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Chapter 1

Introduction

The Institute of Electrical and Electronics Engineers (IEEE) standard 1149.1, Standard Test
Access Port and Boundary-Scan Architecture, defines a set of test logic and related features

that enable connections within and between ASICs to be tested. These features are

collectively called boundary scan, scan, or JTAG.

The test logic includes a test access port (TAP), a TAP controller, an instruction register, and
a group of test data registers. (Refer to Figure 1-1.)

Boundary

Scan Cells —_|

TDI

ASIC Core Logic

Identification Register

Bypass Register

TCK

Y

Instruction Register

L B

T™MS

Y

Figure 1-1
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1-2

Table 1-1 describes the boundary scan components.

Table 1-1  Boundary Scan Components

Component

Description

Test access port (TAP)

TAP controller

TMS signal

TCK signal

TDI signal

TDO signal
Instruction register

Bypass register

Identification (ID)
register

Boundary scan cells

ASIC core logic

Provides access to the test logic and consist of four signal pins: test data
input (TDI), test data output (TDO), test clock (TCK), and test mode
select (TMS)

Controls the instruction register, bypass register, identification register,
and boundary scan register

Controls test operations

Inputs a signal that clocks the TAP controller

Inputs data serially

Outputs data serially

Receives, holds, and decodes boundary scan instructions

Connects the TDI and TDO signals during a BYPASS instruction, which
causes the data to go through the bypass register instead of the boundary
scan cells

(This register is used to verify integrity of the scan chain and to perform
board-level testing.)

Holds 32 bits of information that specify the manufacturer of the chip (or
ASIC), the part number of the chip, and the revision of the chip

ID registers are optional components; not all chips contain ID registers
Components of the boundary scan register that are connected in a
shift-register path around the boundary of the chip; these components

are located between the 1/0 pins and the core logic, which enables the
boundary scan operation to control and monitor the 1/0 pins

Contains the functional components of the ASIC

The following components contain ASICs that include the scan/JTAG test logic as defined
by the IEEE 1149.1 standard:

= Cbricks
* | bricks

* P bricks
= Rbricks
= Xbricks
= G bricks
= N bricks

= SGI Origin 300 base modules
= SGI Origin 300 PCI expansion modules

Introduction
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The diagnostic suite includes scan tests that use the scan/JTAG hardware to test

connections within boards and between boards.

1.1 Scan Hardware

1.1.

Scan Tools
108-0263-004

The following components contain hardware that is used to perform scan testing: the L1,
L2, and L3 system controllers, the SGI Origin 300 base and PCI expansion modules, and C,
R, I, P, X, G, and N bricks.

1 SGI Origin 300 System

In an SGI Origin 300 system (refer to Figure 1-2):

The L3 system uses a serial or USB connection to communicate with the L1 system

controller.

The L1 system controller acts as a JTAG bus master and passes JTAG commands/data
to the scan interface chip (SIC).

The L1 system controller in the SGI Origin 300 system uses an RS-422 connection to
communicate with the L1 system controller in a PCI expansion module if one is

connected

The SIC passes the JTAG commands/data to the individual scan chains (up to four).

The scan chains pass the commands/data to the individual ASICs. (Table 1-2 on
page 1-9 shows the components on each scan chain.)

RS-422

SS8

USB or Serial

L3 Syste

m

L1

SIC

[Scan chains]

Controller

SGlI Origin 300 Base Module

L1

SIC

[Scan chains]

PCI Expansion Module

Figure 1-2  Scan Hardware Components (SGI Origin 300 System)
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1.1.2 SGI 3000 Series System without an R brick or L2 System Controller

In a system without an R brick or L2 system controller (refer to Figure 1-3):

The L3 system uses a serial or USB connection to communicate with the L1 system
controller in a C brick.

The L1 system controller in the C brick uses an RS-422 connection (through a portion
of an Xtown2 or NUMAIink 3 cable) to communicate with the L1 system controllers in
other I, P, X, N, and C bricks.

The L1 system controller in each C, R, I, P, X, and N brick acts as a JTAG bus master
and passes JTAG commands/data to the scan interface chip (SIC) in each brick.

The SIC in each brick passes the JTAG commands/data to the individual scan chains
(up to four) in the brick.

The scan chains pass the commands/data to the individual ASICs in the bricks.
(Table 1-3 on page 1-9 shows the components on each scan chain.)

RS-422

L1 L1
— (Xtown2 or
% L NUMAIink 3) L
(%) SIC [Z [scan chains] SIC £ [scan chains]
= — —
un)
<:/)7 C Brick I, P, X, N, or C Brick
L3 System Controller

Figure 1-3  Scan Hardware Components (SGI 3000 Series System without an R Brick or L2 System

Controller)
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1.1.3 SGI 3000 Series System with an R Brick but without an L2 System Controller

In a system that has an R brick but does not have an L2 system controller (refer to

Figure 1-4.):

= The L3 system controller uses a serial or USB connection to communicate with the L1
system controller in a C brick or a USB connection to communicate with the L1 system
controller in an R brick.

= If the L3 system controller is connected to a C brick, the L1 system controller in
the C brick uses an RS-422 connection (through a portion of an Xtown2 or
NUMAIink 3 cable) to communicate with the L1 system controllers in other I, P, X,
N, and C bricks.

= [f the L3 system controller is connected to an R brick, the L1 system controller in
the R brick uses an RS-422 connection (through a portion of a NUMAIink 3 cable)
to communicate with the L1 system controller in another R brick or a C brick.

= The L1 system controller in each C, R, I, P, X, and N brick acts as a JTAG bus master
and passes JTAG commands/data to the SIC in each brick.

= The SIC in each brick passes the JTAG commands/data to the individual scan chains
(up to four) in the brick.

= The scan chains pass the commands/data to the individual ASICs in the bricks.
(Table 1-3 on page 1-9 shows the components on each scan chain.)

L1 RS-422
_ (Xtown2 or
2 e NUMAlink 3) —
$ SIC [£ [scan chains] SIC = [scan chains]
5]
an} . .
g C Brick I, P, X, N, or C Brick

L3 System Controller

M
0 B . .
) i 10
RS-422 1
L1 (NUMAIink 3)
| I
SIC E [Scan chains] SIC E [Scan chains]
R Brick C or R Brick
Figure 1-4  Scan Hardware Components (SGI 3000 Series System without an L2 System Controller)
Scan Tools
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SGI 3000 Series System with an L2 System Controller

In a system with an L2 system controller (refer to Figure 1-5):

The L3 system controller uses an Ethernet connection to communicate with the L2
system controller.

Note: If necessary, the L3 system controller can bypass the L2 system controller and
use a serial or USB connection to communicate directly with the C and R bricks
(as in a system without an L2 system controller).

The L2 system controller uses USB connections to communicate with the L1 system
controllers in the C bricks and R bricks.

= Ifthe L2 system controller is connected to a C brick, the L1 system controller in
the C brick uses an RS-422 connection (through a portion of an Xtown2 or
NUMAIink 3 cable) to communicate with the L1 system controllers in other I, P, X,
N, and C bricks.

= [fthe L2 system controller is connected to an R brick, the L1 system controller in
the R brick uses an RS-422 connection (through a portion of a NUMAIink 3 cable)
to communicate with the L1 system controller in another R brick or a C brick.

The L1 system controller in each C, R, I, P, X, and N brick acts as a JTAG bus master
and passes JTAG commands/data to the SIC in each brick.

The SIC in each brick passes the JTAG commands/data to the individual scan chains
(up to four) in the brick.

The scan chains pass the commands/data to the individual ASICs in the bricks.
(Table 1-3 on page 1-9 shows the components on each scan chain.)

Introduction
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P RS-422 P
(Xtown2 or
L NUMAlink 3) —
% SICE [Scan chains] SICE [Scan chains]
2 — —
C Brick I, B X, N ,or C Brick
Lo | Ethernet L
L3 System Controller
a .
RS-422
L1
o (NUMAIink 3)
| I
SIC [E iscan crains] SICE  iscan chaine]
R Brick C or R Brick
Figure 1-5 Scan Hardware Components (SGI 3000 Series System with an L2 System Controller)
Scan Tools
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SGI 3000 Series System with a G Brick

In a system with a G brick (refer to Figure 1-6):

= The L3 system controller uses an Ethernet connection to communicate with the L2
system controller.

= The L2 system controller uses USB connections to communicate with the L1 system
controllers in the G brick.

= The L1 system controller passes JTAG commands/data to the SIC in the brick.

= The SIC passes the JTAG commands/data to the individual scan chains (up to four) in
the brick.

= The scan chains pass the commands/data to the individual ASICs in the bricks.
(Table 1-3 on page 1-9 shows the components on each scan chain.)

L1

SIC [ [Scan chains]

USB

G Brick

L2 Ethernet

L3 System Controller

Figure 1-6  Scan Hardware Components (SGI 3000 Series System with a G Brick)
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1.1.6 Scan Chains

Table 1-2 lists the components in each scan chain for SGI Origin 300 systems.

Table 1-2  SGI Origin 300 System Scan Chain Components

SIC Chain 0 Chain 1 Chain 2 Chain 3
0 108 PCI1 PCI2 Not used
1 CPUA SRAMS: Bedrock DIMMO
CPUB SCA T Xbridge DIMM1
CPUA1 SCA 1 DIMM2
CPUBL1 DIMM3
SCB1_3 DIMMA4
SCB1 2

Table 1-3 lists the components in each scan chain for the various bricks in SGI 3000 series
systems.

Table 1-3  SGI 3000 Series Scan Chain Components

Brick Chain 0 Chain 1 Chain 2 Chain 3
C (IP35) PIMMO PIMM1 Bedrock DIMMO
DIMM1
DIMM2
DIMM3
DIMMA4
DIMM5
DIMMG6
DIMMY7
I Xbridge 10C3 PCI11 Not used
PCIl12
PCI13
PCIl21
PCIl22
P Not used PCl41 PCI11 XBG2
PCl42 PCIl12 XBGO
PCI51 PCI21 XBG1
PCI52 PCIl22
PCl61 PCI31
PCl62 PCI32
R Router Not used Not used Not used
X Xbridge PORTS8 (XIO slot) PORTC (XIO slot)  Not used
PORT9 (XIO slot) PORTD (XIO slot)
G GE (pipe 1) Ktown2 GE (pipe 0) Not used
(kcar_ge) (kcar_ge)
N Null board 0 Null board 1 Null board 2 Null board 3

Scan Tools
108-0263-004 SGI Confidential 1-9



1.2 Scan Software

The diagnostic suite includes two scan tests:

Boundary scan interconnect test

The boundary scan interconnect test manipulates the boundary scan registers in
various chips throughout the system to verify system interconnections. It applies a set
of test vectors to the system to detect physical connection defects (for example,
stuck-at faults and shorts).

Scan-based link-level protocol interconnect test

The scan-based link-level protocol interconnect test uses additional scan-accessible
registers to exercise brick-to-brick connections at-speed. For SGI Origin 300 systems, it
tests on-board links and connections (regular and loopback) between base modules
and PCI expansion modules.

For SGI 3000 series systems, it tests the connectorson C, R, I, P, X, G, and N bricks and
the cables between these bricks.

Note: The scan-based link-level protocol test runs only in components that use LLP
(router, Bedrock, and Xbridge).

The diagnostic suite also includes a scripting tool, scantool. scantool enables you to
control scan operations from Tcl/Tk scripts.

The scan software resides on the L3 system controller. To use the scan software, you must
have an L3 system controller, a laptop loaded with the L3 software, or a remote support
connection to a system.

1.3 Standard Test Process

Use the following process to test a system with the scan tools:

1.

2
3.
4

1-10

Install the cables (normal or loopback) for the configuration that you want to test.
Log into the L3 system controller as sgidiag.
Start the L2 system controller (if necessary), and power up the hardware.

Run the boundary scan interconnect test to verify the scan hardware and verify
connections within bricks.

Run the scan-based link-level protocol interconnect test to verify connections between
bricks.

Introduction
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Chapter 2

Boundary Scan Interconnect Test

This chapter describes the boundary scan interconnect test.

2.1 About the Boundary Scan Interconnect Test

Scan Tools
108-0263-004

The boundary scan interconnect test verifies connections within SGI Origin 300 systems
and within C, R, |, X, P, G, and N bricks in SGI 3000 series systems. Use it to verify proper
operation of any components that you add to a system.

The boundary scan interconnect test uses the following applications:

= Atestapplication (scantest) that manipulates the boundary scan registers in various
chips of a brick to verify connections within the brick. scantest applies a set of test
vectors to a brick to detect physical connection defects (stuck-at faults and shorts).

= A graphical user interface application (brick_scan) that enables you to set test
parameters and view test output.

Note: Several scripts are available to run the boundary scan interconnect test and
scan-based link-level protocol interconnect test. Refer to Chapter 4, “Scripts That
Run scantest and slit,” for more information.

When the boundary scan interconnect test detects an error, it identifies the chips and pins
on the failing net and also displays the actual and expected data.

SGI Confidential 2-1



2.2

Test Algorithm

The boundary scan interconnect test uses the following test algorithm:

1.

2
3
4.
5

Load the chain configuration and reference data.

Load the reference data for each board definition.

Initialize JTAG communications to the selected scan controller(s).

Initialize the chain TAPs and configure the SIC(s).

Perform comprehensive scan hardware integrity tests to verify that the scan hardware
is functional enough to perform boundary scan interconnect testing:

Perform the instruction register length test.

Perform the instruction register path test.

Perform the bypass register length test.

Perform the bypass register path test.

Perform the chain-level boundary register length test.

Perform the chain-level boundary register path test.

Perform the board-level boundary scan register interconnect test.

Print a program termination status message.

Caution: Each step must pass before the next step can be run. If the integrity tests in

Step 5 do not pass, the interconnect test does not run because the results would
be invalid. Do not manually run the interconnect test until the integrity tests
pass.

Figure 2-1 shows the output from each step of this algorithm.

Boundary Scan Interconnect Test
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Boundary-Scan Test Software (scantest V3.11) Mon Apr 2 11:37:41 2001
1 Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/c001dimm04.cfg

? Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

3 Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

4 Initializing chain TAPs and configuring SICs:
001c0l with SIC at address 0x00 (CER=0x0C)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
001c01 SIC 0x0 passed (chain length=149)

Performing IR path test on active UUTs:
001c01 SIC 0x0 passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
001c01 SIC 0x0 passed (chain length=19)

Performing BYPASS path test on selected UUTs:
001c0l1 SIC 0x0 passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
001c01 SIC 0x0 passed (chain length=1706)

Performing chain-level BOUNDARY path test on selected UUTs:
001c0l1 SIC 0x0 passed

6 Performing system-level interconnect test on given configuration:
(22 of 22 patterns will be applied)
B R e R
Errors were detected during interconnect test.

Failure information for BSR interconnect test:

Module and raw position 000-000022

Expected data

Actual data
Difference data
Driving node index
Logical description
001c01:DIMMO:U2:A4
Physical description

1010101010010101010101
0000000000000000000000

A A A A A A A A A A A

0000000000000000001100

[001c01:NODE:BR:MB DATA 43 BUS]

[001c01:NODE:J0J2:AD35]

Number of failing signals displayed from test: 1

Normal Program Termination

001c01:DIMMO:ASB3:1

Scan Tools
108-0263-004

Figure 2-1
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2.3

Graphical User Interface

The brick_scan graphical user interface enables you to set test parameters and view test
output. (Refer to Figure 2-2.)

whether the 108 board should be tested.

tested (with the Ody s sey setting).

The Brick Selection parameters specify the brick location (rack and slot) and type of brick to test.

Use the following brick type settings for SG1 3000 series systems: IP35, IP37, I, R, P, and X. If you select an IP35 C brick, you can also
select which PIMMs to test (PIMMO and/or PIMM1) and the CPU type (MIPS R12000 or R14000 CPUs). The IP37 setting is not valid for field use.

Use the Speedo2 brick type setting for SGI Origin 300 systems. You can specify the number of CPUs in the system (2 or 4) and specify

Use the Asterix brick type setting for Silicon Graphics Fuel workstations. You can specify whether the VPro graphics board should be

The Test Selection
parameters specify the tests to run.

