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Overview

1.1 Product Positioning

1.2 Features

1.1 Product Positioning

The HUAWEI X6800 highdensity server (X680fbr short) is a nevgeneration server
designed for higiperformance computing (HPC), cloud computing, Internet, and data center
applications.

The X6800 architecture is optimized for softwaefined storage (SDS), big data, and
softwaredefined infrastruture (SDI). It is an ideal choice for largeale server deployments.

The X6800 is oriented towards the following applications:

Internet and data center applications

The X6800 provides customized server solutions that offer low power consumption, easy
mairtenance, and quick deployment.

HPC and cloud computing applications

The X6800 provides a hardware platform that features high reliability and virtualization
performance.

SDS and big data applications
The X6800 provides a modular architecture that feahiggsdensity and flexible
configuration for the computing and storage.

Figure 11 shows the X6800 appearance.
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Figure 1-1 X6800 appearance

1.2 Features

The X6800 provides the following features:
Flexible Configuration

The basic 4U architgure incorporates blade server advantages, allowing you to
configure singleslot, dualslot, fourslot, or eighislot server nodes.

The X6800 supports flexible configuration, including configuration of pure compute
nodes, configuration of GPU acceleratimmdes, and mixed configuration of compute
and storage nodes.

High Computing Density

The X6800 provides computing density twice that of a conventional 1U rack server and
four times that of a conventional 2U rack server in a rack, which improves space
utili zation in equipment rooms.

The X6800 provides twice storage density of a conventional 1U rack server in a rack. If
each X6800 server is configured with four CPUs, a cabinet supports 48@13 5ard
disks in full configuration.

A cabinet supports up to &nhgleslot server nodes, with up to 160 processors and a
maximum memory capacity of 80 TB.

Unified Management and Easy Maintenance

The X6800 uses the integrated baseboard management controller (iBMC) and Hyper
management module (HMM) to implement unifid@nagement. By incorporating
advantages of rack and blade servers, the X6800 allows nodes to be maintained from the
front of the cabinet and supports both front and rear cabling. This meets deployment

Issue01 (201506-18) HuaweiProprietary and Confidential 2
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requirements of traditional equipment rooms (requirgey cabling) and new equipment
rooms (requiring front cabling) and facilitates maintenance of the cool wind area.

The X6800 adopts a modular design and supportsvaappable components, greatly
increasing O&M efficiency.

Shared Architecture and High Enegy Efficiency
The server nodes share four PSUs and five fan modules, which simplifies deployment
and increases PSU and fan module utilization.
The X6800 uses Huawei Dynamic Energy Management Technology (DEMT) to control
system energy consumption, whichximaizes the energy efficiency.

Redundancy and Reliability
The X6800 uses a passive backplane to protect the system from single point of failures
(SPOFs), delivering higher reliability and security than an active backplane.
The X6800 supports redundant faodules and PSUs and RAID configuration,
preventing data loss and service interruption.
The X6800 uses carrietass components and manufacturing processes to provide higher
stability and longer lifecycle.
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System Design

2.1 Architecture Design
2.2 Heat Dissipation
2.3 Management and Monitoring

2.4 Advantages

2.1 Architecture Design

The X6800 uses the negeneration Huaweproprietary system architecture. The architecture
design has the following features:
The 4 U chassis can hold server nodes of different widths and types.
All server nodes in an X6800 share the BU1 + 1 or 2 + 2 redundancy.
All fan modules in an X6800 share the fan modules in N + 1 redundancy.
The X6800 supports network controller sideband interface (NCSI) and provides service
and management ports from the front and service ports from thef tbarserver.

Figure 21 shows the X6800 system architecture.
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Figure 2-1 X6800 system architecture
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2.2 Heat Dissipation

The system draws in air from the front of the chassis, delivers the cool air to the server
nodes, hard disks, prasors, dual iline memory modules (DIMMSs), backplane, and
fan modules, and then discharges warm air through the rear of the chassis.

Two PSUs are installed in each side of the server chassis. Separated ventilation channels
are reserved to deliver the ratwair from the PSU fans for cooling.

The system fans implement cooling of the management boards and I/O boards on the fan
modules.

