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(57) ABSTRACT

A blade server has a casing, a plurality of blade server
module boards, a first chassis management controller
(CMC) and a second CMC. There are a plurality of main
board slots at a first side of the casing and at least a first
CMC slot and a second CMC slot at a second side of the
casing opposite to the first side. The plurality of main board
slots are all electrically connected to both of the first CMC
slot and the second CMC slot, wherein the first CMC slot
and the second CMC slot are electrically connected to each
other. The plurality of blade server module boards are
plugged into the plurality of main board slots. The first CMC
and the second CMC are redundant to each other. When one
of the two CMCs malfunctions, the blade server module
boards are controlled by the other one CMC functioning
normally.
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BLADE SERVER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This non-provisional application claims priority
under 35 U.S.C. § 119(a) on Patent Application No(s).

201711231769.4 filed in China, on Nov. 30, 2017, the entire
contents of which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] This invention relates to a blade server, and par-
ticularly to a 4 U blade server.

BACKGROUND

[0003] A conventional server generally has standard ele-
ments such as chassis, power, main board, storage medium,
and etc. However, one chassis conventionally has only one
chassis management controller. Although some servers have
more than one chassis management controller 1n one chassis
to control more than one server board, those chassis man-
agement controller cannot mutually support. One of those
chassis management controllers fails, the server board con-
trolled by that chassis management controller cannot be used
by the user.

SUMMARY

[0004] In one embodiment of the mvention, a blade server
has a casing, a plurality of blade server module board, a first
chassis management controller (CMC), and a second CMC.
The casing has a plurality of main board slots at a first side
of the casing and at least a first CMC slot and a second CMC
slot at a second side of the casing opposite to the first side,
wherein the plurality of main board slots are all electrically
connected to the first CMC slot and the second CMC slot,
and the first CMC slot 1s electrically connected to the second
CMC slot. The plurality of blade server module boards are
plugged 1n the plurality of main board slots. The first CMC
1s plugged 1n the first CMC slot to be electrically connected
to the plurality of blade server module boards. The second
CMC 1s plugged 1n the second CMC slot to be electrically
connected to the first CMC and the plurality of blade server
module boards, wherein the second CMC detects the first
CMC to generate a detection signal based on whether the
first CMC functions normally. When the first CMC functions
normally, the plurality of blade server module boards 1s
controlled by the first CMC based on the detection signal,
and controlled by the second CMC based on the detection

signal otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The present disclosure will become more fully
understood from the detailed description given hereimnbelow
and the accompanying drawings which are given by way of
illustration only and thus are not limitative of the present
disclosure and wherein:

[0006] FIGS. 1A and 1B are top views of a blade server 1n
one embodiment of the invention;

[0007] FIG. 1C 1s a front view of the blade server in FIG.
1A;
[0008]
1A;

FIG. 1D 1s a back view of the blade server in FIG.
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[0009] FIG. 2 1s a block diagram of the blade server in one
embodiment of the invention;

[0010] FIG. 3 1s a functional block diagram of the blade
server 1n another embodiment of the invention;

[0011] FIG. 4 1s a functional block diagram of the blade
server module board 1in one embodiment of the invention;

[0012] FIG. S 1s an architecture of the blade server module
board in one embodiment of the invention; and

[0013] FIG. 6 1s an architecture of the blade server module
board 1n another embodiment of the invention.

DETAILED DESCRIPTION

[0014] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawings.

[0015] Please refer to FIG. 1A through FIG. 1D, wherein
FIGS. 1A and 1B are top views of a blade server in one

embodiment of the invention, FIG. 1C 1s a front view of the
blade server 1n FIG. 1A, and FIG. 1D 1s a back view of the

blade server in FIG. 1A. As shown 1n FIG. 1A~FIG. 1D, a
blade server 1000 1n one embodiment of the invention has a
casing 1100, a plurality of blade server module boards
1201~1210, a first chassis management controller (CMC)
1310 and a second CMC 1320. In FIG. 1A through FIG. 1D,
please refer to the auxiliary coordinates system X-Y-Z. In
the following embodiment, the direction of negative X-axis
1s defined as the left side of the blade server, the direction of
positive X-axis 1s defined as the right side of the blade
server, the direction of negative Y-axis 1s defined as the first
side of the blade server, the direction of positive Y-axis 1s
defined as the second side of the blade server, the direction
of negative Z-axis 1s defined as the bottom of the blade
server, and the direction of positive Z-axis 1s defined as the
upper side of the blade server.

[0016] There are a plurality of main board slots 1101~1110
at the first side of the casing 1100 and at least a first CMC
slot 1111 and a second CMC slot 1113 at the second side of
the casing 1100. The plurality of main board slots
1101~1110 are all electrically connected to both of the first
CMC slot 1111 and the second CMC slot 1113. The first
CMC slot 1111 and the second CMC slot 1113 are electri-
cally connected to each other.