The Loop parameter specifies the
number of times to repeat the tests.
(Default = 0 = run 1 time)

The L2 Address parameter
specifies the IP address of the L2
controller or L2 emulator for the system
to test.

brick_ scanautomatically setsthis
parameter. (You can use the L2 cfg
command or the L3 12find
command to determine the IP address.)

Test Selection
 Instruction Register Path

| Instruction Register Length

H Bypass Register Path

[ Bypass Register Length

| Buundarjy Register Path

i Boundary Register Length

¥ Boundary Register Inferconnect

. Brick Selection

Rack Number: |1
Slot Number: |21

Brick Type: | _.|

Select All

.| Loop |D |

Deselect Al

L2 Address: | 10.17. 160,98

Halp.l Run | Exit |

The command buttons display help
information, run the selected tests, and
exit the graphical user interface.

The test output area provides detailed
information about the activities that the
boundary scan interconnect test
performed and error messages for any
failures that it detected.

Performing BYPASS path test on selected UUTs:
001121 SIC OxA ... passed

Testing Integrity of Boundary Scan Data Registers
001121 SIC OxA ... passed (chain length=882)

> Performing chain-level BOUNDARY path test on selected UUTs:
001121 SIC OxA ... passed

Performing board-level interconnect test on selected hoards:

001121 T (#Patterns=16)

+Htttt bbbttt
during interconnect t

Normal Program Termination
INFD: attempting connection to 10,17, 160.98:8000
INFO: connection to 10,17 1e0.98:8000 established.

Performing chain-level BOUMDARY length test on selected UUTs:

Figure 2-2 Boundary Scan Test Graphical User Interface

Boundary Scan Interconnect Test

SGI Confidential

108-0263-004



2.4  Running the Boundary Scan Interconnect Test from brick_scan

Warning: Ensure that the system is offline before you run the boundary scan
interconnect test. If the operating system is running when you run this
test, the operating system will crash and customer data will be lost.

Perform the following procedure to run the boundary scan interconnect test on a single
brick from the brick scan graphical user interface:

1. Power up the system.

2. Log into the L3 system controller as sgidiag (default password: sgi ! diag).

3. Enter the ed /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

4. Connect to the L2 system controller.
= To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
e To use the L2 emulator:
Enter the command: /stand/sysco/bin/12

5. Enter the /stand/sysco/bin/brick scan command to start the brick scan
application.

The brick_ scan application displays a warning message. (Refer to Figure 2-3.)
Review this information and ensure that the system is ready for testing; then, click
Continue.

Brick Scan
This Brick Scan wtility allow you to target a specific brick in your system for
running broundary scan. Boundary scan is used to detect interconnect defects
hetween chips and boards in a brick.

Use caution when running houndary scan.

- Be sure to shutdown the operating system hefore running boundary scan.
Running boundary scan WILL cause the operating system to crash.

- If you do not have a L2 controller in your system be sure you are running
the L2 simulator before attempting to run boundary scan.

- Tou must reset your system after running houndary scan. Do this by issuing
a reset command at the L2 controller prompt.

Continus | Exit |

Figure 2-3  Boundary Scan Interconnect Test Warning Message

Scan Tools
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6. Select the brick that you want to test (refer to Figure 2-4):

Enter the rack number in the Rack Number field.
Enter the slot number in the s1ot Number field.

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cfg command to determine the bricks that are available.

Select the brick type from the Brick Type menu.

Use the 1p35, 1P37, I, R, B, and x brick type settings to test SGI 3000 series bricks.
If you are testing an IP35 C brick, you can select the PIMMs to test (none, PIMMO,
and/or PIMM1) and specify the type of CPUs in the system (MIPS R12000 or
MIPS R14000 CPUs).

Note: The 1p37 setting is not valid for field use.

Use the speedo2 brick type setting to test an SGI Origin 300 system. You can
specify the number of CPUs in the system and specify whether the 108 board
should be tested.

Use the asterix brick type to test a Silicon Graphics Fuel visual workstation. You
can specify whether the VPro graphics card should be tested by selecting or
deselecting the odyssey setting. Refer to the Silicon Graphics Fuel Visual
Workstation Diagnostic Reference Manual, publication number 108-0350-00x, for
more information about testing a Silicon Graphics Fuel visual workstation.

Brick Selection

Enter the number of the rack that
contains the brick to test. Rack Humber: !1—
Enter the number of the slot that contains Slot Huml g
the brick to test. v |P37
[Select the type of brick to test. Brick Ty| ¢ |
o
P
i
“ PE 1
s~ Speedo2 r
A psterix |

Figure 2-4  Setting the Brick Selection Parameters

Boundary Scan Interconnect Test
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7. Select the test sections that you want to run. (Refer to Figure 2-5.) SGI recommends

that you run all test sections.

Caution:

the integrity tests pass.

If you wish to run the test multiple times, change the L.oop parameter, and click on the

Each test section must pass before the next section can be run. If the
integrity tests do not pass, the interconnect test does not run because the
results would be invalid. Do not manually run the interconnect test until

box next to the Loop parameter. The test defaults to one pass.

Note:

Loop parameter and click on the box next to it.

If you set the Loop parameter but do not click the box next to it, the test
performs only one pass. If you want to run multiple passes, you must set the

Test Selection
W Instruction Register Path
W Instruction Register Length

Select the test sections to run. (SGI
recommends that you run all sections.)

W Bypass Register Path
W Bypass Register Length

}—»

@ Boundary Register Path
@ Boundary Register Length

To run the test for multiple passes, click
the box and enter the number of passes
in the Loop field.

@ Boundary Register Interconnect

Jwopfo |

Select all

Deselect All ||

Figure 2-5 Setting the Test Selection Parameters

8. Modify the L2 Address parameter, if necessary. (Refer to Figure 2-6.)

The 1.2 Address parameter specifies the IP address of the L2 controller or L2 emulator

for the system to test.

Note: Thebrick scan application defaults to the first L2 system controller that it
finds. If the L2 address field does not contain the IP address of the L2 system
controller that you want to use, use the L2 cfg command or the L3 12find
command to determine the correct IP address.

LZ Address: |1IZI.1'F.16IJ.98

‘ Enter the IP address of the L2 or L2 emulator.

Figure 2-6  Setting the Scan Communications Method Parameters

Scan Tools
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9. Click on the run button. (Refer to Figure 2-7.)

Help | Run | Exit |

?

‘Click on the Run button. ‘

Figure 2-7 Run Button

10. Interpret the output. (Refer to Section 2.6, “Boundary Scan Interconnect Test
Output.”)

Note: Theboundary scan interconnect test saves the test output in the scantest . dmp
file in the current directory; however, it overwrites this file each time you run
the test. If you want to save the output so you can analyze it later, copy the
contents of the file to a new file before you run the boundary scan interconnect
test again.

11. When you are done testing, enter the L2 reset command to reset the system.

Boundary Scan Interconnect Test
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2.5 Running the Boundary Scan Interconnect Test from scantest

Scan Tools
108-0263-004

scantest uses the following command syntax:

scantest [-h] <-f file> [-ID num] [-d file] [-e num] [-p num] [-t test] [-m mode]

[-1 levell [-C] [-s mode]l [-v] [--12 <host> | --interface <«iface> |
--ssn <serial>[:<rack>] | --sysname <system_names[:<rack>] | --scdev <device> |
--serial <host>:<port> | --dev <device_names]

Table 2-1 describes the command-line options that you can use to control scantest.

Table 2-1  scantest Command-line Options

Option Description
-h Displays the available command-line options and then exits.
-f <file> Specifies a configuration file to use. The configuration file defines the

hardware to test. (Default: s1it.cfg)
Use the following configuration files to test all bricks in a system:

sys8p.cfg = system with 8 processors
syslép.cfg = system with 16 processors
sys32p.cfg = system with 32 processors
sys64p.cfg = system with 64 processors
sysl28p.cfg = system with 128 processors

For example, to test all bricks in a 16-processor system, enter the following
command:

scantest -f /stand/sysco/cfg/scan/syslép.cfg
Use the following configuration files to test single bricks in a system:

c001.cfg=1P35 C brick

i002.cfg=1brick

p001.cfg =P brick

r001.cfg =R brick

x001.cfg = X brick

no001l.cfg =N brick

g001.cfg =G brick

ip45 001.cfg = IP45 motherboard and CPUs (SGI Origin 300 system)

For example, to test the R brick that is connected to the L2 system controller:
scantest -f /stand/sysco/cfg/scan/r001.cfg

Other configuration files are available in the /stand/sysco/cfg/scan/
directory. Refer to the /stand/sysco/cfg/scan/README. cfg file for
more information.

The 1D field in each configuration file describes the brick to test. By default,
the 1D field is set to zero (0), which selects the local brick. Use the following
formula to select a different brick:

ID = (rack * 64) + slot

For example, to test an I/0 brick at location 002i10 (rack =2, slot = 10), set the
1D field to (2 * 64) + 10, which equals 138.

If you want to modify a configuration file, copy it to a directory for which
you have write permission. If you modify the ID field, you must set the first

number of the chain definition to the same value (for example, START
CHAIN 138).

SGI Confidential 2-9



Table 2-1 (continued) scantest Command-line Options

Option Description

-ID <hums Overrides the 1D field listed in a configuration file. This enables you select a
different brick for testing without modifying the configuration file. Use the
following formula to select a different brick:

ID = (rack * 64) + slot
For example, to test a P brick in slot 7 of rack 2, enter the following command:
scantest -f /stand/sysco/cfg/scan/p00l.cfg -ID 135

-d <file> Specifies the output file that receives output from the test. (Default:
scantest .dmp)

-e <num> Defines the maximum number of errors that the test displays. (Valid values
are between 0 [display only pass/fail information] and 10,000; default: 200)

-p <hum> Specifies the number of test passes that scantest should perform. (Valid
values are between 1 and 10,000; default: 1)

-t <test> Specifies the tests to run.

Valid tests:
irp = instruction register path test
irl = instruction register length test
ir = instruction register path test and instruction register length test
prp = bypass register path test
prl = bypass register length test
pr = bypass register path test and bypass length test
brp = boundary register path test
brl = boundary register length test
br = boundary register path test and boundary register length test
int = boundary register interconnect test
id =read and display device ID registers
all = all tests

Use + to select multiple tests (for example: ir+br+int).

The order that the tests are specified in is irrelevant. Certain tests depend on
other tests completing successfully, so selecting one test may cause other
tests to be automatically selected.

(Default: ir+pr+br+int)

-m <mode> Specifies the mode for register tests.
Valid modes:
normal = normal lengths and minimal pattern(s)
elen = extended lengths
epat = extended pattern set
If normal is specified, then no other option is valid.
(Default: normal)

Boundary Scan Interconnect Test
2-10 SGI Confidential 108-0263-004
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Table 2-1 (continued)

scantest Command-line Options

Option

Description

-1 <level>

-s <mode>

-V

--12 <host>

--interface
<iface>

--sSsn
<serial> [ : <rack>]

--gsysname
<SyStem_name>
[:<rack>]

--scdev <device>

--gerial
<host> : <port>

--dev
<device_name>

Specifies the level of the register tests.
Valid modes:
chn = chain level register test
brd = board level register test
chip = chip level register test
(Default: chn)
Selects an individual Scan Interface Chip (SIC) to run the test. (The test will
not run subordinate chains/hardware.)
When you use this option:
You can specify the irl, irp, ir, prl, prp, or pr tests with the -t option.
The -1 option is ignored.
The -m option is used for lengths and patterns.

Selects a stepping mode.
Valid modes:
no = no test stepping; run continuous
all = step through each pattern; prompt user
err = step through failing pattern; prompt user
(Default: no)

Selects verbose mode, which writes additional messages to the output.

Connects to the L2 system controller with the specified host name or IP
address

Connects to the L2 system controller with the specified network interface
(for example, eth0)

Connects to the system with the specified serial number (for example,
L01234567)

Connects to the system specified by <system_name>

Connects to the specified system controller

Connects to the specified Ethernet host name and port

Connects to the specified local serial port device

SGI Confidential
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2-12

Running the boundary scan interconnect test with the scantest command enables you to
manually control the settings that the test uses. It also enables you to run the boundary scan
interconnect test on multiple bricks.

Warning: Ensure that the system is offline before you run the boundary scan

interconnect test. If the operating system is running when you run this
test, the operating system will crash and customer data will be lost.

Perform the following procedure to run the boundary scan interconnect test on one or more
bricks with the scantest command:

1.
2.
3.

Power up the system.
Log into the L3 system controller as sgidiag (default password: sgi !diag).

Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

Connect to the L2 system controller.
« Using a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
= Using the L2 emulator:
Enter the command: /stand/sysco/bin/12
Enter the appropriate command to start the boundary scan interconnect test:

e For the hardware L2 connection:

/stand/sysco/bin/scantest -f /stand/sysco/cfg/scan/<file> --12 <host>
[test_options]

Example: scantest -f /stand/sysco/cfg/scan/p001.cfg --12 10.1.1.37
* For the L2 emulator:
/stand/sysco/bin/scantest -f /stand/sysco/cfg/scan/<file> [test_options]
Example: scantest -f /stand/sysco/cfg/scan/p001.cfg
Refer again to Table 2-1 for descriptions of the available command-line options.

Note: Theboundary scan interconnect test saves the test output in the scantest . dmp
file in the current directory; however, it overwrites this file each time you run
the test. If you want to save the output so you can analyze it later, copy the
contents of the file to a new file before you run the boundary scan interconnect
test again.

Interpret the output. (Refer to Section 2.6, “Boundary Scan Interconnect Test
Output.”)

When you are done testing, enter the L2 reset command to reset the system.

Boundary Scan Interconnect Test
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2.6 Boundary Scan Interconnect Test Output

The boundary scan interconnect test returns output in the following ways:
= scantest returns output to the shell where you execute it.

= brick_scan displays test output in the lower portion of the interface. (Refer to
Figure 2-8.)

The test output area provides detailed information about the activities that the test
performed and errors messages for any failures that it detected. Failure and error
messages are highlighted in red, and pass messages are highlighted in green.

X

Performing BYPASS path test on selected UUTs:
001121 SIC Ox& ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-lewvel BOUNDARY length test on selected UUTs:
001121 SIC 0Ox& ... passed (chain length=882)

Performing chain-level BOUNDARY path test on selected UUTs:
001121 SIC Ox& ... passed

Performing hoard-lewvel interconnect test on selected boards:

001121 I (#Patterns=16)

bR

No errors detected during interconnect test

Normal Program Termination
INFO: attempting cormection to 10.17. 160.98:8000
INFO: connection to 10,17 160.98:8000 established.

| ™

Figure 2-8 Boundary Scan Interconnect Test Output (in brick_scan Interface)

The boundary scan interconnect test returns the following error messages:

ERROR - Unable to open output file for writing.
File: scantest.dmp
Writing output data to screen instead of file

This message appears when you do not have permission to create the scantest . dmp
output file. The boundary scan interconnect test continues to run, but it does not send
output to a file. To save test output to a file, run the test from a directory where you
have write permission.

Unable to run interconnect test because of register test error(s).

This message appears when one of the boundary scan validation tests fails. When this
happens, the interconnect test does not run. Review the output that precedes this
message to determine the failing register:

= If the failing register is an instruction register, verify that the brick is powered up.
If the brick is powered up, there is a failure in the boundary scan chain. If the
brick is not powered up, power it up and rerun the test.

= If the failing register is not an instruction register, there is a failure in the
boundary scan chain.

Scan Tools
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ERROR - scantest V3.11 (snl3sc.c @ 280, code=0)
Unable to read scan response packet from controller.
Unknown Module 0, message = -1
Confirm configuration of brick specified with ID=483 (rack=7, slot=35)

This message typically appears when you specify incorrect rack and slot numbers for
the brick to test. Verify the rack and slot number of the brick you want to test and
rerun the test.

This message also appears if the brick is completely powered off (the L1 system
controller is not running). Power on the brick and rerun the test.

Errors were detected during interconnect test.

This message appears when the boundary scan interconnect test detects a failing
component in the brick. Review the output following this message to determine the
failing component.