The highpressure counteptating fans offer 10% higher air volume than common fans.
The refined air channels implement centrated cooling of heaensitive devices. The
optimal distribution of temperature sensors covers all areas of high heat concentration
(server hotspots), facilitating accurate fan speed adjustment. The cellular design on the
panel offers a porosity of &6, which is 10% higher than that of square holes. The fans
use the PID algorithm to adjust the fan speed smoothly and efficiently. All these heat
dissipation designs ensurelehge r m st abl e running of the

Figure 22 shows the X6800 ventilation channels.
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Figure 2-2 Ventilation channels
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2.3Management and Monitoring

The iBMC and HMM implement management and monitoring of the X6800. The iBMC
on each node implements node management through the Intelligent Platform
Management Inteaice (IPMI), KVM, or virtual DVDROM drive. The HMM

implements chassis management, which includes fan management, PSU management,
and chassis asset management.

The HMM and iBMC implement aggregation management through LAN switches
(LSWs). The LSWs providexéernal GE port, through which users can access the HMM
and iBMC to manage the chassis and server nodes.

The HMM works with the fan switch boards to implements fan management. The fan
switch board provides five independent puldgdth modulation (PWM) combl signals
to control the fan speed and ten tachometer (TACH) signals to detect the fan speed.

Based on the ambient temperature and temperature of the tempseasitare

components on the boards, the HMM uses Huawei speed adjustment algorithms to
detemine a proper rotation speed, and then sends it to the fan switch board. The fan
switch board receives fan speed signals from the fan modules and reports the fan module
status to the HMM.

PSU monitoring and management: The HMM provides one-iintegratectircuit (1°C)

for managing the PSUs and general purpose input/output (GPIO) pins for detecting the
PSU installation status and PwrOk state. The HMM supports queries on PSU output
power, PSU installation status, and PSU alarms.

Figure 23 shows the X6800 management and monitoring design.
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Figure 2-3 X6800 monitoring and management design
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The X6800 uses Huawei proprietary system architecture with front maintenance and
front and rear access cabling, providing easy mainteraribe cool wind area.

The X6800 can hold eight 4U8, four 4U4, two 4U2, or one 4U1 server node. This
architecture allows flexible configuration and easy upgrades and maintenance.

The X6800 uses a modular design and supportswappable server nodes, hdisks,
PSUs, fan module, and I/O module, which increases maintenance efficiency.

The X6800 uses the iIBMC and HMM to implement management. The iBMC manages
server nodes, and the MMC manages the fan modules, PSUs, and chassis.

All server nodes share the PSbhd heat dissipation, improving PSU conversion
efficiency and reducing system power consumption.
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Hardware Description

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Appearance
Components
Server Node
PCle

Fan Module
PSU
Backplane

System Management Board and Fan Switch Board

3.1 Appearance

The X6800 is 4U (176.0 mm or 7.0 in.) high. It uses a modular design to separate its chassis
from the server nodes. The X6800 can hold server nodes of different widths and types.

Figure 31 shows the X6800 appearance.

Issue01 (201506-18)
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Figure 3-1 X6800 appearance

Front View

Figure 32 shows the front view of the X68@Bat houses four XH628 V3 server nodes.

Figure 3-2 Front view of an X6800

1. Server node slot 1 2 Server node slot 2
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3 Server node slot 3 4 Server node slot 4
5 Aggregation management 6 Aggregation management
network port link indicator network port
7 Aggregaton management 8 UID indicator
network port active indicator
9 Operating status indicator - -
Table 31 describes the indicators on the panel.
Table 3-1 Indicators on the panel
Item Color | State Description
Operating status| Red Blinking at | A major alarm is generated.
indicabr 1Hz
Blinking at | A critical alarm is generated.
5 Hz
Green | Off No power is supplied, or the PSU is
abnormal.
Steady on | The PSU is operating properly.
UID indicator Blue Off The chassis is not located.
Steady on | The chassis is being located.
Management Green | Off The network cable is not connected to the
network port link management network port.
indicator — -
Blinking The network cable is connected to the
management network port.
Management Orange| Off No data is being transmitted.
networkport - - -
active indicator Steady on | Data is being transmitted.
Rear View of the X6800
The X6800 chassis houses five fan modules, four PSUs, eight PCle slots, and two
management modules (MMgjigure 33 shows the rear view of the X6800 configured with
XH628 V3 server nodes.
Issue01 (201506-18) HuaweiProprietary and Confidential 10
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Figure 3-3 Rear view of an X6800
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1 PSU 1 2 PSU 2

