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w54 [EEMRIZEORFA
AR i = 154 AA
B #% 11 10GE SFP+f1 | 4 WEL 10GE M55 T (1) A
1000BASE-T GE W&ME () .
VEAHME B2 WL 5.6.1 HREM
£,
VGA #1 DB15 1 T B2, FlanEnas
g KVM (Keyboard, Video and
Mouse) .
& RJ45 1 AT, BN vRgGHH, W
Wi AT R E N IBMC # M,
4 ER
WBIHARERN ZEF S, HAFER
A 115200bit/s .
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HARA KL

5 BE{FHEA

B it HE WiEA
ez 1000BASE-T |1 F T/ AR 4% 52,
AR
FRRAoAFRAD, BELE
100/1000M £ & 3 .
USB #21 USB 3.0 2 T3 USB ¥ % .
S
% A Sh4E USB & & B, I
USB X &3k RAF, & 07T AE$ 2
TR %25 TAES %o
AR | - 2 M T#%$: PDU, H P AMRYE

FEF IR
A

o HEHFWRBIRKIFN, LA
PR IR 69 B T KT EALH

o RAFERBIMEE, £
iBMC Web S & # 49 “# JR 7 41
KE”, REEREATHH
7,

5.3 AL 1EER

o TUFF2A4NEL 4 MMbFRE.
o JiLE 2 MMAbHEZRRE, FRELIELE CPUL Ml CPU2 7 H .

*  MCEAR IRSFGAI B, 5B,
o HARTIEIWI RGN, 1 W b AR

2021-11-02

25




FusionServer 2488 V5 JIR 5555
HARE KA

5 hfff AR

[&]5-13 AR E
CPU4

54 NE

5.4.1 DDR4 H7F

5.4.1.1 AfEFRIR
TR N AEARE, I 5 A LR R bR DA T T £ 4 PR e
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BARAKD 5 ffif ik
E5-14 HFFRR
i i N o N s N ] )
8GB 2R XB PC4 - 2400T-RE1- 11
/
(635 2R 8 PC4 - 24007- RE1 - 11)
IR

o O

Fs 154 AH EX

1 wE e 8GB
e 16GB
e 32GB
* 64GB
e 128 GB

2 %1 (Rank) e 1R= HY
e 2R= X%
e 4R = 4%
e 8R= /\¥l

3 DRAM | [t % ¥ 76 & o X4=41
e X8=81y

4 REEE ARyt e PC3=DDR3
e PC4=DDR4

S R A7 e 2133MT/S
e 2400MT/S
e 2666MT/S
e 2033MT/S

6 CAS FEIR ][] e P=15
o T=17

7 DIMM 27 e R=RDIMM (Z1%)
e L=LRDIMM (fi#k[&%)
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HARA KL 5 hfff AR

5412 AGEFRGHRLEN
2488 V5 $Efit 32 MO, AMEHEENEER T 6 MNAFIEITE.
TE& WATIEIE I N A7 3R A 22 2 AP, TR ENAF BB N A . R E N A7E
BB 2R NAE, W &EE R WAV IEH T .

#<5-5 BEHMK

BiE)ERE g K

CPU1 AJEiE (F) DIMMO00(A)
A BB DIMMO01(G)
B i#iE DIMMO010(B)
C ilig DIMMO020(C)
DiEiE (F) DIMMO030(D)
D i DIMMO31(H)
E J@i& DIMMO040(E)
FifiE DIMMO50(F)

CPU2 AEIE () DIMM100(A)
A JEiE DIMM101(G)
B i#iE DIMM110(B)
C i#iE DIMM120(C)
D i#iE (3 DIMM130(D)
D j@iH DIMM131(H)
E J@i& DIMM140(E)
F s DIMM150(F)

CPU3 AEIE () DIMM200(A)
A JEiE DIMM201(G)
B iiE DIMM210(B)
C J#iE DIMM220(C)
D@ (F) DIMM230(D)
D j@i& DIMM231(H)
E J@i& DIMM240(E)
Fi#iE DIMM250(F)
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S NEL S 5 fFA

BiE)aRE B8 4HRK

CPU4 AEIE () DIMM300(A)
A lIE DIMM301(G)
B i#iH DIMM310(B)
C iHiE DIMM320(C)
D@ (F) DIMM330(D)
D jEid DIMM331(H)
E ifiE DIMM340(E)
FiEiH DIMM350(F)

5413 ABEREMER

fE3E+ DDRA WAFIS, IS DL R W BEATHC & -

o Fl—&MRE B LM AAE R 56 DDRA N4, HAIANAEITREHIE, &
AR A VAT &R 69 s ARAR

e 4T CPU I HWAABRE,

o HTANARERK IR,

o TF XA (RDIMM. LRDIMM) #RRB#AA& (K&, 125, rank. SHEF) &
DDR4 A &1 X HA1E R o

o EARTTRIMG R LM, wHEMSHMERE.

YA A RO E IROT Y R AL FEAS (Skylake, Cascade Lake) f#f], ASFE S
(1) CPU SR 5 K N A7 B AT
- Skylake CPU
m M R7%] CPU LA /A4 & 1.5TB/Socket
m 3 M R7%1 CPU SCRF N 1775 & 768GB/Socket
- Cascade Lake CPU
m L R%] CPU XFFNFE 4 & 4.5TB/Socket
" M R4 CPU X FFN 4 & 2TB/Socket
m HARAS CPU LEFN % & 1TB/Socket
o YRHNMALAKEITEARWMT: WFELEES THH DDR4 NAEH AR A
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FARA R 5 TRk
NAG BT REARTCPU A RHIRANEE S,
o VR EZNGEREMNRMAEERA, HYUS BIERARB AR F.
o  THNEHEMNRAME, BT CPUEAL, NFEEM. rank B LKL TAEHIE.
[MERIY::
HEBE XY rank HF (RS EH8 A rank) MHELXBER S LBO NGRS A h TIRH:
FEBERS IHONERE < H588 LB ank X8 + HFLAA rank K&
o S FRHEIL 8 4 rank HIK 1% DIMM (LRDIMM).
[MERIY::
1/~ Quad rank LRDIMM 5 1 4> Single rank RDIMM %14 4 % & AR AR R 69 & /) 1 77
#%5-6 DDR4 REESH
I E BE
A RS HE Y DDR4 WEAE (GB) 128
HiEHE (MT/s) 2933
TAEHE (V) 1.2
BN 5% S H7f) DDR4 N 7% & @ 32
B K S Hi ) DDR4 WfEA T (GB) b 4096
wRKTAEEE (MT/s) 1DPCt 2933d
2DPC 2666
° a: mEZFN) DDRA NAEBERIET 4 MO E KBCRE, WiER 2 M
WIE, BRI
e b: W ALFH DDR4 WEAR FE%)E CPU B AR K S FF ) DDR4 A7
28 NI AC N AFI 2R
e c: DPC (DIMM Per Channel) , B[4 N {7318 fic B 10 N 7250
e d: fid & Cascade Lake CPU i}, FtE P AEMHk TAFEZR ] LA S| 2933MT/s; i
& Skylake CPU I, FCE WA7HI KR LAEEZE HEEIAT] 2666MT/s.
5.4.14 AEREEN