After displaying this message, the test continues; when the testing is completed, the
test generates a list of all chain positions that had failing data and identifies the failing
chips and pins by physical and logical locations. The detailed failure information uses
the following format:

BOUNDARY REGISTER INTERCONNECT FAILURE

Chain and raw position : 000-000601

Expected data : 0110011010010101

Actual data : 0000000000000100

Difference data : s n *

Driving node index :1111111111110011

Logical description : [101101:I:XBG0:PF _PCI_ SERR N]
101101:I:I0C3:PCI_SERR L

Physical description : [101101:I:H7F9:AD21] 101i01:I:J5D4:N2

The failure information contains the following data:

e Chain and raw position:indicate the location where the test detected a
miscompare. The format of this value is <chain number>-<bit position>. (For
example, 000-000601 indicates that the test detected the miscompare on chain
number 0 at bit position 601.)

= Expected data:indicates the signature that the test expects to receive for the data
patterns that it is using.

e Actual data:indicates the actual signature that was sensed for the data patterns.

e Difference data:containsa* symbol for each pattern in the signature where the
actual data did not match the expected data.

Note: The number of data patterns that the test uses depends on the number of nets
being tested. Two types of patterns exist; patterns to detect stuck-at failures and
patterns to detect short failures. For the Expected data, Actual data, and
Difference data Vvalues, each 0/1 value represents a pattern, with the first
pattern (pattern 0) starting at the right and the pattern numbers incrementing
by 1 as they go to the left (refer to Figure 2-9).

Boundary Scan Interconnect Test
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Expected data
Actual data
Difference data

0110011010010101
0000000000000100

AA AA A A A

| | pattern 0
| pattern 2
pattern 4

Scan Tools
108-0263-004

Figure 2-9 Data Pattern Indicator

e Driving node index:indicates which node on the net is driving the transfer for
each test pattern. (The driving node sends the data pattern to the receiving node.)

The node index value is a single digit that specifies which node is the driving

node for the data pattern. The digit starts at 0 for the first node on the left side of
the Logical descriptionand Physical description lists and then increments
by 1 for each successive node. The node index value displays an x if a net is not

valid for a pattern (for example, no driver is available).

A net may have more than one driver if bidirectional signals are available on the
net. If possible, stuck-at patterns are transferred from all potential drivers; short
patterns are applied using a single driver.

SGI
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e Logical description: provides a logical description of the nodes on the failing
net. The format of each node is <chain and brick>:<board>:<chip>:<pin>. (Refer
to Figure 2-10.) The boundary scan interconnect test displays the node that
detected the miscompare in square brackets [ .

Logical description:[101101:I:XBG0:PF PCI_SERR_N] 101101:I:I0C3:PCI_SERR_L
Chain / \ . / \
and brick Pin Chain Pin

and brick
Board Chip Board Chip

Decoding the chain and brick value:
101101
Chain type: / \
0 = Compute Slot
1=1/0 .
Brick type:
Rack ¢ = C brick, i = I brick, etc.

Figure 2-10 Logical Description Format

Boundary Scan Interconnect Test
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e Physical description: provides a physical description of the nodes on the
failing net. The format of each node is <chain and brick>:<board>:<chip>:<pin>.
scantest displays the node that detected the miscompare in square brackets [ 1.

Physical description: [101i01:I:H7F9:AD21] 101101:1:J5D4:N2
Chain \pin Chain \pin
and brick and brick

Board Chip Board Chip

Decoding the chain and brick value:

1=1/0

101101
Chain type: / \
0 = Compute Slot
Brick type:

Rack ¢ = C brick, i = | brick, etc.

Figure 2-11 Physical Description Format

Scan Tools
108-0263-004 SGI Confidential 2-17



2.7

2-18

Physical and Logical Description to FRU Mapping

2.7.1

The easiest way to determine the failing FRU is by referring to the board failure
information in the physical and logical descriptions. (Refer again to Figure 2-10 and
Figure 2-11 to determine the location of the board information in the physical and logical

descriptions.)

SGI Origin 300 Systems

Table 2-2 lists the FRUs that correspond to each board type that the boundary scan
interconnect tests lists for SGI Origin 300 systems.

Table 2-2  FRUs Corresponding Board Type (SGI Origin 300 Systems)

Module Board FRU
Base module NODE IP45 4 CPU R14K 500MHZ 2MB
IP45 2 CPU R14K 500MHZ 2MB
DIMMO DIMM 256MB 128MB DDR
DIMM1 DIMM 512MB 128MB DDR (STANDARD)
DIMM2 DIMM 1GB 256MB DDR
DIMM3
I CARD CAGE ASSY 108 AND PCI
PCI expansion module PCI1 PCAIOPCI12SLOT
PCI2

Boundary Scan Interconnect Test
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2.7.2 SGI 3000 Series Systems

Table 2-3 lists the FRUs that correspond to each board type that the boundary scan

interconnect test lists for SGI 3000 series systems.

Table 2-3  FRUs Corresponding Board Type (SGI 3000 Series Systems)

Brick Board

FRU

C NODE

PIMMO

PIMM1

DIMMO

DIMM1

DIMM2

DIMM3

DIMM4

DIMMS5

PCA IP35 4CPU TREX (P1)

PCA IP35 PIMM R12KS 8MB 400MHZ
PCA IP35 PIMM R12KS 8MB 400MHZ

PCA IP35 PIMM R12KS 8MB 400MHZ
PCA IP35 PIMM R12KS 8MB 400MHZ

PCA 256MB DIMM 128MB DDR
PCA512MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR

PCA 256MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR

PCA 256MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR

PCA 256MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR

PCA 256MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR

PCA 256MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR

PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR
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Table 2-3 (continued)

FRUs Corresponding Board Type (SGI 3000 Series Systems)

Brick Board FRU
c DIMM6 PCA 256MB DIMM 128MB DDR
(cont.) PCA 512MB DIMM 128MB DDR
PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR
DIMM?7 PCA 256MB DIMM 128MB DDR
PCA 512MB DIMM 128MB DDR
PCA 512MB DIMM 128MB DDR (Premium)
PCA 1GB DIMM 256MB DDR
| T PCA 10 GENERAL P1
R R PCA SN1 ROUTER
P p PCA 10 PCI 12 SLOT
X X PCA MIDPLANE XIO
G GEO PCA GE14-2
GE1 PCA GE14-4
PCA GE16-4
KTOWN2 PCA ASSY KTOWN2
N NO PCA NULL BOARD
N1
N2
N3

2.8 Troubleshooting Tips

= |If the boundary scan interconnect test detects an error during the SIC selection
process, then a failure occurred in the scan hardware and/or the path to the SIC.
Check the scan signals (TCK, TMS, TDI, TDO, and TRST) that go to the SIC and the

SIC address lines.

= |If the boundary scan interconnect test detects an error during the register level tests,
then a failure occurred in the scan hardware and/or path after the SIC. Check the scan
signals (TCK, TMS, TDI, TDO, and TRST) at each component in the chain.

= If the boundary scan interconnect test detects a failure during the interconnect test,
identify and correct it before you run the scan-based link-level protocol interconnect

test.

2-20
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2.9 Example 1: Possible PIMM Failure

The following output shows a possible PIMM failure in an SGI 3000 series system:

Boundary-Scan Test Software (scantest V3.11l) Mon Apr 2 11:31:20 2001

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/c00155.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
001c0l1 with SIC at address 0x00 (CER=0x07)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
001c01 SIC 0x0 ... passed (chain length=129)

Performing IR path test on active UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
001c01 SIC 0x0 ... passed (chain length=41)

Performing BYPASS path test on selected UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
001c01l SIC 0x0 ... passed (chain length=4226)

Performing chain-level BOUNDARY path test on selected UUTs:
001c01 SIC 0x0 ... passed

Performing system-level interconnect test on given configuration:
(22 of 22 patterns will be applied)

B e o o T o o o o S SR SO S

Errors were detected during interconnect test.

Failure information for BSR interconnect test:

Module and raw position : 000-001280

Expected data : 1010100101011010010101

Actual data : 0000000000000000000000

Difference data : A A A A as

Driving node index :1111111111111111002211

Logical description : 001c01:NODE:BR:SYSAD PO 34 BUS
[001c01:PIMMO:CPUA:SYSAD 34 BUS] 001c01:PIMMO:CPUB:SYSAD 34 BUS
Physical description : 001c01:NODE:J0J2:AL14 [001cO01l:PIMMO:F9C3:C12]

001c01:PIMMO:COC3:C12
Module and raw position : 000-001283
Expected data : 1010011010100101010101

Scan Tools
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Actual data £ 11111111111111131111111
Difference data MRS A A A A s AR

Driving node index :1111111111111111002211

Logical description : 001c01:NODE:BR:SYSAD PO 40 BUS
[001c01:PIMMO:CPUA:SYSAD 40_BUS] 001c01:PIMMO:CPUB:SYSAD 40_BUS
Physical description : 001c01:NODE:J0J2:AR13 [001cO01:PIMMO:F9C3:C16]

001c01:PIMMO:COC3:C1l6
Number of failing signals displayed from test: 2

Normal Program Termination

In this example, the boundary scan interconnect test detected two failing signals in the C
brick located at 001c01.

The first signal is a connection between the Node (Bedrock ASIC) and PIMMO.

Logical description : 001c01:NODE:BR:SYSAD PO 34 BUS
[001c01:PIMMO:CPUA:SYSAD 34 BUS] 001c01:PIMMO:CPUB:SYSAD 34 BUS
Physical description : 001c01:NODE:J0J2:AL14 [001cO1l:PIMMO:F9C3:C12]

001c01:PIMMO:C0C3:C12

The second signal is also connection between the Node (Bedrock ASIC) and PIMMO.

Logical description : 001c01:NODE:BR:SYSAD PO 40 BUS
[001c01:PIMMO:CPUA:SYSAD 40_BUS] 001c01:PIMMO:CPUB:SYSAD 40_BUS
Physical description : 001c01:NODE:J0J2:AR13 [001cO01:PIMMO:F9C3:C16]

001c01:PIMMO:COC3:C16

The failing hardware could be PIMMO, the Bedrock ASIC, the board that contains them, or
a connector between them. For this example, you would replace PIMMO and run the test
again.

Boundary Scan Interconnect Test
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2.10 Example 2: Possible DIMM Failure

The following output shows a possible DIMM failure in an SGI 3000 series system:

Boundary-Scan Test Software (scantest V3.11l) Mon Apr 2 11:37:41 2001

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/c001dimm04.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
001c0l1 with SIC at address 0x00 (CER=0x0C)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
001c01 SIC 0x0 ... passed (chain length=149)

Performing IR path test on active UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
001c01 SIC 0x0 ... passed (chain length=19)

Performing BYPASS path test on selected UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
001c01l SIC 0x0 ... passed (chain length=1706)

Performing chain-level BOUNDARY path test on selected UUTs:
001c01 SIC 0x0 ... passed

Performing system-level interconnect test on given configuration:
(22 of 22 patterns will be applied)

B e o o T o o o o S SR SO S

Errors were detected during interconnect test.

Failure information for BSR interconnect test:

Module and raw position : 000-000022

Expected data : 1010101010010101010101

Actual data : 0000000000000000000000

Difference data A a e s s

Driving node index : 0000000000000000001100

Logical description : [OOlCOl:NODE:BR:MB_DATA_43_BUS] 001c01:DIMMO:U2:A4
Physical description : [001c01:NODE:J0J2:AD35] 001cO01:DIMMO:A9B3:1

Scan Tools
108-0263-004 SGI Confidential 2-23



Module and raw position : 000-000643

Expected data : 1001010110100101010101

Actual data :111111111111113113111111

Difference data ;o MM A A A s s

Driving node index : 0000000000000000001100

Logical description : [001cO01:NODE:BR:MB DATA 90 BUS] 001c01:DIMM4:U2:A3
Physical description : [001c01:NODE:J0J2:AG05] 001c01:DIMM4:A9B3:64

Number of failing signals displayed from test: 2

Normal Program Termination

In this example, the boundary scan interconnect test detected two failing signals in the C
brick located at 001c01.

The first signal is a connection between the Node (Bedrock ASIC) and DIMMO:
Logical description : [001c01:NODE:BR:MB_DATA 43 BUS] 001c01:DIMMO:U2:2A4
Physical description : [001c01:NODE:J0J2:AD35] 001c01:DIMMO:A9B3:1

The second signal is a connection between the Node (Bedrock ASIC) and DIMM4;
Logical description : [001c01:NODE:BR:MB_DATA 90 BUS] 001c01:DIMM4:U2:A3

Physical description : [001c01:NODE:J0J2:AG05] 001c01:DIMM4:A9B3:64

The failing hardware could be the DIMMSs, the Bedrock ASIC, the board that contains them,
or a connector between them. For this example, you would swap DIMMO0 and DIMM4 with
other DIMMs that do not have failures to determine whether the failures move with the
DIMM(s). If the failures move with the DIMM(s), you would replace the DIMM(s).

Boundary Scan Interconnect Test
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Chapter 3

Scan-based Link-level Protocol Interconnect Test

This chapter describes the scan-based link-level protocol test.

3.1 About the Scan-based Link-level Protocol Interconnect Test

Scan Tools
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Several ASICs contain an additional boundary scan register (LLP register) that can be used
to send a single micropacket (160 bits in eight 20-bit, time-MUXed transfers) from one LLP
port to another port. The scan-based link-level protocol (LLP) interconnect test includes an
application (s1it) that uses the LLP registers to exercise router links at-speed. It tests one
or two ports per router at a time.

This test uses a minimal number of patterns to determine whether a port is functional. If it
detects an error, it attempts to isolate the failure to a single net. If detects a single failing net,
it identifies all chips and pins on the net and displays the actual/expected data.

The following ASICs support the at-speed LLP test feature:

< Router (ports A, B,C, D, E, F, G, and H)

= Bedrock (ports NI and II)

= Xbridge (ports 8, 9, A, B, C, and D)

Note: Several scripts are available to run the boundary scan interconnect test and

scan-based link-level protocol interconnect test. Refer to Chapter 4, “Scripts That
Run scantest and slit,” for more information.
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3.2

Test Algorithm

This test uses the following algorithm:

1.

2
3
4.
5

Load the chain configuration and reference data.

Load the LLP link configuration and selection data.
Initialize JTAG communication to the scan controller(s).
Initialize the chain TAPs and configure the SIC(s).
Perform the scan hardware integrity tests:

— Perform the IR length test.

— Perform the chain-level LLP REGO length test.

— Perform the chain-level LLP REG1 length test.
Perform the scan-based LLP interconnect test.

Print a program termination status message.

Caution: Each test step must pass before the next step can be run. If the integrity tests in

Step 5 do not pass, the interconnect test does not run because the results would
be invalid. Do not manually run the interconnect test until the integrity tests
pass.

Figure 3-1 shows the output from each step of this algorithm.

Scan-based Link-level Protocol Interconnect Test
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pyro% /stand/sysco/bin/slit -f /stand/sysco/cfg/scan/p00l.cfg -i
/stand/sysco/cfg/scan/p001l.links

Scan-based LLP Interconnect Test (slit 2.6) Tue Jun 27 11:00:28 2000

1 Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/p001l.cfg

2 Loading LLP link configuration and selection data
File: /stand/sysco/cfg/scan/p000.links

Initializing JTAG communications to scan controller (s)

Initializing chain TAPs and configuring SICs:
101p01 with SIC at address 0x0A (CER=0x08)

Performing IR length test on active UUTs:
101p0l1 ... passed (chain length=9)

544’Performing chain-level LLP REGO length test on selected UUTs:
101p0l1 ... passed (chain length=1011)

Performing chain-level LLP REG1l length test on selected UUTs:
101p0l1 ... passed (chain length=3)

6 Performing scan-based LLP interconnect test on selected link:

Driving port (SSD) P:U0:A

Receiving port (SSR) P:U0:A

(number of patterns=4; flit mask per pattern=0xFF)
R i i o T T R o o A TR S S T T TR o S S T TR S

Errors were detected during interconnect test.

