EEEEI m =

Vi
ZE TR AR Intel® Xeon® E 4/6/8%%
=z == : >
A ‘C my &= Ej/LJ\ Kﬂﬁﬁ&j('itﬁzzl:}g}/_}\ ] )EFH:]- ':'
S el Iyt QNAP TS-hx87XU-RP Z5II2 481 Intel Xeon E Hi& 4
e e BB - thE L NAS SR B RO B TEaE
1y - T RGTEES b 16 BTN Intel BRIEE
Q W _—g_—‘_z 2 0 &3 4.8 GHz Xeon E-2378 EIRRIE LI B BEMAE
\3\ =L TS-hx87XU-RP ISR 4/6/ 8 BALER
G i S\ \ NASETAEGARA=mAS
TS = ..
[

AR TAT, - BE
Xeon E-2378 8C / 16T sx= 0% 4.8 GHz

Xeon E-2336 6C / 12T &x50J3ZE 4.8 GHz
Xeon E-2334 4C / 8T &5 0J# 4.8 GHz
4 %3858 DDR4 ECC 5218

FeilfE - XE&E 128 GB
/R0 EES (4 x 32 GB)



F #5521 HDD / SSD /R S TV 72 8w Ashn -
B BC S BERUA SSD REVLGERBEN ZRIZ TT

BENNFEEAEIRM 3.5 I SATA 6Gb/s 1BiEZEL 2 5 I SATA 6Gb/s SSD ERIE - R ols&E ML E SSD
HREY - KIgIRF IOPS MesLUmE R EFINEREK - EH{E4 HDD PfE5I/HEL - WEERREFA -

U.2 NVMe PCle Gen 4 x4 / 6 x SATRGChee S DI

SATA 6 Gbps SSD Slots
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TS-h1887XU-RP

TS-h3087XU-RP
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1U 9-bay TS-h987XU-RP I[EE# 52 fic &

. AEZHERT (HxW x D) :
5x 2.5 I U.2 / U.3 NVMe PCle i SATA 6Gb/s SSD = fis f e e WD)
3 X 7mm 2E SSD - HERR FER A BEL ISR SSD ' S 1.70 x 16.93 x 18.86 0

SSD #1~#3:
PCle Gen3 x2 / SATA 6Gbps

SSD #4~#5:
PCle Gen4 x4 | SATA 6Gbps

4x35M0 /250
SATA 6Gb/s HDD /
SSDEMERINE

AAESIE NG 7
/B - #E - BREKE - HDD 18 - 2.5 ¥ SSD &

epEre = g
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1U 9-bay TS-h987XU-RP 25

2 x 10GbE RJ45 #3181 4 x USB-A3.2Gen2 1xPCle Gen4 x8
(188 5G/2.5G/1G/100M) 10Gbps & ¥ SEAIERE

2 x 2.5GbE RJ45 &8  Console 18 AR EE R 2 X 250W EiEiRERHEERS
(B 1G/100M) (IR R 4 55 FH)



2U 18-bay TS- h1887XU RP & 3U 22 oFY,
TS-h2287XU-RP [EEtEisAic &

3.5 ¥ / 2.5 ¥ SATA 6Gbps HDD/SSD BiEIKiE R~ (HxWxD) :

B 4 AE Y& BE PR o TS-h1887XU-RP: 88 x 483 x 630 mm /

i : 3.46 x 19.02 x 24.80 I
TS-h1887XU- RP; 12 x SATAHDD / SSD TS-h2287XU-RP: 133 x 483 X 630 mm /
TS-h2287XU-RP: 16 X SATA HDD / SSD i

, onme 1S-h1887XU-RP

BIRIR R EEARRE IR IE 5
AMIER - B - BERRE

TS-h2287XU-RP




2U 18-bay TS-h1887XU-RP & HEIE L &
SSD #4~#6 : 3 x 2.5 I 2 x 2.5GbE RJ45 4B 18 SSD #1~#3:3x 2.5 ¥ 2 x 500W & {&1E
SATA 6Gbps SSD HJHEIRERE  (HHE 1G/100M) SATA 6Gbps SSD @ik EAHE ERHESR
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Console 8 3y pCle Gen4 ¥ SR iEE