DDR4 A A71938 F 223 HEN -

- ANTEZSAAE LR AL B AR 2 A

- {7178 LRDIMM F1 RDIMM.

- ARRNAFN, WA T BN AR %
DDR4 A7 AE HLARRE N 1) 22 e AE N -

- AR IR AL
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HARA KL 5 hfff AR

m EEE .
m RN R LA O B 20 R
m RENEE T DLEA AR A A SO R
BRI N RS E AR % .
- ARG e e v U
I A
m EANEEETEHA IMC Cintegrated memory controller, 5l A 77 43
a5, A IMC 2D ANEIE 2R AN A7, EIE 1M 2 BOETE 1, 2 A
3o R N A A B A A R KNI 21
m EEZMEBEES, SMCEBLOTEEHENEENTARE .
- AR AR 22 e v U
S AR

5.4.15 AFHEEANE
2488 V5 5% 1 L2236 32 4% DDRA A7, HEF5 M A9 AFTRE, AT SeHl ek pa 17 4

ok
He o

CPUL xR #I N AIE{=EZE VELE 1 % DDR4 B4,
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BARA KA

5 fffF ik

[&5-15 HTEIGEMNE

| — (O) L 00NN e —
| A.<UOOO_>=>__Q )|
| — () | O\ | —
| — () (7 O\ |(] —

NN —

— )0
| —— ()07 LN —1
e (H) LCLNNI( ——

| — AOuONm_\E}:D J—
T Am_uOvﬂ__)__)__ﬁ_ —

)

| — (H) LESINNIQ —"

— Am_VOFN_}.__)__D —

| Ad-uOON_):)__D I

| — Ava LOZWNIG I

. (H)| €2 NI e —
. (Q)0ETNNIA T

| —— )OPZNNI] —1

I —— ()0GCNNIO —1
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BARA KA

5 fffF ik

[#]5-16 DDR4 HNEZREEN (2 MNMbiEEs)

BEE

AE

CPUL

cpuz

[ckze=
(/: #E O: FigH)

HERLE
ol ,|lo|lv|o|,|lo|l,|o|lofle|v|o|o|lo]|o

1 2 3 4 3 6 7 8 9 W1 |12|13 | 14) 13| 16

(ooeooro |1 1| L ] ] | ]| | e elele
(oo | | | | [ele] | |e e]e/e/e ele e
(ooeosi ||| | | L ] | ] | ] | ]| | |ele]
(oomoo® | | | | | | | | | | |ejeje e|e e

(oo | | | | | ] ] | ] | | | | [elefe]
[ ooeazoo [T T T [ Telel [ [efele[eelele]
jooocsiw | [ | | [ 1 [ [ [ [ ] [ | [e]

DIMM150 (F) e e o o o

dEE| AF | AFLE

CPU4

mm| o |a|lw| = [#fm]| o |ajw| = |2|m| o [a|lw| = |=a|j;m]| o |afe| =

DINMOO1 (G)

DIMMO20 (C)

DIMMO31 (H)

DIMMOS0 (F)

DIMM101 (G)

DIMM120(C)

DIMMI3Y (H)

DIMMISO (F)

DIMM201 (G)

DIMM220 (C)

DINMZ31 (H)

DIMM250 (F)

DIMN301 (G)

DIMM320 (C)

DIMM331 (H)

DIMM50 (F)

WENE
(/. B 0. FEE)

olo|e oflo|e ofloe|e olo|o|ls|o]|o|e|e|o|lo]e oloe|lo|o]lo|le|lo]|o

5.4.1.6 ATFRIFRA

DDR4 WA F L F N R PR
e ECC
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BARA KA

5 BE{FHEA

Full Mirror

Address Range Mirror

SDDC

SDDC+1

Rank Sparing Mode

Static Virtual Lockstep

Failed DIMM Isolation

Memory Thermal Throttling
Memory Address Parity Protection
Memory Demand/Patrol Scrubbing

®  Device Tagging
® Data Scrambling

e ADDDC
e ADDDC+1
5.5 T#fi#
551 EEALE
*5-7 EEALE
[iT= RAREEEHE (1) EEEESN
8x2.5 Hi~FhH AL B o FIEMLL (8x2.5) : 8 | IXRAID il F
(BXSASISATA) _ MM O EMEM T A | o RAID B E: U0
2 SAS/SATA i fic & 7£ Slot7
Eiy
24x2.5 G~ R & o FUEMIAL (24x2.5) IXRAID %] =+2xNVMe
(16XSAS/SATA+8XNVMe 24 ik
) ~ HEAL O FHEAL 3. M | ¢ RAID FHIFEE: A%
fi7 20 ZHEA 23 H fic & 7F Slot8
SCHF NVMe fi o NVMe i F: WFi
~ A7 4 BREAL 19 R B 1F Slot7 1 Slot9
S HF SAS/SATA T
&
25x2.5 FE~f AL B o FUEMEAL (25x2.5) . 1XRAID #5il 4&
~ fEf7 0 BN 24 1 fic & 7£ Slot7
S HF SAS/SATA i
Eiy
o EKW[IEINH RGEME, TEE M S ERER.
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HARA KL 5 hfff AR

552 B mS

®  8x2.5 I HHELACE (8XSAS/SATA)

[E5-18 fEfRE

o 24x2.5 HE~FHHEIACE (16XSAS/SATA+8XNVMe)

E5-19 RS

®  25x2.5 P HEALACE (25xXSAS/SATA)

