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Hardware Specifications

Warning

* QNAP HI%OH SIERIOf 2RO A= B2, /A B4 L= WHS ?I0H MIZS QNAP £=
QNAP-QIZ MH|A HIE{of| Hretstd A, Xt EEi= S{7HREX| 942 MI3A7L RISS $2] £
FA 2ot A Eots 3 B50| FRStELCh

* QNAPE SQUE[X| @42 JHZELL X | = K| b= 2|2 0fZ2|#H| 0| EX|= QIS &40[Lt H0[H
£ A0f o MAX[X| 5Lt

. XEAISE LISS QNAP B Of S A ESHIAIR.

Mg S 20| HAE £ UASLICH | A AFE2 https://www.qnap.comOi|A] ol 4

F2P/N c2jo|H H|0] =2 e 33 FA|
TS-432PXU-2G 4 2GB chd
TS-432PXU-RP-2G 5
TS-832PXU-4G 8 4GB chd
TS-832PXU-RP-4G 5
TS-1232PXU-4G 12 4GB chd
TS-1232PXU-RP-4G ==

HMEHMR 6
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TS-432PXU
TS-432PXU-RP

TS-832PXU
TS-832PXU-RP

TS-1232PXU
TS-1232PXU-RP

Annapurna Labs AL324
4-core 1.7 GHz
ARM 64H|E

Supported

2GBRAM: 1x2GB
UDIMM DDR4

4 GB RAM: 1 x 4 GB UDIMM DDR4

1 x Long-DIMM DDR4

« AAE 85 Sl otHY S [XISHEHE QNAP HZ22| RS0 AFZSHY A2, SHLt
ol &e| 22| SRO0| A= NAS X0l = SUTH AL QNAP 2ES A8 0t
A2,

Al
=]

e

AESHH d50| Mote| AL, 2RIt AMSHALE, 2F

1

« XEEX = 2E
M| 7F Al ZFE| K]

mjo mio

16 GB RAM: 1 x 16 GB

4 x 3.5-inch SATA 6 Gbps 8 x 3.5-inch SATA 6 Gbps 12 x 3.5-inch SATA 6 Gbps

E2}0| £ H|0]= SATA 3 Gbps =20|22| 0|7 M1t S SHEIL|C,

3.5Q1X| H|O]:
+ 3.5QIX| SATA SIE C|A 3 E2fo|E
+ 2.5Q1X| SATASIE C|A3 E2t0|E

« 2.5Q1X| SATA £2|E AH|0|E EZO|E

Supported

HMEM 7
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LAN

TS-432PXU
TS-432PXU-RP

Supported

2 x 10 GbE SFP+

2 x 2.5 GbE R}45

Important

TS-832PXU
TS-832PXU-RP

TS-x32PXU User Guide

TS-1232PXU
TS-1232PXU-RP

Avoid connecting these ports to Power Sourcing Equipment or a Power over
Ethernet (PoE) port as it may cause damage to the surge protection feature.

Yes (2.5 GbE RJ45)

EI/OZE S SE S8

PCle &&

USB EE

QIE{H[O] A

HE

1 x PCle 2.0 x2

PCle bandwidth limitations may restrict the performance of add-on cards.

4 x USB 3.2 Gen 1 Type-A

1U #OIRE

44 x 439 x 499 mm
(1.73x17.28 x 19.64 in)

» TS-432PXU: 6.53 kg
(14.39 Ibs)

» TS-432PXU-RP: 8.12
kg (17.90 Ibs)

2U HOIRE

89 x482 x 534 mm
(3.50 x 18.97 x 21.02 in)

» TS-832PXU: 9.45 kg
(20.83 Ibs)

» TS-832PXU-RP: 10.94
kg (24.11 Ibs)

+ TS-1232PXU: 9.85 kg
(21.71 Ibs)

» TS-1232PXU-RP: 11.34
kg (25.00 Ibs)

HME 7 8
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TS-432PXU
TS-432PXU-RP

TS-432PXU: 250W,
100-240V AC, 50/60
Hz

TS-432PXU-RP: 2 x
250W, 100-240V AC,
50/60 Hz

CR2032 lithium battery (3V)

*+ TS-432PXU: 38 db(A)

+ TS-432PXU-RP: 39

db(A)

System: 2 x 40 mm, 12V
DC fan

0°C~40°C(32°F~ 104°F)

=n

00

5T 2&:27°C(80.6°F)

Z MO &S5 5% ~ 95%

TS-832PXU
TS-832PXU-RP

TS-832PXU: 250W,
100-240V AC, 50/60
Hz

TS-832PXU-RP: 2 x
250W, 100-240V AC,
50/60 Hz

TS-832PXU: 24.9
db(A)

TS-832PXU-RP: 30.6
dB(A)

System: 2 x 70 mm, 12V DC fan

TS-x32PXU User Guide

TS-1232PXU
TS-1232PXU-RP

+ TS-1232PXU: 250W,
100-240V AC, 50/60Hz

+ TS-1232PXU-RP: 2 x
250W, 100-240V AC,
50/60 Hz

32.2 db(A)

St ot Eeto|E B 2y FIE S22 EH https://www.qnap.com/compatibility 2

Package Contents

TS-x32PXU

A

—

[0

3c

o[Hl #[o|=2

o

+ TS-432PXU, TS-832PXU,TS-1232PXU: 1

1>
0

+ TS-432PXU-RP, TS-832PXU-RP,TS-1232PXU-RP: 2

1 x 1GbE (Cat5e)

Mz 712 9
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A
T%t
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3.5Q1X| E2I0|E & LAt * TS-432PXU, TS-432PXU-RP: 16
* TS-832PXU, TS-832PXU-RP; 32

+ TS-1232PXU,TS-1232PXU-RP: 48

2.5Q1X| E2{O|E & LA + TS-432PXU, TS-432PXU-RP: 12
+ TS-832PXU, TS-832PXU-RP: 24

+ TS-1232PXU,TS-1232PXU-RP: 36

Handle kit TS-432PXU, TS-432PXU-RP
« 2x handles

+ 2xangle brackets

* 8 Xscrews

= x| 710] =(QIG) 1

7494

Front Panel

o || oA
o e
a

TS-432PXU, TS-432PXU-RP

e SRR

re
fok

1 E20|E 1 LED 5 AEf LED

0x
B>
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2 EZ2}0|E 2 LED

3 Drive 3 LED

4 Drive 4 LED

rE
fok

o))

~

LAN LED

ot
>

FX| LED

X
(=]

0

ra
rie
£
rim

TS-832PXU, TS-832PXU-RP, TS-1232PXU, TS-1232PXU-RP

HT 18 2L
1 HMAHE
2 AMER LED
3 LAN LED

H

4

Shxb &HX| LED

Drive LED
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Rear Panel

HT
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TS-432PXU

2492

10 Gigabit Ethernet link LED
107|7HH| E O]l & LED

2.5 Gigabit Ethernet link LED
2.57|7HH| E 0| Yl X E(RJ45)

2.57|7H|E 0|4l Xt= |ED

= FH 2L

6 PCle 2@ T2 HH

7 Power supply unit

8 USB 3.2 Gen 1 Type-AZE

9 107|7H|E o|H{ull T E(SFP+)
10 XJ|3HE

HE e 12
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air

TS-432PXU-RP

= FH L

—_

10 Gigabit Ethernet link LED
107|7HH|E O|HYl &= LED
2.5 Gigabit Ethernet link LED
2.57|7HH|E 0|l ZE(R]J45)
2.57|7HH|E O|E{Hl &t LED

PCle 2@ T2 HH

rE
fok

10

11

[l
o
Ok
il
)al
>t

r
ro
OH
il
0z

x| 2
USB 3.2 Gen 1 Type-A X E
107|7H| E o|{ull T E(SFP+)

