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Preface

Infended Audience

This manual is intended for users and field service engineers who use the
AlphaServer GS80/160/320 firmware.

Document Structure

This manual uses a structured documentation design. Topics are organized into
small sections for efficient online and printed reference. Each topic begins with
an abstract. You can quickly gain a comprehensive overview by reading only
the abstract. In conceptual chapters, the next item is an illustration or
example, which also provides quick reference. Next is descriptive text.

The reference chapters follow the format of UNIX man pages. This includes
syntax, arguments, and options (if appropriate), and an example.

This manual has seven chapters and two appendixes, as follows:

e Chapter 1, Introduction to the Firmware, introduces the AlphaServer
GS80/160/320 firmware and the devices through which it is accessed.

e Chapter 2, Hardware Overview, gives an overview of the structure and
architecture of the AlphaServer GS80/160/320 systems.

¢ Chapter 3, Remote Console Operations, describes the SCM commands that

allow remote access, and how to use the firmware from a remote terminal.

e Chapter 4, Partitions, describes the SCM commands used to set up hard
partitions and the SRM commands used to set up soft partitions.

¢ Chapter 5, Booting an Operating System, tells how to boot an operating
system on AlphaServer GS80/160/320 systems.

e Chapter 6, SCM Command Reference, describes the SCM commands in
alphabetical order for easy reference.

e Chapter 7, SRM Command Reference, describes the SRM commands in
alphabetical order for easy reference.
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e Appendix A, Boot Options, lists the options used with the SRM boot
command for the Tru64 UNIX and OpenVMS operating systems to control

various phases of booting.

e Appendix B, Updating Firmware, explains how to run the Loadable

Firmware Update (LFU) utility.
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Chapter 1
Infroduction to the Firmware

This chapter introduces the Compaq AlphaServer GS80, GS160, and GS320
firmware and the devices through which it is accessed. Sections include:

System Console Device

Remote Console Operations

Booting an Operating System

Setting Up and Initializing Partitions

Firmware User Interface Overview
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1.1 System Console Device

A local user or field service engineer interacts with the system
firmware through the system management console. The system
management console is connected directly to the system. A user may
also communicate with the system remotely through the use of a
modem.

Figure 1-1 System Management Console
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During everyday operations, you will not interact with the firmware on an
AlphaServer GS80, GS160, or GS320 system. Once fundamental parameters
have been defined, powering on the system activates the firmware that controls
power-up and boots the operating system, all automatically.

The firmware on an AlphaServer GS80/160/320 system supports six primary
functions:

e Accessing the system from a local or remote console
¢ Booting an operating system

e Setting up and initializing partitions

e Setting up system parameters for booting

e Monitoring environmental conditions

e Testing the system

The other functions largely revolve around displaying information on the
current state of the system.

All these functions are accessed through either a local or remote console device.
A console device may consist of a serial display monitor and a keyboard, or a
terminal emulator on a PC, UNIX, or VMS workstation attached to the system.

Figure 1-1 shows the system management console monitor with windows for
three partitions open on the monitor screen. In this case, a terminal emulator
displays the screens; the commands typed at each screen direct the firmware to
perform the actions requested.
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1.2 Remote Console Operations

Some installations of AlphaServer GS80, GS160, or GS320 systems may
require that the systems be managed by a person remote from the
systems, in another room, building, or many miles away. The firmware

supports such remote maintenance.

Figure 1-2 Managing a System from a Remote Console
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The AlphaServer GS80/160/320 systems are large, fast, modular systems.
Some installations require operation 24 hours a day, seven days a week, and
some installations may contain many of these systems. In these cases, it is
reasonable to expect that these systems be monitored by a person remote from
the systems, in another room, another building, or many miles away. The
firmware supports such remote monitoring and management.

The key to remote management of these systems is a function called an alert.
For example, the firmware monitors system conditions such as temperature and
voltage. After setting up the capability for remote console operations, the
firmware can recognize an alert condition, and dial out to an assigned telephone
number, usually a pager, to notify the system manager that an alert condition
exists (Figure 1-2).

The system manager can then use a serial terminal with a modem, or a PC or
workstation with terminal emulation software, to access the remote system that
sent the alert. System control manager (SCM) commands allow a user to
troubleshoot a system from the remote terminal (or, for that matter, the local
console terminal) without interrupting operating system execution. These
commands include various show options that display status and the examine
command to view error registers. If the system has crashed, you can reinitialize
the system to reboot or to power off or reset, at which time you can run software
to display error log information to isolate faulty hardware.

In addition to alerts, the systems, including the firmware and operating system
software, have been carefully designed to keep the operating system running
even though individual CPU, memory, and I/O modules, as well as AC/DC
converters, fail. The remote user can routinely examine the status of the
system and schedule service personnel for maintenance as appropriate.
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1.3 Booting an Operating System

Most of the time, GS80/160/320 systems are running user programs
under control of an operating system, either Tru64 UNIX or OpenVMS.
When the operating system is shut down, control returns to the
firmware. The firmware provides the means to boot the operating
system, initially and after shutdown and maintenance.

Example 1-1 Booting an Operating System

P00>>> b dkb4 -fl A -file vmunix (1)

(boot dkb400.4.0.1.2 -file vmunix -flags A)
block 0 of dkb400.4.0.1.2 is a valid boot block
reading 13 blocks from dkb400.4.0.1.2

bootstrap code read in

base = 344000, image_start = 0, image_bytes = 1a00
initializing HWRPB at 2000 @

initializing page table at 3fffb2000
initializing machine state

setting affinity to the primary CPU

jumping to bootstrap code (3

Digital UNIX Version V4.0 (wfsys6.eng.pko.dec.com) console
login: root (4

Password:

Last login: Wed Sep 8 23:49:02 on console

sys6> (5]
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Example 1-1 shows an operator booting the Tru64 UNIX operating system,
using the SRM console command boot (abbreviated as b in the example). The
SRM console firmware runs on the primary processor, selected during power-up,
as described in Chapter 2.

© The operator issues the boot command. The boot disk is named directly as
dkb4, the —fl option is used to request boot flag A, which boots the system
disk to multiuser mode for Tru64 UNIX. The —file option specifies the
name of the file to boot.

® The HWRPB (hardware restart parameter block) is an area in memory
where parameters are passed between the operating system and the SRM
console. (The HWRPB is discussed in detail in the Alpha Architecture
Manual.)

©® The SRM jumps to bootstrap code that has been loaded into memory from
the boot device to boot the operating system from the disk named in the
boot command.

O The Tru64 UNIX operating system is given control and displays the
prompt for login name and password.

©® The operator is at the operating system prompt and can initiate operations
to be performed by the operating system.
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1.4 Setting Up and Initializing Partitions

The firmware allows you to set up and initialize partitions.

Figure 1-3 Using Partitions to Consolidate Resources
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Multiple copies, or instances, of the Tru64 UNIX and/or OpenVMS operating
systems can be run on AlphaServer GS80, GS160, and GS320 systems. This
partitioning of the system is set up and initialized using the console firmware.
You define the number of partitions and what resources are to be allocated to
each partition.

One of the primary reasons for using partitions is shown in Figure 1-3. The left
side of the figure shows three separate servers, each performing user tasks in a
separate environment. The right side of the figure shows how these same
functions can be performed on one larger server, using partitions.
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1.5 Firmware User Interface Overview

A user at a console device has access to two interfaces: the SCM
command language and the SRM command language. The Loadable
Firmware Update (LFU) utility can be loaded from CD-ROM to update
resident firmware.

Figure 1-4 Firmware User Interface Components
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Figure 1-4 shows the two main user interfaces to the firmware and where the
firmware resides. The figure also shows the Loadable Firmware Update (LFU)
utility, which is loaded from DVD/CD-ROM when necessary to load or update
the firmware.