Failure information for scan-based LLP interconnect test:

Pattern (8-bits each) : ---01--- ---02--- ---03--- ---04---
Actual data : 01101010 000O0.... 000O0.... 100000O0O
Difference data : e s s A
Logical description : 101p01:U0:PORT A OUT DATA 6
[101p01:U0:PORT A IN DATA 6]

7 Normal Program Termination

Figure 3-1 slit Test Algorithm Components

Scan Tools
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3.3

3-4

slit Command-line Options

s1lit uses the following command syntax:

slit [-h] <-f file> <-i files [-ID num] [-4 file] [-p num] [-e num] [-t test]
[-m mode] [-1 level] [-C] [-s mode] [-L pats] [-F bit_ mask] [-R] [-v] [--12 <host>
| --interface <iface> | --ssn <Serial>[:<rack>] | --sysname

<system_names [:<rack>] | --scdev <devices | --serial <hosts:<port> | --dev

<device_names]

Table 3-1 describes the command-line options that you can use to control s1it.

Table 3-1  slit Command-line Options

Option Description

-h Displays the available command-line options and then exits.

-f <file> Specifies a configuration file to use. The configuration file defines the hardware

to test. (Default: s1it.cfqg)
Use the following configuration files to test entire systems:

sys8p.cfg = system with 8 processors
syslép.cfg = system with 16 processors
sys32p.cfg =system with 32 processors
sys64p.cfg = system with 64 processors
sysl28p.cfg = system with 128 processors

Use the following configuration files to target specific bricks:

c001.cfg=1P35 C brick

i002.cfg=1brick

p001.cfg =P brick

r001.cfg =R brick

x001.cfg = X brick

no001.cfg =N brick

g001.cfg =G brick

ip45 001.cfg = IP45 motherboard and CPUs (SGI Origin 300 system)

Other configuration files are available in the /stand/sysco/cfg/scan/
directory. Refertothe /stand/sysco/cfg/scan/README. cfgfile for more
information.

Scan-based Link-level Protocol Interconnect Test
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Table 3-1 (continued) slit Command-line Options

Option

Description

-1 <file>

-ID <nums>

-d «<file>

-p <hum>

-e <hum>

Specifies a file that contains input for the test. The input file describes the
port-to-port connections that will be tested. (Default: s1it.in)

Use the following files to test entire systems:

sys8p.links = system with 8 processors
syslép.links = system with 16 processors
sys32p.links = system with 32 processors
sys64p.links = system with 64 processors
sysl28p.links = system with 128 processors

Use the following files to target specific bricks:

c001.1inks =1P35 C brick

i002.1links =1 brick

p001.1links =P brick

r001.links =R brick

x001.1links = X brick

n001.links =N brick

ip45_001ni.links = SGI Origin 300 system

Overrides the ID field listed in a configuration file. This enables you select a
different brick for testing without modifying the configuration file. Use the
following formula to select a different brick:

ID = (rack * 64) + slot

For example, to test a P brick in slot 7 of rack 2, enter the following command:
slit -f /stand/sysco/cfg/scan/p00l.cfg -ID 135 -i
/stand/sysco/cfg/scan/p001.1links

Specifies a file to receive output from the test. (Default: s1it.dmp)

Specifies the number of test passes that s1it should perform. (Valid values are
between 1 and 10,000; default: 1)

Specifies the maximum number of errors to display from the interconnect test.
(Range: 0 to 10,000; default: 200)

If you specify 0 errors, no detailed failure information is reported, which may
be useful if the test is run from an automated application.
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Table 3-1 (continued) slit Command-line Options

Option

Description

-t <test>

-m <mode>

-1 <level>

-s <mode>

Specifies the tests to run.
Valid tests:
irp = instruction register path test
irl = instruction register length test
ir =instruction register path test and instruction register length test
prp = bypass register path test
prl = bypass register length test
pr = bypass register path test and bypass register length test
Irp = LLP register path test
Irl = LLP register length test
Ir = LLP path test and boundary length test
llp = LLP at-speed interconnect test
id =read and display device ID registers
all = all tests
Default test selection: irl+Irl+lIp

Specifies the mode for the register tests.
Valid modes:
normal = normal lengths and minimal pattern(s)
elen = extended lengths
epat = extended pattern set
If normal is specified, then no other option is valid.(Default: normal)

Specifies the level of the register tests.
Valid modes:
chn = chain level register test
brd = board level register test
chip = chip level register test
(Default: chn)

Selects an individual Scan Interface Chip (SIC) to run the test. (The test will not
run on any other SICs.)

When you use this option:
You can specify one of the following tests with -t: irl, irp, ir,
prl, prp, pr
The -1 option is ignored.
The -m option is used for lengths and patterns.

Selects a stepping mode.
Valid modes:
no = no test stepping; run continuous
all = step through each pattern; prompt user
err = step through failing pattern; prompt user
(Default: no)

Scan-based Link-level Protocol Interconnect Test
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Table 3-1 (continued) slit Command-line Options

Option

Description

-L <pats>

-F <mask>

-R
-V
--12 <host>

--interface
<iface>

--sSsn
<serial> [ : <rack>]

--sysname
<system_name>
[:<rack>]

--scdev <device>

--gerial
<host> : <port>

--dev
<device_name>

Selects the LLP test pattern that the test uses.
Valid options:
detect = patterns to detect interconnect faults
isolate = patterns to isolate short/bridging faults
stress = patterns to stress the interconnects
custom = user-defined patterns
(Default: detect)
Selects the LLP flits that the test should capture and compare. (Each test packet
contains eight separate flits.)
The mask parameter is a bitmap of the chosen flits:
If bit 0 is set, then flit 0 is captured/compared.
If bit 1 is set, then flit 1 is captured/compared.
(This parameter can be a hexadecimal number between 0x01 and OxFF; default:
OxFF)
Disables use of resets.
Selects verbose mode, which writes additional messages to the output.
Connects to the L2 system controller with the specified host name or IP address

Connects to the L2 system controller with the specified network interface (for
example, eth0)

Connects to the system with the specified serial number (for example,
L01234567)

Connects to the system specified by <system_name>

Connects to the specified system controller

Connects to the specified Ethernet host name and port

Connects to the specified local serial port device
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3.4 Running the Scan-based Link-level Protocol Interconnect Test

Perform the following procedure to run the scan-based link-level protocol interconnect
test:

Warning: Ensure that the system is offline before you run this test. If the operating
system is running when you use this test, the operating system will crash
and customer data will be lost.

1. Power up the system.
2. Log into the L3 system controller as sgidiag (default password: sgi ! diag).

3. Entertheca /stand/sysco/usrCOﬁﬂnandtOChangetothe/stand/sysco/usr
directory.

4. Connect to the L2 system controller.
= To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
= To use the L2 emulator:
Enter the command: /stand/sysco/bin/12
5. Enter the appropriate command to start the test:

= For the hardware L2 connection:

/stand/sysco/bin/slit -f /stand/sysco/cfg/scan/<file> -i
/stand/sysco/cfg/scan/<file> --12 <host> [test options]

Exanuﬂei/stand/sysco/bin/slit -f /stand/sysco/cfg/scan/sys8p.cfg
-1 /stand/sysco/cfg/scan/sys8p.links --12 10.1.1.37

e For the L2 emulator:

/stand/sysco/bin/slit -f /stand/sysco/cfg/scan/<file> -i
/stand/sysco/cfg/scan/<file> [test_options]

Example: slit -f /stand/sysco/cfg/scan/sys8p.cfg -i
/stand/sysco/cfg/scan/sys8p.links

Refer again to Table 3-1 for descriptions of the available command-line options.

6. Interpret the output. (Refer to Section 3.5, “Scan-based Link-level Protocol
Interconnect Test Output” for more information.)

7. When you are done testing, enter the L2 reset command to reset the system.

Scan-based Link-level Protocol Interconnect Test
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3.5 Scan-based Link-level Protocol Interconnect Test Output
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When this test detects an error, it continues testing the entire suite of test vectors before it
generates error output. Once it has completed the entire suite of test vectors, it generates
output that shows the actual and expected values for a miscompare. It also displays the
specific chip and pin information for each net that had a miscompare. (The failing chip and
pin are identified by logical location.)

The error output uses the following format;

Errors were detected during interconnect test.

Failure information for scan-based LLP interconnect test:

Pattern (8-bits each) : ---01--- --- 02--- --- 03--- --- 04---
Actual data : 01101010 0000.... 0000.... 10000000
Difference data : e e A R
Logical description : 101p01:U0:PORT A OUT DATA 6

[101p01:U0:PORT A IN DATA 6]

The error information contains the following information:

= Pattern: indicates the data pattern that s1it was using when the miscompare
occurred. (Each data signal transfers 8 bits of data per test pattern. The number of
patterns applied is determined by the pattern type and LLP version. s1it supports
three predefined pattern sets [detect, isolate, and stress] and user-defined custom
patterns.)

e Actual data:shows the actual data that was read from the system. (If valid data was
not captured for a specific pattern [due to test configuration or a problem] a period (.)
is shown.)

e Difference data:containsa * symbol for each pattern in the signature where the
actual data did not match the expected data.

e Logical description: provides a logical description of the ports on the failing
connection.

The format of each node is <board> : <chip>: <pin>. The driver is listed first, followed by
the receiver; the receiver is the node that detected the miscompare.

The board information in the logical description indicates the FRU to replace (refer
again to Table 2-2 and Table 2-3).

The format of the <pin> is PORT <port>_<dir> DATA <nums, in which:
<port> = LLP port on ASIC (for Xbridge: 8, 9, A, B, C, D)
<dir> = out for SSD output; 1n for SSR input
<num> = Data line number (0 - 19)

Note: The test can only identify a differential pair; it cannot isolate which signal of
the pair is failing.
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3.6 Troubl

eshooting Tips

= [fthe fault is detected between the A and B ports, use a single-wrap cable or loopback

cable on each port to isolate the errors to a specific port. Replace the HIC on a failing
port to isolate the error to the motherboard or HIC.

= If multiple failures are detected on the A or B ports, double-check the seating of the

HIC and cable.

= [fan entire port fails (20 data lines, 2 clock lines and data ready) and all of the inputs
are sampling zero (0), check the Widget Present signal. (The receivers are disabled if
the Widget Present is not correct.)

= |fthe s1it LLP register test fails but the boundary scan interconnect test passes, check
the system clock (required for LLP register to shift).

= |fthe LLP-register interconnect test does not capture valid data for any pattern, use
the L1 system controller to verify that both ports are configured with the same speed.
Then, verify that the clocks are running.

3.7 Example

For this example, assume that s1it generates the following error information:

SCAN-BASED LLP INTERCONNECT FAILURE

Pattern (8-bits each) : ---01--- --- 02--- --- 03--- --- 04---
Actual data : 00000000 00000000 00000000 0OOOOOOO
Logical description : 101p01:P:XBGO:PORT 9 OUT DATA 6

[101p01:P:XBG1:PORT 8 TN DATA 6]

From the output in this example, you can determine the following information:

Node Chain/ Board Logical LLP

Number Brick Name Chip Logical Pin Port Signal Type Data Line
0 101p01 P XBGO PORT 9 OUT DATA 6 9 SSD  OUT 6

1 101p01 P XBG1 PORT 8 IN DATA 6 8 SSR  IN 6

3-10

In the P brick at location 101p01, the data is driven from the port 9 SSD on XBGO0 and
received in the port 8 SSR on XBGL1. The data line is valid for all bits of each pattern, and
captured all zeroes (0’s).

The board information in the logical description indicates the FRU to replace (refer again
to Table 2-2 and Table 2-3). For this example, the board information indicates that the P
brick located at 101p01 is the FRU to replace.

Scan-based Link-level Protocol Interconnect Test
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Chapter 4

Scripts That Run scantest and slit

This chapter describes the scan_speedo2, scan_pebrick, scan_nbrick, and
scan_kcar 11 scriptsthatrunthe scantest and s1it tests on SGI Origin 300 systems, PCI
expansion modules, N bricks, and G bricks.

4.1 scan_speedo?2 Script

Scan Tools
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The scan_speedo2 script runs the scantest and s1it tests on an SGI Origin 300 system.
scan_speedo2 uses the following syntax:

scan_speedo2 [-p] [-h]
Table 4-1 describes the command-line options that you can use to control scan_speedo?2.

Table 4-1  scan_speedo2 Command-line Options

Option Description
-p Disables the script from prompting you to press <Enter> before it starts each test
-h Displays help information

Perform the following procedure to run this script:

Power up the system.

Log into the L3 system controller as sgidiag (default password: sgi!diag).
Enter cd /stand/sysco/usr to change to the /stand/sysco/usr directory.
Enter /stand/sysco/bin/12 to start the L2 emulator.

Configure the system as rack 1, slot 1.

Enter /stand/sysco/bin/scan_speedo2 toO start the script.

Enter 1 to run the test on an IP45 system.

Enter 2 or 4 to specify that your system has 2 or 4 processors.

© ©® N oo g > w0 D

Select the tests that you want to run.
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Table 4-2 describes the tests that are valid for field use. (Test options 4, 6, and 9 require
special hardware that is not available in the field.)

Table 4-2  scan_speedo?2 Test Options

Option Description

1 Tests the processor cache by checking the interconnects between the CPUs and
cache SRAMs

2 Tests the interconnects between the CPUs, XBridge ASIC, and Bedrock ASIC

3 Tests the interconnects between NI and Il ports (requires a loopback cable
between the NI and Il ports)

5 Tests the interconnects between the 1P45 and 108 boards and checks the
interconnects on the 108 board

7 Tests the on-board links and the loopback connections between the NI and 10
ports (requires a loopback cable between the NI and 10 ports)

8 Runs all of the tests that do not require additional loopback cables (options 1, 2,
and 5)

10. Interpret the output. The script returns output to the screen and to the following files

in the directory from which you started the script:

ip45 001 sc.dmp (scantest output from test option 1)
ip4a5 002.dmp (scantest output from test option 2)
ip45 002ni.dmp (scantest output from test option 3)
speedo2 008.dmp (scantest output from test option 5)
slit.dmp (s1it output from test option 7)

all tests.dmp (output from all tests)

Refer to Chapter 2, “Boundary Scan Interconnect Test,”and Chapter 3, “Scan-based
Link-level Protocol Interconnect Test,” for more information about interpreting the
output from scantest and slit.

Scripts That Run scantest and slit
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Example:

/stand/sysco/usr> /stand/sysco/bin/scan speedo2
--- SCAN INTERCONNECT TEST OF SPEEDO2 (scan speedo2 version 1.1) ---

Run scan interconnect tests on Speedoll brick with IP39 node board.
Brick location MUST be set to rack=1l, slot=1 during scan test.

The tests support two Node board types: IP39 or IP45
Select from the following types:

0) IP39
1) IP45
> 1

The tests support two or four processors on the IP45.

Select from the following processor configuration for the IP45:
2) 2 CPUs (CPUA and CPUlA only)

4) 4 CPUs (CPUA, CPUB, CPUlA, CPU1B)

> 4

There are several interconnect tests with different areas of coverage.

For complete test of an Speedo2 brick, install scannable four DIMMs,
two scannable PCIs and loopback cables; run all available tests.

Select from the following interconnect tests available:

1) IP45 processor cache (nets between CPUs and SRAMs)

2) IP45 system interface (nets between CPUs, XBRIDGE and BEDROCK)

3) IP45 system interface with loopbacks on NI and IO ports

4) IP45 main memory (nets between CPUs and scannable DIMMs)

5) Speedo2 brick (nets between IP45 and IO8 boards, and nets on IO8)
6) Speedo2 brick PCI slots (nets between IP45 and PCI slots)

7) IP45 at-speed LLP test (on-board link and loopbacks on NI and IO)

8) All tests for Speedo2 brick stand-alone (1, 2, 5)
9) All tests for Speedo2 with SDTBs, SPTBs and loopbacks (1-7)
> 1

The L2 software emulator must be running if real L2 not used.
Turn on power to boards under test (IP45/I08/PCI).
Brick location MUST be set to rack=1l, slot=1 during scan test.