(R B F) 151 #1: PCle Gen4 x8
2 x 10GbE RJ45 #4981 4 x USB-A 3.2 i1E #2: PCle Gen4 x4
(tH& 5G/2.5G/1G/100M) Gen2 10Gbps & iH1E #3: PCle Gen4 x4



3U 22-bay TS-h2287XU-RP & HE 8 iLE &

SSD #4~#6 : 3x 2.5 I 2 X 2.5GbE RJ45 #iE1E  SSD#1~-#3:3x25 0§ 2 X 500W & e
SATA 6Gbps SSD #tid (H& 1G/100M) SATA 6Gbps SSD #iGENERIR BRIt ERR
IWE IR

LGB R Console & 3 x PCle Gend 2 SiB7 G &

(RRAEE )
1518 #1: PCle Gen4 x8
7 04
2 X 10GbE RJ45 AEX1E 4 x USB-A 3.2 {8 #2: PCle Gend x4

(1H& 5G/2.5G/1G/100M) Gen2 10Gbps & 1%#8 #3: PCle Gend4 x4
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4U 30-bay TS-h3087XU-RP ]

24 x 3.5 ¥ /2.5 I SATA 6Gbps HDD/SSD R~ (HxW x D) : 133 x 483 x 630 mm /
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4 x USB-A 3.2 Gen2 10Gbps &

2 X 2.5GbE RJ45 #4318
2 1G/100M)

(1§

2 X 10GbE RJ45 #i%i8

(tHE85G/2.5G/1G/100M)



TS-h987XU-RP * TS-h1887XU-RP -
TS-h2287XU-RP -
3.5 I HDD #8225 SATA 6Gbps HDD

1. TR 2. E AHDDI ¥ _F#R %4 3. lATLEE




TS-h3087XU-RP :
3.5 I HDD #8824 SATA 6Gbps HDD

1. IR 2. EAHDD 12 Fi244 3.HEATEE




TS-h3087XU-RP

3.5 HDD #£88% %< 2.5 I¥ SATA 6Gbps SSD

1. R 2. EA SSDit#: Figk 3. A




TS-h987XU-RP:

2.5 ¥ SSD 1#£8%3< 2.5 I¥ NVMe / SATA SSD

TS-h987XU-RP: 5 x 2.5 ¥ U.2/U.3 NVMe PCle SSD & SATA SSD EF&
1. Rit SSD FE# 2. BA SSD 3. ERIRMHIET 12 L IR




TS-h1887XU-RP ~ TS-h2287XU-RP ~ TS-h3087XU-RP:
2.5 T SSD 5% 2= 2.5 IW SATA SSD

EIHIN 6 x 2.5 N SATA 6Gbps SSD EH1E

1. I SSD 58 2. EA SSD 3IEAERE




T R A I A R e o TS

TS- |”X87XU N E'ZTE%L 128 GB DDR4 ECC
EREIRElE T THZ ANERSE

E an'I' 4 x DDR4 ECC nE taﬂaj:ﬁ*ﬁ

Intel Xeon E falARz3 4R EIR 28 2 15
DDR4 ECC sciEfe - seE &gl
BB IEIEEE— I o iR R -
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5 1OGbE S 5GbE I\/Iultl—Glg Ftﬁi:'
VAR ENEARGAERBEN A ®

£ 10GbE / 2.5 GbE RJ45 SiEAIKIE IR - CAT 5e BITJIEF 2,502+ 4A3%
i A bt 2 02 R
o e P e CAT5e CAT6 CAT 6A
Trunking AR SR M EHRSZE 20Gbps WER{EEHEEN - - v ” y
1G v v v
2.5G v v v
5G v v v
10G X (55m) v

