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(57) ABSTRACT

An operation method for a server system includes[: (A)]
under control of a hardware abstraction layer (HAL), a
plurality of node management units sharing a hardware
resource[; (B) if] I/ one of the node management units needs
to use the hardware resource, the method includes the node
management unit sending an instruction or a data to the HAL
and accordingly the HAL using the hardware resource in
represent of the node management unit[; and (C) if} If an
external instruction is received, the method includes the
HAL identifying which transmission port of the hardware
resource receives the external instruction, so to send the
external instruction to a corresponding node management
unit[, and]. 7hen, after the external instruction is executed,
the method includes the corresponding node management
unit sending back an information to the HAL so that the
HAL sends back the information to an external system
administrator.

14 Claims, 4 Drawing Sheets
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1
SERVER SYSTEM AND OPERATION
METHOD 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. 99124360, filed Jul. 23, 2010, the subject matter
of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates in general to a server system and an
operation method thereof.

2. Description of the Related Art

The blade server has been widely used in many fields of
application. In general, several blade servers are assembled
in a chassis system so as to provide operation convenience
for the user. The blade server clusters together the core
computing circuits of all server systems in a server station.
The system administrator maintains and controls the server
systems and the network of the server station, so that the
system administrator can maintain and control the computer
server systems clustered together.

Currently, the server manages nodes according to the
intelligent platform management interface (IPMI) protocol,
and a baseboard management controller (BMC) is used for
monitoring the node, recording the events and recovering
the system error. The node refers to a computing unit with
independent computing ability. The node at least includes a
central processing unit (CPU) and a memory. For the prod-
ucts currently available in the market, one single BMC can
only manage one single node but not manage a plurality of
nodes concurrently. The chassis system has a hardware
chassis management module (CMM) for managing the
entire chassis system.

Since the demand for data center increases along with the
development of cloud technology, how to accommodate
more nodes within a limited space to increase the computing
ability has become an imminent task to the IT industry.

Examples of the invention disclose a server system and an
operation method thereof capable of reducing the number of
BMC chips for increasing the internal space of the server so
that more nodes can be disposed and the cost can be reduced.

SUMMARY OF THE INVENTION

Examples of the invention are directed to a server system
and an operation method thereof. Through a hardware
abstraction layer (HAL), a plurality of node management
units (realized by software and respectively used for man-
aging a node) of the BMC can share the hardware resource
of the BMC.

According to an embodiment of the present invention,
provided is a server system including at least a system board
comprising a baseboard management controller and a plu-
rality of nodes, wherein the baseboard management control-
ler comprises a plurality of node management units, a
hardware abstraction layer (HAL) and a hardware resource,
and the node management units respectively manage the
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2

nodes and share the hardware resource under the control of
the HAL; a connection port used for connecting to an
external system administrator; and an internal channel con-
nected to the system board and the connection port.

According to another embodiment of the present inven-
tion, provided is an operation method for a server system
comprising at least a system board, the system board com-
prising a baseboard management controller and a plurality of
nodes, the baseboard management controller comprising a
plurality of node management units, an HAL and a hardware
resource, the node management units respectively managing
the nodes, the operation method comprising: (A) sharing the
hardware resource by the node management units under the
control of the HAL; (B) transmitting an instruction or a data
to the HAL by the node management unit when one of the
node management units needs to use the hardware resource,
wherein the HAL uses the hardware resource on behalf of
the node management unit; and (C) if an external instruction
is received, the HAL identifying which transmission port of
the hardware resource receives the external instruction and
transmitting the external instruction to the corresponding
node management unit and after the external instruction is
executed, the corresponding node management unit trans-
mitting an information to the HAL and the HAL further
transmits the information to an external system administra-
tor via the transmission port.

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 is made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a chassis system according to an embodi-
ment of the invention;

FIG. 2 shows a BMC according to the embodiment of the
invention;

FIG. 3 shows how a plurality of NMU share the hardware
portion of the BMC through an HAL according to the
embodiment of the invention; and

FIG. 4A~FIG. 4C show the transmission of instruction/
information through the HAL according to the embodiment
of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

In an embodiment of the invention, one single BMC can
manage a plurality of nodes. By use of a hardware abstrac-
tion layer (HAL), the BMC is expanded from single-node
management to multi-node management and is still con-
formed to the IPMI protocol. Thus, the number of BMC
chips used in the chassis system is reduced, not only
reducing the cost but also saving the space and lowering the
internal temperature of the chassis system.