3 MM 1 4 PCle slot 8

5 PCle slot 7 6 PCle slot 6

7 PCle slot 5 8 PCle slot 4

9 PCle slot 3 10 PCle slot 2

11 PCle slot 1 12 MM 2 (reserved)

13 PSU 3 14 PSU 4

15 Fan module 5 16 I/O module 1

17 Fan module 4 18 I/O module 2

19 I/O module 3 20 Fan module 3

21 I/O module 4 22 Fan module 2

23 Fan module 1 - -
3.2Components

Figure 34 describes the siam components of the X6800.
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Figure 3-4 X6800 components

Table 32 describes the X6800 components.

Table 3-2 X6800 component description

No. ltem Description

1 Server node | The X6800 supports flexible configuration of the XH622 V3 /
XH628 V3 duaislot server nodes and XH620 V3 singlet
nodes.

2 Chassis The X6800 is 4U (176.0 mm or 7.0 in.) high. It provides four

duatwidth slots on the front, and four PSU slots, five fan mod
slots, two MM slots, and eight PCle slots on the rear.

3 I/O modde | The X6800 provides up to eight standard PCle x8 slots for ei
half-height halflength PCle cards , providing more external pq
or high-performance storage for each server node.

4 PSU The X6800 can be configured with four AC or DC (including
high-voltage DC) PSUs.

5 MM The MMs are heswappable and support aggregation
management.

6 Fan module | The X6800 is configured with five heswappable fan modules

in N + 1 redundancy mode.

3.3Server Node

The X6800 can be flexibly configured with different typéserver nodes. You can choose
server nodes based on service requirements.

Figure 35 shows a duaslot server nodé XH628 V3.
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Figure 3-5 XH628 V3 appearance

Figure 36 shows a duaslot server nodé XH622 V3.

Figure 3-6 XH622 V3 appearance

Figure 37 shows a singlslot server nodé XH620 V3.
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Figure 3-7 XH620 V3 appearance

3.4PCle

The 1/0 module in the rear of the X6800 chassis offers eight standard PCle x8 slots for
installing eight hakheight talf-length PCle cards, providing more external ports for each
server node.

Figure 38 shows the PCle slots.

Figure 3-8 PCle slots

=~
()]
4]

LLL LD L e
LLL L L L L L e -

| —o
[ EEEEEEEEEE

1" s
[
].J

i
I'
[

Figure 38 lists the mapping between PCle slots and 4U8 server nodes.
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Table 3-3 Mapping betveen PCle slots and 4U8 server nodes

PCle Slot Server Node

PCle 1

PCle 2

PCle 3

PCle 4

PCle 5

PCle 6

PCle 7

(N[O | | W[IN|PF

PCle 8

Figure 38 lists the mapping between PCle slots and-glatlserver nodes.

Table 3-4 Mapping betwee PCle slots and 4U4 server nodes

PCle Slot Server Node

PCle 1

PCle 2

PCle 3

PCle 4

PCle 5

PCle 6

PCle 7

N[ N[|Ooo[fOoa|[wWw|W]|kF]|PF

PCle 8

Table 35 lists the technical specifications of the PCle slots.

Table 3-5 Technical specifications &Cle slots

ltem Specifications Remarks

Dimensions (H x L) 68.90 mm x 167.65 mm Half-height, halflength
(2.71in. x6.60in.)

Maximum power 25W Single slot

consumption

For details about the standard PCle cards, see the Server Product Compasbility L
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3.5Fan Module

The X6800 implements forced cooling by drawing in air from the front of the chassis and
discharging air through the rear of the chassis. The MM controls the fan speed based on the

server node operating status. The X6800 houses five paicainferrotating fans. The heat

dissipation is not affected if a single fan is faulty.

Figure 39 shows the installation positions of fan modules in an X6800.