Scan Tools
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--- TEST 1: IP45 processor cache ---
Press ENTER when ready to start running selected test...
<Enter>

Boundary-Scan Test Software (scantest V3.12) Thu Sep 6 15:54:09 2001

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/ip45 001 sc.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
001c0l with SIC at address 0x01 (CER=0x03)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
001c01 SIC 0x1 ... passed (chain length=76)

Performing IR path test on active UUTs:
001c0l1l SIC 0x1 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
001c01 SIC 0x1 ... passed (chain length=24)

Performing BYPASS path test on selected UUTs:
001c0l1l SIC 0x1 ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
001c01 SIC 0x1 ... passed (chain length=2832)

Performing chain-level BOUNDARY path test on selected UUTs:
001c0l1l SIC O0x1l ... passed

Performing board-level interconnect test on selected boards:
001c0l1l NODE (#Patterns=22)
e i o s ot s e oS

No errors detected during interconnect test.

Normal Program Termination
Results stored in log file: ip45 001 sc.dmp

NOTE: Check results for each of the individual tests run.
Results for all tests stored in log file: all tests.dmp

Scripts That Run scantest and slit
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4.2 scan_pebrick Script

Scan Tools
108-0263-004

The scan_pebrick runs the scantest and slit tests on a PCl expansion module
connected to an SGI Origin 300 system. scan_pebrick uses the following syntax:

scan_pebrick [-p] [-h] [-m <id>] [-1 <I25]
Table 4-3 describes the command-line options that are available.

Table 4-3  scan_pebrick Command-line Options

Option Description

-p Disables the script from prompting you to press <Enter> before it starts each test
-h Displays help information

-m <id> Overrides the ID field listed in a configuration file. This enables you select a

different brick for testing without modifying the configuration file. Use the
following formula to select a different brick:

ID = (rack * 64) + slot

-1 <I2> Specifies the IP address of the L2 system controller (software or hardware)

Perform the following procedure to run this script:
1. Power up the system.
2. Log into the L3 system controller as sgidiag (default password: sgi !diag).

3. Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

4. Connect to the L2 system controller.
e To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection via a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
Example: /stand/sysco/l2term --12 10.1.1.37

e To use the L2 emulator:
Enter the command: /stand/sysco/bin/12

5. Configure the SGI Origin 300 base module that is connected to the PCI expansion
module as rack 1, slot 2.

6. Configure the PCI expansion module (PE brick) as rack 1, slot 2.

7. Enter /stand/sysco/bin/scan_pebrick to start the script.
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Table 4-4 describes the tests that are valid for field use. (Test options 3, 4, 5, 6, 7, and 8
require special hardware that is not available in the field.)

Table 4-4  scan_pebrick Test Options

Option Description

1 Tests the interconnects between Xbridge 0, 1, and 2 on the PE brick motherboard

2 Tests the interconnects on the PE brick motherboard and port A or B loopback

9 Performs at-speed test of the PE brick motherboard

10 Tests the interconnects on the PE brick motherboard and BIC 1

11 Tests the interconnects on the PE brick motherboard and BIC 2

12 Tests the connection between the SGI Origin 300 system and the PE brick

13 Performs at-speed test of the PE brick motherboard and port A/B loopback

14 Performs at-speed test of the PE brick motherboard and BIC 2

15 Performs at-speed test of the PE brick motherboard and BIC 2

16 Performs at-speed test of the connection between the SGI Origin 300 system and
the PE brick

8. Interpret the output. The script returns output to the screen and to the following files
in the directory from which you started the script:

e p001.dmp (scantest output from test option 1)

e p001_b.dmp (scantest output from test option 2)

e p001.dmp (slit output from test option 9)

e pe001 bl.dmp (scantest output from test option 10)

e pe001 b2.dmp (scantest output from test option 11)

e pe001_s2B1.dmp (scantest output from test option 12)
e p001 b.dmp (slit output from test option 13)

e pe001 bl.dmp (slit output from test option 14)

e pe001 b2.dmp (slit output from test option 15)

e pe001 S2B1.dmp (slit output from test option 16)

e pe001 C2PE B.dmp (scantest output from test option 17)
e p001_a.dmp (slit output from test option 18)

e pe001 S2B2.dmp (slit output from test option 19)

e all tests.dmp (output from all tests)

Refer to Chapter 2, “Boundary Scan Interconnect Test,”and Chapter 3, “Scan-based
Link-level Protocol Interconnect Test,” for more information about interpreting the
output from scantest and slit.

Scripts That Run scantest and slit
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Example:

/stand/sysco/usr> /stand/sysco/bin/scan pebrick
--- SCAN INTERCONNECT TEST OF PE-Brick (scan pebrick version 1.0) ---

Run scan interconnect tests on PE-Brick.

To run interconnect test between a PE-Brick and an Speedo2
or a C-Brick the PE-Brick id must be 001p02 and the Speedo2
or C-Brick id msut be 001cO01l.

The tests support two configurations.
Select from the following configurations:
0) Connected to Speedo2 via BIC

1) Connected to C-Brick wvia HIC

> 0

Enter the HIC/BIC port number connected to the C-Brick/Sopeedo2
1) HIC/BIC port A

2) HIC/BIC port B

> 1

There are several interconnect tests with different areas of coverage.
Select from the following interconnect tests available:

1) PE Brick Motherboard (nets between xbridges 0, 1, 2)

2) PE Brick Motherboard and Port B Loopback

3) PE Brick Motherboard and PCI slots Bus
4) PE Brick Motherboard and PCI slots Bus
5) PE Brick Motherboard and PCI slots Bus
6) PE Brick Motherboard and PCI slots Bus
7) PE Brick Motherboard and PCI slots Bus
8) PE Brick Motherboard and PCI slots Bus
9) At speed (LLP) PE Brick Motherboard

) PE Brick Motherboard and BIC 1

) PE Brick Motherboard and BIC 2

) Link between Speedo2 and PE-Brick

) At speed (LLP) PE Brick Motherboard and Port B Loopback
) At speed (LLP) PE Brick Motherboard and BIC 1
)

)
1

o Ul WN R

10
11
12
13
14 )

15) At speed (LLP) PE Brick Motherboard and BIC 2
16 )

At speed (LLP) link between Speedo2 and PE-Brick
>

The L2 software emulator must be running if real L2 not used.

Turn on power to boards under test.

Brick location MUST be set to rack=1l, slot=1 during scan test
unless the -m option was used.

--- TEST 1: PE Brick Motherboard ---
Press ENTER when ready to start running selected test...
<Enter>

Scan Tools
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Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:49:47

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/p001l.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
101p01 with SIC at address 0x0A (CER=0x08)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
101p01 SIC O0xA ... passed (chain length=9)

Performing IR path test on active UUTs:
101p01 SIC OxA ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
101p01 SIC O0xA ... passed (chain length=3)

Performing BYPASS path test on selected UUTs:
101p01 SIC OxA ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
101p01 SIC OxA ... passed (chain length=1881)

Performing chain-level BOUNDARY path test on selected UUTs:
101p01 SIC OxA ... passed

Performing board-level interconnect test on selected boards:
101p01 P (#Patterns=18)
B o o o S S SR RS S S

No errors detected during interconnect test.

Normal Program Termination
Results stored in log file: p00l.dmp

NOTE: Check results for each of the individual tests run.
Results for all tests stored in log file: all tests.dmp

2002
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4.3 scan_nbrick Script

Scan Tools
108-0263-004

The scan_nbrick script runs the scantest and s1it tests on an N brick in an SGI 3000
series system. scan_nbrick uses the following syntax:

scan _nbrick

Perform the following procedure to run this script:

1.
2.
3.

Power up the system.
Log into the L3 system controller as sgidiag (default password: sgi!diag).

Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

Connect to the L2 system controller.
e To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection via a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
= To use the L2 emulator:
Enter the command: /stand/sysco/bin/12
Enter /stand/sysco/bin/scan_nbrick to start the script.
Enter o to select c-Brick (IP35 only).
Enter 1 or 4 to select the number of null boards in the N brick.
= Ifyou entered 1, enter the number of the slot that contains the null board to test.

= Ifyou entered 4, select the appropriate cabling method (0 for A-to-A and B-to-B
loopback or 1 for A-to-B cabling).

Interpret the output.
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4.3.1 Example 1: Testing Four Null Boards in an N Brick

/stand/sysco/usr> /stand/sysco/bin/scan nbrick
--- SCAN INTERCONNECT TESTS OF N-Brick

Select from the following N brick communication methods
0) C-Brick (IP35 only)

1) Power Up Box

-1) Exit

> 0

Specify the number of NULL boards installed in the N Brick
1l or 4

-1 exit

> 4

Enter the cabling option

0) A<->A and B<->B loopback
1) A<->B cable

-1 exit

> 0

Test of N Brick with 4 Null Boards installed.

Insure all cables are connected and power up the brick
Press return when ready to run test

> <Enter>

Config name: [n001 CF.cfg]

Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:49:00 2002

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/n001 CF.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
001c01l with SIC at address 0x00 (CER=0x04)

001n02 with SIC at address 0x00 (CER=0x01)
001n02 with SIC at address 0x01 (CER=0x01)
001n02 with SIC at address 0x02 (CER=0x01)
001n02 with SIC at address 0x03 (CER=0x01)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:

001c01 SIC 0x0 ... passed (chain length=5)
001n02 SIC 0x0 ... passed (chain length=3)
001n02 SIC 0x1 ... passed (chain length=3)
001n02 SIC 0x2 ... passed (chain length=3)
001n02 SIC 0x3 ... passed (chain length=3)

Scripts That Run scantest and slit
4-10 SGI Confidential 108-0263-004



Performing

001coO1
001n02
001n02
001n02
001no02

Testing Integrity of Boundary Scan Bypass Registers

SIC
SIC
SIC
SIC
SIC

Performing

001coO1
001n02
001no02
001n02
001no02

SIC
SIC
SIC
SIC
SIC

Performing

001cO1
001n02
001no02
001no02
001n02

SIC
SIC
SIC
SIC
SIC

IR path test on active UUTs:

0x0
0x0
0x1
0x2
0x3

passed
passed
passed
passed
passed

BYPASS length test on

0x0
0x0
0x1
0x2
0x3

passed
passed
passed
passed
passed

(chain
chain
chain
chain
chain

(
(
(
(

selected UUTs:
length=1)
length=1)
length=1)
length=1)
length=1)

BYPASS path test on selected UUTs:

0x0
0x0
0x1
0x2
0x3

passed
passed
passed
passed
passed

Testing Integrity of Boundary Scan Data Registers
Performing

001coO1
001no02
001n02
001n02
001n02

SIC
SIC
SIC
SIC
SIC

Performing

001coO1
001n02
001n02
001n02
001no02

SIC
SIC
SIC
SIC
SIC

Performing
(18 of 18 patterns will be applied)

B o o o S S A A o

chain-level BOUNDARY length test on selected UUTs:

0x0
0x0
0x1
0x2
0x3

chain-level BOUNDARY path test on selected UUTs:

0x0
0x0
0x1
0x2
0x3

system-level interconnect test on given configuration:

passed
passed
passed
passed
passed

passed
passed
passed
passed
passed

(chain
(chain
(chain
(chain
(chain

length=842)
length=627)
length=627)
length=627)
length=627)

No errors detected during interconnect test.

Normal Program Termination

Scan Tools
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4.3.2 Example 2: Testing One Null Board in an N Brick

/stand/sysco/usr> /stand/sysco/bin/scan nbrick
--- SCAN INTERCONNECT TESTS OF N-Brick

Select from the following N brick communication methods
0) C-Brick (IP35 only)

1) Power Up Box

-1) Exit

> 0

Specify the number of NULL boards installed in the N Brick
1l or 4

-1 exit

> 1

Enter the slot number for the NULL board
0 to 3

-1 exit

> 0

Test of N Brick with 1 Null Board installed in slot 0
Insure all cables are connected and power up the brick
Press return when ready to run test

> <Enter>

Config name: [n001 Cl.cfg]

Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:49:12 2002

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/n001 Cl.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
001c01l with SIC at address 0x00 (CER=0x04)
001n02 with SIC at address 0x00 (CER=0x01)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
001c01 SIC 0x0 ... passed (chain length=5)
001n02 SIC 0x0 ... passed (chain length=3)

Performing IR path test on active UUTs:
001c01 SIC 0x0 ... passed
001n02 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
001c01 SIC 0x0 ... passed (chain length=1)

001n02 SIC 0x0 ... passed (chain length=1)



Performing
001c01 SIC
001n02 SIC

BYPASS path test on selected UUTs:
0x0 ... passed
0x0 ... passed

Testing Integrity of Boundary Scan Data Registers

Performing
001c01 SIC
001n02 SIC

Performing
001lc01 SIC
001n02 SIC

Performing

chain-level BOUNDARY length test on selected UUTs:
0x0 ... passed (chain length=842)
0x0 ... passed (chain length=627)

chain-level BOUNDARY path test on selected UUTs:
0x0 ... passed
0x0 ... passed

system-level interconnect test on given configuration:

(16 of 16 patterns will be applied)
B R
No errors detected during interconnect test.

Normal Program Termination

Scan Tools
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4.4  scan_kcar_|1 Script

The scan_kcar 11 script runs scantest on a G brick in an SGI 3000 series system. The G
brick must contain two geometry engine (GE) boards (GEO and GE1) and one Ktown2
board. scan_kcar 11 uses the following syntax:

scan_kcar 11

Perform the following procedure to run this script:

1. Power up the system.

2. Log into the L3 system controller as sgidiag (default password: sgi !diag).

3. Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

4. Connect to the L2 system controller.

To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection via a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
Example: /stand/sysco/l2term --12 10.1.1.37
To use the L2 emulator:

Enter the command: /stand/sysco/bin/12

5. Configure the G brick to test as rack 2, slot 1.

6. Enter /stand/sysco/bin/scan kcar 11 to start the script.

The script automatically runs the following tests:

Boundary scan interconnect test on all boards
Boundary scan interconnect test on the GEO board
Boundary scan interconnect test on the GE1 board

Boundary scan interconnect test on the Ktown2 board

7. Interpret the output. The script returns output to the screen and to the following files
in the directory from which you started the script:

4-14

g001.dmp (scantest output from testing all boards)
g001_ge0.dmp (scantest output fromt testing the GEO board)
g001_gel.dmp (scantest output from testing the GE1 board)

g001_kt.dmp (scantest output from testing the Ktown2 board)

Scripts That Run scantest and slit
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Example:

/stand/sysco/usr>/stand/sysco/bin/scan kcar 11
Script to verify scan functionality of SN1 KCAR L1

The L2 software must be running before starting tests.
The G-brick must be configured with RACK=002 and SLOT=01.
The G-brick must contain GEO, GE1l and KTOWN2 boards.