AR BEPInAEREER RSN AR 2.5GbE -

Q 2560

N
B\




235 PCle Gend SR (CIEE 2B SN EEEOXG
48 £ %12 I5GbE SFP28 mﬁ,‘ﬂﬂﬁi

QXG-25G2SF-CX6 12 2 x 25GbE SFP28 SmartNIC  10GbE SEP+/ || % 25GbE

e 1GLE SFP %Ff,g\zfcﬁgfg?
25GbE #JR&18 - A8 SFP28 Yt it 235 DAC HiE (transceiver)
BRI 1GhE & mes GBI / \

SFP/SFP+ ¢4 i 25 23)

Auto-negotiation O] B A EREIRE ¢ 4 /
Link Aggregation SR H A EHRKEEHIBEE =
QXG-25G2SF-CX6 25GbE SFP28 10GbE SFP+
ﬂ [ %F?
w

QNAP QXG-25G2SF-CX6 QNAP QSW-M5216-1T 10GbE Switch
25GbE S ER < 1638 25GbE R8s QSW 10GbE 321288 %5
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LAN-10G2T-X710

40/25GhE#AIE &

LAN-40G2SF-MLX

QXG-25G2SF-CX6

Y QXG-5G4T-111C

QXG-10G1TB




4 =z 8 ¥ 1T4& TS-h987XU-RP-E2334-16G
25GbE FFlmiz iR B R 7 HUYAEE

/
1 x 25GbE iSCSI, SAMBA, Sequential Throughout (1MB), Normal LUN 1 x 25GbE SMB /& & HY 2 953 MB/s
@/ ==
SMB ?}EF?E%HY ‘ ‘ ‘ 2,953 MB/s - \ﬁg}_‘%_%A 2,940 MB/S
ey 2 X 25GbE SMB fEFEHY 5,876 MB/s
SMB?JEF?‘%L}\ E{ERE A 5,901 MB/s
| | | |
2 x 25GbE SAMBA, Sequential Throughout (1MB), Normal LUN
‘ SMB %}EE@E%HX& ‘ ‘ ‘ 5,876 MB/s
B
SMB ?)E)%%A
| | | | |
AR QNAP B E - MBS EEREETAR R -
A -
NAS: TS-h987XU-RP QuTS hero h5.0.0 2 45* 25GbE clients EH%@HQ

Volume type: Samsung 860 EVO 1TB RAID 5; QXG-25G2SF-CX6
Client PC: 2* Client PC simultaneously read and write 16GB file
Intel Core™ i7-7700 4.20GHz CPU, 32GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016



6 /b 12 31748 TS-h1887XU-RP-E2336-32G
6 5 25GbE HPInIz1EE R FHIRIEE

6 X 25GDbE iSCSI, Random IOPS (4K), SED pool iSCS| BstsisEy 583.553 |OPS £
ISCS| Bt | | | 583,553 IOPS fEMEE A 404,818 IOPS!
R SMB 7ER:&H 9,755 MB/s £

| BF = A 8,874 MB/s &RE!

b e

isCsl I@E’f%%}\
| | | |

6 X 25GbE SAMBA, Sequential Throughout (1MB), Encryption LUN ;

1 ]
‘ SMB %}EE@E%HX& ‘ ‘ ‘ 9,755 MBIs - u ] ]
C — | | i i)
= = = b=

I ] 1 \
P T AL, A, ,L_

SMB fEFE A ‘ ‘
]

FHR QNAP BRE - BB EERBETHARKR - % % % ﬁ) Q) %

AIFEIRIE

NAS: TS-h1887XU-RP QUTS hero h5.0.0 6 & 25GbE clients [l =ZH
Volume type: Samsung 860 EVO 1TB x30 (RAID 50, 9 x2); QXG-25G2SF-CX6

Client PC: 6* Client PC simultaneously read and write 16GB file (= 96GB totally)

Intel Core™ i7-7700 4.20GHz CPU, 32GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016, and Intel Core™ i3-8100 3.60GHz CPU, 4GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016



8 /b 16 ¥ 1748 TS-h2287XU-RP-E2378-64G
6 & 25GbE H Pimiz iz E 7 HYAEE

b e

6 X 25GDbE iSCSI, Random IOPS (4K), SED pool iSCS| BstsisEy 991,035 IOPS £
scsI MR | | | 991,035 10PS fE = A 440,511 IOPS!
- TT——

SMB 1EFF2EY 9,961 MB/s &

e el EFEFIA 9,670 MB/s 3!