[E5-20 RS
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HARA KL 5 hfff AR

5.5.3 EEIERAT
SAS/SATA R &5 RAT

[E|5-21 SAS/SATA W28 AT

4
CEEEER L

ffiziFaul t48 7%

sk Activedg skl

£25-8 SAS/SATA RE&15 7R KTt AR

T4 Active 387RAKT | TE#Z Fault 387RAT | IRZSUEER
(Ft) (&)
L TR T A AE AT
N4E (4HZ) TR TR A5 A0 1 1E 8 S SR A B A AR
o NER (1HZ) [ EER =L AN
NAE (1HZ) NEE (1HZ) T2 Ab T F A MRS o
JE K W RAID 2 ffl 544k HY .
e e il 25 i
NVMe @845 7RAT

E]5-22 NVMe FE#235RAT

4
R L

i fEFaul t48 KT

ififkActivedg sk
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HARA KL 5 hfff AR

#5-9 NVMe RIS RATIRER (NVMe BB L BN #dT1R)

f842 Active $57~4T | B2 Fault $87-%T | IAZESURRA

(&) (#E@)

K K NVMe Ffi 5 ASFEAL

W JEK NVMe 8 £ 75 7 H o s

NJE (2HZ) JEK NVMe B £% 1E 72347152 5 #:1E

JEK N (2HZ) NVMe i 554 52 A7 5% 1E b T i 72
.

FK N4E (0.5Hz) NVMe B 5% C 52 R R AR, FUVFIKR
M.

2 SUR g NVMe fii % bz o

5.5.4 RAID =4Ik

RAID =il R #2k RAID k. RAID 4. WA @5 g .

o AMHENI RGN, i S AR

e T RAID #HFHIELANE R, 1ES 0L (FusionServer V5 k%5 4% RAID %4l
365 ).

5.6 PLE
5.6.1 ¥RE N F

B R IR B RS e RE )

#R5-10 HREMFULRA

M | SRS [ mE S M| ERRNEE | XERER | AXENERE

i o | %

2E £

il =

W | X722 10GE ¥t 2 SN 10000M 10/100/1000

# 10000M Full M

_m; GE Hi I 2 SR 1000M 10/100M
1000M Full

o HREM O ST RS FIEREL, VRGNS S5 B R B T

o B#EM ESZ#HF NC-SI. PXE g,

o BRERM A SRR E R
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BARA KA

5 BE{FHEA

ShHES -

B B A 2
i ¥ O 3

R ER
%

MFERRER | NIFERIE

x

BRI (D ANFS POE ik 4% (B4n4T7F POE Zhig ) POE 22 #e#l)

X%, SRAT XA AL BE OB A 72 E = 1R R KU

B I (GE FLH ) ATZHF SR-IOV 5.
o DR N HAR S AN, 2 SEAREM ) NC-SI [ KT,

52, AL 2 FEAREM B WOL ThfE k2.

i L ELF R iIBMC B 1

E5-23 #REMO

1 GE HL.10 (MREME 1) 2 GE B (MREKM 1T 2)
3 10GE J& 11 (HR#ERM E 4) 4 10GE Jt 1 (HE M E 3)
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HARA KL 5 hfff AR

BT E

[El5-24 HREMFIEIRAT

1 GE H 1 2 EBIRE R | 2 GE H 11 1 EBRESTRRITI
BARAEHPIR SRR AT BARALHPR ST RAT

3 10GE M 4 &SR | 4 10GE 1 3 EEIRESFER
KT A IR AT KT AL IR S AT

5 10GE Y611 4 3 RF8 /AT 6 10GE Y1 3 R R /n AT

R AT PR

#®/5-11 IREMRHERKTILRA

BT K7ASULRR

10GE G HIERIREFE | o K. M RIER.
?mﬁﬁﬁﬁﬁﬁﬁm o LRONIR: A KR IE R
1 o GO MRERTER.

10GE Y HIEFFR/RLT | o K. WL RER.
o SR FPERfLHIEZ N 10Gbit/s.

GE L IIEBRA S | o MK Mg ARER,
WEGRARIREIE ST | o g Rt 9. NGEHER.

o Sxfh. EOSIENME: AHE IEEL.
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HARA KL 5 hfff AR

5710 R

5.7.1 PCle &

PCle Rt R G fERE

o [itE PCle Mk (HLH) B, A3#5E POE & & (FlandTHF 7 POE IhEEM
POE L) *F42, BRAT WHEAAAE B IEAS 0 5 2 PR R B XU
o  HATIIEMIM RGUIEME, TEE M A BARE.

® FEMEM 1B R 1B ML, G EAE R4 P 1B RECER 1PoIB A fREF—
B, AR SRR SR .

5.7.2 PCle i
PCle 1HIELE

[E5-25 PCle 154

e Slotl % Slot3. Slot5 & Slot9 Jy3:#x I 2 ALt iz .
® Slot4 4 PCle Riser & ZH 2 (L fr 4 £

5.7.3 PCle &1 AR
(MERIY:
% CPU3. CPU4 Ritdznmt, Lty PCle 4648 R+ M.
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HARA KL

5 BE{FHEA

£%5-12 PCle ffif&ijti AR

PCle #& | \B PCle ¥r | EiZSE | 2%w |wO=S |B/D/F | #AX
i CPU pi:3 EoE £ i\
WM | CPUL PCle 3.0 | - x4 Port3C | 0x32/0x | -
+ 02/0x00
Slotl CPU4 PCle 3.0 | x16 x16 Port2A | OXE2/0/0 | 22k
K
Slot2 CPU1 PCle 3.0 | x8 X8 PortlA | Ox8/0/0 | g2k
K
Slot3 CPU1 PCle 3.0 | x8 X8 PortlC | Ox8/2/0 | k752
K
Slot4 CPU2 PCle 3.0 | x16 x16 Port2A | 0x62/0/0 | 4552k
S
Slot5 CPU3 PCle 3.0 | x8 X8 Port2C | OxA2/2/ | 55k
0 K
Slot6 CPU3 PCle 3.0 | x8 X8 Port2A 0xA2/0/ | &k
0 K
Slot7 CPU1 PCle 3.0 | x16 x16 Port2A | 0x24/0/0 | 552k
K
Slot8 CPU3 PCle 3.0 | x8 X8 Port3C | OxB1/2/ | kg5
0 S
Slot9 CPU3 PCle 3.0 | x16 x16 PortlA | 0x83/0/0 | 52k
K
o Fi&H11) B/ID/F (Bus/Device/Function Number) %i#z 2 PCle #5443 B it (1] ZR I EL
{H, PCle RANHECEKAC & # PCI bridge (] PCle ki, B/D/F AlfE&ih4s.
o JZLATTE N PCle x16 [{4fifi[] N 3% PCle x8. PCle x4. PCle x1 [f] PCle .
AT, WD PCle it 17 %6 A Re/N T A1 PCle R 58 .
o FEAL KN NEEREKI PCle fifia a2 m KK PCle k.
o T FEALF A HLRE S # AT DASE R OR 75W Y PCle &, PCle RRJIN R IR T
PCle RIS,