———————— TEST WITH ALL BOARDS (GEO, GE1, KTOWN2) ENABLED --------
Press ENTER to start scan integrity tests...
<Enter>

Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:48:39 2002

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/g001l.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
002g01 with SIC at address 0x00 (CER=0x07)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
002g01 SIC 0x0 ... passed (chain length=16)

Performing IR path test on active UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=4)

Performing BYPASS path test on selected UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=784)

Performing chain-level BOUNDARY path test on selected UUTs:
002g01 SIC 0x0 ... passed

Normal Program Termination
Results stored in output file: g001l.dmp

Scan Tools
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———————— TEST WITH GEO BOARD ENABLED --------
Press ENTER to start scan integrity tests...
<Enter>

Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:48:41 2002

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/g001_ge0.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
002g01 with SIC at address 0x00 (CER=0x04)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
002g01 SIC 0x0 ... passed (chain length=5)

Performing IR path test on active UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=1)

Performing BYPASS path test on selected UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=264)

Performing chain-level BOUNDARY path test on selected UUTs:
002g01 SIC 0x0 ... passed

Normal Program Termination
Results stored in output file: g001 geO.dmp

———————— TEST WITH GE1 BOARD ENABLED --------

Press ENTER to start scan integrity tests...
<Enter>

Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:48:42 2002

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/g001_gel.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Scripts That Run scantest and slit
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Initializing chain TAPs and configuring SICs:
002g01 with SIC at address 0x00 (CER=0x01)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
002g01 SIC 0x0 ... passed (chain length=5)

Performing IR path test on active UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=1)

Performing BYPASS path test on selected UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=264)

Performing chain-level BOUNDARY path test on selected UUTs:
002g01 SIC 0x0 ... passed

Normal Program Termination
Results stored in output file: g001 gel.dmp

———————— TEST WITH KTOWN2 BOARD ENABLED --------
Press ENTER to start scan integrity tests...
<Enter>

Boundary-Scan Test Software (scantest V3.13) Tue Jan 15 10:48:43 2002

Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/g001 _kt.cfg

Loading reference data for each board definition
Path: /stand/sysco/data/scan/cmp

Initializing JTAG communications to scan controller(s)
No hardware; running in software simulation/emulation mode

Initializing chain TAPs and configuring SICs:
002g01 with SIC at address 0x00 (CER=0x02)

Testing Integrity of Boundary Scan Instruction Registers
Performing IR length test on active UUTs:
002g01 SIC 0x0 ... passed (chain length=6)

Performing IR path test on active UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Performing BYPASS length test on selected UUTs:
002g01 SIC 0x0 ... passed (chain length=2)

Scan Tools
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Performing BYPASS path test on selected UUTs:
002g01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers

Performing chain-level BOUNDARY length test on selected UUTs:

002g01 SIC 0x0 ... passed (chain length=256)

Performing chain-level BOUNDARY path test on selected UUTs:
002g01 SIC 0x0 ... passed

Normal Program Termination
Results stored in output file: g001 kt.dmp

4-18 SGI Confidential
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Chapter 5

scantool Application

This chapter describes the scantool application. scantool enables you to control scan
operations from Tcl/ Tk scripts. These scripts can control the following test functions that
are accessible through the JTAG/scan hardware:

Memory built-in self-test (BIST)

Clock control

Auxiliary access to memory-mapped registers (MMRSs)
Internal latch dumping

Debug port control

scantool includes graphical user interface and command-line modes.

5.1 Available Scripts

Scan Tools
108-0263-004

Table 5-1 through Table 5-4 describe useful scripts that are available in the current
diagnostic release.

Table 5-1 IP35 C-brick Scripts (Located in /stand/sysco/data/scan/diags/ip35)

Script Description

ip35_debug.tcl Configures the debug port MUX to steer a selected set of 32

signals to the debug port of the Bedrock ASIC where the signals
can be viewed by a logic analyzer (This script is not used in the
field.)

ip35 dump_br latches.tk Dumps the Bedrock ASIC latches from an IP35 C brick (This

script could be used with the FRU analyzer to dump the state of
the Bedrock ASIC when a brick does not respond to an NMI.)

ip35 1lp.tcl Configures and runs a simple LLP test packet by using the

at-speed LLP test feature (This script is not used in the field.)

ip35 membist.tcl Runs the on-board memory built-in self test (BIST) feature on

the Bedrock ASIC (This script is not used in the field.)
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Table 5-2  R-brick Scripts (Located in /stand/sysco/data/scan/diags/rbrick)

Script Description

r debug.tcl Configures the debug port MUX to steer a selected set of 32 signals to
the debug port where the signals can be viewed by a logic analyzer
(This script is not used in the field.)

r dump latches.tcl  Dumps the router ASIC latches

r stopclk.tcl Stops the router clock

Table 5-3  SGI Origin 300 Base Module Scripts (Located in /stand/sysco/data/scan/diags/ip45)

Script

Description

ip45 dump br latches.tk

ip45 membist.tcl

Dumps the Bedrock ASIC latches from a SGI Origin 300 base
module (This script could be used with the FRU analyzer to
dump the state of the Bedrock ASIC when a brick does not
respond to an NML.)

Runs the on-board memory built-in self test (BIST) feature on the
Bedrock ASIC (This script is not used in the field.)

Table 5-4  PCI Expansion Module Scripts (Located in /stand/sysco/data/scan/diags/pebrick)

Script

Description

pe_dump br latches.tk

Dumps the Bedrock ASIC latches from a SGI Origin 300 PCI
expansion module (This script could be used with the FRU
analyzer to dump the state of the Bedrock ASIC when a brick
does not respond to an NMI.)

scantool Application
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5.2 scantool Command-line Options

Scan Tools
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scantool uses the following command syntax:

scantool [-h] [-1] [-c <config file>] [-f <Script_names] [-g]

[-n | -s |-0 | -1]1 [--12 <host> | -- interface <ifaces | --ssn <Serial>[:<racks]

| --sysname <System_names[:<rack>] | --serial <hosts:<port> |
--dev <device_names]

Table 5-5 describes the command-line options that you can use to control scantool.

Table 5-5  scantool Command-line Options

Option Description
-h Displays help information
-1 Starts scantool in command-line mode (a prompt

appears at which you can enter scantool commands)
This option is required for command-line mode.

-c <config_file> Selects the configuration file to use
This option is required for command-line mode.

-f <script_name> Selects the script to run

You can also use the graphical user interface to select
which script to run.

-g Enables scantest to run graphical Tk scripts in
command-line mode

-n Sets the communication method to “null” mode:

scantool runs the script but does not send the
commands to the scan hardware. No scan data is
received from the hardware.

-8 Sets the communication method to “simulation” mode:

scantool connects to a Verilog simulator through a
socket connection. (This configuration is not used in the
field.)

-0 Sets the communication method to “SNO” mode:

scantool connects to an external system through the
parallel port of a Silicon Graphics Indy visual
workstation. (This configuration is not used in the
field.)

-1 Sets the communication method to “SN1” mode:

scantool connects to an SGI 3000 series system
through an L3 system controller.

The L3 system controller must be connected to an L2

system controller or it must be running the L2 emulator.

This is the default communication method.

--12 <host> Connects to the L2 system controller with the specified
host name or IP address

SGI Confidential
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Table 5-5 (continued) scantool Command-line Options

Option Description

--interface <iface> Connects to the L2 system controller with the specified

network interface (for example, eth0)

--gsn <serial> [ : <racks>] Connects to the system with the specified serial number

(for example, L01234567)

--gysname Connects to the system specified by <system_name>
<system_name> [ : <rack>]

--serial <host>: <port> Connects to the specified Ethernet host name and port

--dev <device_name> Connects to the specified local serial port device

5.3  Running Scripts from a Graphical User Interface

Perform the following procedure to run scantool scripts from the graphical user interface
on a single brick:

1.
2.
3.

If the system is not running, power up the system.
Log into the L3 system controller as sgidiag (default password: sgi!diag).

Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

Connect to the L2 system controller.
e To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
= To use the L2 emulator:
Enter the command: /stand/sysco/bin/12
Enter scantool [test_options] at the L3 system controller prompt.
Refer again to Table 5-5 for descriptions of the available command-line options.

Figure 5-1 shows the scantool graphical user interface (also called the graphical
console).

scantool Application
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| Scantool Control - Version 0.6.12 [=I[5]x]

File | Targetl Diagl Consolel

Current Configuration :
Communication channel:

g |

System Test Status
Console
Targeted Module: Board: Chip:

Console Control:  Sleep | Wake | Init |

scantool:

el

Figure 5-1

scantool Graphical User Interface (Initial Window)
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6. Choose File -> Set SINGLE brick Config. (The interface displays the configure
one Brick window; refer to Figure 5-2.)

| Scantool Control - ‘ersion 0.6.12

File | Targetl Diagl Consolel

Curre =] Configure One Brick

Com

Targ

[=i[oik

Brick Selection

Rack Mumber: I
Slot Humber: I

Brick Type: IP35 —-|

@ Pimm 0
o Pimm 1

I3 T

Console Control:

==k
Helpl
Test Status
nsole
Chip:

steep | wake | mit |

scantools

el

Figure 5-2  Selecting the Brick to Test
7. Select the brick that you want to test (refer again to Figure 5-2):

= Enter the rack number in the Rack Number field.

= Enter the slot number in the s1ot Number field.

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cfg command to determine the bricks that are available.

= Select the brick type from the Brick Type menu.

If you are testing an IP35 C brick, you can select the PIMMs to test (none, PIMMO,
and/or PIMML1).

Note:

5-6

The 1p37 selection is not valid for field use.
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Figure 5-3 shows example settings used to select PIMMSs 0 and 1 in an IP35 C brick
located in slot 11 of rack 7.

= Scantool Control — Yersion 0.6.12 [EI=E
File | Targetl Diagl Consolel Helpl
Cu""::l%| Configure One Brick  [[=][a[x]
Com
Brick Selection lest Status

Rack Mumber: I?
Slot Humber: |11

Brick Type: IP35 —-|

@ Pimm 0
o Pimm 1
nsole
OK | Cancel |
Targ Chip:

Console Control:  Sleep | Wake | Init |

scantools

el

Figure 5-3  Selecting the Brick (Example Settings)

Scan Tools
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8. Click on the ok button.

Figure 5-4 shows the interface with the brick selected. Notice that the Targeted
Module field shows the brick from this example (007¢11 = C brick in slot 11 of rack 7).

| Scantool Control - Version 0.6.12 |SIEIE

File | Targetl Diagl Consolel

Communication channel:

Current Configuration : board_st.cfg

g |

System Test Status

Targeted Module:  007c11

Console

Board: Chip:
Console Control:  Sleep | Wake | Init |

scantool:

el

Figure 5-4 Interface with Brick Selected

SGI Confidential

scantool Application
108-0263-004



Scan Tools
108-0263-004

9. Choose piag -> Start Console Diag to load a script.

Note: If you do not wantto run ascript, you can enter individual scantool, Tcl, and
Tk commands at the scantool> prompt.

The interface displays the open window. (Refer to Figure 5-5.) Use this window to

select the script to run.

§| Scantool Control - Version 0.6.12

File | Target | Diag

| Console |

Communication

Current Configuration :

channel:

EEX

g |

System Test Status

Targeted Modu

| Open

x|

Directory:

- &

£ generic
£ ip34

scantool:

£] ipas
£] ipa7
£] ipds
£ pebrick
(3 thrick

3 shztc
7 USERDIAGS

I it |

File name:

Files of type

: Tk scripts (*.1k)

=

Open

Cancel |

el

Figure 5-5 Selecting the Script to Run
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10. Select the script that you want to run.

= ToselectaTcl script, setthe Files of type fieldto Tcl scripts. Then, select the
script from the appropriate directory. (Refer Figure 5-6.)

To select a Tk script, set the Files of type field to Tk scripts. Then, select the
script from the appropriate directory. (Refer to Figure 5-7.)

= Scantool Control — Yersion 0.6.12 [EI=E
File | Targetl Diagl Consolel Helpl

Current Configuration : board_st.cfg
Communication channel:

System Test Status

= Open [
Dectory: usyscattatasscanttagsmss | (2|
El ip3s_debug.tcl

El ip3s_liptel

El ip3s_membisticl

Targ

I/uwmce||nit|

scant File name: |ip35_membistic Open

Files of type: Tcl scripts (*.tcl) ~| cancer |

el

Figure 5-6  Selecting a Tcl Script

scantool Application
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| Scantool Control - ‘ersion 0.6.12

(=]

File | Target |

Diag | Console |

Current Configuration : board_st.cfg
Communication channel:

g |

System Test Status
= | Open Ix
Directory: istand/syscofdatascanidiagsip35 =
El ip35_dump_hr_latches tk
El ip35_sys_stop_clocks.tk
Targeted by
jake | it |
scantools I_\I P
File name: |ip35_dump_hr_latches.tk Open
Files of type: Tk scripts (*.tk) — | Cancel |

el

Figure 5-7  Selecting a Tk Script
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If you select a Tcl script, the output from the script appears in the console portion of
the window. (Refer to Figure 5-8.)

§| Scantool Control - Version 0.5.2

File | Targetl Diagl Consolel

Current Configuration : board_st.cfg
Communication channel:

(=]

g |

System Test Status

Targeted Module:

007e1

Console
Board: Chip:

Console Control:  Sleep | Wake | Init |

Writing to
EIST_WRITE
EIST_WRITE
EIST_WRITE
EIST_WRITE
EIST_WRITE

scantool:

Reading hack data

IE

Iteration: 2 Pass: 2

Script done, enter

data is
data is
data is
data is
data is

data is
data is
data is
data is
data is

Writing data pattern to EIST DATA
EIST CTL- dinm: 0
poll:
poll:
poll:
poll:
' poll:
Write completed successfully for dimm: 0 bank: 1

bank: 1
00
00
00
00
03

Writing data pattern to EIST DATA

Writing to BIST CTL- dimm: 0 bhank: 1
EIST READ poll: IE
EIST_READ poll: IE
EIST_READ poll: IE
EIST_READ poll: IE
EIST_READ poll: IE
readback completed

00
00
00
00
03

successfully for dimm: 0 bank: 1

Fail:

0 Errors: 0

additional comm=ands

|

Figure 5-8 Running a Tcl Script
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If you select a Tk script, the script displays a new window that you can use to set

parameters. (Refer to Figure 5-9.) Set the parameters, and click co to run the script.

Output from the script appears in the window. (Refer to Figure 5-10.)

Synergy Chip Select: 4 SYNO .- SYN1
Chiplet dump: W LB W SI o FI W DI W CE
I Show field breakouts

scantool Synergy MR Dump Utility Yersion 0.5 ||Q|E|Z

Output file: fusripeoplessgidiagssyn_dump_005c08

co |

Message Window Save M ge Window | Clear Message Window

!
Figure 5-9 Running a Tk Script (Example Window)
=/ scantool Synergy kR Dump Utility ‘ersion 0.5 =B
Synergy Chip Select: 4 SYNO .- SYN1
Chiplet dump: W LB w sl W Fl W DI W CE
I Show field breakouts
Output file: fusripeoplessgidiagssyn_dump_005c08
GO |
Message Window Save M ge Window | Clear Message Window |

Detected Synergy wersion 1

*++++ Tmping Block LE *++++
1b_rev_id {address 0x0) = O0x00000000145139403

1b_scratch regl (address 0x08) = 0=x0000000000000000
1b_scratch regl (address 0x103 = O0=x0000000000000000
1b_scratch reg2 (address 0xE0) = 0=x0000000000000000
1b_scratch regd (address 0x30) = Ox4001000802502088

3 =
debug_ctl Taddress 0x38) = 0x000001££00000000

*#++++ Tmping Block ST #++++

errchk_en (address 0x200) = 0x0000000000000000
err_inject & (address 0x210) = Ox0000000000000000
err_inject B (address 0x218) = Ox0000000000000000
errorl (address 0x220) 0x00000000051 00000

error? (address 0x2E28) 0x0000000000000000
error (address 0x230) = 0x0000000000000000
count {address 0x240) = 0x0000000000000000

count_clr (address 0Ox248) = 0x0000000000000000
compare (address 0x250) = 0=x0000000000000000

gfx page_ & (address 0x260) = 0=x0000000000000000

gfx page B (address 0x268) = 0=x0000000000000000
ipd_int config & (address 0x270) = OxB8000000000000001

Dumping Module 005c08 - Board IP37 - Chip SYNO at Thu apr 5 17:08:41 cDT 2001 -J

Figure 5-10 Running a Tk Script (Example Output)

SGI Confidential
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11. When you finish running scripts, close any windows that scantool opened and then

choose File -> Exit.

Note: Normally, you do not need to reset the system after using scantool. However,
if you dump the internal latches (typically after a system hang), you should
enter the L2 reset command to reset the system.

5.4  Running Scripts from the Command Line

Perform the following procedure to run scantool scripts from the command line:

1.
2.
3.

5.

If the system is not running, power up the system.
Log into the L3 system controller as sgidiag (default password: sgi!diag).

Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

Connect to the L2 system controller.
= To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
e To use the L2 emulator:
Enter the command: /stand/sysco/bin/12

Ensure that the required environment variables are properly set. (Refer to Table 5-6.)