[0017] In one embodiment, the electrical connection

between each of the main board slots 1101~1110 and both of
the first CMC slot 1111 and the second CMC slot 1113 1s
implemented by the mid-plane 1115. When the blade server
1000 1s assembled, the mid plane 1115 1s inserted into the
casing 1100 from upper side to bottom, so the mid-plane

1115 1s respectively electrically connected to the main board
slots 1101~1110, the first CMC slot 1111 and the second

CMC slot 1113. Hence, the main board slot 1101~1110 1s
clectrically connected to the first CMC slot 1111 and the
second CMC slot 1113 via the mid-plane 1115.

[0018] The plurality of blade server module boards
1201~1210 are plugged 1nto the plurality of main board slots

1101~1110.

[0019] The first CMC 1310 1s plugged into the first CMC
slot 1111 so as to be electrically connected to the plurality of
blade server module boards 1201~1210. The second CMC
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1320 15 plugged into the second CMC slot 1113 so as to be
clectrically connected to the first CMC 1310 and the plu-
rality of blade server module board 1201~1210.

[0020] Please refer to FIG. 2, which 1s a block diagram of
the blade server in one embodiment of the invention. As

shown 1n FIG. 2, the first CMC 1310 and the second CMC
1320 of the blade server 1000 are both electrically connected
to the blade server module boards 1201~1210 wvia the
mid-plane 1115. In the embodiment in FIG. 2, the second
CMC 1320 i1s the redundant of the first CMC 1310. Explic-
itly, the second CMC 1320 detects the operation status of the

first CMC 1310 and generates a corresponding detection
signal Vdet based on whether the first CMC 1310 functions
normally.

[0021] How the second CMC 1320 detects the operation
status of the first CMC 1310 1s explained 1n the following.
In one embodiment, the second CMC 1320 periodically or
randomly sends a request signal req to the first CMC 1310.
The request signal req, for example, request for certain data.
If the second CMC 1320 does not receive the response
packet resp from the first CMC 1310 1n a period after the
request signal 1s sent, the second CMC 1320 determines the
first CMC 1310 malfunctioning. If the second CMC 1320
receives the response packet resp from the first CMC 1310
in time, the second CMC 1320 determines the first CMC
1320 functioning normally. In another embodiment, the
second CMC 1320 further verifies whether the response
packet resp from the first CMC 1310 1s correct or not so as
to determine whether the first CMC 1310 functions nor-
mally. In addition, one having ordinary skill in the art 1s
capable designing how the second CMC 1320 detects
whether the first CMC 1310 functions normally, and the

invention does not limit thereto.

[0022] In one embodiment, when the first CMC 1310
functions normally, the detectlon signal Vdet generated by
the second CMC 1320 1s, for example, at high voltage. When
the first CMC 1310 malfunctions, the detection signal Vdet
1s, for example, at low voltage. When the detection signal
Vdet 1s at high voltage, the blade server module boards
1201~1210 1s controlled by the first CMC 1310. When the
detection signal Vdet 1s at low voltage, the blade server
module boards 1201~1210 1s controlled by the second CMC
1320.

[0023] In another embodiment, the blade server module
boards 1201~1203 are, for example, primarily controlled by
the first CMC 1310, and the blade server module boards
1206~1210 are, for example, primarily controlled by the
second CMC 1320. The first CMC 1310 also detects whether
the second CMC 1320 functions normally. Explicitly, in the
aforementioned embodiment, the second CMC 1320 sends a
request signal req to the first CMC 1310, and waits for the
response packet resp from the first CMC 1310. In this
embodiment, the response packet resp sent from the first
CMC 1310 1s, for example, a request signal from the first
CMC 1310 to the second CMC 1320, and the request signal
req sent from the second CMC 1320 1s identified by the first
CMC 1310 as the response packet from the second CMC
1320 to the first CMC 1310. When the second CMC 1320
detects the first CMC 1310 malfunctioning, the second CMC
1320 controls the blade server module boards 1201~1205 to
be controlled by the second CMC 1320. On the contrary,
when the first CMC 1310 detects the second CMC 1320
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malfunctioning, the first CMC 1310 controls the blade
server module boards 1206~1210 to be controlled by the
first CMC 1310.

[0024] In one embodiment, please go back to FIG.