Figure 3-9 Installation positions of fan modules

T
TETTT

Table 36 describes the indicators on a fan module.

Table 3-6 Description of the indicators on a fan module

Jee e e e e
SESSEEESSS

Name Color State Description
Fan module Red and Green Red The fan module is
operating status faulty.
indicator
Green The fan module is
operating properly.

3.6PSU

The X6800 uses four AC or DC PSUs.
The input voltage range of the PSUs on the X6800 is as follows:

AC PSUs: 100 V to 240 V AC (input frequency: 50 Hz or 60
DC PSUsi48 Vtoi60V DC

380 V HV DC PSUs: 260 V to 400 V DC

240V HV DC PSUs: 192 V D@ 288 V DC

The output voltage of the PSUs is 12 V DC.
Figure 310 shows an AC PSU.

Hz)

Issue01 (201506-18) HuaweiProprietary and Confidential
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Figure 3-10AC PSU

The AC PSU panel has a latch, an AC power socket, and an operating status indicator, as
shown inFigure 311.

Figure 3-11 AC PSU panel

1. Handle 2 Operating status
indicator
3 Power input socket | 4 Latch

Table 37 describes the PSU operating status indicator on the AC PSU panel.

Table 3-7 Operating status indicator on the AC PSU

Name Color Status Descriptio n
Operating status Green | Off No power is supplied, or the PSU is
indicator abnormal.
Steady The PSU is operating properly.
green

Figure 312 shows a DC PSU.
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Figure 3-12DC PSU
-
The DC PSU panel has a latch, a DC power socket, angeaatimg status indicator, as
shown inFigure 313.
Figure 3-13DC PSU panel
Zz @
8 =
L x
5 -
2 3 4 5 8
1 Handle 2 Operating status
indicator
3 Ground cable 4 RTN(+)
5 NEG() 6 Latch
Table 37 describes the PSU operating status indicatothe DC PSU panel.
Table 3-8 Description of the operating status indicator on the DC PSU
Name Color Status Description
Operating status Green Off No power is
indicator supplied, or the PSU
is abnormal.
Issue01 (201506-18) HuaweiProprietary and Confidential 18
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Name Color Status Description
Steady green The PSU is
operating properly.

Table 39 lists the PSUs supported by the X6800.

Table 39 PSUs supported by the X6800

BOM Specifications Note

02310QWX | AC/DC Power Module 750W 100%40V/9.0~4.5A
OR 240VDC/5A +12V/62.5A 94.0% Platinum.

2559 BTU/hr

02270113 DC/DC Power Modle 824 W-38 V--75 V/26 A +12
V/65 A 93.5% Gold.

2811 BTU/hr

02130985 | AC/DC Power Module 1200 W 100-240 V/6.6~9.3 A
OR 240V DC/8 A +12 /100 A 94.0% Platinum. 273
BTU/hr(at 100 VV AC); 3071 BTU/hr(at 11020 V

AC); 4094 BTU/hr(at 20240 V AC)

0227046 DC/DC Power Module 1200 W 26400 V/6 A +12 Only for china
V/100 A 94% Platinum.

4094 BTU/hr

[l noTE

For details, see th€6800 Compatibility List

3.7Backplane

The X6800uses a passive backplane. The backplane connects server nodes to the HMM, rear
I/O transfer board, fan switch board, and PSUs, as shokigume 314.

Figure 3-14 Backplane

Issue01 (201506-18) HuaweiProprietary and Confidential 19
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3.8 System Management Board and Fan Switch Board

The X6800 uss the HMMs and fan switch board to performoiiband management. The

HMMs are hotswappable and implement temperature monitoring, fan management, power
management, and node management. The fan switch board provides fan management ports

and system aggragon management functions.

Figure 315 shows the positions of the HMMs and fan switch board.

Figure 3-15 Positions of the system management board and fan switch board
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Figure 316 shows the front view of thiglM.
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Figure 3-16 Front view of the MM
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3 UID indicator 4 Active/Standby
switchover indicator
5 Handle 6 Management
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network port network port active
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9 Seral port - -
Table 310describes the indicators on an MM panel.
Table 3-10 Indicators on an MM panel
Name Color | Status Description
Operating status| Red Blinking at | A major alarm is generated.
indicator 1Hz

Blinking at | A critical alarm is generated.

