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(57) ABSTRACT

A server cluster including a network switch and multiple
server nodes 1s provided. The network switch 1s connected
to an external network. Each server node performs an
operation system and respectively includes a network port,
a network chip and a south bridge chip. The network port 1s
connected to the network switch via a cable. The network
chip outputs a power-ofl signal according to a received
power-oll packet after the network switch 1s started. The
south bridge chip outputs a shutdown signal to shut down the
server node according to the power-ofl signal when the
server node 1s turned on and the operation system 1s working,
normally.

14 Claims, 3 Drawing Sheets

12 100
'LK H""j
4
y rebwork switch 2
: 11D
L HLL
e rvararareanm oo erevassm —
102 H./f'r Nehworg i [Mnatwork L ~126 Sou | 190
L e ip idge chipl ... | Server node 704
| port Koo ehip s—ﬁmgg fh{pﬁ—TZﬂ
o 1 —
! % -—}zg}ufﬁe gelay CIFCUI - 403
[ network 1| network  ~126 SOUH 120

; 5 port 1 §5 ; E Chip rbﬂuge chip fagl carver nole
N,
: plise delay GII‘EUI{J 430

I s msr W' Ers PR IFEl B EAF TSR O 'FFI FER TSP TUE O EFF O TEDE O VSEF MFEEm O CFE WEW  SFE TEW PP Erw

fba M aaa P B T My . - '
A -y -:I-\.-'-n-n-\.—--- P ——— e o —
]

TR FE" W Pl FES ST TRIFT O WEPF FAE O CFRF W "FR TTE

et e — T R 8 Sy e 2

network 1
i port

L sautn ~120

i_ r

=2 hridge chip n 1o | SETVES node

L;.ipuise delay Gim“it;‘hﬁﬂ
1 .

(Amended)



US RE46,520 E

(1)

(52)

(56)

Harris .....cooooeviviinnnnn, 340/870.07
Green .......oooeevvvvnnnnnn, GOo6F 1/26
713/300
Tarui et al. ................... 709/223
Kenghe ...........oooevi 370/252
Gunda et al. ................... 714/43
Chiou .......cooooeiiiiinninnn, 307/39
Kobayashi et al. .......... 709/223
Sasage et al.
Okita et al. ................... 713/310
Rallo ........oooooeiinnnii, 713/300

FOREIGN PATENT DOCUMENTS

3/2007
7/2008

OTHER PUBLICATTIONS

ice Action mailed on Aug. 4, 2015 In

First Oflice Action mailed on Jan. 12, 2015 in Chinese Application

Tice Action mailed on Jan. 12, 2015 1n Chinese

Page 2
Int. CL 7352289 Bl *  4/2008
HO4L 12/24 (2006.01) 7,380,144 B2* 52008
HO4L 12/26 (2006'03) 7.472.179 B2 * 12/2008
HO4L 12/56 (2006.01) 7.573.832 B2*  8/2009
GO6F 1/32 (2006.01) 7,664,991 Bl* 2/2010
GO6F 11/30 (2006.01) 8,212,396 B2*  7/2012
HO4L 12/12 2006.0° 8,271,632 B2 % 9/2012
( 01) 2008/0183880 Al  7/2008
GO6L 11/07 (2006.01) 2011/0161695 Al1* 6/2011
HO4L 12/93] (2013.01) 2012/0226918 Al* 9/2012
U.S. CL
CPC ......... HO41L 49/356 (2013.01); YO2B 60/1252
(2013.01); Y02B 60/34 (2013.01) T 500700600 A
TW 200828887 A
References Cited
U.S. PATENT DOCUMENTS
6.473.865 B1* 10/2002 Kamoshida .............. GO6F 1/10 ~ >ummary of Second Of
713/401 Chinese Application No. 201110315416.9.
6.654.896 B1* 11/2003 Saunders ............ GOGF 1/3215
710060  No. 201110315416.9.
6,859,882 B2*  2/2005 FUNE voovoovoverererer 713/300 Summary of First O
6,968,465 B2* 11/2005 Freevol ....ccccoevennnie.. GO6F 1/30 Application No. 201110315416.9.
323/908
7,069,317 B1* 6/2006 Colrain et al. ................ 709/224 * cited by examiner