SCM Monitor Command Language Interface

The system control manager (SCM) command language provides the interface to
firmware that resides on nodes attached to the console serial bus, or CSB (see
Section 2.8). The primary functions of this interface are to allow you to define
and activate remote console services and to define hard partitions.

Remote console access allows a user to respond to an alert condition from a
remote location without halting operating system execution.

Partitions allow the user to run multiple copies or instances of an operating
system within one GS80/160/320 system. Hard partitions indicate that the
boundaries of each partition remain fixed along boundaries defined by system
building blocks called QBBs (see Section 2.4). See Chapter 4 for a discussion of
partitions.

SRM Console Command Language Interface

The SRM console firmware resides in flash EEROM on the standard I/O module
(or modules, if partitions are used). The command language lets you define
whether the operating system is to be booted automatically at system power-up
or by request. This feature applies to all operating systems offered with the
AlphaServer GS80/160/320 systems.

In addition, the SRM console firmware provides the means to set up and
initialize soft partitions, which can be run in conjunction with OpenVMS
Galaxy. Soft partitions allow you to dedicate specific CPUs, memories, and I/O
modules to run separate instances of an operating system. See Chapter 4 for a
discussion of partitions.

A discussion of how the SRM command language affects booting is given in
Chapter 5. The SRM command language interface is described in detail in
Chapter 7.

Loadable Firmware Update (LFU) Utility

The LFU utility allows you to update the firmware components. LFU is on CD-
ROM. The LFU interface is described in Appendix B.

Infroduction to the Firmware 1-11






Chapter 2
Hardware Overview

To understand firmware operations and displays for GS80/160/320 systems, it is
helpful to understand the structure and architecture of the hardware.

If you are already familiar with the hardware comprising these systems, skip
over this chapter to the one discussing the firmware you wish to use.

Sections in this chapter include:
e System Overview
- Front and Rear View of a GS80 System
- Front and Rear View of a GS160/320 System
e Control Panel
e Master PCI Ports and PCI Box ID
¢ Quad Building Block
- QBB in GS80 Systems
- QBB in GS160/GS320 Systems
e System Drawers and System Boxes
- System Drawers in a GS80 System
- System Box in a GS160 System
- Two System Boxes in System Cabinet 1
- System Boxes in System Cabinet 2
e Hard QBB Numbers
¢ QBB and PCI Box Connections
e Console Serial Bus

e System Power-Up
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2.1 System Overview

In the AlphaServer GS80 system, all the components of the system are
housed in one cabinet. For the GS160 system, the components are
housed in two cabinets, and for the GS320, in three cabinets.

2.1.1 Front and Rear View of a GS80 System

The processors and other modules in a GS80 system are in either one or
two system drawers.

Figure 2-1 Front and Rear View of a GS80 System
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One AC input box is required for each drawer in the GS80 system. An AC
input box accepts single-phase 30-amp AC power and routes it to the AC-
to-DC converters.

Power supplies; six are shown. Two are required for each system drawer; a
third provides n+1 redundancy. That is, if one power supply in a power
subrack fails, the system will still function at full power and the failing
power supply can be “hot swapped” for a replacement without powering
down the whole system.

Two system drawers are shown. Each drawer can be pulled out for
maintenance.

The rear view of two system drawers is shown. The cooling fan of a system
drawer can be accessed from the rear of the cabinet. Two I/O risers
protrude from the system drawers (shown as the light rectangles in the
figure). Each I/O riser provides two I/O cables. Two cables connect to one
PCI box.

The front of the cabinet shows two PCI boxes. The cooling fans for the PCI
boxes can be accessed from the front of the cabinet.

The rear view of two PCI boxes is shown. The PCI boxes can be pulled
forward to remove and replace modules.
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2.1.2 Front and Rear View of a GS160/320 System

System components are housed in a power cabinet and either one
(GS160) or two (GS320) system cabinets, depending on the size of the
system.

Figure 2-2 System Front and Rear Views (GS160/320)

GS160/320 GS160/320

o L =]

Front Ervm
System System Power Power System System
cabinet 2 cabinet 1 cabinet cabinet cabinet 1 cabinet 2

il
N

PK-0143B-00

Figure 2-2 shows front and rear views of a GS320 system with the doors open.
(At the front of the machine, the power cabinet is on the right. System cabinet 1
is in the middle, and system cabinet 2 is on the left. A GS160 system consists of
the power cabinet and system cabinet 1; there is no system cabinet 2 on a
GS160 system.

© Four system boxes are shown. The modules in each system box are
covered by EMI protective shields, exposing only the I/O risers and the
signal input connectors at the front, and I/O risers and power input at the
rear. Colors strips at the side of each system box show the sequence for
adding system boxes: blue, green, orange, brown.
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A blower in each system cabinet draws air down through the system boxes
and out the front and back of the cabinet. The speed varies as the ambient
temperature changes, keeping the modules at the proper temperature.

I/0 connectors. Four connectors are shown for each system box. Each
connector handles one cable and two cables connect to one PCI box.

Signal input connector. Signals conveying data between modules,
components of the console serial bus, and the operator control panel (OCP)
are transmitted over the signal lines. These lines go to the system boxes at
the front of the machine.

The front of the power cabinet reveals the back side of a master PCI box
and one additional PCI box. The rear of the power cabinet shows the front
side of a master PCI box and one additional PCI box.

Two AC input boxes are required for GS160 and GS320 systems. Each box
accepts three-phase 30-amp AC power and routes it to the power supplies.

Power supplies. Each subrack (row of individual power supplies) provides
power to one system box. The rows are color-coded to match the cover of
the system box to which they provide power. Each power subrack accepts
AC input and converts it to 48-volt DC output.

One power supply is routed to one QBB backplane, and there are two per
system box. The extra power supply provides n+1 redundancy.

Power input connectors. Cables providing 48V to the QBB backplanes
enter each system box here.

The hierarchical switch provides logic that controls the transfer of
instructions and data between memory, CPU, and I/O modules in the
QBBs, and between nodes on the console serial bus (see Section 2.8). A
hierarchical switch is needed for 4-QBB GS160 systems and for all GS320
systems. A component called a distribution board provides a similar
purpose in 2-QBB GS160 systems.
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2.2 Control Panel

The operator control panel (OCP) is located on the front door of a GS80
system or the front door of the power cabinet in a GS160/320 system.
The OCP contains a keyswitch that allows a user to fully power up or
power down the system, or secure the system from remote access.
Three buttons allow the user to halt or reset the system, or halt the

system with error registers latched (fault).

Figure 2-3 Control Panel
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Figure 2-3 shows the operator control panel (OCP) that is located on the front
door of the GS80 cabinet and the front door of the power cabinet in GS160 and
GS320 systems.

Keyswitch

The three-position keyswitch allows the local user to control power and remote
management features. When in the 1 or On position, the system is enabled to
be powered up. A remote system user can power on or power off the system.

When in the 0 or Off position, the system is powered off and cannot be remotely
powered on by a remote system user.

When in the Secure or lock position, the system is powered on but the Halt,
Fault, and Reset buttons and the local and remote management ports are
disabled.

Pushbuttons
Three pushbutton switches are below the display.

The Halt button causes the operating system to perform a halt, and prevents
the console from booting the operating system. This halt stays in effect until
the SRM continue command is executed.

The Fault button is a momentary switch that causes a system reset without
clearing captured error information in the control and status registers (CSRs).

The Reset button is a momentary switch that causes a system reset that clears
error information captured in the CSRs.

LEDs

The Secure LED indicates that the keyswitch has been turned to the Secure
(lock) position. The Halt, Fault, and Reset buttons, as well as the local and
remote management ports, are disabled.

The Power LED indicates that the system is powered on.