5.8 BBiE

® SRR 1ER 2 ASHIERTHR.
®  STRFAZURBRELI IR AR
®  SUFFAEIR
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HARA KL 5 hfff AR

o MiLE 2 MHLEEERNG, SCHF 1+1 TUREA .
o TCEFER— MRS BIFEE, R SA S 0 AR .
o IRMLIEERIRYT, SCRRRUK Zdm A HL A H R S 0RO K o
o RAAKRRIIEIN RGTILEM, G W LA AR,
[MARUL
it B 1500W AC & &% R ot :
o L A®EH 100V AC~127VAC B, #irh hF 412 1000W.
o LEE 24 1500WAC &£ LR, “TLL# 1700W AC &R 4E A,

[&]5-26 EEIRALE

PSU1  PSUZ

5.9 X\

® SRR 4R

L & 5 1

LIS & 5L V2P S

o SCFFRIARM KU .

o EEAER RS AR B, XU S AR A
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HARA KL 5 WA

&5-27 XBEALE

LCD it 3= F S AR 25 4% 5 30 A IR AL AIZ A TR S, AT DA T 1 B R 55 25
iBMC & 3 MW ) 1P Hubik.

LCD ik 5 k%5 45 L1 iBMC & HBIEIL[F# K LCD ¥ & 4%t. LCD EH#E:M iBMC &
PRRLHURE S (2 E. . LCD F R G AF0 15 25U .
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FAR A KA 5 fELEHGR
[&l5-28 LCD TR LIERIE
AR %5 2%
iIBMC i 2 He g ]
TTLH L
LCD ]
AH
[&5-29 LCD &R Am
@ Status Monitor - Info. ﬁ Setting
Post Code: 0X00 SN: 020NSL1095800079
RAID Card
n&E INgE
Status WoRIRSS 251 80 Uiy AR oS Sl rPIR S LI
HEER.
Monitor SRR AR I AT R . CPU IR . HEXUITE
Info. o~ iIBMC B HE M O IP #hbkA1 MAC (Media Access
ControD) #ifik. FEHUREM O H) MAC sk, & &+ %)
T BrEE BAE AR A .
Setting W HE IBMC & EE N LT 1P Hiuhik .
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BAAEH 5 gtk
LCD FEe s Fl 77k, VEdh(s BiE S W, (FusionServer 2488 V5 fIR%5%% WiimBnEE H
VRE TR

5.11 By

511.1 R

[&]5-30 2488 V5 1R

1234 56 789 101112 13 141516
|| |

L T

(M —

34Q
33_5 ,- 0 586 215615

3

31

30

27 26 25 24 23

1 UID #8747 2 @ RRSIR AT
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HARA KL

5 BE{FHEA

3 USB 3.0 #11 (INNER 4 PCle x8 slot6 (5 CPU3 X
USB3.0) I
5 PCle x8 slot5 (5 CPU3 %} | 6 PCle Riser @8 (5 CPU2
) PAI)
7 IR (J142) 8 Bkek (J93) @
9 VGA iE#:8 (VGA 10 ZGE T (R4S
CONN/J169) CONN/J171)
11 TPM/TCM I £ 0 (TPM | 12 USB 3.0 # 0 (REAR
CONN/J55) USB3.0/J172)
13 PCle x8 slot3 (5 CPU1 X 14 PCle x8 slot2 (5 CPU1 Xt
) N
15 PCle x16 slotl (5 CPU4 %f | 16 10GE Yt (10GE
) PORTO0&Port1/J140)
17 GE B11 (GE 18 USB 3.0 #171 (FRONT
PORT2&Port3/J138) USB3.0/J190) b
19 FEHERES J13D) 20 SATA DVD JtIKk4%H
(J189)
21 PCle x16 slot7 (5 CPUL *f | 22 LCD BiE#4s (LCD
) CONN/J87)
23 VGA iE#:8% (J185) 24 RUEHE: 0 4 (FAN4/J102)
25 RR$EM 3 (FAN3/J103) 26 KU 2 (FAN2/J104)
27 KUEHEEH 1 (FAN1/J105) 28 WA RS 5 &S (HDD
BP/J133)
29 KRG HH (U4042) 30 PCle x16 slot9 (5 CPU3 %
)
31 PCle x8 slot8 (5 CPU3 X} | 32 LHEH RS (LEFT EAR
) CONN BOARD/J115)
33 AR YRR RS (BP 34 FLYR T AR L YR IE e A
PWR/J128) (J209/3210)
35 MR IR 5 HE A 36 VROC key #z1 (J144) ©
(J208)
a: BMC_SER_MANUAL PIN &1 H T U1 IR 55 28 Wy BE A O R 5 1A 5
CLEAR_BMC_PW PIN £ Tk & iBMC BRAFCE (iBMC V350 & DL LA,
iBMC A % Fridid Bk S BN E )
b: WE USB3.0#ZHOm LA USB 2645, 5IHATE USB3.0 #:10. M5 HATE
USB 3.0 #% 05, 1Z#E O A EMHH .
c: WiEBO, HAWH.
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BARA KA 5 fffFtiA

511.2 BEEISR

®  8x2.5 R (8XSAS/SATA)

[&]5-31 8x2.5 HE~TREREIR (8XSAS/SATA)
1

=3}

2 3

1 B iEERS JD 2 FeIR L FE RS (J1D)

3 SAS Z %Rz g (PORT 4 SAS ZiEf 48 (PORT
B/J29) AlJ28)

S AR E R (J24) - -

®  24x2.5 FEFHIAE IS (16XxSAS/SATA+8XNVMe)

[E]5-32 24x2.5 FTHEEZEHR (16XSAS/SATA+8XNVMe)

NVMe (PORT B_N2/J26)

NVMe (PORT B_N0/J24)

NVMe (PORT B_N1/J25)