US RE46,520 E

Sheet 1 of 3

Aug. 22, 2017

U.S. Patent

(PapUBWY)
mmrmu_:u.__u fejep asindie—
SPOU JOAIDS mmw diyo 8BPU LA tma ..........
| pe
0Z1~"1 N0 3 IDAM]B U

s re non e e e e oww s e oo e ewn o et e nen e eon onex ews wew ohe weww oo ner e eew pee e onr oon wre wew oo ww oot ey o e IR SR
m | 0L ~dynono Aejep asindie
” | . N _
SPOU IDAISS BCh 1 diy0 BOPUC e diyo
GNT\; _BAnos | gzt MIOMSL

T OE b\ inouio Agjap ssind

_. ‘I

tiyo abpLi e
wnos |9z \ MT v
I A

LUOYMS oMU

A4



U.S. Patent Aug. 22, 2017 Sheet 2 of 3 US RE46.,520 E

(_START )
v

= start a network exchange ~_ S200

receive a power-off packet and
accordingly output a power-oft ~~ S210
signal by the network chip

S220

judge
no - whether the server node
IS on?

VES

S230

judge whether
the operation system of
S240 the server node is S260

\ v abnormal? v \

transform the power-off
signal into a delay signal
and further transmit the
delay signal to the south
bridge chip by the pulse
delay circuit, such that the
south bridge chip shuts

agown the server node
|

o VES

generate a shutdown
signal SCI by the
south bridge chip o
notity the operation
system {o shut down
the server node

y
shut down the server node ~S250
y
(" END )
FIG. 2

(Amended)




US RE46,520 E

Sheet 3 of 3

Aug. 22, 2017

U.S. Patent

09SY;

09S |
aan
1SY
_ _ oA
T X0
S | O
I ¢ 6= IV
Tol'ni I A 01|° .oV
G
34" =
@W_W H | N
AV
AV
71 68 d1SC—>—

& 9|
0g'E AAA —o€'€ ~
9 9l = 7 IVYM
c (- ;._hmm € - me_ TNV
TSR A I [E———
0 I I ) ] O I
N_\ :_ ql _..,Q ﬁw oﬁ_ _‘m
1 ol0__O¥ ¢ ;
Gu S S Sed 2dd ape
O O O
AS'E AS'E AEE AS'E



US RE46,520 E

1

SERVER CLUSTER AND CONTROL
MECHANISM THEREOF

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application claims the benefit of Taiwan application
Serial No. 100136173, filed Oct. 5, 2011, the subject matter
of which 1s mncorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates 1n general to a server cluster and a
control mechanism thereof.

2. Description of the Related Art

The blade server 1s optimized with modular design to
reduce the physical space and energy to a minimum and
turther simplily the server configuration. The operation of
the blade server relies on manual operation, or, the admin-
1strator can turn oil the power with a baseboard management
controller (BMC) operated by a remote-end management
server. The alorementioned mechanism must use a remote-
end management server and a baseboard management con-
troller, so the cost of the blade serve cannot be effectively
reduced.

SUMMARY OF THE INVENTION

The invention 1s directed to a server cluster and a control
mechanism thereof. The power of the server node 1s turned
ofl according to a detected power-ofl packet of a network
without using any baseboard management controller
(BMC), so that the cost of the blade serve can be effectively
reduced.

According to a first aspect of the present invention, a
server cluster including a network switch and multiple
server nodes 1s provided. The network switch 1s connected
to an external network. Fach server node performs an
operation system and respectively icludes a network port,
a network chip and a south bridge chip. The network port 1s
connected to the network switch via a cable. The network
chip outputs a power-ofl signal according to a received
power-oll packet after the network switch 1s started. The
south bridge chip outputs a shutdown signal to shut down the
server node according to the power-ofl signal when the
server node 1s turned on and the operation system 1s working
normally.

According to a second first aspect of the present inven-
tion, a control mechamism of a server cluster 1s provided.
The server cluster includes a network switch and multiple
server nodes. Fach server node performs an operation sys-
tem and respectively includes a network port, a network chip
and a south bridge chip. The network switch 1s connected to
an external network. The network port 1s connected to the
network switch via a cable. The control mechanism of a
server cluster includes the following steps. A network switch
1s started. A network chip 1s used for outputting a power-oil
signal according to a received power-ofl packet. When the
server node 1s turned on and the operation system 1s working
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2

normally, the south bridge chip 1s used for outputting a
shutdown signal to shut down the server node according to
the power-ofl signal.

The above and other aspects of the invention will become
better understood with regard to the following detailed
description of the preferred but non-limiting embodiment(s).