The Halt LED will never be the only LED lit. It may be lit in conjunction with
Power, indicating that the system is powered on, remote console operations are
enabled, and the Halt button is pressed or a halt in command has been issued
at the local or remote console. It may be lit along with both other LEDs,
indicating a powered on system, the Halt button has been pressed or a halt in
command has been issued at the local or remote console, followed by turning the
keyswitch to the Secure (lock) position.
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2.3 Master PCI Ports and PCI Box ID

A master PCI box provides ports for a local system console device as
well as a modem port for remote connections from the standard I/O
module. The reverse side of a master PCI box allows access to the
DVD/CD-ROM device as well as various ports, including the connection
from the SCM to the operator control panel.

Figure 2-4 Console and Modem Ports on Standard I/O Module
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Console and modem ports are on each standard I/O module in a master PCI box
for either the system or an individual partition. The console port is at the top of
the module, and the modem port is at the bottom of the module, as shown in
Figure 2-4.

Figure 2—4 also shows the CSB connector and the node ID switch that is on the
right side of each PCI box. The node ID switch is set when a PCI box is
installed to form the PCI box ID; each setting is unique to the system and can
range from 0 —15. This ID appears in show displays that provide information
on the I/O subsystem. For example, the ID appears as the number in the show
system display for PCI nodes. The PCI ID also appears in the SRM show
config display.

Figure 2-5 shows the DVD/CD-ROM device and the ports provided by a master
PCI.

Figure 2-5 Master PCI Ports
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2.4 Quad Building Block

The basic processing component of AlphaServer GS80/160/320 systems
is the quad building block (QBB). The backplane for a QBB differs
slightly in GS80 and GS160/320 systems.

2.4.1 QBB in GS80 Systems

A GS80 system can have one or two QBBs. Each QBB resides in a
drawer.

Figure 2-6 GS80 QBB Backplane
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Figure 2—6 shows the backplane of a GS80 QBB; the arrows show how the
backplane is oriented to form the bottom of a system drawer within which the
QBB is placed. The backplane has connectors for four processors and four
memories, from which the name quad building block derives. The backplane
also has connectors for power input, a main and an auxiliary power module, two
I/0O risers, a clock splitter module, and logic for a global port, used to connect
two backplanes.

The gray shaded blocks are ASICs (small processors). The logic in these
components form what is called the quad switch, which regulates data traffic
between modules in a QBB.
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Figure 2-7 illustrates how modules are mounted in a system drawer. The first
section (@) shows two CPUs and two memories. In section @, these modules
are replicated and rotated 180°. Section ® shows the replicated modules in
place. The modules are color-coded (small shaded blocks), but for GS80
systems, you identify the placement of modules by a label on the inside of the
cover of each system drawer. Section @ shows the addition of the remaining
modules. Section @ shows the QBB rotated 90°, as it would be in a system
drawer in a GS80 system. Note the cooling fan and I/O extenders as seen from
the rear of the system. Section ® shows the QBB rotated 180°, as it would be
seen from the front of the system.

Figure 2-7 Elements of a GS80 QBB (System Drawer)
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242 QBBin GS160/320 Systems

GS160/320 system cabinets contain system boxes, each containing two
QBBs. This section shows the backplane as seen from the rear of the
machine in the lowest system box in system cabinet 1.

Figure 2-8 QBB Backplane for GS160/320 Systems
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A QBB backplane in a GS160/320 system box is shown in Figure 2-8 as seen in
system cabinet 1 at the rear of the system. The backplane has connectors for
four processors and four memories, from which the name quad building block
derives. The backplane also contains connectors for power input, main and
auxiliary power modules, two I/O risers, and a clock splitter module. Note
global port 0 on side 1 and global port 1 on side 2 of the backplane.

The gray shaded blocks are ASICs (small processors). The logic in these
components form what is called the quad switch, which regulates data traffic
between modules in a QBB.

Figure 2-9 shows stages of adding modules to construct a QBB. At @, we begin
with two CPUs and two memories. At @, these modules are replicated and
rotated 180° to produce the mountings shown in ®. Modules are color-coded
(small shaded blocks). Each type of module has a different color, such as blue
for CPUs. A metal bar bisecting the front of the QBB’s support structure is
coded so that module colors match colors on the bar (see Figure 2-12). Section
O shows the addition of the remaining modules. Numbers on the bar and
guides on the backplane ensure that modules are inserted in the correct position
and with the right orientation.

Figure 2-9 Elements of a QBB for GS160/320 Systems
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2.5 System Drawers and System Boxes

GS80 systems contain one or two system drawers. GS160 and GS320
systems contain one to four system boxes.

2.5.1 System Drawers in a GS80 System

A GS80 system may contain one or two system drawers. Each system
drawer holds a QBB.

Figure 2-10 System Drawers in a GS80 System
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QBBs are numbered according to the location they occupy in the system cabinet.
As shown in Figure 2-10, QBBO is the upper and QBB1 is the lower (in a one-
drawer GS80 system, there is only QBB0). The SCM and SRM console
firmware show commands display self-test results, system configuration, and
other information that includes these hard @ BB numbers, along with soft QBB
numbers used by the firmware and software.

Both numbers are displayed because, for reasons discussed in Section 2.9, the
firmware and software use soft QBB numbers for addressing. While you might
need only the hard QBB number to find a faulty module revealed by a self-test
display or a show command, you may need the soft QBB number when doing
lower-level debugging.

For example, you will need the soft QBB number to interpret any error register
contents displayed with an examine command. And, you need to be able to
relate the soft QBB number to a particular physical location using the hard
QBB number. Thus, both numbers are displayed in power-up self-test displays
and show command displays.
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2.5.2 System Box in a GS160 System

A system box consists of two quad building blocks, connected by global
port modules and a distribution board. This section shows how the
system box for a 2-QBB GS160 system is constructed.

Figure 2-11 Elements of a System Box (GS160 Rear Orientation)
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The smallest GS160 system contains one system box. A system box consists of
two QBBs. Figure 2-11 illustrates the construction of a system box. A QBB is
replicated (@), and rotated 180° (@). The backplanes are placed together, so
that both global port connections are on the same side (© ).

The global port modules (@) connect the QBBs to a distribution board, allowing
data to flow between modules from both QBBs of the system box. The reverse
side of a system box (see Figure 2-12) shows signal cabling rather than power
cabling.

Figure 2-12 also shows the system box in detail. The bottom shows the center
bar color coding for the reverse side of a system box. Note that there are digits
as well as colors to identify specific CPUs and memories.

Figure 2-12 Reverse Side of System Box (Front of System Cabinet 1)
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2.5.3 Two System Boxes in System Cabinet 1

System cabinet 1 of a GS160/320 system can contain two system boxes,
the second stacked on top of the first. The system boxes are connected
through the four global port modules by a hierarchical switch.

Figure 2-13 System Boxes in System Cabinet 1
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System cabinet 1 of a GS160/320 system can contain two system boxes. Figure
2-13 shows how two system boxes are placed and connected by the hierarchical
switch. The distribution board is removed from the system box (@), and the
second system box is replicated and placed over the first system box (@ ).

All four of the global port modules on the two system boxes are connected by the
hierarchical switch (@). The positioning of the modules on the reverse (front)
side of system cabinet 1 are as shown in Figure 2-12 on page 2-17.
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Figure 2-14. The system boxes are connected through the global port

modules by the hierarchical switch.

A GS320 system contains three or four system boxes. The system boxes
reside in system cabinets 1 and 2 and are constructed as shown

2.5.4 System Boxes in System Cabinet 2

Figure 2

O [FEmd XY

O B [FGMd Xnv

.”_|_”_T>>n_ v

_”_|_”_t>>n_ v

OWaN {,0NdD
LWaN

CPU2
EWBIN

< |

IO, IO,
! J10Jig
EED mDn_o: BOE %man_o
ZNdO T cWdIN||| 2NdD T cWalN
LW\ 4 FNdO
oNdO T OWaN
1 ] | | m— }
HMd Uiy —c— | s | e |

HMd Uil

modules to hierarchical switch

Connect new global port

HMd XNl B OCCD)

HMd Xny| B OO

|

180’

L

Rear

Replicate 6

and rotate
system

Y box(es)

*., [[Tod aB[0 30

AN
10, 1104 145

Rear

on
.
.,
g
.