FIG. 1 shows a chassis system according to the embodi-
ment of the invention. As indicated in FIG. 1, the chassis
system 100 at least includes a connection port 101, a local
area network (LAN) 102, an inter-integrated circuit (I*C)
bus 103, and a plurality of system boards. Although in FIG.
1, the chassis system 100 includes three system boards
110~130, but the embodiment of the invention is not limited
thereto. The system board 110 includes a BMC 111 and
nodes 112-1~112-Y, the system board 120 includes a BMC
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121 and nodes 122-1~122-Y, and the system board 130
includes a BMC 131 and node 132-1~132-Y, wherein Y is a
positive integer.

The instruction and the signal from the system adminis-
trator are further transmitted to the corresponding system
board through the connection port 101. Also, the information
from the system board is transmitted to the system admin-
istrator through the connection port 101.

As indicated in FIG. 1, the LAN 102 and the I°C bus 103
provide a communication path between the BMCs of the
system boards. In other embodiment of the invention, the
BMC selectively has a chassis management module (CMM).

FIG. 2 shows the BMC according to the embodiment of
the invention. As indicated in FIG. 2, the BMC includes a
hardware portion and a software portion. The software
portion includes an HAL 211 and node management units
(NMU) 212-1~212-Y, and the hardware portion includes a
general purpose input/output (GPIO) pin 221, a storage unit
222, a serial port 223, a sensing unit 224, a system interface
(SI) 225, a LAN interface 226 and an I°C interface 227.

For each node, the BMC accesses the reading of the
sensing unit 224 so as to monitor physical parameters (such
as CPU temperature, memory temperature, and voltage) of
the node. For example, the BMC may have three CPU
temperature sensors for sensing the CPU temperatures of
three nodes respectively. Moreover, the BMC controls the
ON/OFF state of the system through the GPIO pin 221. In
addition, the system administrator may transmit an IPMI
instruction to the BMC through the AN interface 226 or the
system interface 225, for requesting the BMC to execute the
IPMI instruction transmitted thereto.

The NMU is a management software unit conformed to
the IPMI protocol. That is, in terms of the BMC 111, the
NMU 1~NMU 3 respectively manage the nodes 112-1~112-
3. Since one single BMC manages a plurality of nodes, a
plurality of NMUs must share the hardware portion of the
BMC. Thus, the hardware abstraction layer (HAL) 211 is
used to resolve the above issue. For each NMU, the HAL
211 establishes a respective logic (virtual) hardware device
mapped to physical hardware device(s).

FIG. 3 shows how a plurality of NMU shares the hard-
ware portion of the BMC through the HAL according to the
embodiment of the invention. As indicated in FIG. 3, when
the NMU needs to accesses a sensor data record (SDR), the
NMU does not needs to know the physical access address of
the SDR of the node in the storage unit 222. When the NMU
needs to read the SDR data, the NMU informs the HAL 211
which SDR data (such as the CPU temperature, the memory
temperature, and the applying voltage) of the node the NMU
needs and the HAL 211 transmits the SDR data of the
corresponding node to the NMU. SDR1~SDR3 respectively
denote the SDR data of the nodes 1~3, which respectively
correspond to the NMU1~NMU3.

Similarly, when the NMU needs to store the SDR data, the
NMU does not need to know the physical storage address of
the SDR of the node in the storage unit 222. When the NMU
needs to store the SDR data, the NMU transmits the to-be-
stored SDR data to the HAL 211 which accordingly stores
the SDR data to the storage unit 222. That is, the HAL 211
maps data to be accessed or stored by the NMU to the
storage unit 222.

A system event log (SEL) is used for storing the events
(such as system abnormality) of the node. Similarly, when
the NMU 1~NMU 3 need to access SEL 1~SEL 3, the HAL
211 accesses the storage unit 222 like the above disclosure.
A field replaceable unit (FRU) is used for recording system
information such as the number of the system board and the
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product name. Similarly, when the NMU 1~NMU 3 need to
access the FRU 1~FRU 3, the HAL 211 accesses the storage
unit 222 like the above disclosure. Furthermore, data map by
the HAL 211 is not limited to SDR, SEL and FRU. Other
functions in the IPMI protocol, such as serial over LAN
(SOL), platform event filter (PEF), sensor monitor and
chassis control etc can be mapped or transmitted by the
NMU through the HAL.