1A~FIG. 1D. There are furtherly a first switch slot and a
second switch slot electrically connected to the main board
slots 1101~1110 at the second side of the casing 1100. There
1s a first switch 1410 plugged 1n the first switch slot, and the
first switch 1410 1s electrically connected to the blade server
module boards 1201~1210 plugged 1n the main board slots
1101~1110 via the first switch slot and the mid-plane 1115.
There 1s a second switch 1420 plugged 1n the second switch
slot, and the second switch 1420 1s electrically connected to
the blade server module boards 1201~1210 plugged 1n the
main board slots 1101~1110 via the second switch slot and
the mid-plane 1115. Please refer to FI1G. 2. As shown in FIG.
2, the first switch 1410 and the second switch 1420 are both
clectrically connected to the blade server module boards
1201~1210 via the mid-plane 111. Explicitly, the first switch
1410 and the second switch 1420 are, for example, config-
ured to serve each of the blade server module boards
1201~1210 with the network communication ability or other
communication ability. Further, one of the first switch 1410
and the second switch 1420 fails, the blade server module
boards 1201~1210 use the other one thereof to send signal
so that 1t 1s prevented that the blade server module boards
lose the communication ability while one switch fails.

[0025] In another embodiment, please refer to FIG. 3,
which 1s a functional block diagram of the blade server in
another embodiment of the invention. As shown in FIG. 3,
the blade server 1000', compared with the embodiment in
FI1G. 2, further has a third switch 1430 and a fourth switch
1440. The third switch 1430 1s electrically connected to the
first CMC 1310 and the blade server module boards
1201~1210. The third switch 1430 1s configured to perform
the signal transmaission between the first CMC 1310 and one
of the blade server module boards 1201~1210. The fourth
switch 1440 1s electrically connected to the second CMC
1320 and the blade server module boards 1201~1210, and
configured to perform the signal transmission between the
second CMC 1320 and one of the blade server module
boards 1201~1210.

[0026] Please then refer to FIG. 4, which 1s a functional
block diagram of the blade server module board in one
embodiment of the invention. As shown in FIG. 4, taking the
blade server module board 1201 for example, the blade
server module board 1201 has a baseboard management
controller BMC, a first inter-integrated circuit IIC1 and a
second I1C2. The first inter-integrated circuit 1IC1 1s respec-
tively electrically connected to the baseboard management
controller BMC and the first CMC 1310, and the second
inter-integrated circuit 11C2 1s respectively electrically con-
nected to the baseboard management controller BMC and
the second CMC 1320. In one embodiment, the baseboard
management controller BMC receives the detection signal
Vdet via the second inter-integrated circuit I1C2, and selects
one of the first inter-integrated circuit IIC1 and the second
inter-integrated circuit 11C2 to receive and/or send signal
based on the detection signal Vdet. In another embodiment,
the second CMC 1320 has additional one pin electrically
connected to the baseboard management controller BMC via
the mid-plane 1115. The baseboard management controller
BMC selects one of the first inter-integrated circuit IIC1 and
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the second inter-integrated circuit IIC2 to receive and/or
send signal based on the detection signal Vdet from this pin.

[0027] In one embodiment, the blade server module board
1201 1s further electrically connected to the complex pro-
grammable logic device CPLD of the baseboard manage-
ment controller BMC. The complex programmable logic
device CPLD has a first serial general purpose input/output
port SGPIO1 and a second serial general purpose mput/
output port SGPIO2. The complex programmable logic
device CPLD 1s electrically connected to the first CMC 1310
via the first serial general purpose input/output port SGPI1O1
and to the second CMC 1320 via the second serial general
purpose mput/output port SGPIO2. The baseboard manage-
ment controller BMC generates a corresponding control
signal V¢ based on the detection signal Vdet to control the
complex programmable logic device CPLD either to com-
municate with the first CMC 1310 via the first serial general
purpose input/output port SGPIO1 or to communicate with
the second CMC 1320 via the second serial general purpose
input/output port SGPIO2.

[0028] In one embodiment, the invention further provides
an architecture of the blade server module board. Please
refer to FIG. 5, which 1s an architecture of the blade server
module board in one embodiment of the invention. As
shown 1n FIG. 5, taking the blade server module board 1201
for example, the blade server module board 1201 has a first
baseboard 1201A, a second baseboard 1201B, and a bridg-
ing board 1201C. The first baseboard 1201A has a first
bridging bus BUS1. The second baseboard 1201B 1s con-
figured to be plugged in the corresponding main board slot
so as to be electrically connected to the first CMC 1310 and
the second CMC 1320. The second baseboard 1201B has a
second bridging bus BUS2. The bridging board 1201C has
a first socket SKT1 and a second socket SKT2, the first
socket SK'T1 1s pluggably connected to the first bridging bus
BUS1 and the second socket SK'12 1s pluggably connected
to the second bridging bus BUS2. The baseboard manage-
ment controller BMC, the first inter-integrated circuit 1I1C1,
and the second inter-integrated circuit 11C2 are all disposed
on the first baseboard 1201A. The first inter-integrated
circuit IIC1 and the second inter-integrated circuit 1IC2 are
respective electrically connected to the first CMC 1310 and
the second CMC 1320 via the bridging board 1201C and the
second baseboard 1201B. Practically, there are a variety
models of the blade server module board. The thickness of
the baseboard and the pin count of one model of the blade
server module board are different from those of another one
model. In this embodiment, the blade server module board,
no matter what the specification of its first baseboard 1s, the
second baseboard with unified specification 1s used for being
pluggably connected to the main board slot.