£7|3} HE

HEHa 13
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TS-832PXU, TS-1232PXU
Hs T4 84 HS T4 84
1 10 Gigabit Ethernet link LED 6 PCle 2@ T2 L HH
2 107|7HH| E o4l &t LED 7 M Z2 &A1
3 2.5 Gigabit Ethernet link LED 8 USB 3.2 Gen 1 Type-AZE
4 2.57|7HH| E O|C{4ll L E(RJ45) 9 107|7HH| E o4l ZXE(SFP+)
5 2.57|7HH|E O|CYl 2tF LED 10 ZJ|etHE

TS-832PXU-RP, TS-1232PXU-RP

HE e 14
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7424
2.5 Gigabit Ethernet link LED
2.57|7IH| E o|{4ll I E(RJ45)
2.57|7HH|E O|E{Hl &t LED
PCle 22 T2 T FH

X

—

o
Ok

= X1

System Board

rE
fot

1

rE
fok
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2492

S|

—

rie
Ok

= &% 2
USB 3.2 Gen 1 Type-AELE
107|7H| E 0|4l E(SFP+)

XISt HE

”:!& T i

H |

i (]

= |

d

I

—|i —

e S

L =< | |

: — g
(1

49

B>

PCle 2 1 (PCle 2.0 x2)

rE
fot

2

2492

Memory slot 1 (Channel A, DIMM 1)

HEZEHa 15
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Drive Numbering

TS-432PXU, TS-432PXU-RP

TS-832PXU, TS-832PXU-RP

HZE7H2 16



TS-1232PXU, TS-1232PXU-RP

X a4

0E

g
oy

=]
FH7|

- —

N wo ot

=

s
Al2:0°C ~40°C(32°F ~ 104°F)
HISZA M &£=: 5% ~ 95%
&7 25:27°C(80.6°F)
TIAZM, oY 3 SH SR L EEX| s WHstn, ME|7els BH

AEE|X| EEO[H
Note
2t Itst EBto|E B 528 IS H https://www.qnap.com/

compatibility2 0| S5t Al 2.

TECEETNE

Phillips #1 EE= #2 A3 2 Eato|H

« | W HE e

=27 =
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Setting Up the NAS

Important
NASS MHot7| & = NAS 74 248 MX|ot7| Mol LE ot QAT HEE Fo|2iH oy
A2,

1. 872 £=st= 2N NAS K|S s XL Ct,
For details, see AX| 271.

2. E20|EHE AX|gLCt
For details, see the following topics:
« 3.521X] Egjjolof| 3.52IX| 5t= E2t0o|E HX|

« 3.5Q1X| Egjjo|of| 2.521X| 5t= E2t0|E 8l £2|E AH|0|E E2l0|E MX|

For a list of compatible drives and expansion cards, go to https://www.qnap.com/en/
compatibility/.

3. Connect the NAS to the network.

4. M= A}3t: Replace memory modules.
For details, see the following topics:

+ Replacing Memory Modules on the TS-432PXU and TS-432PXU-RP

* Replacing the Memory Module on the TS-832PXU, TS-832PXU-RP, TS-1232PXU, and
TS-1232PXU-RP

5. MEH AtE: Install expansion cards.
For details, see the following topics:

+ Installing Expansion Cards on the TS-432PXU or the TS-432PXU-RP

+ Installing Expansion Cards on the TS-832PXU, TS-832PXU-RP, TS-1232PXU, or the
TS-1232PXU-RP

6. MEH AtEh: Connect the expansion units.
For details, see the following topics:

+ Connecting USB Expansion Units

+ SATAJBOD % &X| &
7. Y = EE MY Ao|ES HEHLICH
8. NASE ZLILCt.

9. Install QTS.
For details, see QTS Installation.

HE e 18
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O] &2 EF st=9llof 3 HAO &K 8 74 T E FMS L.

)I.ﬂ

o
_IE
rIO
In
']
=l
I
=2
H
il
I-D

=1 = 7tE dx[of et = E MSELICh

CZlo|2 EX]|

TS-x32PXUE 3.521%| St= E210| 2, 2.5Q1%] 5t= E2t0|E 3 2.5Q1K| £2|= AH|0|E =210| 22 2L
Ct.

3.5Q1X| Egj|0]0]| 3.5Q1X| 5}= E2fo|H MX]|

Warning
+ E20|EE MX|stH E2to|=20)| = ZE H0|E 7H AR ELIC.
« HX7|E YF(ESD) BAE E0HA 18249 £42 SRISHIAL.

.

M EY|0|= 0|F: 0| Sst= T S0 EZRE &1t CHE LA £E20] FX| &8 St A2,

.

0|55t= CIE 4 84: 0|S3H= CHE 714 249 &1 CHE AN £20] BX| 94| SHYAIL.

1. NASE SLCt.
2. £2to|2 E2f|0|E MIAYLICH

a. B0 £T0|E HIZZ 2= Fof FZLICt.

X8 g 19
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b. E2[0|Z TOF SAH 7HHLICE.

3. E2{0/0] =2to[=2 & EXIZLCt

a. E2t0|E HiEHo| = 71O E&i|o] HiEe| H| HH X =& E210|E S E2i|0]of| HiX|RfLICt,

b. =2{0[2E Ezf|o|of Y = AEF LIAIE BARILILY,

4. o]0l E&i|0| = BHXIZfLICE.

a. H|o[ol| E2[0| S & etLIC.
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5. NASE ZLICL

3.521%| E&j|o]o]| 2.521%| 3}= E2}o|H gl &2|= AH|0|E E&lo|H
A

Warning
+ E20|EE MX[sH E2to|=20j| = Z& H0|E 7H AR ELICt.
« HX7|H SH(ESD) BAE EoHA 18249 £42 SRISHIAL.

NN

M EY|0|= 0|F: 0| Sst= T S2|0|EZREH &1t CHE LA £E20] FX| 8| St AI2.

O

0|S35h=CHE 7+ R4: 0|S3t= CHE 718 249 21t CHE AKX 2=0] FX| 8

of
>
=
to

1. NASE &L|C}L.
2. E2to|2 Eg||0|E H|AEtL|C.

a. Eg0] £T0|S HIZZ 2= Ffof FZALICt.
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b. E2[0|Z TOF SAH 7HHLICE.

3. E2{0/0] =2to[=2 & EXIZLCt

a. E2t0|E HiEHo| = 71O E&i|o] HiEe| H| HH X =& E210|E S E2i|0]of| HiX|RfLICt,

4. o]0l E&i|0| = BHXIZfLICE.

a. H|o[ol| E2[0| S & etLIC.
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5. NASE ZLICL

Replacing Memory Modules

Replacing Memory Modules on the TS-432PXU and TS-432PXU-
RP

| I

ot 4 QUEE QNAP 02| BETH AFZSHYAIR. BQIE 2|42 22E QNAP

Warning

« XHHO| A= AT LS HAIE S&slioF ZLICE X|AE E401K] 22 F
Aol 0| == ASFLICE

« HZI|E SH(ESD) BAE E4oiM 7249 £43 LR SHAL.

. A\

W E0|= 0| F: 0|S3t= T

i S20|=E2RE &1 LHE M| £20] FX| g8 SHYAL.
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4. 7|0|& HHE HMAHeLICH
a. Remove the screws.

b. ZXoM HHE S0 SEILIC.

5. 7|1& 2= HMAHZLICE

Warning
2ATS| hd LHRX| 42 E=3 H7{ote 1 ofH RE OIHE =0 248 & + ASLICL
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HEAl2.

{0
Rrr
KO

Ut

k

}.

6. M2

FLICh

I.

oK

R0 = SER XIS

<

FEAI2.

10
ol
<1

I.

ol

<
ol

)

28 =3 FHAL.

o
2 XN

1Y SEO| Z=S MAt2[of 20| DFAZE K| 2=

d.

7. A 0|A HHE FARL|CE

fLiCt.

HH X e

=
=

X[oil 744

PN
(=]

b. Attach the screws connecting the case cover to the chassis.
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9. TX|Q| MAUS ALICY.