FIG. 4A~FIG. 4C show the transmission of instruction/
information through the HAL according to the embodiment
of the invention. As indicated in FIG. 4A, the communica-
tion between the system administrator 410 and the HAL 211
is bi-directional, and so is the communication between the
HAL 211 and the NMU.

FIG. 4B shows the system administrator 410 transmitting
an IPMI instruction to the BMC through the HAL 211. As
indicated in FIG. 4B, the system administrator 410 transmits
an IPMI instruction to the HAL 211. Then, the HAL 211
judges whether the IPMI instruction is transmitted through
a system interface (SI) (as indicated in step 421) or through
an LAN interface (as indicated in step 422). If the IPMI
instruction is transmitted through the SI, then the HAL 211
judges whether the IPMI instruction is transmitted through
the first transmission port SI 1 (which is corresponding to the
node 1) of the SI, the second transmission port SI 2 (which
is corresponding to the node 2) of the SI or the third
transmission port SI 3 (which is corresponding to the node
3) of the SI, as indicated in step 431~433. In the present
embodiment of the invention, the system interface of the
BMC has a plurality of SI transmission ports, and three SI
transmission ports are used for connecting the BMC to the
system administrator 410. If the IPMI instruction is trans-
mitted through the LAN interface, then the HAL 211 judges
whether the IPMI is transmitted through the first transmis-
sion port LAN 1 (which is corresponding to the node 1) of
the LAN interface, the second transmission port LAN 2
(which is corresponding to the node 2) of the LAN interface
or the third transmission port LAN 3 (which is correspond-
ing to the node 3) of the LAN interface, as indicated in step
434~436. In the present embodiment of the invention, the
LAN interface of the BMC has a plurality of LAN trans-
mission ports, and three LAN transmission ports are used for
connecting the BMC to the system administrator 410. After
the judgment steps 431~436, the HAL determines which of
the NMU 1~-NMU 3 should the IPMI instruction from the
system administrator 410 be transmitted to, and the HAL
211 accordingly transmits the IPMI instruction to the target
NMU.

FIG. 4C shows the BMC transmits information to the
system administrator 410 through the HAL 211. After the
NMU receives the IPMI instruction from the system admin-
istrator 410, the NMU performs corresponding operation,
and then transmits the response information back to the
system administrator 410 through the HAL 211. As indicated
in FIG. 4C, the NMU transmits the response information to
the HAL 211. Next, the HAL 211 judges whether the
response information is received through the system inter-
face (SI) (as indicated in step 441) or the LAN interface (as
indicated in step 442). If the response information is
received through the system interface, then the HAL 211
analyzes the received response information, and identifies
which NMU issues the response information (steps 451~453
and steps 454~456). In the present embodiment of the
invention, the system interface of the BMC has a plurality of
SI transmission ports, and three SI transmission ports are
used for connecting the system administrator 410 to the
BMC. The LAN interface of the BMC has a plurality of
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LAN transmission port, and three LAN transmission ports
are used for connecting the system administrator 410 to the
BMC. The HAL 211 judges whether the response informa-
tion is transmitted through the system interface, and then
further identifies which NMU issues the response informa-
tion (steps 451~453). Thus, the HAL 211 can transmit the
response information back to the system administrator 410
through the interface (such as SI) which originally receives
the information (step 461~463). Similarly, HAL 211 judges
whether the NMU transmits the response information
through the LAN interface, and then identifies which NMU
issues the response information (steps 454~456), thus the
response information is transmitted back to the system
administrator 410 through the interface (LAN interface)
which originally receives the information (steps 464~466).

In the embodiment of the invention, when the system
administrator 410 sends the IPMI instruction to the BMC
through the LAN interface or the system interface, the HAL
211 identifies which transmission port receives the IPMI
instruction, and transmits the instruction to a corresponding
NMU. After the instruction is executed by the NMU, the
NMU transmits the information back to the HAL 211, which
accordingly transmits the response information back to the
system administrator 410 through the original transmission
port. However, the embodiment of the invention is not
subjected to the above exemplification that the HAL 211 has
to transmit the IPMI instruction through the LAN interface
or the system interface. In other embodiments of the inven-
tion, the HAL 211 can also transmit the IPMI instruction
through other interface supported by the IPMI protocol.