The following description 1s made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a server cluster according to one embodi-
ment of the invention;
FIG. 2 shows a flowchart of a control mechanism of a

server cluster according to one embodiment of the invention;

FIG. 3 shows a circuit diagram of an example of a pulse
delay circuit according to one embodiment of the invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

The invention relates to a server cluster and a control
mechanism thereof. The power of the server node 1s turned
ofl according to a detected power-ofl packet of a network
without using any baseboard management controller
(BMC), so that the cost of the blade serve can be effectively
reduced.

Retferring to FIG. 1, a server cluster according to one
embodiment of the ivention 1s shown. The server cluster
100 includes a network switch 110 and multiple server nodes
120. The network switch 110 1s connected to an external
network such as an Internet. Each server node 120 includes
a network port 124, a network chip 126, a south bridge chip
128 and a pulse delay circuit 130. The network port 124 1s
connected to the network switch 110 via a network link 122
such as a cable. The network chip 126 outputs a power-oil
signal according to a received power-oll packet after the
network switch 110 1s turned on. The power-ofl packet 1s
such as but not limited to a network reboot on LAN (ROL)
packet or a network wake on LAN (WOL) packet. The south
bridge chip 128 1s electrically connected to the network chip
126. The pulse delay circuit 130 1s electrically connected to
the network chip 126 and the south bridge chip 128.

Referring to FIG. 2, a flowchart of a control mechanism
of a server cluster according to one embodiment of the
invention 1s shown. In step S200, a network switch 110 1s
started. In step S210, a power-oil packet 1s received by a
network chip 126, and a power-ofl signal PWR_OFF_L 1s
outputted accordingly. In step S220, whether the server node
120 1s turned on 1s judged. If the server node 120 1s turned
ofl, then none of the south bridge chip 128 and the pulse
delay circuit 130 needs to generate action, and the process
returns to step S200. If the server node 120 1s turned on, then
the process proceeds to step S230. In step S230, whether the
operation system of the server node 120 1s abnormal such as
crash or hang-up 1s judged.

When the operation system of the server node 120 1s
normal or 1s working normally, then the process proceeds to
step S240. In step S240, the pin of a system management
interrupt (SMI) of the south bridge chip 128 1s enabled by
the power-oil signal PWR_OFF_L to generate a shutdown
signal SCI to notily the operation system to shut down the
server node 120. In step S250, the server node 120 1s shut
down. I the operation system of the server node 120 1is
abnormal such as hang-up, then the process proceeds to step
S5260. In step S260, the power-off signal PWR_OFF_L 1s

transformed into a delay signal and further transmitted the
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delay signal to the south bridge chip 128 by the pulse delay
circuit 130, such that the south bridge chip 128 outputs a
power signal PWR_BUT_L to shut down the server node
120.

In the aforementioned mechanism, the pulse delay circuit
130 substantially detects an on/ofl state of the server node
120 according to a signal SLP_SS_L of the south bridge chip
128. The pulse delay circuit 130 transforms a power-oil
signal PWR_OFF_L into a low level delay signal whose
pulse width amounts to 4 seconds when the server node 120
1s turned on and the operation system 1s abnormal. Under the
current protocol, the low level delay signal whose pulse
width amounts to 4 seconds enables the south bridge chip
128 to force the operation system to shut down the server
node 120.

Referring to FIG. 3, a circuit diagram of an example of a
pulse delay circuit according to one embodiment of the
invention 1s shown. In the pulse delay circuit 130, the
power-oll signal PWR_OFF_L whose pulse width 1s merely
a few micro-seconds 1s inverted first. Then, the pulse width
1s delayed by an RC circuit. Lastly, the signal SLP_S5_L 1s
outputted when the server node 120 is turned on and 1inverted
as a low level delay signal whose pulse width amounts to 4
seconds.

According to the server cluster and the control mechanism
thereol disclosed 1n the above embodiments of the inven-
tion, a power-oil packet of the network, such as a network
reboot on LAN (ROL) packet or a network wake on LAN
(WOL) packet, 1s detected with a simple logic circuit to turn
ofl the power of the server node without using a baseboard
management controller, such that the cost of the server
cluster can be eflectively reduced.

While the invention has been described by way of
example and 1n terms of the preferred embodiment (s), 1t 1s
to be understood that the invention 1s not limited thereto. On
the contrary, 1t 1s mtended to cover various modifications
and similar arrangements and procedures, and the scope of
the appended claims therefore should be accorded the broad-
est interpretation so as to encompass all such modifications
and similar arrangements and procedures.