SAS Zki&Efz 48 (PORT
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S NEL S 5 fFA
C_0/128)
5 SAS ZiEHi s (PORT 6 NVMe (PORT A_N1/J21)
C_1/329)
7 NVMe (PORT A_N0/J20) |8 NVMe (PORT A_N2/J22)
9 TG S ERERE D 10 TR HRERER (J3)
11 NVMe (PORT A_N3/J23) |12 NVMe (PORT B_N3/J27)

®  25x2.5 i~ IE A (25xSAS/SATA)

[&]5-33 25x2.5 F~TREREHR (25XSAS/SATA)

1 SAS 2%z (PORT 2 SAS ZkiEH 4% (PORT
AlJ28) B/J29)

3 SAS ZkiEdz 4y (J31) 4 HR(ESLERSE JD

5 HFERAE (J24) - -
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FAR A KA

5 fffF ik

5.11.3 BBiEER

[E]5-34 2488 /5 FEIEIS IR

HYRIERSS (J303)

HYRIERSS (J304)

SEERER (J306)
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HARA KL

P

6.1 FARMM
6.2 AR
6.3 WIEHK

6.1 AR

7<6-1 FEARIIE

Hit

A%

2U HLEEHR 55 45%

Intel® C622

SCHF 2 B 4 ARG .

)
A LA S A A, FmiE SIFIRA BR LE.

YRR RO RO P AL HAS (Skylake, Cascade
Lake) -

AL PR ST R A AF AR A%, SCFF 6 DMINAFIEIE

AEEZSEE K PCle 5l #%, SC¥F PCle 3.0, HF/MAbEEES
Hefit 48 /™ lanes.

SKH 3 % UPI (UltraPath Interconnect) ik 0%, 1%
fE5 A i5 10.4GT/s.

P 2 28 .

Wb 3 25 Bt v AN 3.8GHz.
AL IR N R B EAT N 1.375MB.
R Ty 205W.

WAF

SCHF 32 SN A
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BARA KA

Hit

A%

Y HR % 32 % DDR4 W 1T,
B N W AFAE $E Ry 2933MT/s.
¥ ¥ RDIMM B{ LRDIMM.

AL FIREGFHAFEZEAE (RDIMM. LRDIMM) FIA
FIERS (. A58, ranks =% (1) DDR4 NAF.

s

b &S, FaiE SIFRARK LS,

174

ML MIEAACE, EAEEIES N 5.5.1 MARKE.

T FE 24 M.2SSD.

- VAL E Avago SAS3004iMR RAID 54 S2#F M.2
SSD.

- {X4 Avago SAS3004iMR RAID x4k 5
SmartRAID 3152-8i/SmartHBA 2100-8i RAID #il-
FATCAE IS, Avago SAS3004iMR RAID 5K FT
) M.2 SSD A > FFdE IEAZ L grub 401 5 XL
OS THLAF M sda.

lils

o M.2SSD X HAX A T2 EHA R 44 R Boot X & NEEH

M.2SSD (4= 32GB. 64GB %) #tA M (Endurance) &, *
it AT Logging, 4=%1% A/ % M.2SSD 4% Boot % %
B, F2AFNMEERAERE BERSERT Logging X
%o Plde, £ VMware B &4 5 7T LB T @ mAr 7 X

o TR /scratch, #Fmiz SiFA N

https://kb.vmware.com/s/article/1033696

e ME syslog, #¥miZ&iFAL:

https://kb.vmware.com/s/article/2003322

o M.2SSD 89t 2 PEAK, RS T HAE G555, LHERHIEHE

BERXGHFT, BAAEHRNALES TR, TMRER,
HAB A% i % A 4 k2 DWPD #2349 SSD & HDD # K.

o EFEAWSHMAFASTFH M2SSD A B & 4 m R AR

I, ZRWHHF, RiEFEFE M2SSD.

e . f Cache % %BcE M2 SSD.

7 HE SAS/SATA H AL ik

TRZ RS RAID $5i# R, VE4IME BIEBREAR L

FF.

- RAID ##i 424t RAID % £F. RAID T #.
BN EINRE

- RAID #fillbr & &5 FH— M e PCle #8437,

KT RAID #=# R VEANE S, 1S, (FusionServer

V5 % %s RAID #5& FH 46D -

XHFIERL SAS RAID # il (3#F 1/2/4GB cache) ,
TR AT R, SRR AR RE, IR
PR PR 4.
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FARA R 6 77 LA
HiE A%
R TR
o FFFEMRAER 2 N 10GE SO 2 N GE H Rt
Fro
o MREM M3 HE NC-SI. PXE If.
AR
W R4 PCle R Fiftay b o, R L5 POE# R4 (]
4adrFF T POE #4869 POE 38AL) ade, 3817 ah 45 74 o 4k 9530
f2 5% & EHRIR F RS
10 ¥ & %4 94> PCle 3.0 4 JEf#ifr .
o THEIANWEFRIEM, 6 MMNE RIS,
VEAN{S B2 . 5.7.2 PCle #fif#ifl1 5.7.3 PCle i
/28
e U HFPCle SSD fifiti+, fE#H &5 . Cache M55,
ol 5555 v AT AT PARR K B 3T 110 1 BE
o TEHH IB R IB LT, 558 2% B 1B
Bt B 11 1PoIB BEUAR FF— 8, FARERAE S &l R L
S
4 ER
DA A B AE ) EmfE AETEA R L,
B SERE Ik N

o AR E M

- 2/ USB 2.0 0

14> USB 3.0 #11

- 1/~ DB15 VGA #1
AR

25x2.5 3 ~HAR HBE, AT@RRRME 24 USB20#E 0,
o JEIMRIE:

- 2/ USB3.0#%M

- 1/ DB15 VGA #01

- 14 RM5HO

- 1/ RIS RGEHEN

- 24 GEHM

- 2/ 10GE M
o NEHZN:

- 2/ USB 3.0
AR

8x2.5 3~ AL A B B Ao 24x2.5 ~HAL ABCE, WE AL 1A
USB3.04& 0,

1 RA
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BARAKD 6 77 LA
HiF LS
T3 USB #% 3 B AR Lo Ei3R4E & %o
wE THEERERE S A (SM750) , 32t 32MB &A%,
60HZz ST 16M R B K70 1% /& 1920x1200 14 % .
4 ER
o FIR %2R M9IRAE & 4R Windows Server 2019 #= Windows
Server 2019 Hyper-V, H %42 BahE KX T, RIHRE
SM750,
o NAZELREFZAMARLEYZFIESGE, ERIFTH
# 1920x1200 e F 9 R K #E, TN R I FRER AN
.
o FLEAGE VCGAWMA, B RA—A VGAEHEI RN, T
RS AT AT &
RoEH e 7 UEFI
e S FFiBMC
e I FF NC-SI
o VRIS HEHAGEN
AR o CRFINHZE Y
o FFEH R Y
o HETPM (EHEW/EAN /ITCM (EHW)
o TR EARD
o SCRRIERC A A THIAR
=
6.2 TRIZE MG
#6-2 IMEHIR
= RS
M o TEIJE: 5C~45C (41F~113T) (554
ASHRAE Class A1/A2/A3/A4)
o TiEIRE (3AMHLLA) @ -30°C~+60C (-22°F ~+140
F)
o {EfBIRSE (6 MHLLN) ¢ -15°C~+45°C (5T ~113
F)
o (FfEIREE (LAELLA) ¢ -10C~+35°C (14°F ~95°F)
o UL EAMLZ, 20°C (36°F) //MEFH 5°C (9°F) /15
R
4 ER
KB BB 6 TAR8 E ARSI R E, #miE 8545 A2 TR
2021-11-02 53




FusionServer 2488 V5 fIf % %%

BARA KA

IiH

IS

FE AR o

FHXEEE (RH, 6%
e

o TAEIREE: 8%~90%

o fHERIE (3MHUN) + 8%~85%
o TEHESE (6 MHLAND :+ 8%~80%
o (EEIESE (LAFELLN)D : 20%~75%
o KMBFEAAI: 20%/ /]

W

=198CFM

AR R

<3050m

o [ilE L ASHRAE Class Al. A2 B, W4k s it
900m, TAEMREFEAF S 300m BFIK 1°C -5,

o il E £ ASHRAE Class A3 i), gk =i BT 900m,
TAERE G T E 175m [RL 1Cit &

o il E £ ASHRAE Class A4 B, 3k i Bk 900m,
TAER TS 125m % 1°C &,

e 3050m DA AN S FRAC B M LARAE AL

JE P AR TS G

o ol = ) L e K T R

o MR 300 AV Gili 2 ANSI/ISA-71.04-2013 JE X
AR IE TS GL)

o A 200 AVH

RURLTS 3eY)

o FFE A O ARIE 1SO14664-1 Class8
o HLETCEIEM. SR, SR G LR
i8R

3 DU B U ST AL B 69 BAL 75 Je dht 4T 15

&
i3

fE TARIRE 23°CH, %18 1SO7779 (ECMAT74) il AN
1S09296 (ECMA109) &HH%, ATHEUAELIE LWA
(declared A-Weighted sound power levels) F1 A 1187 &
LpAm (declared average bystander position A-Weighted
sound pressure levels) 1T :

o NI
- LWAd: 5.1Bels
- LpAm: 38.5dBA
* BATIY:
- LWAd: 6.1Bels
- LpAm: 45.2dBA
AR
FRBITRFEAARRRE., FF A RARITIREEF HAF @
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HARA KL 6 77 im A

(MR
B F SSD AL Ak AL & (6136 NL-SAS. SAS. SATA) H1i%/RIaMkHl, TREATERET
KRG, TRIRKAMITE, TRFEABBEEZARERAKE. EHLEEAGRBEL G4
BEGEHT, RALNFHNENEZRT:
o SSD A & KA g et 1A :
o TWREHKAMHHKIE: 1244
o TURAHTAMHKI:E: 3AMA
o HUARAL & R K A H4 AT
o ARITFOERLITFOLELATELRE: 64 A

o R K GGk RARIEAL & B ARG A AL T R B R LA A R 0, BT T B A& )T B
FH# b & HZIAE

6.3 IR IS

#<6-3 YIEAL

FEHRIR AR

R~ G X 58 X5 86.1mm X 447mm X 748mm

GRS ER o HUEMZBEERWIT :
¥ /& IEC (International Electrotechnical Commission)
297 FRUER B HLAE .

- PE: 482.6mm
— : 900mm ULk
o RPN LIEE R

~ L AEIE: ERHAUEIE SRR SCRE

~ EASEPEMS FUEE T FLAREEE RN
543.5mm~848.5mm

— BERARLEIEN . FUERT S 5 FL2% B Y
A 610mm~914mm

L o .
~ 8x2.5 JSPAE AL E A KEE: 27kg
— 25x2.5 AL E e K E R . 30kg
o fALMPRIEE: Skg

AFBCE (& ErP ArMEIBCE ) MIBEMESHAF, TE4{E
SIBRR BRI

an>
[y
=
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HARA KL 7 BRI

7 REHREM

KTBRAERG S EAE R, HRARBR S

o mFiE A E Z M, THRERAELEFT, LEBTRERRKIZHEERAAN.

o A5 B XEMME D A, PR FAMB M, AEFREA, B RAKRE. T
PR B AR, AR AR — st £ ], TR R R E &, XA AR B et A & AL
;r;v‘fio

o WREPIHFL N ABKMGRET K, TEHRAMEARAEAN PiF POC AKX A
R AR M B AR B

o WREFIMMEEA —HEER, FREAENNARHZOREZK (b B LH
ERAR L 42 RAID F. 2 BEBMRAF),
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BAAEH 8 il 2
Fata 2
8 EHl{ER
8.1 %4
8.2 R {RME
8.1 &%
BA AR
LI Y (o8 &3 I VA Py ST AS e B < I 15V E N = Ml T 1 Y (e e e = S
S ESY: e so 3 RN N R N
o TR RERK “fER 7. EEL 7 M YRR HI, RVEANTE 2T ERFETAN
TRV .
o NLREEAN B A, R ARISEIRET, 1R B A AR A
R T %A E R FE I,
o UEBRTAAEREAN R (AT, HE) XA RERE R W ARTE M HBUR S BUE
BRI AT ) M B2 A% AIE T
o N AZER, EATEHEET, %R RSB T . EIXFE R,
%%E%Fﬁﬁ¥%mWW%T T4 it
ABZE
® AR e B i R DA A R IE ()N PR B SR AL N B R 5E e
o M N RE T, B RIATEE SN & 2 B E B BB, N
YT EPZOEERE, MIE f st N TR, R BT 2B R AR it
o AELEEHW RAHATERME, BIEANRTHE K& 32 3 i HL %,
o RS MR EEIAT R R AWOE K E R, B R N O
ISR, 55 A REFBIR 22 25 N B2 BT RE AR 2 1) B /.
o M\ RAIURENEIFI R TE. F IR, SLaiE. 5o FE, wEs-1
Hizm .
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HARA KL 8 Eifilf5 &