10. XM 2ZES 1At

rr
g

x| golstL|C},

a. QTsofl #2|xt=2 2a2%tL|Ct.
b. HMO{E > AJAE > A|AEN A}l > SFEQ0] MEZ 0| SThLCH,

c. MM H=2] ZtS =AARfLICH

Replacing the Memory Module on the TS-832PXU, TS-832PXU-
RP, TS-1232PXU, and TS-1232PXU-RP

=]
NECTREEE

= =
o o =
22 BES P 4

—

FAE = A=E QNAP H 22| ZETH ALZSIY AR, SQUE 2|42 =2 HE QNAP
o)

Warning

xF2{0] i ARITHCHS EAIE 2 8efof
N R

of
I
C
_|T|_
Ral
=
i
M4
>
ely
Ral
*10

Q'_I-
oX

« HXI|E SH(ESD) BAE EoiM 72249 243 LXSHAIL.

. A\

™ SY|0|E 0| F: 0| Sdt= T S2|0| =2 R &1t CHE M| BE20| ZX| &7 St A2

. ;

0| SsH=CHE 14 R4: 0|Ssh= CHE 74 24291 &1t CHE MK 220| X 947 shHAI2.

4. #|O|A FHE HMAHZLICE

a. LHAHE SLct
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c. X0 FHH

ML

2ES

Alofl 20 2=S HUHHAL.

Warning
Q%

Motz 6tH ZE 0t OIHEE0 248 & 4 ASLICL

ojn

2 2=

ok
LS

| BFA LI X|

N
S

SLICh

F

K1

b. 2E° EMEE

6. M 252

Lict.

K
oK

I.

a. R0 A= SERA =XE
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HeAl=2.

=X

1 2EO0| Z=2 MAI2|0]| 2tT5| DHAIZ i7tX| =

b

d.

ﬂ___ "

g 9

/

of

gfLICt.

7. AO|A HHE BE

Lict.

B x|

=
=

X[oil {4

Xt
S

a.
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2 YLk

ol
oH

i

3

b. 7{H

c. LIAHE =Lt

O o

)| D)

ﬂ_})ggﬁ_)}?ﬂ

O & @

a0 we A0

10. ZX|0fA &2

L|Ct.

t

joll
ol
M

a. QTSof| 22|tz 2

Lict.

I.

.
o
=

HMEZ 0|

st=gof

B ofef >
Ict.

A

b. FIO{Th> AJ AR > Al

gL

c. MM o= s =
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Installing Expansion Cards on the TS-432PXU or the TS-432PXU-

RP

Warning
« X1Z0| QL AlRtEt Tt B S 23WsHof BILICH XA E431K| 28 FQ A2st Hafo|Lt
Aol 0|E &= ASLIC
« HX7|E YF(ESD) BAE E4oHA 18249 £42 SRISHIAL.

W 2 0|= 0] F: 0|St=

I

—

SHO|=EZRE & CHE MA| £=20] FX| 47| SHAIL.

0| Sot= CIE 1M f4: 0| SsH= CHE 74 249 21t CHE AN 2E20| X oA sHMAL.

1. QNAP ZEAO|EO|M F{5t2| RHO| X|{5t= =& 7hEet Halj2l S SIst A2,
a. www.gnap.com/compatibility2 0| S&HL|Ct
b. NASZ ZM3S S=2/¢etL|C}.
c. AH83h= NASS| H|0] 7o EF RHHS X|HSfL|C
d. HF0M 78 @4 = EX| RS MEigLIC
e. Z20|M EX 1M QA = AKX DU F&LICH
f. MEH AREh XbMISt HEE HefH oie M2 O] 28 S=IRLICE
2. BXE BLICh
3. 2HEOM MY AEE 22l
4. 2= AHO|21} R 2& FHK|Q HES EalHLCH
5. #H|O|A HHE HMAELICE

a. Remove the screws.
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b. ZXoM HHE S0 SEILIC

6. Remove the PCle bracket.

a. Remove the screws that secure the bracket to the chassis.

b. Remove the bracket from the chassis.
7. PCle {HE WM& LICE.

a. 2220 HHE HESI= LIAIE ®MARLIC

x4 74 3N



TS-x32PXU User Guide

9. Insert the PCle bracket.

a. Insert the PCle connector on the bracket into the PCle slot on the system board.

X9 7Y 32



b. Attach the screws that secure the bracket to the chassis.

10. #|o|A HHE FAfelL|Ct
a. IX|of| HHE B KIZL|CE

b. Attach the screws connecting the top cover to the chassis.

1. 2E 0|21 o5 BAHFX|S ALY,
12. ZMEN Mg AES HZBSH|C,

13. X[ MHS HUCL

TS-x32PXU User Guide
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Installing Expansion Cards on the TS-832PXU, TS-832PXU-RP,
TS-1232PXU, or the TS-1232PXU-RP

Warning
2 CHAIE ol oF BiLICE XIAE E40HX] R 2 d2fet faolut

+ F20| Rl AFRIHCES B
U

a
MO O|E = UAS

C

—_

« HA|E SH(ESD) BAE E4oiM 72429 £43 LRSHHAL.

.

W 2Y0|= 0| F: 0|Sot= ™ SO0 E2HE &1t CHE MA| RE0| ZX| 24| StYA2.

.

0|SsH=CHE 1Y 24: 0|S3h= CHE 74 @491 &1t CHE MK £20| FX| 94| shAI2.

1. QNAP ZEALO|EO|M Bt RHO| X|{5t= =& 7tEet Halj2l S SIsti AL,
a. www.gnap.com/compatibility2 0| S&L|Ct.
b. NASE HAMS 2={FLICh
c. AF23t= NASS| H|o| 7ot EF B-ES X - eLCt

d. HFoM g Q2 E

,,
rr
okl
>t
30

o
mjo

>

:I'Ié
ot
T
n

e. SE0M EF 74 @4 £= X ZES FELICL
f. AE Aleh XtMet YEE 2T oY |2 oto| 22 S=2IELC.
.

3. 2UEM MR FES a2l

2. X

M

i

gL

4. ZE 0|21t F BA YX|o| AZE S 22|FLICH
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5. 0| A FHHE MAHELICE

a. Loosen the screws.

00|

(inininininieininienn
[000.0.0.0.0.0.0.0.01

b. AHHE 7= BLIC,

c. XM HHE S0 SELICE

6. PCle 7{HHE H|HELILCE,

a. 2220 HHE HESI= LIAIE ®MARLIC
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Of L |Ct.

all

oM FHHE

UK
<

b.

LS

F

3]
i

a. 7tEQ9| 2|
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8. 7|0|& HHE FAelL|CE

a. IX|of| HHE B KIZfL|CE
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[WIA[SIR[SIR[SINI8]]
UUUL,UL..JU.Jlél

[alaTelalnlale el nralelele]
(W Tw e W a N w ]

9. DE o]t F B HK|E HZTLICE,
10. ZME0| M I=EE AASLICL

1. IR|e| M2 Lot

Hot-Swapping Redundant Power Supply Units

Warning

. Y 9,

=
N

NASE= StLt o &tel e S8 FRA(PSU) ZEE 7HE = AFLICH A2t 4o E LRG| 214,
MA” FE 248 X = BASH| Mo M2 MH|A 7|SA7F 25 PSU ZEQ| HES

St lSHOF LI Ct.

1. Power off the NAS

2. WHEIHE Y S5 FAI(PSU)et 2UENM Ml FES Fa[SLCt

X8 7 38



TS-x32PXU User Guide

of gZLct.

(-
e,

62

gLt

ol
<1

3

4. M PSUE

6. Power on the device.

gLt

X0
oill
i

To
KO

]

A

=

I.

7. PSU

L|Ct.

F

joll
ol
r

a. QTSOf #2[Xt2 2

L{Ct.

I.

-
o
=

b. HMojm > A|AR > SIES0] > 2o 2 0|F
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Installing Expansion Units

The TS-x32PXU supports SATA JBOD expansion units and USB expansion units. For details, see the
table below.