5 Hz
Green | Off No power is supplied, or the MM is
Issue01 (201506-18) HuaweiProprietary and Confidential 21
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Name Color | Status Description
abnormal.
Steady on | The MM is operating properly.
UID indicator Blue Off The chassis is not located.
On The chassis is being located.
Active/Standby | Orang | Off The MM is in the standby state.
switchover — -
indicator On The MM is in the active state.
Management Green | Off The network cable is not connected to the
network port link management network port.
indicator — -
Blinking The network cable is connected to the
management n&brk port.
Management Orange| Off No data is being transmitted.
network port - - -
active indicator On Data is being transmitted.
Issue01 (201506-18) HuaweiProprietary and Confidential 22
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Security Management

4.1 Compute Node
42 MM

4.1 Compute Node

4.2MM

Compute nodes support security solutions based on the Trusted Platform Module (TPM).

The TPM is a security chip that complies with the Trusted Computing Group (TCG) TPM
specification. The hardwateased TPM provides data engtipn, password protection,
authentication, and internal resource protection. The TPM V1.2 is available.

The TPM is installed on a compute node and connects to the compute node through a port.
You can access a compute node with the TPM only after auttionizarhich ensures data
security based on hardware.

The MM security involves hierarchical command protection, remote Secure Shell (SSH) login,
and Simple Network Management Protocol (SNMP) encrypted authentication.

Hierarchical Command Protection

To ersure operation security, only the user who has passed the authentication can access the
MM through an Ethernet port.

The MM provides hierarchical protection for command lines. The commands are classified
into commands of the monitoring level, configuratiewel, and management level in

ascending order. Login users are classified into common user, operator, and administrator.
After logging in to the MM, a user can run only the commands corresponding to or lower than
the specified level.

Remote SSH Login

The MMs support Secure Shell (SSH), which provides security protection and verification
functions. SSH defends against various attacks on an insecure network. The MMs also
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support Secure File Transfer Protocol (SFTP) to provide encryption protection for file
transfer.

SNMP Encrypted Authentication

The MMs support the SNMPv3 and SNMP Trap v3 encrypted authentication functions. If the
MMs are managed by the network management site using SNMP, tHeasedrsecurity
mode (USM) encryption authentication is use@mnsure security of the MMs.

The MMs support MD5 or SHA SNMP V3 and SNMP Trap V3 authentication, and DES or
AES encryption. The default authentication type is MD5, which is easy to crack. You are
advised to set the authentication type to SHA.

(Ll noTE
The MMs spport SNMPv1, SNMPv2c, FTP, and Telnet protocol, which are disabled by default for
security purposes. If you need to enable SNMPv1 or SNMPv2c, contact Huawei technical support.
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Management

The X6800 uses the HMM and iBMC to perform node management aiud-bahd

aggregation management. The X6800 uses the HMM to perform management board hot swap,
out-of-band aggregation management, and system power consumption managements. The
X6800 uses Huawsgiroprietary iBMC intelligent management system to implemenbtem

server management. The iBMC complies with IPMI 2.0 specifications and provides reliable
hardware monitoring and management.

5.1 HMM
5.2 iBMC

5.1HMM

The Hyper management module (HMM) supports the following specifications and features:

IPMIV2.0.

Simple Network Management Protocol (SNMP) V3.
Common information model (CIM).

CLlI-based logins.

Outof-band aggregation management.

Table 51 describes the HMM specifications.

Table 51 HMM specifications

ltem Specifications

Management interface | Supports integration with any standard management systeg
through the following interfaces:

IPMI V2.0
CLI
SM_CLP
HTTPS
SNMP V3
WSMAN
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5.2iBMC

Item

Specifications

Fault detection

Detectdfaults and accurately locates faults in hardware.

Alarm management

Supports alarm management and reports alarms in variou
ways, such as the SNMP trap, Simple Mail Transfer Proto
(SMTP), and syslog service, to ensure uninterrupted syste
operation.