[0029] In one embodiment, as shown in FIG. 6, this
embodiment 1s diflerent from the embodiment 1n FIG. 5 at
that there 1s a gap G between the first baseboard 1201 A and
the second baseboard 1201B. The gap G 1s a room for a
specific electronic element such as a hard disk backplane 1n
one embodiment.

[0030] As above, 1n one embodiment of the invention, the
second CMC detects whether the first CMC functions nor-

mally so as to make the blade server module boards con-
trolled by either the first CMC or the second CMC based on
the detection result. Hence, when the first CMC malfunc-
tions or needs to be repaired, the blade server module boards
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in the same blade server can be temporarily controlled by the
second CMC functioning normally.

1. A blade server, comprising:

a casing having a plurality of main board slots at a first

side of the casing and at least a first chassis manage-
ment controller (CMC) slot and a second CMC slot at
a second side of the casing opposite to the first side,
wherein the plurality of main board slots are all elec-
trically connected to the first CMC slot and the second
CMC slot, and the first CMC slot 1s electrically con-
nected to the second CMC slot;

a plurality of blade server module board plugged 1n the
plurality of main board slots;

a first CMC plugged 1n the first CMC slot to be electri-
cally connected to the plurality of blade server module
boards:

a second CMC plugged in the second CMC slot to be
clectrically connected to the first CMC and the plurality
of blade server module boards, wherein the second
CMC detects the first CMC to generate a detection
signal based on whether the first CMC functions nor-
mally;

a third switch electrically connected to the first CMC and
the plurality of blade server module boards, and con-
figured to perform a signal transmission between one
among the plurality of blade server module boards and

the first CMC; and

a Tourth switch electrically connected to the second CMC
and the plurality of blade server module boards, and
configure to perform a signal transmission between one
among the plurality of blade server module boards and

the second CMC,

wherein when the first CMC functions normally, the
plurality of blade server module boards 1s controlled by
the first CMC based on the detection signal, and
controlled by the second CMC based on the detection

signal otherwise.
2. The blade server 1n claim 1, further comprising:

a first switch slot at the second side of the casing and
clectrically connected to the plurality of main board
slots:

a second switch slot at the second side of the casing and
clectrically connected to the plurality of main board
slots:

a first switch plugged into the first switch slot to be
clectrically connected to the plurality of blade server
module boards; and

a second switch plugged into the second switch slot to be
clectrically connected to the plurality of blade server
module boards;

wherein when one of the first switch and the second
switch fails, the plurality of blade server module boards
send signal via the other one of the first switch and the
second switch.

3. (canceled)

4. The blade server 1n claim 1, wherein each of the blade
server module boards comprises:

a baseboard management controller (BMC);

a first inter-integrated circuit (I°C) respectively electri-
cally connected to the BMC and the first CMC; and

a second I°C respectively electrically connected to the
BMC and the second CMC;
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wherein the BMC selects one of the first I°C and the
second I°C to receive or send signal based on the
detection signal.

5. The blade server in claim 4, wherein each of the blade
server module boards further comprises:

a complex programmable logic device (CPLD) electri-
cally connected to the baseboard management control-
ler, wherein the CPLD comprises:

a first serial general purpose input/output (SGPIO) port
clectrically connected to the first CMC; and

a second SGPIO port electrically connected to the
second CMC:;

wherein the BMC controls the CPLD to receive or send
signal via eitther the first SGPIO port or the second
SGPIO port based on the detection signal.

6. The blade server 1n claim 4, wherein each of the blade
server module boards further comprises:

a first baseboard has a first bridging bus;

a second baseboard configured to pluggably connected to
the corresponding main board slot to be electrically
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connected to the first CMC and the second CMC,
wherein the second baseboard has a second bridging
bus; and
a bridging board having a first socket pluggably con-
nected to the first bridging bus and a second socket
pluggably connected to the second bridging bus;

wherein the BMC, the first I°C and the second I*C are all
on the first baseboard, and the first I°C and the second
I°C are electrically connected to the first CMC and the
second CMC wvia the bridging board and the second
baseboard.

7. The blade server in claim 6, wherein a gap between the
first baseboard and the second baseboard forms a room for
an electronic element.

8. The blade server in claim 7, wherein the electronic
clement 1s a hard disk backplane.

9. The blade server in claim 1, further comprising a
mid-plane in the casing and respectively electrically con-
nected to the plurality of main board slots, the first CMC slot
and the second CMC slot, wherein the plurality of main
board slots are electrically connected to the first CMC slot
and the second CMC slot via the mid-plane.
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