11041\ 410410

ScWIN £ ENdD || [cweN 1,ENDD
2NdO T cWalNfl| 2ndD uNEwS_
LWoN L FNdD || [ W 4 FNHO
0oNdO T OWaN

] | ——— | m— | | ——— | m— |
HMd U e ==

HMd e

/... HMd Xny| B OO

HMd Xny| B OCDD

PK-0117-99

AlphaServer GS80/160/320 Firmware Reference Manuall

2-20



Figure 2-14 shows how three or four system boxes are connected in a GS320
system. The system boxes are connected by the hierarchical switch. In an 8-
QBB system, the two system boxes in system cabinet 1 (@) are replicated and
rotated 180° sideways (@ ). In a 6-QBB system, one system box is replicated,
rotated 180° sideways, and occupies the lower position, as shown in the first
icon at the top of the figure.

The four global ports on the replicated unit are connected to the hierarchical
switch to form an 8-QBB system (@). Note how the module placement appears
in the replicated unit. The positioning of the modules on the reverse (front) side
of the system are as shown in Figure 2-15.

Figure 2-15 Front of System Box in System Cabinet 2
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2.6 Hard QBB Numbers

Hard QBB numbers define the location of a particular QBB in the

system.

Figure 2-16 Hard QBB Numbers
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QBBs are numbered according to the location they occupy in the system, as
shown in Figure 2-16. These are “hard” QBB numbers. The SCM and SRM
console firmware show commands display self-test results, system
configuration, and other information that includes these hard @ BB numbers,
which never change, along with soft @ BB numbers, which can change with
configuration changes.

Both numbers are displayed because, for reasons discussed in Section 2.9, the
firmware and software use soft QBB numbers for addressing. While you might
need only the hard QBB number to find a faulty module revealed by a self-test
display or a show command, you may need the soft QBB number when doing
lower-level debugging.

For example, you will need the soft QBB number to interpret any error register
contents displayed with an examine command. And, you need to be able to
relate the soft QBB number to a particular physical location using the hard
QBB number. Thus, both numbers are displayed by the show config
command.
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2.7 QBB and PCIl Box Connections

This section discusses I/O paths between QBBs and PCI boxes.

Figure 2-17 QBB Local I/O Port Numbers
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Figure 2-17 shows the port numbers for the four connectors on the two I/O riser
modules in a QBB. Labels on the cabinets identify local I/0 ports.

Figure 2-18 shows how the four local I/O port connectors in QBBO could be
connected to remote I/O riser ports in two PCI boxes. Although the figure shows
even local ports being connected to even remote risers, and odd to odd, there are
no electrical or physical restrictions on local port/remote riser cabling.
Guidelines are given in the AlphaServer GS80/160/320 Installation Guides.

Equation 2-1 gives the general algorithm for calculating the logical hose
numbers shown in the SRM show config command.

Equation 2-1 Calculating Logical Hose Numbers

(hard QBB number X 8) + (local port number X 2) + remote riser number
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Figure 2-18 Sample Cabling to PCI Boxes
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2.8 Console Serial Bus

System firmware resides on nodes connected to the console serial bus
(CSB). This firmware controls power-up, monitors conditions within
the system, alerts users of potential problems, and provides the

capability for partitions and

for remote access.

Figure 2-19 Logic Diagram of the Console Serial Bus
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When a GS80/160/320 system is plugged in and the main breaker switch is on,
the console serial bus (CSB) and its nodes receive power and are functional.

The system as a whole is not powered up, however. Figure 2—19 shows the total
possible nodes on the CSB for an eight-QBB GS320 system with 8 partitions.

System Control Manager (SCM)

In a non-partitioned system, the central point of control on the CSB is the
master system control manager (SCM). (There may also be a slave SCM that
serves as a standby, defined by the SCM sem_csb_master_eligible
environment variable.)

In a partitioned system, partitions must be maintained independently. Each
partition requires an SCM. Based on information provided when partitions are
set up, one SCM is selected as the master and the rest are slaves. Each SCM,
master or slave, controls parameters relating to the partition where they reside.

SCM hardware resides on the standard I/O module (SIO), and includes an
AM186ES microprocessor, 256 KB of flash ROM, 8K EEPROM, 128 KB of RAM,
and two dual universal asynchronous receiver/transmitters (UARTS). The
master SCM’s microprocessor handles all communication to and from other
nodes on the console serial bus and the control panel. Each SCM, master or
slave, processes I/O to or from local or remote terminals.

Power System Manager(s) (PSMs)

A power system manager (PSM) is a module in a QBB. PSM hardware includes
a microprocessor, flash EEPROM, RAM, three internal I2C buses, and three
analog/digital hardware monitoring devices, which monitor voltages, tempera-
tures, and fan speeds. A PSM also supports a serial interface to each CPU in a
QBB; it uses this interface to direct the testing of, and collect information from,
the CPUs during power-up.

PCI Backplane Manager(s) (PBMs)

A PCI backplane manager (PBM) resides on the backplane of each PCI
subsystem. PBM hardware consists of a microprocessor and associated
peripherals. The PBM monitors environmental sensors (voltage, temperature,
fan) and sends alerts when appropriate. The PBM also maintains an inventory,
including the backplane, standard I/O module (if any), remote 1/O riser modules,
PCI module presence (not specific PCI options), and power supplies.

Hierarchical Switch Power Manager (HPM)

AlphaServer GS160 and GS320 systems contain a hierarchical switch whose
logic regulates data and instruction flow between QBBs. The HPM monitors
environmental sensors (voltage, temperature) for the hierarchical switch.
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2.9 System Power-Up

At power-up, component self-tests complete, a primary processor is
selected, and control passes to the SRM console.

Figure 2-20 Location of Nodes on the Console Serial Bus
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Figure 2-20 shows the physical location of nodes on the console serial bus.
Each of these nodes plays a part in system power-up; individual CPU modules
in QBBs called the local CPUs also play a part in power-up and are eventually
replaced by one primary CPU.

The SCM assumes control when someone turns the keyswitch to the Secure
position or when the keyswitch is in the On or 1 position or a console user issues
a power on command. The SCM checks each PSM.

Each PSM powers up its backplane and initiates module self-tests. Each PSM
then powers up each I/O riser, selects a local CPU (for that QBB) and tells that
CPU to probe for standard I/O modules through the cables for that QBB’s I/O
risers. The local CPU performs initialization of various registers, and if a
standard I/O module is found, returns that information to the PSM.

The PSM waits for all self-tests to complete and reports the good CPUs,
memory, and all standard I/O modules found through that QBB’s I/O risers.

The SCM updates the system map to include these results and selects the
primary CPU and “soft” QBBO0. The firmware and operating system software
use physical memory addresses whose high-order three bits include the soft
QBB number. The Tru64 UNIX operating system currently requires memory to
start at physical address 0. Since it is possible that hard QBB0O might not
contain a valid memory module, soft @BBO0 is assigned to ensure that what the
firmware and software regards as QBBO contains at least one valid memory
module. Other soft QBB numbers are selected and this “soft system map” is
passed to the PSM.

At this point, the primary processor assigns soft QBB IDs to all remote QBBs.

The primary processor then configures memory, loads the console firmware
from flash EEPROM on a standard I/O module, and transfers control to the
SRM console.
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Chapter 3
Remote Console Operations

The system control manager (SCM) firmware provides a command-line
interface that can be used at the local console terminal or at a remote terminal.
Before a remote console can be used, however, you must initialize the modem,
define the dial-out number for a remote pager, and perform other tasks.