AEE|X| 2 H4F2 QNAP £= 32 2|2 RE g = ASLICE

=1
XiMist LH S E2{H https://shop.qnap.com/(2)E 0| St A2,

o2t 7tse 2 X =20 ME Jhsot 2| & E HK|9| £5 2™ http://www.qnap.com/go/
compatibility-expansion@ £ 0| S3tA Al 2.

shx &K 2 Description Lot 245E
I%I
TL-D400S * SATA 6 Gbps (SFF-8088) 2IE{H|0| « 17l x SFF-8088 H4IE{ #|0|2
A AE
« QXP-400eS-A1164 SAE HA O{THE
+ SATA/HDD/SSD X| &
TL-D800S * SATA 6 Gbps (SFF-8088) 2/E{H|0| « 270 x SFF-8088 74| #|0| &
A AE
+ QXP-800eS-A1164 SAE HA O{THE]
+ SATA/HDD/SSD X| &
TL-D1600S « Uses a SFF-8088 to SFF-8644 « 47l x SFF-8088 ~ SFF-8644 7{4!E{ #|0|2
interface
« QXP-1600eS SAE HA O{EHE]
+ SATA/HDD/SSD X| &
TL-R400S * SATA 6 Gbps (SFF-8088) 2/E{H|0| « 17 x SFF-8088 7 <lE{ #|0| &
A AE
* QXP-400eS-A1164 SAE HA O{RHE
+ SATA/HDD/SSD X| &
* RAIL-B0O2
TL-R1200S- « Uses a SFF-8088 to SFF-8644 « 37l x SFF-8088 ~ SFF-8644 7{4!E{ #|0|2
RP interface L
« QXP-1600eS SAE HA O{EHE]
+ SATA/HDD/SSD X| &
 RAIL-B02
TR-002 * USB 3.2 Gen 2 Type-C 2IE{H|0] USB 3.2 Gen 2 Type-A ~ Type-C #[0| &
A MNE
« SATA E2to|E X[
TR-004 * USB 3.2 Gen 1 Type-C 2IE{H|0] USB 3.2 Gen 2 Type-A ~ Type-C #[0|&

A AR

. SATA C2j0|E X|2

ERETER

40
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shx zHK| 2 Description LQotREE
I%I
TR-004U + USB 3.2 Gen 1 Type-C QIE{H|0] + USB 3.2 Gen 1 Type-A ~ Type-C #[0|=
A AE
+ RAIL-B02

« SATA EZ2t0|E X| &

TL-D800C + USB 3.2 Gen 2 Type-C QIE{H|0| + USB 3.2 Gen 2 Type-A ~ Type-C #|0| &
A AR
+ Optional: QNAP QXP-10G2U3A USB 3.2
« SATA E2}o|E X[ Gen 2 PCle card
TL-R1200C- + USB 3.2 Gen 2 Type-C QIE{H|O] + USB 3.2 Gen 2 Type-A ~ Type-C #|0|2
RP A AR
* RAIL-B02

+ SATA E2I0|E X| ¥ .
*+ Optional: QNAP QXP-10G2U3A USB 3.2

Gen 2 PCle card

SATA JBOD =hz ZHX| HZ

TS-x32PXUZS SATA JBOD &t ZX|of| HZSt2{™ NASO| S AE HA O{HHE{7F AX|=|0f Q0{0F EHL|C},

rulru

L3t E4Z0] chst Xk LHE2 Installing Expansion Units2(8) & =oAL,
1. NASE HLIC},
2. PCle &R0 ZAE HA O{HE S HX|LICE

Note

SATAJBOD QIZEXNE SAE XX|of| HZSHY| 2/sHA= QNAP QXP SAE HA O{E 7t Hed
LIC}, EFAF SAE HA O{RHE{= QNAP JBOD Q122X 9 S#HE|X| et&LICE

XtAMlet LfE2 Installing Expansion Units2(E) & X5HYA|2.
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3. C}2 EZEXIS AFBSI0] &3 XIS NASO| HZBILICE

Note
0|22 TL-R400S2t TS-432PXU Zte| HZ 2 HO{FL|LC}.

Note

0|42 TL-1200S2t TS-1232PXU-RP Zte| HAS HO{FLILCt

4. SATA)BOD & TX|o| M3 = ALIC
5. NASE ALICY,
6. NASO|M =tz XIS A MSH=X] =HelgfL|ct.

a. QTsofl 22Xtz 2a28tL|C}.
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b. HIQ! M5 > AER|X] 5 AR > MAHOZ O|SHLICY,

¢ B BAIS0| S0 YK Holghic

Connecting USB Expansion Units

To connect the TS-x32PXU to USB expansion units, USB Type-A to USB Type-C cables are required.

For required accessories details, see Installing Expansion Units.
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1. NASO| 2t& FX|E HZGLICH

USB 7|0/ 22 NASS| USB 3.2 Gen 2 Type-A ZEO| HZBtLICE,

Note

To expand USB 3.2 Gen 2 Type-A port capacity, install a QNAP QXP-10G2U3A PCle card
on the expansion unit.

For details about expansion units expansion card compatibility, see Installing
Expansion Units.

il

\f =)

Note
This image shows the connection between the TL-R1200C-RP and the TS-432PXU.

Note

This image shows the connection between the TL-R1200C-RP and the TS-1232PXU-RP.
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3. NASOIA &

L|Ct.

ol
ol
1

a. QTSo| 2|Xt=2 2

b. Q! My > AE2|X] 3 AL >THL > AJA- O O[SEL|CY.

o] x|

3

Kl
4

ol

i
0

Note

= XY gX|sljof LT

TS-432PXU%t TS-432PXU-RPL| £%f0|

S Lt

_i

&

1. NAS

gLt

.

RN

Rt W PN

X[gh| o,

Note
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4. MA|Q| giCHZof & iy 2F0|S EX|gfLICh

5. NASE ZL|C
Rail Kits

Note

« 2 == NASO| ZEE|0f UX| oo =2 He = 71lsljof oiL|Ct XA LHE2 3¢l 242
Ol A E2l5t7HLt http://shop.qnap.com2 2 0| S5t0] 2HQIstA|

< Y = X FHEE Y =7 IiF|X[of ZehE AX| i MOM ZAHE £ ASLICE

24 ZEEE=EYL =T

+ TS-432PXU RAIL-B02
+ TS-432PXU-RP

+ TS-832PXU

+ TS-832PXU-RP

+ TS-1232PXU

+ TS-1232PXU-RP
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QTS Installation

Eog 2%

Qﬁnder NAS7} LANO|| AZE[0 ALH CHZE & & ASLICE
Pro AX| rola

(2 * Qfinder ProZ AFE3di A NAS 91X E &elgfL|Ct.
—_o

« AOIE &X] 710|E OFHAS| 2= BHAE el C

EL g NASIt QIE{ U0l HZEE|0] ALH LIS S & 4= ASFLICH
A xl

=

« NASOIA QR ZEE AZHBILICE
« 2ERLE J|E XHELICL
« myQNAPcloud AHoi| 23QIgtL|Ct.

* myQNAPcloud LinkE At&3l A NASOH| & Z
M AgtLCE

oz o

« AOLE @X| 7t0|E OPHALS] 2 E THAIE 2t = BlLICt,

Qfinder ProE AI2510{ QTS AX|

Warning
QTSS &X|5HH

1. NASE AL|C}

2. NASE 22 G HESZo HERLICE

3. Z2 LANO|| HZ= AEEO|A Qfinder ProE AL |CL,
Note

Qfinder Pro Ct2 2

© AR 7hS S AN TS 2olstE{H AR 22IBtLIC
OFHALZE ALE Zhseh 2|4 TS L2 2 =3 TS,
e 2 OfEAL ADLE EX] 7I0|EE XS 2 EAIFL|CE

S

6. AOIE MX| 710| = A|Z}
NAS O|E 3! 22|X} 2t i ot

C2t0| 20 = 2E HIO|E| 7t AtRIE LTt TIsto| Fof| C|0|E & st

E = https://www.gnap.com/utilitiesOl| A & 4= Q!
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27 Mgt
HRE
TEEEETNE

Qfinder Pro &X| 2t2|X}

o>
=
to

L.