6 x 25GbE SAMBA, Sequential Throughout (1MB), Encryption LUN — —

= 1= = e l
‘ SMB %}EE-@E%HQ ‘ ‘ ‘ 9,961 MB/s | 1 il il H €
||l:: :: = !’: ?
13 AL} | |
SMB ?)E)%‘%A ‘ ’
"

AR QNAP BRZE - HEBESRBRIRREMEMAR - % % % %) Q) %

AR IRIE
NAS: TS-h2287XU-RP QuTS hero h5.0.0 6 & 25GbE clients [l =ZH
Volume type: Samsung 860 EVO 1TB x30 (RAID 50, 11 x2); QXG-25G2SF-CX6

Client PC: 6 Client PC simultaneously read and write 16GB file (= 96GB totally)
Intel Core™ i7-7700 4.20GHz CPU, 32GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016, and Intel Core™ i3-8100 3.60GHz CPU, 4GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016



8 il 16 3 1T48 TS-h3087XU-RP-E2378-64G
6 5 25GbE HPInIz1EE R FHIRIEE

b e

6 X 25GDbE iSCSI, Random IOPS (4K), SED pool iSCS| BstsisEy 1,046216 IOPS £
ISCS| Bt 1,046,216 IOPS a1 = A 904,813 IOPS!

TS i At
SMB EFEH 10,273 MB/s £

= “ﬁ’f%%A — &P A 10,132 MB/s & [E!

6 x 25GbE SAMBA, Sequential Throughout (1MB), Encryption LUN =)
‘SMB %}EE@E%HX& ‘ ‘ ‘ 10,273 MB/s -
B =
SMB ?)E)%‘%A ‘
|
FIEK ONAP BRE - BEERERBETAR D - % % % ﬁ/\ Q) %
A - )
NAS: TS-h3087XU-RP QUTS hero h5.0.0 6 4|:|A 25GDbE clients El H%?-_T_-Hy

Volume type: Samsung 860 EVO 1TB x30 (RAID 50, 15 x2); QXG-25G2SF-CX6

Client PC: 6* Client PC simultaneously read and write 16GB file (= 96GB totally)
Intel Core™ i7-7700 4.20GHz CPU, 32GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016, and Intel Core™ i3-8100 3.60GHz CPU, 4GB DDR4 RAM, QXG-25G2SF-CX4, Windows® Server 2016
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HEEZHINVMe SSDIERINENS ? RAIE | QU2IRAE RREHEAES SR M.2 NVMe SSD
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QM2-4P-384 QM2-2P-384

4 x M.2 2280 PCle Gen 3 x4 NVMe SSD & 2 X M.2 22110/2280 PCle Gen 3 x4 NVMe SSD &
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it

A=ER . A QM2 FiIEE M.2 NVMe SSD

Z#71 PCle Gend B QM2 187tk - :ZEMHEAEZ5E SSD & 10GbE 4% 5E

PCle 4.0 BEEENNE

\

QM2-2P410G2T (Gen 4x8 )  QM2-2P410G1T(Gen 4 x8 F)

2 x M.2 2280 PCle Gen 4 x4 NVMe SSD 18 2 x M.2 2280 PCle Gen 4 x4 NVMe SSD &
+ 2 x 10GbE RJ45 #5115 + 1 x 10GbE RJ45 #His I



Fibre Channel FC SAN

32Gb/s & 16Gb/s E3BEREEE#FT

#18 32Gbps FC €7+

#15 16Gbps FC 7t £

16Gb/8Gb/4Gb

AR BV RERRN -

AR NAS - SEHKEER
FIEERERC 4 QNAP FC Fibre

Channel 8RB+

* R EEZ AR Windows/Linux ZE4#%

|
[
i
1§
— — w— o— %
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B 2k KB =HIZ 5 QNAP SAS 12Gb/s
12-bay & 16- bayJBOD BFIER