This chapter describes tasks performed at the local console terminal to set up
remote terminal operations, as well as operations that can be performed at
either the local or remote terminal to display status or to supply or remove
power from the system or a part of the system.

Sections in this chapter include:

e Overview of Remote Setup and Operation

e Remote Operations Command Summary

e Displaying Help on SCM Console Commands
¢ Setting Up for a Remote Console

¢ Dialing In and Invoking SCM

e Transmission Modes

e Displaying System Status

e Controlling Power to the System

e Leaving the SCM Command-Line Interpreter

e Terminating the Remote Session

NOTE: Chapter 4 tells how SCM commands define hard partitions. Chapter 6
describes the SCM commands in alphabetical order.
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3.1 Overview of Remote Setup and Operation

This section lists system management tasks to set up and use a remote
console, the related SCM commands, and the place in this manual
where the commands are described.

Figure 3-1 Overview of Remote Setup and Operation
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One concept of SCM firmware design is that two different people will maintain
AlphaServer GS80/160/320 systems. System monitoring is done by a system
manager, who may be at a remote location in the next room, building, state, or
even country. The system manager then may dispatch a local service technician
to do on-site activities.

Remote Use of the SCM Monitor

The SCM firmware allows a remote user access to the system for general
system monitoring and maintenance. The SCM firmware notifies the system
manager of alert conditions by dialing out through a modem, usually to a pager
held by the remote diagnostician on call.

To enter the SCM console remotely, the remote user dials in through a modem,
enters a password, and then types a special escape sequence that invokes SCM
command mode. (The system remains in whatever state it is in, including
having the operating system running.) You must set up the remote modem
before you can dial in remotely. (See Section 3.4.)

Local Use of the SCM Monitor

Although SCM commands can also be used from the local console terminal,
there is no local notification when an alert condition occurs. A local user must
initially define the dial-out number and set other parameters.

Also, the SCM provides the power off and power on commands that would be
used by a service technician to power off or on the entire system, or a hard
partition.

To enter the SCM locally, the user types the escape sequence on the local serial
console terminal. (The default escape sequence is <Esc><Esc>sem.) The
operating system state does not change upon entering SCM console mode.

Use of the SCM Monitor from the SRM Console

SCM commands can also be executed from a local or remote terminal from the
SRM console by typing sem in front of the SCM command. For example:

P00>>> scm show csb
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3.2 Remote Operations Command Summary

Table 3-1 lists the SCM commands used for setting up and using
remote console terminals, and the sections where examples of the task

can be found.

Table 3-1 SCM Commands Related to Remote Console
Management

Task Commands Section
Get help on SCM commands help or ? Section 3.3
Set up for remote console management set init Section 3.4

set dial

set alert

set password

enable remote

enable alert

test alert
Initialize the modem to prepare it to init Section 3.4
send alerts and receive incoming calls set baud
Dial in and examine the state of the clear alert Section 3.5
system show Section 3.6
Low-order debugging examine Chapter 6

deposit
Halt the system leaving error registers fault Chapter 6
intact
Control power to the system power Section 3.8
Reset system or CSB component reset Chapter 6
Terminate the remote session hangup Section 3.10
Leave the SCM command-line quit Section 3.9

interpreter
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3.3 Displaying Help on SCM Console Commands

The help command displays information on the SCM commands. You
can also type a question mark (?) to see this display.

Example 3-1 Help or?
SCM_EO> help

SCM CLI Version 1.0 2000/27/07

build <fru> <pn> <sn> <mod> <ali> Build FRU Data (pn=2-5-2.4 sn=xxyzzabcde)

build EEPROM Restore EEPROM RMC default wvalues
clear {alert, port} Clear alert state, clear COMl1 port comm
deposit [-ipr,-spr(-iic,-offset),&mn, &p<csb_adr>, -next<n>,-g,-1,-w,-b] [data]

Write data to a memory location or CSR/IPR
disable {alert, remote, test<n>} Disable remote dial-in, alert dial-out, test-n

el Type out event log

enable {alert, remote, test <n>} Enable remote dial-in, alert dial-out, test-n

erase Erase screen

examine [-ipr, -spr, (-iic,-offset),&mn, &p<csb_adr>, -next <n>, -g, -1, -w, -b]
Read a memory location or CSR/IPR

fault [-all, -partition <n>] Create a system wide FAULT condition

halt {in, out} <-partition <n>,-all>Halt the system(virtual OCP halt button)

hangup Terminate remote session

help or ? Display list of SCM commands

init Initialize the modem

master <cli cmd> Slave SCM Command to master SCM

power {on, off} [-all, -partition <n>]
Power command

quit Switch from SCM-CLI mode COM1 port

reset [-all -partition <n>] System level reset

set flow {coml, local,modem} {hard,soft,both,none}

Set a port's flow control characteristic
set baud {coml, local,modem} <value> Set a port's baud rate
set coml_mode {through, snoop, software_bypass, firm_bypass, local}

Set COM1 operating mode

show{csb, system, status, fru,nvr} Show various system information
test {alert, &pc<n> test_num} Trigger an alert or run a CPU test
update {-csb <node_address,..> Update micro FLASH on CSB node(s)
SCM_EO0>

The help command displays information about the commands available from
the SCM firmware. You can also type a question mark (?) to display this
information.
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3.4 Setting Up for a Remote Console

A series of SCM commands must be issued from the local console
terminal to prepare the system to automatically “call out” over a
modem (to a pager, for example) when an alert condition occurs and to
enable the remote user to dial in.

Example 3-2 Sample Setup for a Remote Console

P00>>> <Esc><Esc>scm O
SCM_EO> enable remote ®
SCM_EO> set password newpassword (3)
SCM_EO> set init ateOv0&cls0=2 (4]

SCM_EO> init @
Querying the modem port..modem detected
Initializing modem..passed

SCM_EO> set dial atdt9,15551212 (6]
SCM_EO> set alert ,,,,5085551234#; (7]
SCM_EO> enable alert ©O

SCM_EO> test alert ©

To enable remote connections, a user at the local console must use the SCM
command language to set initial parameters. Example 3-2 shows a sample
sequence of SCM commands. A detailed description of each command is given
in the SCM command reference chapter, Chapter 6.

© From the SRM console, type the escape sequence that returns you to the
SCM console prompt. The default sequence is <Ese><Esc>scm.

® The enable remote command directs the SCM to accept incoming calls
through the local modem. Note: the keyswitch on the operator control panel
must not be in the Secure position, which prevents remote dial-in.

® The set password command requests that a remote user supply a password
when dialing in. The set password command does not affect local access to
the system. The default remote access password is wffirmware.

® The set init command gives the initialization string for the local modem.
Currently supported modems and their initialization strings are:

Hayes Accura 336/56k ate0v0&c1&k3s0=2
Compaq Microcom 510 ate0v0&c1s0=2
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3Com USR Courier V.Everything ate0v0&clso=2
3Com USR 56K* (5676) (Japanese)  ate0v0&clso=2

AT&T Dataport 14.4 ateOv0&clso=2
MultiTech MT5600ZDS ateOv0&clso=2
Aiwa PV-BW5610 (Japanese) ate0v0&clso=2
Omrom ME5614D (Japanese) ate0v0&clso=2

The init command initializes the modem. At this point, the modem is
configured for remote dial-in and can be accessed through the modem.

The set dial command specifies the dial-out string sent to the modem when
an alert condition occurs. The dial string is case sensitive. The SCM
automatically converts all alphabetic characters to uppercase. In the
example, the following characters are used:

AT = Attention.