To summarize, the embodiment of the invention has at
least the following advantages. (1) The number of BMC
chips in a high-density server (such as a blade server) is
reduced, so that the cost is reduced accordingly. (2) Space is
utilized more effectively, the number of nodes and comput-
ing ability of the server are higher, and system temperature
is lowered (due to the decrease in the number of BMC
chips).

While the invention has been described by way of
example and in terms of the preferred embodiment(s), it is
to be understood that the invention is not limited thereto. On
the contrary, it is intended 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 is claimed is:

1. A server system, comprising:

at least a system board comprising a baseboard manage-

ment controller and a plurality of nodes, wherein the
baseboard management controller comprises a plurality
of node management units, a hardware abstraction
layer (HAL) and a hardware resource, and the node
management units respectively manage the nodes and
share the hardware resource under the control of the
HAL;

a connection port used for connecting to an external

system administrator; and

an internal channel connected to the system board and the

connection port;

the at least a system board further comprising a plurality

of transmission ports, the baseboard management con-

troller being connected to the external system admin-

istrator via the transmission ports, wherein

[if] after an external instruction is transmitted to the
baseboard management controller through the hard-
ware resource, [then] the HAL identifies which trans-
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6

mission port receives the external instruction and
transmits the external instruction to the correspond-
ing node management unit, and

after the corresponding node management unit
executes the external instruction, the corresponding
node management unit transmits an information to
the HAL for transmitting the information back to the
external system administrator via the transmission
port.

2. The server system according to claim 1, wherein for
each node management unit, the HAL establishes a logic
hardware device mapped to the hardware resource.

3. The server system according to claim 2, wherein if one
of the node management units needs to use the hardware
resource, the node management unit transmits an instruction
to the HAL and the HAL accesses the hardware resource
according to the instruction and transmits a result to the node
management unit.

4. The server system according to claim 2, wherein when
one of the node management units needs to use the hardware
resource, the node management unit transmits a data to the
HAL and the HAL accesses the hardware resource according
to the data.

5. An operation method for a server system comprising at
least a system board, the system board comprising a base-
board management controller and a plurality of nodes, the
baseboard management controller comprising a plurality of
node management units, a hardware abstraction layer (HAL)
and a hardware resource, the node management units respec-
tively managing the nodes, the operation method compris-
ing:

(A) sharing the hardware resource by the node manage-

ment units under the control of the HAL;

(B) transmitting an instruction to the HAL by the node
management unit when one of the node management
units needs to use the hardware resource, wherein the
HAL uses the hardware resource on behalf of the node
management unit, accesses the hardware resource
according to the instruction and transmits a result to the
node management unit; and

(O) [if] after an external instruction is received, the HAL
[identifying] identifies which transmission port of the
hardware resource receives the external instruction and
[transmitting] ransmits the external instruction to the
corresponding node management unit and, after the
external instruction is executed, the corresponding
node management unit [transmitting] sransmits an
information to the HAL and the HAL further transmits
the information to an external system administrator via
the transmission port.

6. The operation method according to claim 5, wherein,

the step (A) comprises:

for each node management unit, establishing a logic
hardware device mapped to the hardware resource by
the HAL.

7. The server system according to claim 2, wherein when
one of the node management units needs to use the hardware
resource, the node management unit transmits a data to the
HAL and the HAL accesses the hardware resource according
to the data.

8. The server system according to claim 1, wherein the
HAL identifies which one of the plurality of transmission
ports received the external instruction.

9. The server system according to claim 1, wherein the
external instruction is transmitted to the baseboard man-
agement controller through the hardware resource.
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10. The server system according to claim 1, wherein the
server system comprises at least three system boards.

11. The operation method according to claim 6, wherein
when one of the node management units needs to use the
hardware resource, the node management unit transmits an 5
instruction to the HAL and the HAL accesses the hardware
resource according to the instruction and transmits a result
to the node management unit.

12. The operation method according to claim 6, wherein
when one of the node management units needs to use the 10
hardware resource, the node management unit transmits a
data to the HAL and the HAL accesses the hardware
resource according to the data.

13. The operation method according to claim 5, wherein
the information comprises response information regarding 15
execution of the eternal instruction.

14. The operation method according to claim 5, wherein
the server system comprises at least three system boards.

#* #* #* #* #*