NASZ}CHAl A|ZFEILICE 2| & TS ALEE &

ax 87 47
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7. O3 EEE XEEL

+ NASO|E: 1

-14 2X12 0|5 YHALICL 0SS BXHA~Z, 2~ 2), £FHO ~ 9) 222 BHOIZ()
2 x| gotx/at 2

H =
FSHO[EL 2 B 4 SIS LIC]

© 4= 1~64 Xt HE[XH 22 E Y ELCH 22 = 2 E ASCII EXHE XLt
8. CI&= S=FLIc
=0 3 AIZEEE ot HO| LIEFE LT,

9. EFE AZHH, I 8 AlZhS XIFEL L)

QNAP= NTP AMH0]| HZSIH NAS7HUTC BES &0t 8

10. Efg% —E‘E'Eﬂ—l Ef

O O

et

WS HEYLICH

11. IP TA XSO F 24 (DHCP)E MENTIL|CE

12. C}

13. NASOIN BR= £

14. Ch3S SEELTt
89 SHHO| LIEHE

15. 2¥S gESUCL

16. M
(o]

Warning
QTSE AX[3t7|

=

QTS7t AX|ElL|Ct,

oL IIE

17. gols SalglLich
A

Warning

QTSE MXk[5tH E2

1. NASE ZALICh

2. NASE 2E{llof AZ

Hofl gels Sz2/stH E2t0|20j| A= 2= H|0[E{ 7F AFM|El LT,

AE5Ho QTS 24

tol20f| = 2= HIOIE 7t APH|ElLI Tt ZId5E7| Fof| HIO|E & MBI Al 2.

guct,
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3. CI3 & & ot 7HE AHE38i A QNAP Cloud &X| H|O|X| 2 7HiA|2.
« HEE{0| A http://install.gnap.com/(2)Z 0| S &Lt
o DHY K|S AHESI0 NASO|AM QR ZEE AZHELCE,

ZZHHEYIAO Y= X7} X| 22 I E QNAP NAS EX|= H 0| X|of LI | Q&LCE.

4. SE0|AM NASE 2 LIS X7|31E S=2ELCt
NASZ} ol gle™, Amo|x|Q| X|&of wzt NASH A Cloud KeyE XA ELICH,

7|2 @ HetXo| A EX| O AL AR LI L

5. AEE 2tE7LE myQNAPclouddll 2 Q1%L T},

HX|E 2=otH A E UE = 0| HO|X|2 SOtetof L L,

6. NAS2| myQNAPcloud | 0|E& X|&&LCt.

+ myQNAPcloud ZHX| 0| S 2 NASO| HHOZ MM AL mf AtSE/L|CE,

« 2ot 52X &4 myQNAPcloud Link #2 HZ MH|AE X7|3F & NASO|A] H|ZMSLEILICE
LANS Salf QTSof| HZ% CHS myQNAPcloud LinkE & X|5t0f 0| £ &-4%tet 4 A&LICE.

« A8 THSB 54 HES HolsteiR AIRE 2Bt
DAL} A8 ZHS 141 BTHE IR 28 L, NAS7E ChAL AIZHEILICE 2141 HEIE A8 4
gl 29 OMHAIZL ADKE MX| JI0|S2 RIS 22 ALY,

+ 7|20 HBEL HHS RISt ALHHIIS SBLICH

10. O3 EEE X|FELICh

+ NAS O|&: 1~14 2XIZ 0|

22 UAYLICL 0|22 2RHA~Z, a~ 2), £XHO ~ 9) 122 810|Z()
g x|getxat sl 2z B

=]
S & gL,
© oS 1~64 2AIE BRIXt YSE QRBLICL YBE BE ASCI 2AHE KFBHLICH

1. 2lgfL|Ct.

=
|2t 2% SHHO| LIEFEfLICE

-

=
=
A

wa Mo

o

me I
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12.

13.

14.

15.

16.

17.

18.

19.

20.

QNAP= NTP MHO|| HASI NAS7HUTC BES &0t 5 & A2 AEELICL

F
Il

chge 2B
£ 3210] LIEFEILICH
8™ AL
Mgg FBLICL
S0l BAIXIZF BAIEILICH

Warning
QTSE &X|517| Hoj gelS S2lstH =2t =20j A= 2 E HI0|E{ 7t AP ElL| T,

stols 22t}

QTS7h X[ ELICt.
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+ The network connection is operating.

The LAN LED can only detect the device's
in-built Ethernet port connections. It cannot
detect network expansion cards' Ethernet port
connection status.
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+ The NAS is resetting configurations (reset button).

+ The NAS is resetting configurations and rebooting (reset
button).

« 2 M7t Lollo| EE[ RS LT

+ The device is waking up from sleep mode.

3 HX[E A3 E HS 5 YSLITh
131 3(5=0tet) « HHEO| 2F 7t 2 AYESLICH
(1.5%)

o 20| MA=ASLICE

*+ The installed fan module is compatible.
+ A system fan error occurred.

+ The NAS is powered on.

+ The NAS has completed firmware update.



[N

0o K

B3
rlo
oX

1742 21 &
131t 274
ol ®e A

2H T
o
=

JBO

TS-x32PXU User Guide

AE2|X| 20| Ao ET0| =ZHASLIC

AEEZ|X| & HE{Of| 77 LAMSLIC

The drives are in degraded mode.
The user started the drive rebuilding process.
A drive is plugged in or out.

The iSCSI is about to reach full capacity.

NAS7t ZH SZ(3t=%0 T=)= HAO0| HESLICE

NASS| T 0| AN %ts ZH|7} = ASLIC.

D &H& & X7} H A= AL,

=



TS-x32PXU User Guide

5. 2H|sHA

o] oM 72 2ZHIBiZ 27t MSE UL

Qfinder Pro E== myQNAPcloud2 NAS ZHA| At7]

QTS MK = Qfinder Pro 2= myQNAPCloudd|A] NASE %2 4 ¢lo™, =2to|ELt H|o|E{of 20| =

2Y 4 YBLICH

1. NAS @S ELCt.

2. 2 E E2H0|EE M7t C

3. NASE ZALILC}

4. Qfinder Pro === myQNAPcloudE AH235t0{ NASE At&LCE.
5. S2t0|EE CiA| A tLct.

6. QTS EX[E A&ELICH

Hot-swapping Failed Drives

NASE LHE &&0ilM =2t0|29| StAMH S K| SLC.

RAID 28 ClA39 4 r-£
RAID 1 2 o HHo| E2H0|E NFA|
RAID 5 >3 ot EH ol E2t0|H TEA|
RAID 6 >4 StLEEE= 5 B E20[E 1FE Al
RAID 10 > 4(%£2 Mo} F 4ol MZ CHE Ho{ol| A StLt = & HHO| E2to|E2 nE
gfLich Al

4. NFYLHSIE E2t0|Eet SUSHAHLLH 2 8-S JHT M 5t= E20|E & FH|RIL|C,

5. ZX[o|M DF ECI0|EE MA L L,

)
)
S
Pt
HR
rr
ozt
R
=2
Rl
oy
K

20| £t 22 mj7hx| 7|ChRIL|ct,
7. E2I0|E Egj|ojoj| M nEH E2LO|EE M LT

8. M E2t0|2E =2to|E Ezfjofoff A tLCt.



=
HE 4

M EZ}0|

NAS7I & & | A2|E

10. HQ! M| > AE2|X]

prgeia

11. M E20|E7}

TS-x32PXU User Guide

X[gct.