D =Dial

T = Tone (for touch-tone)

9 = Number for an outside line

, = Pause for 2 seconds

15551212 = Number to be dialed (usually a paging service)

The set alert command defines the time to wait for the remote pager to
respond, and a message passed to the pager (usually a telephone number for
the remote user to dial in). In the example, the following values are used:

., = Kach comma (,) provides a 2-second delay. In this example, a delay of
8 seconds is set to allow the paging service to answer.

5085551234 The message displayed on the remote pager.
# = Terminating character
; = Returns modem to command mode

The enable alert command directs the SCM to monitor alert conditions and,
when one occurs, to initiate the dial-out sequence defined by the set init and
set dial commands issued previously.

The test alert command directs the SCM to generate an alert condition and
test the dial-out procedure. (The show status command reports on alert
conditions detected by the SCM.)
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3.5 Dialing In and Invoking SCM

To access a system from a remote console terminal, dial the modem,
enter the modem password at the # prompt, and type the escape
sequence. Use the hangup command to terminate the session.

Example 3-3 Sample Remote Dial-In Dialog

AT O
OK
ATDT15085551212

# password ©
P00>>> <Esc><Esc>scm ©
SCM_EO> show status O

System Management Settings

RMC escape sequence : [ESC] [ESC]scm

Local Baud/flow control : 57600 / soft

COM1 Baud/flow control : 57600 / hard

Modem Baud/flow control : 57600 / hard

COM1 mode : Pass-through

OCP power switch : On

OCP halt : Deasserted

OCP secure : Non-Secure

Remote Access : Enabled

Remote User : Connected

Remote status : Using SCM CLI

Alerts : Enabled

Modem password : newpassword

Modem init string : ateOv0&cls0=2

Modem dial string : atdt9,15551212

Modem alert string : ,,,,5085551234#

Alert pending : YES (5
Most recent alert : User initiated..from CSB node e0

SCM_EO> clear alert O
Pending alert cleared

SCM_EO> hangup @

3-8 AlphaServer GS80/160/320 Firmware Reference Manual



Example 3-3 shows a brief session from a remote console.

(1)
2]

AT = Attention. Standard modem response when ready.

The remote user types the dial-in password set with the SCM command
set password. The password is not displayed.

After the password has been given, the SCM banner displays. The user is
connected to the modem port, and is at whatever level the system or
partition was operating at dial-in (the SCM console, the SRM console, or
the operating system level.) You can type <Esc><Esc>scm to return to
the SCM console.

The show status command is a reasonable first command in the event you
are dialing in to a system after receiving an alert on a pager. It shows
current settings for remote access and the most recent alert.

The most recent alert is shown to be user-initiated by a test alert
command from CSB node eO.

The remote user clears the alert, so that other alerts can be logged (such as
overtemperature). The remote user would then log a call to the service
technician to check on the condition causing the alert.

The hangup command terminates the remote connection.
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3.6 Transmission Modes

By default, all data transmissions between the local and remote
console devices and the system pass through the SCM. You can select
other modes of transmission.

3.6.1 Through Mode and Local Mode

In through mode, data passes between the local and remote console
devices and the system through the SCM. In local mode, the remote
console can only communicate with the SCM, not the system.

Figure 3-2 Through and Local Modes

Through Mode -- Local Mode --
All data passes through SCM Local data passes through SCM
: Remote can reach only SCM
Remote User Remote User
})OEE M}odem )%,E Modem
SCcM Operating System ' SCM Operating System
or . or
Eﬁ;(/(_%wm SRM Console : Eﬁ%@a SRM Console
: [ “Standard /0 module
Modem ‘ :  Modem ‘
(= 5 =

PK-0125B-00
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Through Mode

Through mode is the default operating mode. The SCM routes every character
of data between the system (the operating system or the SRM console) and the
active external port, either the local port or the modem port. If a modem is
connected, the data goes to the modem. The SCM filters the data for a specific
escape sequence. If it detects the escape sequence, it enters the SCM CLI. This
mode is illustrated by the left half of Figure 3-2.

If you wish to change from another transfer mode to local mode, you can use the
SCM set com1_mode through command.

Example 3-4 Set com1_mode through Command

SCM_EO> set coml_mode through

Local Mode

In local mode, only the local port can communicate with the system; the modem
is prevented from sending characters to the system, but a remote user can still
enter the SCM from the modem. This mode is illustrated by the right half of
Figure 3-2.

Example 3-5 Set com1_mode local Command

SCM_EO> set coml_mode local
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3.6.2 Bypass Modes

The bypass modes determine how much part the SCM plays in data
transfers between the system and the local or remote console device.

Figure 3-3 Bypass Modes

Snoop Mode --

Data bypasses the SCM,
which listens passively for
SCM escape sequence.

If detected, enter SCM CLI.

Remote User

Operating System
or
SRM Console

Firm Bypass Mode --

Disables SCM. Can switch to
other modes from SRM or from
local console device.

Remote User

QB2 Modem

Operating System
or

... SRM Console

Modem "~

Soft Bypass Mode --

Remote data bypasses the SCM,
which listens passively for

loss of carrier. If detected,

enter Snoop mode.

Remote User

2%:,"E-'Y:-M,odem

ier?
Loss 9f carrier? Operating System

- or
Q?\\’ SRM Console

Hard Bypass Mode --
Jumper on standard 1/O
disables SCM.

Remote User

Q2. Modem

Iy

.

Operating System
or

’ SRM Console

PK-0125C-00

Figure 3—3 shows the data flow in the various bypass modes. Note that the
local terminal is still connected to the SCM and can still enter the SRM to
switch the com1_mode to alter the bypass mode, if necessary. In any of the
bypass modes, when the system loses power, the default is snoop mode.
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Snoop Mode

In snoop mode, all data bypasses the SCM as it passes between the system and
the remote console device. The SCM taps into the data lines and listens
passively for the SCM escape sequence. If it detects the escape sequence, it
enters the SCM CLI. This mode is selected by the command set com1_mode
snoop.

The escape sequence is also passed to the system. If you decide to change the
default escape sequence, be sure to choose a unique sequence so that the system
software does not interpret characters intended for the SCM.

In snoop mode, the SCM is responsible for configuring the modem for dial-in as
well as dial-out alerts. It also responsible for monitoring modem connectivity.

Snoop mode is useful when you want to monitor the system but also ensure
optimum transfer speed between the system and the remote console device.

Soft Bypass Mode

In soft bypass mode, the SCM is again bypassed, but it listens passively for loss
of carrier. If the SCM detects loss of carrier, it switches automatically into
snoop mode. If you have set up the dial-out alert feature, the SCM pages the
operator if an alert is detected and the modem line is not in use. This mode is
selected by the command set com1_mode software_bypass.

Soft bypass mode is useful if system management applications need to perform
a remote binary download, because it ensures that the SCM does not accident-
ally interpret some binary data as the escape sequence. After downloading
binary files, you can set the com1_mode environment variable from the SRM
console to switch back to snoop mode or other modes, or you can hang up the
current modem session and reconnect it.

Firm Bypass Mode

In firm bypass mode, the SCM is disabled. The SCM does not configure or
monitor the modem, and the SCM dial-in and call-out features are disabled.
You select this mode with the command set com1_mode firmware_bypass.

This mode is useful if you want the system, not the SCM, to control the modem
port and you want to disable SCM remote management features. You can switch
to other modes by resetting the SRM com1_mode environment variable.

Hard Bypass Mode
In this mode, the SCM is disabled by a jumper on the standard I/O module.
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3.7 Displaying System Status

The show command displays the status of the requested components of

the system.
given in this section.

commands that display system and/or partition status.

Examples of the three “systemwide” show commands are
See Chapters 6 and 7 for SCM and SRM

3.7.1

Show CSB

The show csb command displays a list of all known nodes on the
console serial bus.