[El8-1 &R

ETCHEDES

o TEIEMRBIAART, M LPEE TORAR . (R T B R R b R ER S
R EIE 5 AR (g . TRREE), IR e e, wiE 8-2 s,

[El8-2 KFr5SFRAVIE

X

x ETCABOOZ

(S5 e o Js oty P 7 VA B 1] 8-3 BT

a. R L

b FERBN, HIABTER LR S B R4

C. Ry ELBE AT R S S AN ERNLAS (et b By i e ity 4 AL
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BARH KA 8 &S &

[£18-3 {.&FaE%ea fers

o A N\ A T HN, S RIEMEE T, RN Fxs.

o YRR BT e N BJE IR, WA mES TR B,
WA TS EN B2 AR & R .

o SEHIEN RIS AT ), B Ak s R ) A R Ak v e LU
2 RS fak .

o {ERSEHIEZ AT DA, T fE &N T,

o R N TR, WAUE T NEY, ZbpmiEl, DB .

o YRR MAAECE LIRS, AEIEARIR EADBLT O, LT IO SRR

WERE

o NTIRPIRAEMANG 4, HMAHEEMNBIELL.

o RS N BEH TR EMMRS &, SIbAEHARRS B,

o f%@ﬁ%%,&%?L%%%IW%%W%%%%?E,%E%%Nﬁ%%&
.

o IZWAAR, RIBERSIIRT, MARERER &N R (B JEsise,
KA EALE MO T, s IR E R RER, AT E.

o RN T AR, S0t RIEMIEIE T T, Dtk .

o  FAMA LA, ATRIERSSITHSEN, BIRELHE &7 %R
FIA [ PDU (Power Distribution Unit) _F.

o {ERSEAIEZ AT B LA, BN E & T

WEMTIEFM

BEAWOIE L REA 2 B i R & 4005, T s R ) 1 R AR R
BEA WO BAREARR T LR S H I

Jie FHIE R D 8 7 AT B 0T, I8 Sanid R 6 ZUAF A Fi 7 e 4638 Han [ P 1
SN BNl AN g AN I TN o e R ) E NN (R S = PUTS
T AL DA SR

WEREAH R B2, YU TR TSRS E BRI RIS e
PCle (GPU &\ SSD) <55 5 #4475 2 70 | S 245
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HARA KL 8 EHHlE R

(] %88
T EBIRS BT L B3, HEmiz SEBHARR LK.
o AT N

BARVHRZHEAEE

VN3
%é—/&ﬁfrft.i"ﬂﬁxi;é’]ﬁkﬁ'ﬁ, AL A EEREAA R, RELGIRIRA AT 8
;1‘9‘31; NN iﬁé]ﬂ-_}%”(o

R 8-1 A 2E T — e ZUnt T A N KT RV iR KE ERE, #2%.

#®/6-1 —LABALM THEAN LR A FREN R A ESHHE

HLARFR 22 (kg/lb)
CEN (European Committee for 25/55.13
Standardization)

ISO (lInternational Organization for 25/55.13
Standardization)

NIOSH (National Institute for 23/50.72
Occupational Safety and Health)

HSE (Health and Safety Executive) 25/55.13

A NI EE X R ERE R | o %: 15/33.08
S e iz: 10/22.05

RKTZENEZEL, ESN UkSHE 22ER

8.2 4R SR 1Z

KPR S REBIITEAE S, ERRBORSH

2021-11-02 60



FusionServer 2488 V5 fIf % %%

HARA KL 9 RGEH
Farad
ARG EH
A= AR T H— 10 IBMC BEEEH RS, SMESHREEEHRS. CHREMESH
M FVE AR IPMI2.0 FRYE, B & o] 58 ORE 4 I 3 & B T g
FEGHM
iIBMC % e & FE R G 1) F B
o TFREEAL. BAn. MIAIRSCAEH G I EE R
o SRR AL
*  URREREFEEFE D AUPMD
o TR EIFIMYL (SNMP)
o RREMHE BB (CIM)
e I ¥F Redfish
o HREIT Web i 5% 5 %
FENE
39-1 iIBMC EREEIRRGHNEENIE
LS TP
EHREO THREZMEEED, WESM TR RGER TTE
ATTARAEE B R G AR, R D00 R s
e |PMI
e CLI
e HTTPS
e SNMP
e Redfish
A A N PRALE T AR ThRE, RS A e AL AR A b, RS
%) FRU.
RGE SCFF BIOS POST. OS & 149 P K i s s [ 3h & A7
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HARA KL

9 RGEH

G P
RAThEE, "IRCEShEER T A8,

JA SRS E JA B £ ] i ML E

i aeiil WHRE A K SNMP Trap. SMTP. syslog IR %% £ Fif
MU e FR, RBR R 7%24 /N & ] SEIE AT .

LB KVM RO ERERE Y F B, $eft VNC IR%5, ERS
WO I TE TR IA 1 .

A IR PO AR SER A AR5 % BB S . USB Key. ST JE B4
NIEFERR GG a8 AR 2%, TR ERAE R e 225 E A%
JE . ERUGIKE K FE 8MBIs.

FF web HIH S SCRERTAAL B B ST, AT DLa e e B 1 ST e R
TR 58 % B A AT 5%

W BN 3738 iR WIEHMEIIER, BTHR—0 R4 A

J5 T PRI R 5 e A Toms Bk RN B G B A P IR, b 5 I 3RS AR A5 o

-1 PR -FIIRE T o, PAACEE N #EIhRE

DNS/LDAP SCRRSE B H AR SS, KOR TR AR 25 25 B £ X 25 A1
MBS,

A AR & METIEIT B e 4 i, AT AN 818 S 3

B TP HRER SR, FER— SN S EH %

SRR RE LR L DR BT AR E RN S B, SRR AR
BhEE R KIZE %

IPv6 XHFIPVe ThiE, RIS IPV6 I,

NC-SI I fig 7 FF NC-SI (Network Controller Sideband Interface) I

Be, BhigiE LS D95 ] iIBMC &4,
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HARA KL A %

A e
Al FmFEI=S

SN (Serial Number) Bl 55515, A FhaER b, & n] DAME—iR 50 i 55 28 1) = 457 H
He, WEpiEE— DA SCRN & B K.