==== SASHBATE?E‘E(L?E\%)

I = — f = = i
S [ o | o - o | - ]
- E—=t : 2l E—=t =
' QXP-820S-B3408 QXP-1620S-B3616W
_ S _ AS—
‘ = = ‘ PCI &R HE PCle3 x8 PCle3 x16
S s o o Sl IOPS 1.2X 1.8X
L Ul Bandwidth 6,850 MBs 13,700 MBs
— s - B External 8 port External 16 port
BaTHIoITiE QNAP SAS 12Gb/s JBOD
12-bay TL-R1220Sep-RP &} 16-bay TL-R1620Sep-RP ERETE 2 x SFF8644 4 x SFF8644
BeEHXE HIREFEFZER (raw capacity)

SAS JBOD ZEIMNTIBIE TS NAS ZS 14 2277 5t 22 S U LBBRBABSEE  BERUEARBRNER  IMHRRBELURERSR
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R S -g-we.v- e A

NAS & QUTS hero O.5. BETE AR B M HRIBIIIT -
BE NTRIER SSD KUfEASFM

Storage Settings: Reduces the amount of storage space needed by eliminating duplicate
\ / _f_ — \ copies of repeated data. Please note that the system required at least 16
I \ / I I KY — GB of RAM to enable data deduplication and this function will obviously
7~ 1 I ; E x Capacity @ ) Compression 2D Deduplication o reduce storage performance.

Performance: D sSD Cache I FastClone o @ synchronous 110 o

Usage Summary:

Public Share Management

Total Folders Original Used After Compression

7FS 12 Z 4 1 S 8 B IE |
PREABRARINGE

e = i,

18 B R}k = 2 A R D
SSD WEARE - ZFS 18

EZ2HELE A All Flash B B —_— — (—
. 4 55D| |55D| |55SD
| &% SSD MM EHIEFREEC B Bl B N

B Original Data Compressed Data Deduplicated Data SfB



et 2. e 0 2 B BB QSAL ———
2 (4 IERS SSD B34 B 1B = 1L

QSAL (QNAP SSD Anti-wear Leveling):
#FERAID5/6/50/ 60/ TPZE4&EHISSD
RAID Pool, &Rz B a8 RUA.

SSD 2 SSD 5SSD ¢
20 N
7, :
o ° Z
-
3 s | ¢
= =
(©)
2(5) Hi
0 |
0 25 510) 75 . | 100

Time



Kernel 5,10 LTS

ERH ZFS 1&Z 4% - QUTS hero h5.0 {REERLEE
BRI STRE

I IT eeZ 2Rt {ER

ZRIBEES|AEERKEL - REANRE T EHEA
%18 app HTTEIRE IR

O : él @J- O | @ o § 398 =\ Notice Board

¥ Get Started (3/3) ® ~
b Follow the setup instructions below to get
m., o started with this product.
AT !
Control Panel File Station Storage & App Center Help Center iSCSI & Fibre \ @ createa SRR
Snapshots Channel To start using this NAS, you must create a storage

pool and volume.

= @ Create or signin a QNAP ID
Create a new QNAP ID or sign in to your existing
) ° % G A QNAP ID account. Then register the device to
7 .\ - enable secure remote access and remote device
R i

4

management.
Multimedia Malware HBS 3 Hybrid myQNAPcloud Security QuFirewall .
[ Remover Backup Sync Link Counselor @ set security Policy
QAP ds installing Security C
to ensure device security and setting a security
palicy.