Table 5-6 scantool Environment Variables

Variable Setting

SCAN PATH BIN /stand/sysco/bin

SCAN PATH CONFIG /stand/sysco/cfg

SCAN PATH DATA /stand/sysco/data/scan

SCAN USER_BIN /stand/sysco/usr/bin

SCAN USER_CONFIG /stand/sysco/usr/cfg

SCAN USER_DATA /stand/sysco/usr/data

SCAN USER DIAGS /stand/sysco/usr/data/diags

LD _LIBRARY PATH /stand/sysco/1lib

TCL_LIBRARY /stand/sysco/1lib

scantool Application
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6. Select the configuration file to use. (Refer to Table 5-7.)

Table 5-7

scantool Configuration Files

File

Description

001c10_st.

001c13_st.

001lcle_st

001c21_st.
001lc24_st.
001c29_st.

001c32_st.

001c35_st

001rlo_st.
001r27_st.
ip35sys 8p st.cfg

ip35sys 1l6p st.cfg
ip35sys 32p st.cfg
ip35sys _64p st.cfg
ip35sys _128p st.cfg
ip35sys 256p st.cfg

ip45 002 st.cfg

cfg

cfg

.cfg

cfg
cfg
cfg

cfg

.cfg

cfg

cfg

Targets the C brick in slot 10 of rack 1

Targets the C brick in slot 13 of rack 1

Targets the C brick in slot 16 of rack 1

Targets the C brick in slot 21 of rack 1

Targets the C brick in slot 24 of rack 1

Targets the C brick in slot 29 of rack 1

Targets the C brick in slot 32 of rack 1

Targets the C brick in slot 35 of rack 1

Targets the R brick in slot 19 of rack 1

Targets the R brick in slot 27 of rack 1

Targets bricks in default configuration for an 8-processor system
Targets bricks in default configuration for a 16-processor system
Targets bricks in default configuration for a 32-processor system
Targets bricks in default configuration for a 64-processor system
Targets bricks in default configuration for a 128-processor system
Targets bricks in default configuration for a 256-processor system

Targets components in an SGI Origin 300 system

Note:

If you need to modify a configuration file, copy the file to
$SCAN USER_CONFIG/user_ st.cfgand modify it. Then, use the -c
command-line option to load the modified file.

7. Select (or create) the script that you want to run. (Refer again to Table 5-1 through
Table 5-4 for the scripts that are available in the diagnostic release.)

8. Enter the scantool -1 -c <file> [test options] command at the L3 system controller

prompt.

For example, the following command line starts scantool and runs the
ip35 membist.tcl script on the IP35 C brick in slot 16 of rack 1 of an SGI 3000

system:

pyro> scantool -1 -c $SCAN PATH CONFIG/scan/00lclé st.cfg -f
$SCAN PATH DATA/diags/ip35/ip35 membist.tcl

Refer again to Table 5-5 for descriptions of the available command-line options.

Scan Tools
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9. Interpret the output.

Note:

Normally, you do not need to reset the system after using scantool. However,
if you dump the internal latches (typically after a system hang), you should
enter the L2 reset command to reset the system.

5.5 scantool Script Commands

You can copy the standard scantool scripts and customize them for your site. You can also
create new scantool scripts. (Table 5-8 shows the script commands that are available.)

Note: To modify a script, you must copy it to a user-writable directory (for example,
/stand/sysco/usr OF /usr/people/sgidiag).

Table 5-8

scantool Script Commands

Command

Description

SEL

DSEL

INST

GOINST

DATA

GODATA

REG

REGDATA

RESET

SIC

GORUN

GOIDLE

INFO

SIMACC

EXIT

Selects an object

Deselects an object

Sets the current instruction

Scans the current instruction into a scan chain

Sets the current data pattern or reads data

Scans the current data pattern into a scan chain

Specifies a user-defined data pattern

Sets the user-defined data

Resets the TAP controller(s) on the current scan chain

Causes a “family” to access and manipulate the scan interface chip (SIC)

Moves the TAP controller to the run-test-idle state and toggles the TCK
signal

Moves the TAP controller to the run-test-idle state
Causes a “family” to extract information from an entity
Causes a “family” to control a Verilog simulation

Exits the script

Refer to the following URL for more information about these commands:

http://wwwcf.americas.sgi.com/~kermes/scantool/scantool toc.html
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5.6 Dumping the Internal Bedrock Latches

56.1
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If a system hangs and does not respond to an NMl, it is sometimes useful to dump the
internal Bedrock latches. You may be requested to collect this data and return it to SGI for
further analysis.

There are scantool scripts available to dump the internal Bedrock latches from the
Bedrock ASICs in the following components:

SGI 3000 series system C brick
SGI Origin 300 base module
SGI Origin 300 PCI expansion module

SGI 3000 Series System C Brick

To dump the internal Bedrock latches from the Bedrock ASIC in an SGI 3000 series C brick,
perform the following procedure:

1.
2.
3.

Connect a USB cable from the L3 system controller to the SGI 3000 series system.
Log into the L3 system controller as sgidiag (default password: sgi !diag).

Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

Connect to the L2 system controller.
= To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
Example: /stand/sysco/l2term --12 10.1.1.37
* To use the L2 emulator:
Enter the command: /stand/sysco/bin/12
Start the scantool application:
/stand/sysco/bin/scantool --sysname <System_name>
Example: /stand/sysco/bin/scantool --sysname lefty

Figure 5-11 shows the scantool graphical user interface (also called the graphical
console).

SGI Confidential
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| Scantool Control - ‘ersion 0.6.12 =B
File | Taryet | Diag | console | ﬂl
Current Configuration :

Communication channel:

System Test Status
Console
Targeted Module: Board: Chip:

Console Control:  Sleep | Wake | Init |

scantool:

el

Figure 5-11 scantool Graphical User Interface (Initial Window)

scantool Application
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6. Choose File -> Set SINGLE brick Config.

The interface displays the configure one Brick window. (Refer to Figure 5-12.)

=/ Scantool Control — Yersion 0612 =B
File | Targetl Diagl Consolel Helpl
Cu""::l%| Configure One Brick  [[=][a[x]
Com
Brick Selection lest Status

Rack Mumber: I
Slot Humber: I

Brick Type: IP35 —-|

@ Pimm 0
o Pimm 1
nsole
OK | Cancel |
Targ Chip:

Console Control:  Sleep | Wake | Init |

scantools

el

Figure 5-12 Configure One Brick Window

Scan Tools
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7. Specify the IP35 C brick that you want to use (refer again to Figure 5-12):
= Enter the rack number in the Rack Number field.
= Enter the slot number in the slot Number field.

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cfg command to determine the bricks that are available.

e Select 1p35 from the Brick Type menu.

Figure 5-13 shows example settings used to select the C brick located in slot 11 of

rack 7.
= Scantool Control — Yersion 0.6.12 [EI=E
File | Targetl Diagl Consolel Helpl
Curre[=| Configure One Brick  |[—I[B[x]
Com
Brick Selection lest Status
Rack Mumber: I?
Slot Humber: |11
Brick Type: IP35 — |
@ Pimm 0
o Pimm 1
nsole
OK | Cancel |
Targ Chip:
Console Control:  Sleep | Wake | Init |

scantools

el

Figure 5-13 Selecting the IP35 C Brick to Use

scantool Application
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8. Click on the ok button.
9. Choose Diag -> Start Console Diag.

The interface displays the open window. (Refer to Figure 5-14.) Use this window to
select the script to run.

=/ Scantool Control — Yersion 0612 =B
File | Targetl Diagl Consolel Helpl
Current Configuration :
Communication channel:
System Test Status
= | Open ]|
Targeted Modu|| 2rectery: ¥ 4 =]
£ generic £ sn2tc I Init |
£ ip34 7 USERDIAGS
scantools £7 ip3s
£ ipa7
£ ipds
£ pebrick
(3 thrick
[
File name: Open
Files of type: Tk scripts (*.tk) — | Cancel |
4
[

Figure 5-14 Selecting the IP35 C Brick Script to Run
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10. Double-click on ip35.

11. Double-click on ip35_dump br latches.tk. (Refer to Figure 5-15.)

=/ Scantool Control — Yersion 0612 =B
File | Targetl Diagl Consolel Helpl

Current Configuration : board_st.cfg
Communication channel:

System Test Status
= | Open Ix
Directory: istand/syscofdatascanidiagsip35 =
El ip35_dump_hr_latches tk
El ip35_sys_stop_clocks.tk
Targeted by
jake | it |
scantools I_\I P
File name: |ip35_dump_hr_latches.tk Open
Files of type: Tk scripts (*.tk) — | Cancel |
4
[

Figure 5-15 Selecting the ip35_dump_br_latches.tk Script

scantool Application
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The interface displays the 1p35 Bedrock Internal Latch Dump window. (Refer to
Figure 5-16.)

Latch Chain Select
@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches
@ cChain 1 - 150 MHz chain contains I, and some HI latches
@ cChain 2 - clkpi chain contains Pl laiches
W Show Single Latches

Full chip output file: |fstan dfsyscofustidatadipds_dumpssbr_dump_007c11

Chain 0 output file: fstand/syscofustdatadipds_dumpshr_dump_chain0_007c11

Chain 1 output file: fstand/syscosfustdatadipds_dumpshr_dump_chainl_007c11

Chain 2 output file: fstand/syscosustdatalipds_dumpshr_dump_chaing_007c11
_1 Output latches to message window (dumping will be slower if checked)

co |

Message Window Save M ge Window | Clear Message Window

| scantool IP35 Bedrock Internal Latch Dump ‘Wersion 1.0 =B

el

Figure 5-16

IP35 Bedrock Internal Latch Dump Window

12. Modify the parameters, if necessary.

Note:

Normally, you can use the default parameter settings.

The parameters select the scan chains to use, the output files to use, and whether or

not scantool should show single latches and output the latches to the Message

Window.

13. Click on the co button.
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The interface displays a warning message. (Refer to Figure 5-17.)

scantool IP35 Bedrock Internal Latch Dump Yersion 1.0

[=i[Bik

Latch Chain Select

@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches
@ cChain 1 - 150 MHz chain contains I, and some HI latches
@ cChain 2 - clkpi chain contains Pl laiches

W Show Single Latches

Full chip output file: |fstan dfsyscofustidatadipds_dumpssbr_dump_007c11

Chain 0 output file: fstand/syscofustdatadipds_dumpshr_dump_chain0_007c11

Chain 1 output file: fstand/syscosfustdatadipds_dumpshr_dump_chainl_007c11

Chain 2 output file: fstand/syscosustdatalipds_dumpshr_dump_chaing_007c11
_1 Output latches to message window (dumping will be slower if checked)

=/ Warning

(L=,

Message Window

oK

Waming: Pressing OK will stop the Bedrock system clock

Press OK if you are sure you want to do this

on module 007c11

ge Window

Cancel |

el

Figure 5-17 Bedrock System Clock Warning Message
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14. Click on the ok button.

Output appears in the lower portion of the window. (Refer to Figure 5-18.) Output is

also written to the

specified files.

Full chip output file:
Chain 0 output file:
Chain 1 output file:
Chain 2 output file:

Message Window

Latch Chain Select

@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches
@ cChain 1 - 150 MHz chain contains I, and some HI latches

@ cChain 2 - clkpi chain contains Pl laiches

W Show Single Latches

|fstandfsyscofusn’data.-’ipSS_dumpsfbr_dump_DD?m1

fstand/syscofustdatadipds_dumpshr_dump_chain0_007c11

fstand/syscosfustdatadipds_dumpshr_dump_chainl_007c11

fstand/syscosustdatalipds_dumpshr_dump_chaing_007c11

_1 Output latches to message window (dumping will be slower if checked)

co |

Save M ge Window | Clear Message Window

scantool IP35 Bedrock Internal Latch Dump ‘Wersion 1.0 =B

* * + + + + [Getf]
Loading Data Int
Loaded 16311 lat
Bedrock
Processing 1000
Processing 2000
Processing 3000
Processing 4000
Processing 5000
Processing 6000
Processing 7000
Processing 8000
Processing 9000
Processing 10000
Processing 11000
Processing 12000
Processing 13000
Processing 14000
Processing 15000
Processing 16000

ing internal latch chain 2
0 Array
ches Into Array

Latch dump of chain 2 on Fri Now 16 16:12:10 cST 2001
latches
latches
latches
latches
latches
latches

latches

latches

latches

latches

latches

latches

latches

latches

latches

latches

* * + * + * Tlump of chain 2 complete

| ™

Figure 5-18 Output from the ip35_dump_latches.tk Script

15. Run the L1 reboot_11 command on the selected C brick.

16. Reset the system.
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5.6.2 SGI Origin 300 Base Module

To dump the internal Bedrock latches from the Bedrock ASIC in an SGI Origin 300 base
module, perform the following procedure:

1. Connect a USB cable from the L3 system controller to the SGI Origin 300 base module.
2. Log into the L3 system controller as sgidiag (default password: sgi !diag).

3. Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

4. Enter the following command to connect to the L2 emulator:
/stand/sysco/bin/12

5. Enter the following command to start the scantool application:
/stand/sysco/bin/scantool --sysname <System_name>
Example: /stand/sysco/bin/scantool --sysname lefty

Figure 5-19 shows the scantool graphical user interface (also called the graphical
console).

scantool Application
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| Scantool Control - ‘ersion 0.6.12 =B
File | Taryet | Diag | console | ﬂl
Current Configuration :

Communication channel:

System Test Status
Console
Targeted Module: Board: Chip:

Console Control:  Sleep | Wake | Init |

scantool:

el

Figure 5-19 scantool Graphical User Interface (Initial Window)
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6. Choose File -> Set SINGLE brick Config.

The interface displays the configure one Brick window. (Refer to Figure 5-20.)

§| Scantool Control - Version 0.6.12

(=]

File | Targetl Diagl Consolel

Com

Cu""::l%| Configure One Brick  [[=][a[x]

g |

Brick Selection lest Status
Rack Mumber: I
Slot Humber: I
Brick Type: IP35 —-|
@ Pimm 0
o Pimm 1
nsole
OK | Cancel |
Targ Chip:
Console Control:  Sleep | Wake | Init |
scantool>

el

Figure 5-20 Configure One Brick Window
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7. Specify the SGI Origin 300 base module that you want to use (refer again to

Figure 5-20):

Figure 5-21 shows example settings used to select the SGI Origin 300 base module

Enter the rack number in the Rack Number field.

Enter the slot number in the s1ot Number field.

If you do not know the rack and slot locations of the brick that you want to test,

use the L2 cfg command to determine the bricks that are available.

Select the number CPUs.

Select 1p45 from the Brick Type menu.

located in slot 19 of rack 1.

Figure 5-21 Selecting the SGI Origin 300 Base Module to Use

| Scantool Control - ‘ersion 0.6.12

File | Targetl Diagl Consolel

Cu""::l%| Configure One Brick  [[=][a[x]

Com

Brick Selection

Rack Mumber: |1
Slot Humber: |19

Brick Type:  IP45 —-|

« 2 CPUs
4 4CPUs

I3 T

Targ

==k
Helpl
Test Status
nsole
Chip:

Console Control:  Sleep | Wake | Init |

scantools

el
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8. Click on the ok button.

9. Choose Diag -> Start Console Diag.

The interface displays the open window. (Refer to Figure 5-22.) Use this window to

select the script to run.

=/ Scantool Control — Yersion 0612 =B
File | Targetl Diagl Consolel Helpl
Current Configuration :
Communication channel:
System Test Status
= | Open ]|
Targeted Modu Directory: L = _'l
£ generic £ sn2tc I Init |
£ ip34 7 USERDIAGS
scantools £7 ip3s
£ ipa7
£ ip45
£ pebrick
(3 thrick
[
File name: Open
Files of type: Tk scripts (*.tk) — | Cancel |
4
[

Figure 5-22 Selecting the SGI Origin 300 Base Module Script to Run
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10.
11.

Double-click on ip4s.

Double-click on ipa5_dump br latches.tk. (Refer to Figure 5-23.)