Example 3-6 Show CSB Command

SCM_EO> show csb ©

Qo 6

CSB Type

10 PBM

11 PBM

12 PBM

13 PBM

15 PBM

16 PBM

30 PSM

30 XSROM

c0 CPUO/SROM
cl CPU1/SROM
c2 CPU2 /SROM
c3 CPU3/SROM
c0 IORO

cl IOR1

c2 IOR2

c3 IOR3

31 PSM

31 XSROM

c4d CPUO/SROM
c5 CPU1/SROM
cé6 CPU2 /SROM
c7 CPU3/SROM
c4d IORO

c5 IOR1

c6 IOR2

c7 IOR3

(4]
Firmware Revision
X05.7 (06.12/02:
X05.7 (06.12/02:
X05.7 (06.12/02:
X05.7 (06.12/02:
X05.7 (06.12/02:
X05.7 (06.12/02:
X05.7 (06.12/02:
X05.7 (06.12/02:
V6.0-7
V6.0-7
V6.0-7
V6.0-7
X05.7 (06.12/02:
X05.7 (06.12/02:
V6.0-7
V6.0-7
V6.0-7
V6.0-7

16)
16)
16)
16)
16)
16)
16)
16)

16)
16)

(5]
FSL Revision
X5.7 (06.09)
X5.7 (06.09)
X5.7 (06.09)
X5.7 (06.09)
X5.7 (06.09)
X5.7 (06.09)
X5.7 (06.09)

X5.7 (06.09)

(6]

Power State
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32
32
c8
c9
ca
cb
c8
c9
33
33
cc
cd
ce
cf
cc
cd
40
el
el

eb

®

@ o © 0o

PSM X05.7  (06.12/02:16) X5.7 (06.09) ON SrvSw: NORMAL

XSROM X05.7  (06.12/02:16)

CPUO/SROM V6.0-7 ON

CPU1l/SROM V6.0-7 ON

CPU2/SROM V6.0-7 ON

CPU3/SROM V6.0-7 ON

IORO ON

IOR1 ON
PSM X05.7  (06.12/02:16) X5.7 (06.09) ON SrvSw: NORMAL

XSROM X05.7  (06.12/02:16)

CPUO/SROM V6.0-7 ON

CPU1l/SROM V6.0-7 ON

CPU2/SROM V6.0-7 ON

CPU3/SROM V6.0-7 ON

IORO ON

IOR1 ON
HPM X05.7  (11.03/01:11) T4.2 (09.08) ON
SCM MASTER  X05.7  (11.03/01:13) T4.2 (09.08) ON
SCM SLAVE ~ X05.7  (11.03/01:13) T4.2 (09.08) ON Ineligible
SCM SLAVE ~ X05.7  (11.03/01:13) T4.2 (09.08) ON Ineligible
SCM SLAVE ~ X05.7  (11.03/01:13) T4.2 (09.08) ON Ineligible
The user enters the show ¢sb command.
The possible addresses on the console serial bus run from 10-1F (PBM), 30-
37 (PSM), 40 (HPM), and EO-EF (SCM). This column identifies the
address (hexadecimal) of each node on the CSB. You can use this address
to identify PCI subsystems (for example, in a power off command) to
replace a module in such a subsystem without powering off the entire
system.
This column identifies the type of module at each address.
This column identifies the firmware revision level of the firmware code
residing at this address.
This column identifies the firmware revision level of the fail-safe loader
residing at this address.
This column gives the power state of the CSB node. In the example, all
nodes are On. The column would show Off for nodes whose power had
been removed for a hot or warm swap operation.

This column lists the service status of the node; NORMAL means that
power is being supplied to the node. SERVICE means power is not being
supplied to the node; it is ready for removal and replacement operations by
field service. This column also lists whether an SCM node is eligible to
serve as SCM master in a partitioned system. See Chapter 4 for more
information on partitions and master and slave SCMs.
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3.7.2 Show Systemm Command

The show system command displays an overall system summary.

Example 3-7 Show System Command

SCM_EO> show system

System Primary QBBO : 1 ‘)
System Primary CPU : 1 on QBB1l
o 6 O 06 (6 0606 0 0O ©
Par hrd/csb CPU Mem TIOR3 IOR2 IOR1 IORO GP QBB Dir PS Temp

OBB# 3210 3210 (pci_box.rio) Mod BP Mod 321 (°C)
(3) 0/30 --PP ---P Px.x P2.0 Pf.1 P£.0 P P P PPP 28.0
(0) 1/31 --PP --PP P4.0 Px.X Px.x PX.X P P P PPP 30.0
(2) 2/32 --PP ---P Px.x P0.0 Px.x P3.0 P P P PP- 26.5
(1) 3/33 --PP --—-P --.- --.- Px.x P5.0 P P P PP- 28.1
HSwitch Type Cables 7 6 543210 Temp (2C)

@ ©)

HPM40 4-port - - --PPPP 26.0
@ ® ® © ®

PCI Risel-1 Risel-0 Rise0-1 Rise0-0 RIO PS Temp
Cab 7 6 5 4 321 7 6 5 4 32

=
=
o
N
=

[
@]

0 - - - - - - - - L -L - -8 - P -P 32.5
12 - - - - - - - - - - - - LS - P P- 32.5
13 - - - - - - - - - L - - - S - P P- 32.5
14 - --- - -- --L- L-S8 - P PP 32.5
15 - - - - - - - L - - - - - 8 - P PP 32.5
1f - --- - =-=- - --H L-S8 PP PP 32.5

Example 3-7 shows a show system command for a 4-QBB system.

The display shows the system primary QBB and CPU.

The hard partition number (if no hard partitions, a dash is displayed).

The hard QBB number (defined by the location of the QBB; see Section 2.4)
and the CSB address for the power system manager (PSM) for the QBB.
CPU self-test results, identified by the slot number in the QBB. Note that
not all QBBs are fully populated with four CPU modules.

Memory self-test results, identified by the slot number in the QBB. Note
that each QBB has two CPUs and one or two memory modules.

®@ © 00
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®

®e O 0009

Qe

Status of I/O risers in the QBB.
P passed and powered on
p passed and powered off
m.n m= PCI box (0-f), n = remote I/O riser (0,1)
x.X nothing is connected
Global port self-test results for the QBB.
QBB backplane self-test results.
Directory module self-test results for the QBB.
Status of the power supplies to the QBB. Note that QBBs 0 and 1 have
redundant power supplies, while QBBs 2 and 3 do not.
Temperature of the QBB.
This section of the report gives the status of the hierarchical switch.
Possible values are
P passed
V valid; present, but may not be turned on
*  present
- not present
Temperature surrounding the H-switch.
The number of the PCI cabinet for which information is displayed. These
numbers are defined by the node ID switch setting.
The status of the slots in the PCI card cages connected to the I/O risers.
S standard I/O module
* present
- not present

L Low power dissipation
M Medium power dissipation
H High power dissipation

Status of remote I/O riser P = present, - = not present.
Status of power supplies to the PCI box.

P passed and powered on

p passed and powered off

F failed and powered on

f failed and powered off

* present but no status yet

- not present

Temperature of the PCI box.
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3.7.3 Show FRU Command

The show FRU command lists the field-replaceable units (FRUs) in the
system.