2021/04/15 10:05:12
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$8 71 g 2 (o1 2

EE4R

NAS ERTZ=NHEAERRERKRTE - Ex$& Azure Active Directory Domain
Services (Azure AD DS) - Windows AD #1 LDAP - DI & Widows ACL - IT &3E&
OJESFR ~ AMEMEEZ S NAS WEAEZEGTFEIER

QuFirewall Z=PhXiE SZ1& IPv6 IRIE - 0J & NAS 52 E M Kig /o /2 LE R Al E A=
ISEFE - WZIE GeolP INEE - AEF/EZLIIRBIFEBZEK IP 7H - EZFRELZE

73 TLS 1.3 * SSH Key & A - I F8&&1F admin MRS EEEF

=

Security Counselor Z2 &0y & NAS ETLZ AL - WEESENLEN
SRELIFHE oM E R G - RIS EiEliEEaEZnNERRZED - BR
NAS IRIELZ = HE

Malware Remover BhigiEE e CRHFEHETHN NAS @B FNaETER e
=5 BXFIINER - oBIEFHIRBCEENIEERE - HENIRA NAS BEZFLHEREAR -

23S & App BENE T (R EF, BENEM)



] Windows # S i bRIETREZRIE S NAS WRYTES:

Windows® 10 / Windows Server® 2016 (WJ/)U:HEZIK) PO BEEEERAEN - FEEHI NAS (49
iR R ERKR) B ESEREME - HPE=EE - 2o LIEE - 4‘?"-?—%‘— BAN A/ NRIBHE S

ERIMARIE -

Current folder * BRIE1S ERR SRR
B This PC S . =ik - EEEH Qsirch
> ill Desktop S e PC Edition!

> & Documents . Kind

8= View v ?D Search options ~ X Close search

v /N @ > Search Results in Public : All subfolders

i | \ O] #E Qsirch PC Edition
> & Boiaionds =2 ENIRREFS(EPEH

> O PVTUS'C System files 7 fL?r ?%ﬂlﬁ@ Eﬁﬁ

> PN Pictures . | - 1'%14: ’ ’H%?E?%?UE

> [ Videos 5 | ipped (compressed) folders Windows PC %1 NAS FF¢
> W= Windows (C) File contents *E?gé °

> Publi i i
P HUDIIC 2 Change indexed locations

ﬁ Network



https://www.qnap.com/go/software/qsirch-pc-edition

Elz ;II_::_ 3, EQ &4{53*1%{?/\ ==

17-1/_ 1!1%7_ 1 . j:;l__l'/ \; ' %7%31:?/%

amazondrive




#HT AKBK EEER T

BRERBIYERBENZE -

NERE exFAT B2 - AEEISMERE (4 USB SSD) buEHy | SAMSUNG
SRITBA EARERE - MIEARE
B B — 305 1888 T A -
exFAT NTFS FAT32
16EB 16TB 4GB
F—1 USB #£&3), SD k£ Windows B USB £ 8

(B

S#EFSESDXC) #HEEAEHE

FhiE FRVIESR 24

FhEFRIER 25



/?:'T/\_lZ EXEI/J1 ; j}/\ o

,%’a\ SR ETNE R RIRIRE

@ }— RPO : B / @AM N m=mn . s
;IE1E1 321 WEET S

Snapshot & Replica:
@IREAR - 65,536 (DA AIZEH] - ZFS 2]
REBFHSNRE T2 ARXEREIEE

SnapSync:
EBIRER - #ARFIREER — MR
RRRVE I A 2




HBS 3.0 BFR5E A1 3-2-1 BITRER

S HBS 3 (Hybrid Backup Sync 3) i & E{E D B[R] oy igN"e (
©, #inasEm #l% NAS 7R s
(#¢ HBS 3) ( 8 File Station ) (QuDedup Extract Tool ERTHR)

Backup/Restore ! --

Windows

TCP BBR

ation>z & QuDedup =R IIE Eﬁ%ﬂﬁﬁﬁﬂy




i By schedule ©

||.— i > |]|_Jl_Jl_—j|_JT]]
., l ) (o) (i) (s

L Snapshot send

SnapSync tRE&R[E]F
BEESUNEETES SRR ERRASE

£
Schedule SnapSync: 5min~60min

Normal

Primary NAS

Secondary NAS

Realtime SnapSync: RPO=0

Production Server

I I=
I IDD

|
I
N

Normal N
\\
\
\N
\
\
\
\
Y
\
P 2020 0. X
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