§| Scantoal Control - Yersion 0.6.12 ||Q|E|Z

File | Targetl Diagl Consolel

g |

Current Configuration : board_st.cfg
Communication channel:

System Test Status
Console
Targeted Module: 001c13 Board: Chip:
Console Control:  Sleep | Wake | Init |
scantools —
=| Open [ET
Qirectory: fst ", fdata: "'“ ".15 _-l |

|T:1 ip45_dump_br_latchestk

File name:

Files of type:

ipd5_dump_hr_latches.tk Open

Tk scripts (*.tk) ~| cancer |

el

Figure 5-23 Selecting the ip45_dump_br_latches.tk Script
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The interface displays the 1p45 Bedrock Internal Latch Dump window. (Refer to
Figure 5-24.)

scantool IP45 Bedrock Internal Latch Dump ‘Wersion 1.0 [EI=E

Latch Chain Select

@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches

@ cChain 1 - 150 MHz chain contains I, and some HI latches

@ cChain 2 - clkpi chain contains Pl laiches

W Show Single Latches
Full chip output file: |fstandfsyscofusn’data.-’ip45_dumpsfbr_dump_DD1 cl3
Chain 0 output file: fstand/syscosustdatadipds_dumpssbr_dump_chain0_001c19
Chain 1 output file: fstand/syscosustdatadipds_dumpssbr_dump_chainl_001c19
Chain 2 output file: fstand/syscosustdatadipds_dumpssbr_dump_chainZ_001c19
_1 Output latches to message window (dumping will be slower if checked)

co |

Message Window Save M ge Window | Clear Message Window

el

Figure 5-24 P45 Bedrock Internal Latch Dump Window

scantool Application
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12. Modify the parameters, if necessary.

Note: Normally, you can use the default parameter settings.

The parameters select the scan chains to use, the output files to use, and whether or

not scantool should show single latches and output the latches to the Message

Window.

13. Click on the co button.

The interface displays a warning message. (Refer to Figure 5-25.)

| scantool IP45 Bedrock Internal Latch Dump Yersion 1.0

[=i[Bik

Full chip output file:
Chain 0 output file:
Chain 1 output file:
Chain 2 output file:

Message Window

Latch Chain Select

@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches
@ cChain 1 - 150 MHz chain contains I, and some HI latches

@ cChain 2 - clkpi chain contains Pl laiches

W Show Single Latches

|fstandfsyscofusn’data.-’ip45_dumpsfbr_dump_DD1 cl3

fstand/syscosustdatadipds_dumpssbr_dump_chain0_001c19

fstand/syscosustdatadipds_dumpssbr_dump_chainl_001c19

fstand/syscosustdatadipds_dumpssbr_dump_chainZ_001c19

=/ Warning =B

Waming: Pressing OK will stop the Bedrock system clock

_1 Output latches to message window (dumping will be slower if checked)

on module 001c19

o

Window

Press OK if you are sure you want to do this
oK cancel |

el

Figure 5-25 Bedrock System Clock Warning Message
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14. Click on the ok button.

Output appears in the lower portion of the window. (Refer to Figure 5-26.) Output is
also written to the specified files.

Full chip output file:
Chain 0 output file:
Chain 1 output file:
Chain 2 output file:

Latch Chain Select

@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches
@ cChain 1 - 150 MHz chain contains I, and some HI latches
@ cChain 2 - clkpi chain contains Pl laiches

W Show Single Latches

|fstandfsyscofusn’data.-’ip45_dumpsfbr_dump_DD1 cl3

fstand/syscosustdatadipds_dumpssbr_dump_chain0_001c19

fstand/syscosustdatadipds_dumpssbr_dump_chainl_001c19

fstand/syscosustdatadipds_dumpssbr_dump_chainZ_001c19

_1 Output latches to message window (dumping will be slower if checked)

Message Window Save M

co |

ge Window | Clear Message Window

scantool IP45 Bedrock Internal Latch Dump ‘Wersion 1.0 =B

Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing
Processing

+ ok ok ok ok

1000 latches
2000 latches
3000 latches
4000 latches
5000 latches
6000 latches
7000 latches
8000 latches
9000 latches
10000 latches
11000 latches
12000 latches
13000 latches
14000 latches
15000 latches
16000 latches

* % + * + * Getting internal latch chain 2
Loading Data Into Array
Loaded 16311 latches Into Array

Eedrock Latch dump of chain 2 on Tue Now 13 13:35:25 CST 2001

* Dmp of chain 2 complete

| ™

Figure 5-26 Output from the ip45_dump_latches.tk Script

15. Run the L1 reboot 11 command on the SGI Origin 300 base module.

16. Reset the system.
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5.6.3 PCI Expansion Module

Scan Tools
108-0263-004

To dump the internal Bedrock latches from the Bedrock ASIC on a Bedrock Interface Card
(BIC) in an SGI Origin 300 PCI expansion module, perform the following procedure:

1.
2.
3.

Connect a USB cable from the L3 system controller to the SGI Origin 300 base module.

Log into the L3 system controller as sgidiag (default password: sgi!diag).

Enter the cd /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

Enter the following command to connect to the L2 emulator.
/stand/sysco/bin/12

Enter the following command to start the scantool application:
/stand/sysco/bin/scantool --sysname <System_name>
Example: /stand/sysco/bin/scantool --sysname lefty

Figure 5-27 shows the scantool graphical user interface (also called the graphical
console).
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| Scantool Control - ‘ersion 0.6.12 =B
File | Taryet | Diag | console | ﬂl
Current Configuration :

Communication channel:

System Test Status
Console
Targeted Module: Board: Chip:

Console Control:  Sleep | Wake | Init |

scantool:

el

Figure 5-27 scantool Graphical User Interface (Initial Window)

scantool Application
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6. Choose File -> Set SINGLE brick Config.

The interface displays the configure one Brick window. (Refer to Figure 5-28.)

§| Scantool Control - Version 0.6.12

(=]

File | Targetl Diagl Consolel

Com

Cu""::l%| Configure One Brick  [[=][a[x]

g |

Brick Selection lest Status
Rack Mumber: I
Slot Humber: I
Brick Type: IP35 —-|
@ Pimm 0
o Pimm 1
nsole
OK | Cancel |
Targ Chip:
Console Control:  Sleep | Wake | Init |
scantool>

el

Figure 5-28 Configure One Brick Window
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Figure 5-28):

= Enter the rack number in the Rack Number field.

= Enter the slot number in the s1ot Number field.

Specify the SGI Origin 300 PCI expansion module that you want to use (refer again to

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cfg command to determine the bricks that are available.

« Select pE from the Brick Type menu.

Figure 5-29 shows example settings used to select the PCI expansion module located
in slot 15 of rack 1.

§| Scantool Control - Version 0.6.12

[=i[oik

File | Targetl Diagl Consolel

Current Configuration : board_st.cfg
Communication channel:

g |

Targete

| Configure One Brick _[I[al[xpst Status

Brick Selection

Rack Mumber: |1 ]
Slot Humber: |1

Brick Type: PE —

W BIC1
1 BIC2

OK Cancel

lsole

Chip:

Console Control:  Sleep | Wake | Init |

scantool

el

Figure 5-29 Choosing the PCI Expansion Module to Use
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8. Click on the ok button.
9. Choose Diag -> Start Console Diag.
10. Double-click on pebrick.

11. Double-click on pe_dump br latches.tk. (Refer to Figure 5-30.)

=/ Scantool Control — Yersion 0612 =B
File | Targetl Diagl Consolel Helpl
Current Configuration : board_st.cfg
Communication channel:
System Test Status
= | Open ]
Directory: f5t: ¥ fdatar: fdiagsfpebrick —-|
|T:1 pe_dump_br_latches.tk
| [
Target( File name: |pe_dump_hr_latches.ik Open
] wake | it |
— Files of type: Tk scripts (*.tk) ~| cancer |
4
[

Figure 5-30 Selecting the PCI Expansion Module Script to Run
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The interface displays the PE Brick Bedrock Internal Latch Dump Window. (Refer
to Figure 5-31.)

| scantool PE Brick Bedrock Internal Latch Dump Yersion 1.0 [EI=E

4 BIC1 -

Latch Chain Select

@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches

@ cChain 1 - 150 MHz chain contains I, and some HI latches

@ cChain 2 - clkpi chain contains Pl laiches

W Show Single Latches
Full chip output file: |fstandfsyscofusrfdata.-’pe_dumpsfbr_dump_m Spell1_B1
Chain 0 output file: fstand/syscosustidataipe_dumpsir_dump_chain0_015pe01_B1
Chain 1 output file: fstand/syscosustidataspe_dumpsir_dump_chainl_015pe01_B1
Chain 2 output file: fstand/syscosustidataipe_dumpsir_dump_chaing_015pe01_B1
_1 Output latches to message window (dumping will be slower if checked)

co |

Message Window Save M ge Window | Clear Message Window

el

Figure 5-31 PE Brick Bedrock Internal Latch Dump Window
12. Modify the parameters, if necessary.

The parameters select the BIC to use (only BIC 0 is available in PCI expansion
modules), the scan chains to use, the output files to use, and whether or not scantool
should show single latches and output the latches to the Message Window.

13. Click on the co button.

The interface displays a warning message, similar to the message displayed by the
ip4a5 dump latches.tk script. (Refer again to Figure 5-25.)

14. Click on the ok button.

Output appears in the lower portion of the window. (Refer to Figure 5-32.) Output is
also written to the specified files.

scantool Application
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scantool PE Brick Bedrock Internal Latch Dump Yersion 1.0 =B

4 BIC1
Latch Chain Select
@ cChain D - 200 MHz chain contains MD, LB, Hl and XB latches
@ cChain 1 - 150 MHz chain contains I, and some HI latches
@ cChain 2 - clkpi chain contains Pl laiches
W Show Single Latches

Full chip output file: |fstan dfsyscofustidataipe_dumpsir_dump_015pe0l_B1

Chain 0 output file: fstand/syscosustidataipe_dumpsir_dump_chain0_015pe01_B1

Chain 1 output file: fstand/syscosustidataspe_dumpsir_dump_chainl_015pe01_B1

Chain 2 output file: fstand/syscosustidataipe_dumpsir_dump_chaing_015pe01_B1
_1 Output latches to message window (dumping will be slower if checked)

co |

Message Window Save M ge Window | Clear Message Window

* % + * + * Getting internal latch chain 2
Loading Data Into Array

Loaded 16311 latches Into Array

Eedrock Latch dump of chain 2 on Fri Oct 26 12:10:24 DT 2001

Processing 1000 latches

Processing 2000 latches

Processing 3000 latches

Processing 4000 latches

Processing 5000 latches

Processing 6000 latches

Processing 7000 latches

Processing 8000 latches

Processing 9000 latches

Processing 10000 latches

Processing 11000 latches

Processing 12000 latches

Processing 13000 latches

Processing 14000 latches

Processing 15000 latches

Processing 16000 latches

* * + * + * Tlump of chain 2 complete

| ™

Figure 5-32 Output from the pe_dump_br_latches.tk Script
15. Run the L1 reboot_11 command on the PCI expansion module.

16. Reset the system.
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5.7 Dumping the Internal Router Latches

If a system hangs and does not respond to an NMl, it is sometimes useful to dump the
internal router latches. You may be requested to collect this data and return it to SGI for
further analysis.

To dump the internal router latches from an R brick in an SGI 3000 series system, perform
the following procedure:

1. Connect a USB cable from the L3 system controller to the SGI 3000 series system.

2. Log into the L3 system controller as sgidiag (default password: sgi !diag).

3. Enter the ed /stand/sysco/usr command to change to the /stand/sysco/usr
directory.

4. Connect to the L2 system controller.
= To use a hardware L2 connection:

Connect the L3 system controller to the L2 system controller with an Ethernet
connection by using a crossover cable.

Obtain the IP address of the L2 system controller:
cat /var/state/dhcp/dhcpd.leases

Enter the command: /stand/sysco/12term --12 <host>
Example: /stand/sysco/l2term --12 10.1.1.37

= To use the L2 emulator:
Enter the command: /stand/sysco/bin/12

5. Start the scantool application:
/stand/sysco/bin/scantool --sysname <System_name>

Example: /stand/sysco/bin/scantool --sysname lefty

scantool Application
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| Scantool Control - ‘ersion 0.6.12 =B
File | Taryet | Diag | console | ﬂl
Current Configuration :

Communication channel:

System Test Status
Console
Targeted Module: Board: Chip:

Console Control:  Sleep | Wake | Init |

scantool:

el

Figure 5-33 scantool Graphical User Interface (Initial Window)
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108-0263-004 SGI Confidential 5-43



5-44

6. Choose File -> Set SINGLE Brick Config.

The interface displays the configure one Brick window. (Refer to Figure 5-34.)

§| Scantool Control - Version 0.6.12

(=]

File | Targetl Diagl Consolel

Com

Cu""::l%| Configure One Brick  [[=][a[x]

g |

Brick Selection lest Status
Rack Mumber: I
Slot Humber: I
Brick Type: IP35 —-|
@ Pimm 0
o Pimm 1
nsole
OK | Cancel |
Targ Chip:
Console Control:  Sleep | Wake | Init |
scantool>

el

Figure 5-34 Configure One Brick Window
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7. Specify the R brick that you want to use (refer again to Figure 5-34):
= Enter the rack number in the Rack Number field.
= Enter the slot number in the slot Number field.

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cfg command to determine the bricks that are available.

e Selectr from the Brick Type menu.

Figure 5-35 shows example settings used to select the R brick located in slot 23 of

rack 7.
= | Scantool Control — Yersion 0612 [EI=E
File | Targetl Diagl Consolel Helpl
Cu""::l%| Configure One Brick |[-[8][x]
Com
Brick Selection h Test Status

Rack Mumber: I?
Slot Humber: |23
Brick Type: R —-|

ok | cancer |

tonsole

Targeted Module:  007cZ0 Board: Chip:
Console Control:  Sleep | Wake | Init |

scantool:
scantool:

el

Figure 5-35 Choosing the R Brick to Use
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8. Click on the ok button.

9. Choose Diag -> Start Console Diag.

10. Double-click on rbrick.

11. Choose Tcl scripts fromthe Files of type menu.

12. Double-click on r_dump_ latches.tcl. (Refer to Figure 5-36.)

§| Scantool Control - Version 0.6.12

[EEX

File | Targetl Diagl Consolel
Current Configuration : board_st.cfg
Communication channel:

g |

Files of type: Tcl scripts (*.tcl)

System Test Status
=| Open Ix
Directory: Iisy t mirick  — | |
El r_debug.tcl
El r_dump_latches tel
El r_stopclk.tcl
Targe
J wake | it |
scanto
scanto |/
File name: |r_debug.tcl Open
—-| Cancel |

el

Figure 5-36 Selecting the R Brick Script to Run
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The utility automatically runs for two or three minutes. Output appears in Console portion
of the window. (Refer to Figure 5-37.)

=/ Scantool Control — Yersion 0612 =B
File | Targetl Diagl Consolel Helpl

Current Configuration : board_st.cfg
Communication channel:

System Test Status

Console

Targeted Module:  007rz23 Board: Chip:
Console Control:  Sleep | Wake | Init |

Processed 27000 / 47070 latches
Processed 28000 7 47070 latches
Processed 29000 7 47070 latches
Processed 30000 / 47070 latches
Processed 31000 / 47070 latches
Processed 32000 7 47070 latches
Processed 33000 7 47070 latches
Processed 34000 7 47070 latches
Processed 35000 / 47070 latches
Processed 36000 / 47070 latches
Processed 37000 4 47070 latches
Processed 38000 7 47070 latches
Processed 39000 7 47070 latches
Processed 40000 / 47070 latches
Processed 41000 / 47070 latches
Processed 42000 7 47070 latches
Processed 43000 7 47070 latches
Processed 44000 / 47070 latches
Processed 45000 / 47070 latches
Processed 46000 / 47070 latches
Processed 47000 / 47070 latches
fdlist is file7

Module 007r23: End of Router latch dump at Fri oct 26 11:43:21 cDT 2001
scantool:

|

Figure 5-37 Output from the r_dump_latches.tcl Script

scantool automatically sends output to the following file:
/stand/sysco/usr/data/rtr dumps/rtr dumpRRRrSS
where RRR is the rack and SS is the slot of the selected R brick.

Note: The system console may show that the system reboots. If this happens, the router
clock stops and discovery shows that the router being dumped is not configured.
13. Runthe L1 reboot 11 command on the selected R brick.

14. Reset the system.
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