LTt

I AHM > ARE|X] 2O 2 O|SELCE

| ol

= -

gLt

Recovering Unintentionally Removed Healthy Drives

C|IA3 E8 RAID E3 X

crd ofL|R
JBOD o
RAID 0 o
RAID 1 o
RAID 5 o
RAID 6 o
RAID10 OIS

NAS 0Oto| 12|08 Z gt

[

X}
(=]

1o

A =t

Mb|A ZE

HZ X3 el

Number of Disks H|7{El E2to|=22| 2|cH 74

1 sie s

=2

2 1

=3

=>4 2

> A(®AE LMo £ IHO| ME CHE HIO{0f| A BtLt = &

gLch of E2IO|E 1F Al
X|# 3 7|Ef 2| A A
QNAPE= LS 2[AAE MISELICEH
2las URL
=M https://download.gnap.com
D =8 https://www.gnap.com/compatibility

https://www.gnap.com/en/nas-migration
http://www.gnap.com/go/compatibility-expansion
https://service.gnap.com
https://www.gnap.com/en/product/eol.php

https://download.gnap.com


https://download.qnap.com
https://www.qnap.com/compatibility/
https://www.qnap.com/en/nas-migration
http://www.qnap.com/go/compatibility-expansion
https://service.qnap.com
https://www.qnap.com/en/product/eol.php
https://download.qnap.com

TS-x32PXU User Guide

g|AA URL
HARLIE ZH https://forum.qnap.com

QNAP MM 2| AEN https://shop.qnap.com


https://forum.qnap.com
https://shop.qnap.com/

80| 29
=2RE 7

Zf NAS ZX|of 2l 1 Rol 8Xt2| At 2=

myQNAPcloud

DDNS % myQNAPcloud Link®t Z2 CHeh ¢ AMNA MH|AS H|Z et

myQNAPcloud Link

SEe EE ELIT AHS TG 241 SIEUS So QNAP BHI0| ANAT 4 QRS Bhirt

QNAP ID

myQNAPcloud #Z HM|A 5! CHE QNAP MH|AE ALESIEE ST = AFEAH AIE

Qfinder Pro

LANO|Al QNAP NAS ZHK|E &t dM[A S 4 QUA| sHF= QNAP FE!IZ|E|

QTS

QNAP NAS 2% M|

TS-x32PXU User Guide

ol

%
08



TS-x32PXU User Guide

Mgt 25

QNAP= ZHAL HIZ0f| Kot HE MH|AS HISELICE Your QNAP EHE SHEQ0]= Q20 A0 7| E &
M=HRE (1)E 52 2 ol xR HEel 2o tisi 25S *ELICH ("2F 7[2H). www.qgnap.com/
warrantyOll Al & 22| S 2tQI5HMA|2. Ol = =A|2 QNAPZ XHH| M= JiFS 4= AELICH

oi% X3

0] 2AM2| FHE = QNAP Systems, Inc. ("QNAP")2| H[Z2t &7 MSELICt SHI0|Lt CHE B, HA|H
= 2ANOZ, o] 2M0f ofs OBt XX MAHE 0= X| t&LICH QNAPL| ST H|E Thof 2k2Hof| A
HAIE A2 M5k, QNAP= oo M= X|X| 220, QNAP= QNAP HIZ2| Tl 3l/=2 Agat 2
S5t E 8o MEtM, A8M = of5ttt £6], MEH = 7|EF XA AH T 2HE MRl r= HES

EASH] oSt AN =2 SAX 25 = 5HX| §EELICH

QNAPE MZ0ll XIZE S 0|22 MIE, 2H ATEQ 0] £ sfiT M2 AH82 = Qo &Y, 7HH, §
24X, 20t £5f{0)| s MU S X|X| RE&LICH QNAPE HIE E= 2EHX 3 2 EM A8} 2t &
i

Xl ML ARIT r— EX| E&IIO-” [H'él'_|- ﬁ-ﬂjg(}” [H'ﬂ- %'APS‘,' StXAN b= HHA

_?__” 5-5| = M oy —_|-101|

y = =2, ©S, odmo = yOfm\ A 2T 5, E ©

CHSHO] CHE == 23 oHX| A& LICH QNAPE 71Ol = HOlof| Al E28 9| 2 Q10| XFAS| HIE, 2T E
[<1

L= E2MENE = dule HElE AELI

= o T

HIHo 2 AARS WS FTA QI C|0|E 42 YXE AS AYHYLICL QNAPE 2E SR H0|H
& L= S70] ol ofwet MRI L X|X| ghE LT,

e T X249 EHOZ NAS (Network Attached Storage)2t Z2 QNAP XM E I{7|X|Q] L2 2 H A
E et AR, HEA| ZAARA| HiS TES SHMAIQ, ZHO| ZH2E|0 oSt HEHZE 240 & HLR

BE Jl5 U IIEH RIS MY AFH S5 90| M 4 YALICH o470 ZHE HBSS S glo| HHE
+ QaLit
%, @ £ ™ 7|32 270) AFBHR ekgct

a
A U N
Copyright © 2024 QNAP Systems, Inc. 25 #2| 28,

QNAP 2% 7|E} QNAP H|E2| 0|1t 210= QNAP Systems, Inc.2| HOj A H, M H = S5 AHRILICL

Hoimli

HIGH-DEFINITION MULTIMEDA INTERFAGE
HDMI, HDMI High-Definition Multimedia Interface($t& HE|O|C|0f
QIE{H|0|A), HDMI E&j|0|E E&|A 5 HDMI 2112t= €0{= HDMI Licensing Administrator, Inc.2| 2%
e SE ML

33X 61


http://www.qnap.com/warranty
http://www.qnap.com/warranty

TS-x32PXU User Guide

o7]0fl AGEl CHE S|ALO| B2t HIF2 2 27/ AIS| & = S5 H4EYLICL

rr
on

GNU General Public License
Version 3, 29 June 2007

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it
is not allowed.

Preamble
The GNU General Public License is a free, copy left license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to
share and change the works. By contrast, the GNU General Public License is intended to guarantee
your freedom to share and change all versions of a program--to make sure it remains free software
for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our
software; it applies also to any other work released this way by its authors. You can apply it to your
programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses
are designed to make sure that you have the freedom to distribute copies of free software (and
charge for them if you wish), that you receive source code or can get it if you want it, that you can
change the software or use pieces of it in new free programs, and that you know you can do these
things.

To protect your rights, we need to prevent others from denying you these rights or asking you
to surrender the rights. Therefore, you have certain responsibilities if you distribute copies of the
software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on
to the recipients the same freedoms that you received. You must make sure that they, too, receive or
can get the source code. And you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the
software, and (2) offer you this License giving you legal permission to copy, distribute and/or modify
it.

For the developers' and authors' protection, the GPL clearly explains that there is no warranty for this
free software. For both users' and authors' sake, the GPL requires that modified versions be marked
as changed, so that their problems will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the software
inside them, although the manufacturer can do so. This is fundamentally incompatible with the aim
of protecting users' freedom to change the software. The systematic pattern of such abuse occurs in
the area of products for individuals to use, which is precisely where it is most unacceptable. Therefore,
we have designed this version of the GPL to prohibit the practice for those products. If such problems
arise substantially in other domains, we stand ready to extend this provision to those domains in
future versions of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States should not allow patents
to restrict development and use of software on general-purpose computers, but in those that do,
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we wish to avoid the special danger that patents applied to a free program could make it effectively
proprietary. To prevent this, the GPL assures that patents cannot be used to render the program
non-free.

The precise terms and conditions for copying, distribution and modification follow.