Example 3-8 Show FRU Command

SLV_E2> show fru

(1 (2} (3] (4] (5]
FRUname E Part# Serial# Model/Other Alias/Misc
PBPO 02 00-00000-00.A00 NI0O0000000 FRU REG
PBP0.SIO 00 54-B4190-BA.A01 NI91960002 OB5QBB1
PBP0.RIOO 00 B4171-AA.DO02 NI93473157
PBP1 42 54-25027-01.A02 NI23234454 OB5QBB1
PBP1.SIO 00 B4190-BA.BO1 NI93160206
PBP1.RIOO 00 B4171-AA.DO02 NI93473157
PBP2 02 00-00000-00.A00 NI0O0000000 FRU REG
PBP2.SIO 00 54-B4190-BA.A01 NI91960002 OB5QBB1
QBB5 00 54-25043-02.D01 NI92460907 OB5QBB1
QBB5.PSM 00 54-25074-01.E02 NI91860246 OB5QBB1
QBB5 . PWR 00 54-25017-01.D01 NI90665951 OB5QBB1
QBB5.AUX 00 54-25123-01.D03 NIO3060053 .t titi et et it ee e
QBB5.CPUO 00 B4115-AA.B02 NI91360068 EV6 OB2QB3
QBB5.CPU1l 00 54-B4115-AA.B02 NI91360077 OB5QBB1
QBB5.MEM1 00 54-B4150-AA.CO01 NI90863268 OB5QBB1

OBB5.MEM1.DIMO 00 54-24941-BA. C02 AY305#J0
OBB5.MEM1.DIM1 00 54-24941-BA. C02 AY305&J0
OBB5.MEM1.DIM2 00 54-24941-BA. C02 AY305=K0
OBB5.MEM1.DIM3 00 54-24941-BA. C02 AY305<K0
OBB5.MEM1.DIM4 00 54-24941-BA. CO02 AY305XI0
OBB5.MEM1.DIM5 00 54-24941-BA. C02 AY305DJ0
OBB5.MEM1.DIM6 00 54-24941-BA. C02 AY305CJ0
OBB5.MEM1.DIM7 00 54-24941-BA. C02 AY305BJO

OBB5.I001 00 -B4170-AA.DO1 NIO3871029 ..ttt it ii e
OBB5.I023 00 -B4170-AA.DO1 NIO3870976 . vviiiiin it iii e
OBB5.GP 00 54-30330-02.A01 NI91360395 OB5-F FAKEGP

SLV_E2>
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Example 3-8 shows a show fru command issued from a local or remote console
terminal connected to a particular hard partition. (See Chapter 4 for a
discussion of partitions.)

@ The name of the FRU:

PBP
SIO
RIO
QBB
PSM
PWR
AUX
CPU
MEM
DIM
10
GP

® 000

PCI backplane

Standard I/O module

Remote I/O riser (located in PCI box)
Quad building block

Power system manager module
Main power module

Auxiliary power module

CPU module

Memory module

DIMM memory array

Local I/O riser (located in QBB)
Global port module

Part number by which the FRU can be ordered.
The serial number of the FRU.
Optional manufacturing specifications; usually blank.

Optional manufacturing specifications; usually blank.
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3.8 Controlling Power to the System

Once you have determined the cause of a system problem, you may
want to power off the system or a particular component of the system.
This can be done remotely, but unless the situation is catastrophic, it is
probably best to let the local service technician handle power on and

power off.

Example 3-9 Power Off Command

SCM_EO> show system
System Primary QBBRO
System Primary CPU

Par hrd/csb CPU
QOBB# 3210
(3) 0/30 --PP
(0) 1/31 --PP
(2) 2/32 --PP
(1) 3/33 --PP
HSwitch Type
HPM40 4-port
PCI Risel-1 Rise
Cab 7 6 5 4 32
0 - - - - - -
12 - - - - - -
13 - - - - - -
14 - - - - - -
15 - - - - - -
1f - - - - - -
SCM_EO> power off

1

1 on QBB1

Mem TIOR3 IOR2 IOR1 IORO GP QBB
3210 (pci_box.rio) Mod BP Mod 321
(1
---P Px.x P2.0 Pf£.1 Pf.O P F P PPP
--PP P4.0 Px.x Px.X Px.X P P P PPP
---P Px.x P0.0 Px.x P3.0 P P P PP-
---Pp --.- --.- Px.x P5.0 P P P PP-
Cables 7 6 543210 Temp (2C)
- - - -PPPP 26.0
1-0 Rise0-1 Rise0-0 RIO PS Temp
1 7 6 5 4 321 10 21 (°C)
- - - L - -8 - * -P 32.5
- - - - - - S - * P- 32.5
- - - L - - -8 - * P- 32.5
- - - L - L - S - * PP 32.5
- - - - - -8 - * PP 32.5
- - - - H L - S * * PP 32.5

-par 0,3 (2]

© The show system command reveals a QBB backplane as failing.

(

Dir PS Temp

= U010 O

® The user removes power from hard partitions 0 and 3 (hard QBBs 0 and 1)
in preparation for replacing a system box, leaving the remaining partitions
up and running.
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3.9 Leaving the SCM Command-Line Interpreter

It is often useful in debugging to leave the SCM command-line
interpreter and return to the SRM interpreter. The quit command
exits the SCM and returns control to the COM1 port, through which the
SRM firmware communicates.

Example 3-10 Using Quit to Return to SRM

SCM_EO> quit (1)
Returning to COM1 port.
P00>>> boot @

[system boots and displays prompt]

O The quit command does not terminate the modem connection; rather, it
transfers I/O operations from the SCM to the COM1 port, where the user
can issue SRM commands.

® The remote user boots the operating system to return the system to work.
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3.10 Terminating the Remote Session

The hangup command terminates the remote session, disconnecting
the remote modem and returning I/O to the COM1 port.

Example 3-11 Using the Hangup Command

SCM_EO> hangup (1]

SCM_EO0> @

©® The hangup command terminates the remote connection.

®  In this case, the hangup command was issued by a user at the local
console, so the SCM prompt appears. The hangup command can be
issued either by the remote user or at the local console device.
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4.2 Hard and Soft Partitions

The firmware supports two types of partitioning: hard and soft.

4.2.1 Hard Partitions

Hard partitions are defined by naming the QBBs in each partition.

Figure 4-2 Hard Partitions

QBB7
GS160/320 QBB5

E . . ——=—___(behind OBBY)
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=l P QBB6
Rear
QBB1
QBB4
4
Partition 0 ' Partition 1 ' Partition 2
(@BBs 0, 1, 2, and 3) (@BBs 4 and 5) (@BBs 6 and 7)

PK-0151-00
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As shown in Figure 4-2, hard partitions are defined along QBB boundaries.
The figure shows a GS320 system with eight QBBs divided into three hard
partitions.

There is no sharing of CPU, memory, or 1/0O resource between hard
partitions. The boundaries of these partitions are considered “hard.”
An instance of an operating system may run in each hard partition; these
instances run completely independently of each other.

Tru64 UNIX instances do support individual applications using a specified
percentage of a given resource, such as processor sets. This type of resource
partitioning is described in detail in the Tru64 UNIX System Management
manual.

OpenVMS implements resource sharing differently, building on SRM firmware-
based entities called soft partitions, discussed next.
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4.2.2 Soft Partitions

Soft partitions are defined by naming the specific CPUs, memory
allocation, and I/O modules comprising each partition. CPUs can be
moved from one instance to another as computation load changes.
Also, soft partitions allow instances to share memory. Only OpenVMS
Galaxy is an implementation of soft partitions.

Figure 4-3 Soft Partitions

CPU CPU CPU CPU CPU CPU CPU CPU
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Soft partitions allow a portion of memoryto be defined as shared
memory; they also allow CPUs to be reassigned by agreement of the
operating system instances running in the partitions. The boundaries
defined by the firmware are thus considered “soft.”

Figure 4-3 shows a GS320 system with eight soft partitions set up on QBB
boundaries. Each partition has private memory. In addition, you can allocate
shared memory that all instances can use, as shown in the center of the
diagram.

In addition to shared memory, soft partitions differ from hard partitions in that,
with soft partitions, operating system instances may agree to share CPU
resources. CPUs can be reassigned to different instances as load varies.

Soft partitions are defined using the SRM firmware. The division of resources
defined can be thought of as a starting point. Once an operating system
instance is running in each soft partition, resources can be reassigned as needed
at the operating system level. See the OpenVMS Alpha Galaxy and
Partitioning Guide for more information on this type of resource sharing.
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