Hot-swap of MMs

Allows the faulty MM to be replaced without interrupting
system operating and restores the active/standby redundg
mode of the MMs in short time.

Asset management

Provides intelligent asset management to increase efficien

Intelligent pwer
management

Uses the power capping technology to increase deployme
density and dynamic energy saving technology to lower
operating costs.

Outof-band aggregation
management

Integrates the ottf-band management of all server nodes
the chassis, tkices the cabling of the management networ
and shortens maintenance time.

The iBMC provides the following features:

Keyboard, video, and mouse (KVM) and text console redirection

Remote virtual media

IPMIV2.0

Simple Network Management Protocol (8R) V3
Common information model (CIM)

Web-based logins

Table 52 describes the iBMC specifications.

Table 52 iBMC specifications

Item

Specifications

Management interface

Supports integration with any standard management systg
through he following interfaces:

IPMI V2.0
CLI
SM_CLP
HTTPS
SNMP V3
WSMAN
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Item

Specifications

Node fault detection

Detects faults and accurately locates faults in hardware.

Node alarm managemen

Supports alarm management and reports alarms in variou
ways, such as the SNMP trap, BR] and syslog service, to
ensure uninterrupted system operation.

Integrated virtual KVM

Provides remote maintenance for troubleshooting. The
maximum resolution is 1280 x 1024.

Integrated virtual media

Virtualizes local media devices or images to meéwaks on
a remote server, which simplifies OS installation. The virtu
DVD-ROM drive supports a transmission rate of up to 8
MB/s.

WebUI

Provides a visual WebUI for quick configuration and
information queries.

The following web browsers are supported:
Internet Explorer 6.0
Internet Explorer 8.0
Mozilla Firefox 9.0
Google Chrome 13.0
Safari

Fault reproduction

Reproduces faults to facilitate rapid fault diagnosis.

Screenshots and videos

Allows you to view screenshots and videos without login,
which faciitates preventive maintenance inspection (PMI).

DNS/directory service

Supports domain management and directory services, wh
significantly simplifies network and configuration
management.

Duatimage backup

Starts from an image backup if the softwaiisfa

IPv6

Supports IPv6 to ensure sufficient IP addresses.
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6 Technical Specification:

Technical Specifications

6.1 Chassis Specifications

6.2 Node Specifications

6.3 PSU and Power

6.4 Environment Specifications

6.1 Chassis Specifications

Table 61 lists the X6800 technical specifications.

Table 6-1 Chassis Specifations
Component Description
Form The X6800 is a 4 theight multinode server.
Node supported The X6800 supports eight 4U8 nodes, four 4U4 nodes, two 4UZ
nodes, or one 4U1 node.
PCle slot The rear panel of the X6800 provides a maximum of eight PCle
dots.
Management The mounting ear provides an aggregation management net
interface port.
Each HMM provides an aggregation management network p
PSU The X6800 provides four 750 W/1200 W/1500 W AC (HVDC)
PSUs or 800 W DC PSUs.
NOTE
The X6800 PSUs gort 1 + 1 and 2 + 2 redundancy modes. Selec
PSUs based on the X6800 configuration and the PSU redun
requirements.
If the XH628 v3 is configured, the X6800 supports N+N P
redundancy mode. If the XH622 v3/XH620 v3 is configured, calcy
the mwer consumption based on the configuration and deter
whether N+N PSU redundancy mode is supported.
Fan module The rear chassis of the X6800 provides five fan modules workin
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Component Description
N + 1 redundancy.

Dimensions (W x D| 448 mm x 898 mm x 175 mm

x H)

Weight . Net weight: 29 kg (63.95 Ib)
Fully-configured with XH628 V3: 109 kg (240.35 Ib)
Fully-configured with XH622 V3: 69 kg (152.15 Ib)
Fully-configured with XH620 V3: 77 kg (169.79 Ib)
Package weight: 6.5 kg (14.33 Ib)

(1] noTE

The Depth dimension of X6800 is 8981 and the requirement of Rack depth is no less than 1200 mm.
Detail requirement is described in following pictéfigure 61.

Figure 6-1 Rack requirements

6.2 Node Specifications

Table 62 lists the models ahspecifications of the X6800 server nodes.
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