Terms and Conditions

1. Definitions.
“This License” refers to version 3 of the GNU General Public License.
“Copyright” also means copyright-like laws that apply to other kinds of works, such as
semiconductor masks.
“The Program” refers to any copyrightable work licensed under this License. Each licensee is
addressed as “you". “Licensees” and “recipients” may be individuals or organizations.
To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring
copyright permission, other than the making of an exact copy. The resulting work is called a
“modified version” of the earlier work or a work “based on” the earlier work.
A “covered work” means either the unmodified Program or a work based on the Program.
To “propagate” a work means to do anything with it that, without permission, would make you
directly or secondarily liable for infringement under applicable copyright law, except executing it
on a computer or modifying a private copy. Propagation includes copying, distribution (with or
without modification), making available to the public, and in some countries other activities as
well.
To “convey” a work means any kind of propagation that enables other parties to make or receive
copies. Mere interaction with a user through a computer network, with no transfer of a copy, is
not conveying.
An interactive user interface displays “Appropriate Legal Notices” to the extent that it includes
a convenient and prominently visible feature that (1) displays an appropriate copyright notice,
and (2) tells the user that there is no warranty for the work (except to the extent that warranties
are provided), that licensees may convey the work under this License, and how to view a copy
of this License. If the interface presents a list of user commands or options, such as a menu, a
prominent item in the list meets this criterion.

2. Source Code.
The “source code” for a work means the preferred form of the work for making modifications to
it. “Object code” means any non-source form of a work.
A “Standard Interface” means an interface that either is an official standard defined by a
recognized standards body, or, in the case of interfaces specified for a particular programming
language, one that is widely used among developers working in that language.
The “System Libraries” of an executable work include anything, other than the work as a whole,
that (a) is included in the normal form of packaging a Major Component, but which is not
part of that Major Component, and (b) serves only to enable use of the work with that Major
Component, or to implement a Standard Interface for which an implementation is available to
the public in source code form. A “Major Component”, in this context, means a major essential
component (kernel, window system, and so on) of the specific operating system (if any) on which
the executable work runs, or a compiler used to produce the work, or an object code interpreter
used to run it.
The “Corresponding Source” for a work in object code form means all the source code needed
to generate, install, and (for an executable work) run the object code and to modify the
work, including scripts to control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free programs which are used
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unmodified in performing those activities but which are not part of the work. For example,
Corresponding Source includes interface definition files associated with source files for the work,
and the source code for shared libraries and dynamically linked subprograms that the work

is specifically designed to require, such as by intimate data communication or control flow
between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically
from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.

. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program,

and are irrevocable provided the stated conditions are met. This License explicitly affirms your
unlimited permission to run the unmodified Program. The output from running a covered work
is covered by this License only if the output, given its content, constitutes a covered work. This
License acknowledges your rights of fair use or other equivalent, as provided by copyright law.
You may make, run and propagate covered works that you do not convey, without conditions

so long as your license otherwise remains in force. You may convey covered works to others for
the sole purpose of having them make modifications exclusively for you, or provide you with
facilities for running those works, provided that you comply with the terms of this License in
conveying all material for which you do not control copyright. Those thus making or running the
covered works for you must do so exclusively on your behalf, under your direction and control,
on terms that prohibit them from making any copies of your copyrighted material outside their
relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated below.
Sublicensing is not allowed; section 10 makes it unnecessary.

. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure under any
applicable law fulfilling obligations under article 11 of the WIPO copyright treaty adopted on
20 December 1996, or similar laws prohibiting or restricting circumvention of such measures.
When you convey a covered work, you waive any legal power to forbid circumvention of
technological measures to the extent such circumvention is effected by exercising rights under
this License with respect to the covered work, and you disclaim any intention to limit operation
or modification of the work as a means of enforcing, against the work's users, your or third
parties' legal rights to forbid circumvention of technological measures.

. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you receive it, in any medium,
provided that you conspicuously and appropriately publish on each copy an appropriate
copyright notice; keep intact all notices stating that this License and any non-permissive terms
added in accord with section 7 apply to the code; keep intact all notices of the absence of any
warranty; and give all recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey, and you may offer support
or warranty protection for a fee.

. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to produce it from the
Program, in the form of source code under the terms of section 4, provided that you also meet
all of these conditions:
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a. The work must carry prominent notices stating that you modified it, and giving a relevant
date.

b. The work must carry prominent notices stating that it is released under this License
and any conditions added under section 7. This requirement modifies the requirement
in section 4 to “keep intact all notices”.

¢. You must license the entire work, as a whole, under this License to anyone who comes into
possession of a copy. This License will therefore apply, along with any applicable section
7 additional terms, to the whole of the work, and all its parts, regardless of how they are
packaged. This License gives no permission to license the work in any other way, but it
does not invalidate such permission if you have separately received it.

d. If the work has interactive user interfaces, each must display Appropriate Legal Notices;
however, if the Program has interactive interfaces that do not display Appropriate Legal
Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works, which are
not by their nature extensions of the covered work, and which are not combined with it
such as to form a larger program, in or on a volume of a storage or distribution medium, is
called an “aggregate” if the compilation and its resulting copyright are not used to limit the
access or legal rights of the compilation's users beyond what the individual works permit.
Inclusion of a covered work in an aggregate does not cause this License to apply to the
other parts of the aggregate.

7. Conveying Non-Source Forms.
You may convey a covered work in object code form under the terms of sections 4 and 5,
provided that you also convey the machine-readable Corresponding Source under the terms of
this License, in one of these ways:

a. Convey the object code in, or embodied in, a physical product (including a physical
distribution medium), accompanied by the Corresponding Source fixed on a durable
physical medium customarily used for software interchange.

b. Convey the object code in, or embodied in, a physical product (including a physical
distribution medium), accompanied by a written offer, valid for at least three years and
valid for as long as you offer spare parts or customer support for that product model,
to give anyone who possesses the object code either (1) a copy of the Corresponding
Source for all the software in the product that is covered by this License, on a durable
physical medium customarily used for software interchange, for a price no more than your
reasonable cost of physically performing this conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.

c. Convey individual copies of the object code with a copy of the written offer to provide the
Corresponding Source. This alternative is allowed only occasionally and noncommercially,
and only if you received the object code with such an offer, in accord with subsection 6b.

d. Convey the object code by offering access from a designated place (gratis or for a
charge), and offer equivalent access to the Corresponding Source in the same way
through the same place at no further charge. You need not require recipients to copy
the Corresponding Source along with the object code. If the place to copy the object code
is a network server, the Corresponding Source may be on a different server (operated by
you or a third party) that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the Corresponding Source.
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Regardless of what server hosts the Corresponding Source, you remain obligated to ensure
that it is available for as long as needed to satisfy these requirements.

e. Convey the object code using peer-to-peer transmission, provided you inform other peers
where the object code and Corresponding Source of the work are being offered to the
general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the
Corresponding Source as a System Library, need not be included in conveying the object
code work.

A “User Product” is either (1) a “consumer product”, which means any tangible personal
property which is normally used for personal, family, or household purposes, or (2)
anything designed or sold for incorporation into a dwelling. In determining whether a
product is a consumer product, doubtful cases shall be resolved in favor of coverage. For

a particular product received by a particular user, “normally used” refers to a typical or
common use of that class of product, regardless of the status of the particular user or

of the way in which the particular user actually uses, or expects or is expected to use,

the product. A product is a consumer product regardless of whether the product has
substantial commercial, industrial or non-consumer uses, unless such uses represent the
only significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures,
authorization keys, or other information required to install and execute modified versions
of a covered work in that User Product from a modified version of its Corresponding
Source. The information must suffice to ensure that the continued functioning of the
modified object code is in no case prevented or interfered with solely because modification
has been made.

If you convey an object code work under this section in, or with, or specifically for use in,

a User Product, and the conveying occurs as part of a transaction in which the right of
possession and use of the User Product is transferred to the recipient in perpetuity or for

a fixed term (regardless of how the transaction is characterized), the Corresponding Source
conveyed under this section must be accompanied by the Installation Information. But this
requirement does not apply if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has been installed in
ROM).

The requirement to provide Installation Information does not include a requirement to
continue to provide support service, warranty, or updates for a work that has been
modified or installed by the recipient, or for the User Product in which it has been modified
or installed. Access to a network may be denied when the modification itself materially
and adversely affects the operation of the network or violates the rules and protocols for
communication across the network.