What 1s claimed 1s:

1. A server cluster, comprising:

a network switch connected to an external network; and

a plurality of server nodes, wherein each server node
performs an operation system and [respectively] com-

Prises:

a network port connected to the network switch via a
cable;

a network chip used for outputting a power-oil signal
according to a received power-oll packet after the
network switch 1s started;

a south bridge chip used for outputting a shutdown
signal to shut down the server node according to the
power-oil signal when the server node 1s turned on
and the operation system is working [normally]; and

a pulse delay circuit that transtorms the power-oif
signal 1nto a delay signal and transmits the delay
signal to the south bridge chip when the operation
system is abnormal and the server node|,] is turned
on, such that the south bridge chip shuts down the
server node; wherein the pulse delay circuit judges
whether the server node 1s turned on through the
south bridge chip.

2. The server cluster according to claim 1, wherein the
power-off packet is a network [power-on] reboot on LAN
packet or a network wake on LAN packet.
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3. The server cluster according to claim 1, wherein the
delay signal has a low level pulse whose pulse width
amounts to 4 seconds.
4. A control [mechanism] method of a server cluster,
wherein the server cluster comprises a network switch and
a plurality of server nodes, each server node performs an
operation system and [respectively] comprises a network
port, a network chip and a south bridge chip, the network
switch 1s connected to an external network, the network port
1s connected to the network switch via a cable, and the
control [mechanism] method comprises:
starting the network switch;
outputting a power-oil signal by the network chip accord-
ing to a recerved power-oil packet; and
outputting a shutdown signal by the south bridge chip to
shut down the server node according to the power-ofl
signal when the server node 1s turned on and the
operation system is working [normally],
wherein each server node further comprises a pulse delay
circuit, and the control [mechanism] method further
COmMprises
judging whether the server node 1s abnormal when the
operation system 1s turned on; and

transforming the power-ofl signal into a delay signal
and further transmitting the delay signal to the south
bridge chip by the pulse delay circuit when the
operation system 1s abnormal, such that the south
bridge chip shuts down the server node;

wherein the pulse delay circuit judges whether the server
node 1s turned on through the south bridge chip.

5. The control [mechanism] method of a server cluster
according to claim 4, wherein the power-ofl packet 1s a
network [power-on] reboot on LAN packet or a network
wake on LAN packet.

6. The control [mechanism] method of a server cluster
according to claim 4, wherein the delay signal has a low
level pulse whose pulse width amounts to 4 seconds.

7. A server cluster, comprising.

a network switch connected to an external network; and

a plurality of server nodes, wherein each server node
performs an operation system and comprises.:

a network port connected to the network switch,

a network chip used for outputting a power-off signal
according to a received power-off packet;

a south bridge chip used for outputting a shutdown signal
to shut down the server node according to the power-off
signal when the server node is on and the operation
system is working; and

a pulse delay circuit that transforms the power-off signal
into a delay signal and transmits the delay signal to the
south bridge chip when the operation system is abnor-
mal and the server node is on, such that the south
bridge chip shuts down the server node.

8. The server cluster according to claim 7, wherein the
pulse delay circuit judges whether the sevver node is turned
on through the south bridge chip.

9. The server cluster according to claim 7, wherein the
power-off packet is a network reboot on LAN packet or a
network wake on LAN packet.

10. The server cluster accorvding to claim 7, wherein the
delay signal has a low level pulse whose pulse width
amounts to 4 seconds.

11. A control method for a server cluster, wherein the
server cluster comprises a network switch and a plurality of
server nodes, each server node performs an operation
svstem and comprises a network port, a network chip, a
pulse delay circuit, and a south bridge chip, the network
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switch is connected to an external network, the network port
is connected to the network switch, and the control method
COmMprising:

starting the network switch;

outputting a power-off signal by the network chip accord- 5

ing to a received power-off packet;

Judging whether the server node is abnormal when the

operation system 1Is on,

outputting a shutdown signal by the south bridge chip to

shut down the server node according to the power-off 10
signal when the server node is on and the operation
system is working; and

transforming the power-off signal into a delay signal and

Jurther transmitting the delay signal to the south bridge
chip by the pulse delay circuit when the operation 15
system is abrnormal, such that the south bridge chip
shuts down the server node.

12. The control method of claim 11, wherein the pulse
delay cirvcuit judges whether the server node is turned on
through the south bridge chip. 20

13. The control method according to claim 11, wherein the
power-off packet is a network reboot on LAN packet or a
network wake on LAN packet.

14. The control method according to claim 11, wherein the
delay signal has a low level pulse whose pulse width 25
amounts to 4 seconds.
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