SN:RAPOOOOXXXIXFF3]001263) [Y] [XOXXXXXXXX]

o o6 0 6 o0 o

EA-1 SN 4451

FRA-1 SN #4535t RA

F=s W BH

1 FilSgms (2460 , BEERN “217 .

2 YrkbRiRIS (8 A1) , BN T4wi.

3 AR (2 65 , EHEAIT A “XF” , ANy HAh
18 .

4 FEAR 25D .

o 1 NIRINEN:
- 1~9: /R 2001 4FE~2009 4F
- A~H: #I5 2010 H£~2017 &
- J~N: FIr 2018 H£~2022 4
~ P~Y: Fix 2023 4£~2032 4F
AR
B35 (2010 5l E) A 2612 K EFFHET, TFFEIl. 0. 25
FFL 0. 285 FHAMRFE, AAXRYy, R=EAFHER, MESFW
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BARAKD A [t
F= 1 BH
A3t E T —IAE 54
o 2 AR A
- 1~9: ¥ x1H~9H
- A~C: £/ 10 H~12 H
5 wAKS (640
6 HARENME (L AD) , “Y” FRiR MR T .
7 BRGNS, BRSSP AL R
A2 TIERE &R E
FTA-2 TIEREHAZIRE]
& ke lERE | &elERE | &al{ERE | &SI1ERE
30°C (86° 35°C (95° 40°C (104° 45°C (113°
F) F) F) F)
8x2.5 Ji~} o LHFFTAC | o SCERATARL | o SCREE o SCRREE
SAS/SATA 7 ® B 165W 4b 3 140W b3
il E w w
e Slotl & e Slotl1 &
Sloté A3 Sloté 3¢
Bt E Fic &
NVMe SSD NVMe SSD
+* +*
o ANFFHLE | AXFFME
GPU & GPU F
24x2.5 JisTHE | o SCFFFTARC | e A o CHFEE o NI
F i B = P4/T4 GPU 140W AbEE
(16XSAS/SAT +* e
A+8xNVMe) e Slotl &
Sloté A3
R &
NVMe SSD
£
o A FFRLE
GPU &
25x2.5 Fi~} o LHFTHAI | AHr o CHFEE o NI
SAS/SATA fii B P4/T4 GPU 165W #bFH
M E + Eh
e Slotl &
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BARAKD A [t
& e lEEE | ZalEERE | &al{EEE | &51{ERE
30°C (86° 35°C (95° 40°C (104° 45°C (113°
F) F) F) F)
Slot6 437
Frlic &
NVMe SSD
+
o A FFRLE
GPU &
(MERTY::

R R A, XA RS TAER A A EF TR EMAE LT 5C.

A3 RAS %t

45 %8 X Fr £ Fh RAS (Reliability, Availability, and Serviceability ) #1383 Fd Bix Lt
Rk, RS #8 T DASE (o my  mT Stk W R AT AT IR S5 1

RAS ¥ BL B 7%, VE4I{E BiEZ 0 (FusionServer fIR%5%% Purley “F-4 BIOS £

2%,

FTA-3 ZFEHI RAS Fi%

BB | FFERIR iER
CPU CMCI (Corrected Machine | AJ 24 1E 855 fid & ft o 7
Check Interrupt)
WA Failed DIMM Isolation AR R N AE, 8 T Y A AT

%% 2 R B 48

Memory Thermal Throttling

FEBXT A AFREEEAT IR, B IEAAE

Rank Sparing

i FHER 2 A A7 Rank ety , 8 e RGE A
NI B AN AT 2 IE AR R 1T 5 S0 R G

N=ER
i

Memory Address Parity
Protection

A P3 A7 i 2 A AL B R o

Memory Demand and Patrol
Scrubbing

WAF ISR T RE, FER BT IE A RIS
A, AR IR R RBURA T IR

o

Memory Mirroring

I AR T AN 2R Gt B e K AT 52
.

SDDC (Single Device Data

SCIL BN 2 AR AN BERE D, TS
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FAR A KA A s
RIRBIR | FFMHERR )
Correction) AT EEME .
Device Tagging AL N AF I AT IR B, S AT
n .
Data Scrambling AR AT, PR R R A
R, AJRETF AT EE DA AT 1 DL &
HEAE R B
PCle PCle Advanced Error Z—M PCle & 4% FRMLEI, wIRTH
Reporting AR 55 2% 1 AT AR 45 1
UPI Intel UPI Link Level Retry P A RS, $EE UPI BRI
nJEENE,
Intel UPI Protocol Protection | & UPI #3203t CRC B d, Him
via CRC KRG FEE .
System Core Disable For FRB (Fault | BIOS ja zhid 2 fh ik ) CPU core it

Resilient Boot)

ATREES, S ARG TSR AT AT A

Corrupt Data Containment
Mode

AR R AR, R SR A AT i R
TER BRI R, PARRMBIE X 4172
1T RIRE T IE B, 3R RS

FEE.

Socket disable for FRB
(Fault Resilient Boot)

BIOS & 2l #2 Hh 6 i Y Socket #E4T B
=, REARG R

Architected Error Records

it eMCA 254551k, B BIOS W dEmE 4
A DL IR R, f%HE UEFI M
Tk e K Rk, i ACPI ) APEI
FECE A OS, AL BITELH ) Al T,
PR ARG AT .

Error Injection Support

WEEN, FHT5 5 RAS Rk 58 E

MCA (Machine Check
Architecture)

e — M A IEES R IR E D RE
FIRTE ARG AT I

eMCA (Enhanced Machine
Check Architecture) :Gen2

BE5EIK MCA,  RIERTE R GE AT L

OOB access to MCA registers

HWihh 2 g nl @ PECI 5] MCA 217
&, UARF KRB EIRE, TR
RGN AE, 8T )5 8L ) 5 b
SENL, HEE RG] RS

BIOS Abstraction Layer for
Error Handling

BIOS XJHRIG ALY, FRIGH RIS B4%
MRS Al OS, $RTMAGERT AT AR 551k

BIOS-based PFA (Predictive

i 0S =5, BIOS 1R LN F74S i3 5
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HARA KL A %

RIRBFR | FFERR A

Failure Analysis) JCfE R, 0 OS HHTHNAMIRES. T,
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