Corresponding Source conveyed, and Installation Information provided, in accord with this
section must be in a format that is publicly documented (and with an implementation
available to the public in source code form), and must require no special password or key
for unpacking, reading or copying.

8. Additional Terms.
“Additional permissions” are terms that supplement the terms of this License by making
exceptions from one or more of its conditions. Additional permissions that are applicable to
the entire Program shall be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions apply only to part of the
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Program, that part may be used separately under those permissions, but the entire Program
remains governed by this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option remove any additional
permissions from that copy, or from any part of it. (Additional permissions may be written to
require their own removal in certain cases when you modify the work.) You may place additional
permissions on material, added by you to a covered work, for which you have or can give
appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work,
you may (if authorized by the copyright holders of that material) supplement the terms of this
License with terms:

a. Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of
this License; or

b. Requiring preservation of specified reasonable legal notices or author attributions in that
material or in the Appropriate Legal Notices displayed by works containing it; or

¢. Prohibiting misrepresentation of the origin of that material, or requiring that modified
versions of such material be marked in reasonable ways as different from the original
version; or

d. Limiting the use for publicity purposes of names of licensors or authors of the material; or

e. Declining to grant rights under trademark law for use of some trade names, trademarks, or
service marks; or

f. Requiring indemnification of licensors and authors of that material by anyone who conveys
the material (or modified versions of it) with contractual assumptions of liability to the
recipient, for any liability that these contractual assumptions directly impose on those
licensors and authors.

All other non-permissive additional terms are considered “further restrictions” within the
meaning of section 10. If the Program as you received it, or any part of it, contains a notice
stating that it is governed by this License along with a term that is a further restriction,
you may remove that term. If a license document contains a further restriction but permits
relicensing or conveying under this License, you may add to a covered work material
governed by the terms of that license document, provided that the further restriction does
not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must place, in the
relevant source files, a statement of the additional terms that apply to those files, or a
notice indicating where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a separately
written license, or stated as exceptions; the above requirements apply either way.

9. Termination.
You may not propagate or modify a covered work except as expressly provided under this
License. Any attempt otherwise to propagate or modify it is void, and will automatically
terminate your rights under this License (including any patent licenses granted under the third
paragraph of section 11).
However, if you cease all violation of this License, then your license from a particular copyright
holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally
terminates your license, and (b) permanently, if the copyright holder fails to notify you of the
violation by some reasonable means prior to 60 days after the cessation.
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Moreover, your license from a particular copyright holder is reinstated permanently if the
copyright holder notifies you of the violation by some reasonable means, this is the first time
you have received notice of violation of this License (for any work) from that copyright holder,
and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who
have received copies or rights from you under this License. If your rights have been terminated
and not permanently reinstated, you do not qualify to receive new licenses for the same material
under section 10.

Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of the Program.
Ancillary propagation of a covered work occurring solely as a consequence of using peer-to-peer
transmission to receive a copy likewise does not require acceptance. However, nothing other
than this License grants you permission to propagate or modify any covered work. These actions
infringe copyright if you do not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives a license from the
original licensors, to run, modify and propagate that work, subject to this License. You are not
responsible for enforcing compliance by third parties with this License.

An “entity transaction” is a transaction transferring control of an organization, or substantially
all assets of one, or subdividing an organization, or merging organizations. If propagation of a
covered work results from an entity transaction, each party to that transaction who receives a
copy of the work also receives whatever licenses to the work the party's predecessor in interest
had or could give under the previous paragraph, plus a right to possession of the Corresponding
Source of the work from the predecessor in interest, if the predecessor has it or can get it with
reasonable efforts.

You may not impose any further restrictions on the exercise of the rights granted or affirmed
under this License. For example, you may not impose a license fee, royalty, or other charge for
exercise of rights granted under this License, and you may not initiate litigation (including a
cross-claim or counterclaim in a lawsuit) alleging that any patent claim is infringed by making,
using, selling, offering for sale, or importing the Program or any portion of it.

Patents.

A “contributor” is a copyright holder who authorizes use under this License of the Program

or a work on which the Program is based. The work thus licensed is called the contributor's
“contributor version”.

A contributor's “essential patent claims” are all patent claims owned or controlled by the
contributor, whether already acquired or hereafter acquired, that would be infringed by some
manner, permitted by this License, of making, using, or selling its contributor version, but do
not include claims that would be infringed only as a consequence of further modification of the
contributor version. For purposes of this definition, “control” includes the right to grant patent
sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the
contributor's essential patent claims, to make, use, sell, offer for sale, import and otherwise run,
modify and propagate the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express agreement or commitment,
however denominated, not to enforce a patent (such as an express permission to practice a
patent or covenant not to sue for patent infringement). To “grant” such a patent license to a
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party means to make such an agreement or commitment not to enforce a patent against the
party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding
Source of the work is not available for anyone to copy, free of charge and under the terms of
this License, through a publicly available network server or other readily accessible means, then
you must either (1) cause the Corresponding Source to be so available, or (2) arrange to deprive
yourself of the benefit of the patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent license to downstream
recipients. “Knowingly relying” means you have actual knowledge that, but for the patent license,
your conveying the covered work in a country, or your recipient's use of the covered work in a
country, would infringe one or more identifiable patents in that country that you have reason to
believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, you convey, or
propagate by procuring conveyance of, a covered work, and grant a patent license to some

of the parties receiving the covered work authorizing them to use, propagate, modify or convey
a specific copy of the covered work, then the patent license you grant is automatically extended
to all recipients of the covered work and works based on it.

A patent license is “discriminatory” if it does not include within the scope of its coverage,
prohibits the exercise of, or is conditioned on the non-exercise of one or more of the rights that
are specifically granted under this License. You may not convey a covered work if you are a party
to an arrangement with a third party that is in the business of distributing software, under which
you make payment to the third party based on the extent of your activity of conveying the work,
and under which the third party grants, to any of the parties who would receive the covered
work from you, a discriminatory patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily for and in connection with
specific products or compilations that contain the covered work, unless you entered into that
arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied license or other
defenses to infringement that may otherwise be available to you under applicable patent law.

No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from the conditions of this
License. If you cannot convey a covered work so as to satisfy simultaneously your obligations
under this License and any other pertinent obligations, then as a consequence you may not
convey it at all. For example, if you agree to terms that obligate you to collect a royalty for
further conveying from those to whom you convey the Program, the only way you could satisfy
both those terms and this License would be to refrain entirely from conveying the Program.

Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine any
covered work with a work licensed under version 3 of the GNU Affero General Public License

into a single combined work, and to convey the resulting work. The terms of this License will
continue to apply to the part which is the covered work, but the special requirements of the GNU
Affero General Public License, section 13, concerning interaction through a network will apply to
the combination as such.

Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of the GNU General
Public License from time to time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.
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Each version is given a distinguishing version number. If the Program specifies that a certain
numbered version of the GNU General Public License “or any later version” applies to it, you have
the option of following the terms and conditions either of that numbered version or of any later
version published by the Free Software Foundation. If the Program does not specify a version
number of the GNU General Public License, you may choose any version ever published by the
Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the GNU General

Public License can be used, that proxy's public statement of acceptance of a version permanently
authorizes you to choose that version for the Program.

Later license versions may give you additional or different permissions. However, no additional
obligations are imposed on any author or copyright holder as a result of your choosing to follow
a later version.

16. Disclaimer of Warranty.
THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE
LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE
QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

17. Limitation of Liability.
IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY
COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM
AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED
INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM
TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

18. Interpretation of Sections 16 and 17.
If the disclaimer of warranty and limitation of liability provided above cannot be given local
legal effect according to their terms, reviewing courts shall apply local law that most closely
approximates an absolute waiver of all civil liability in connection with the Program, unless a
warranty or assumption of liability accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS
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