
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DATA CHANNEL MODULE

12.7.8

TEST Field

The TEST field, TEST CONDITION <03:00>, selects one of 16 signals for the conditional operations
of the sequencers. The hardware includes two separate selectors, one for each of the two sequencers.
Table 12-15 shows the test conditions for the four bits of the TEST field. Tables 12-16 and 12-17 describe
what each bit is.

Table 12-15

Decode the Bits in the TEST Field

Decode

Upper Sequencer

Lower Sequencer

0
1

5
6
7
8
9

10
11
12
13
14
15

1 (True) always

Last Upper Sequencer
ALU result = 0

Last Upper Sequencer
ALU carry out

Last Upper Sequencer
ALU MSB

Upper Sequencer
internal bus LSB

Lower Sequencer flag
Not used

Init/Fun Flag

Control Bus Error *
Control SERDES ready
Drive attention

Drive ready to receive
Drive available

Drive Rd/Wrt ready

Not used

Control Bus Request Active

1 (True) always

Last Lower Sequencer
ALU result = 0

Last Lower Sequencer
ALU carry out

Last Lower Sequencer
ALU MSB

Lower Sequencer internal Bus LSB

Upper Sequencer flag
Real-Time sector or index
Delayed zero test

Data word clock

Data SERDES ready

ECC symbol ready

Drive ready to receive
R/T transmit ready

Drive Rd/Wrt ready

Zero ready

Data Bus Request active

* Inclusive or summation. Refer to Sections 12.5.17 and 12.5.16.
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Table 12-16 Description of the Bits to the Upper Test Multiplexer

Bit

Description

a & W N = o

=2

10
11
12
13

14
15

Always a logical 1

Output of ALU equals a zero

Carry out of ALU from last Upper Sequencer operation

Most significant bit of the output from the ALU from last Upper Sequencer operation
Least significant bit of the BUS from last Upper Sequencer operation

This bit is writable by the Lower Sequencer and readable by the Upper Sequencer. Used by the
microcode to synchronize software operations between the Upper and Lower Sequencers.

Not used

This bit indicates whether the microcode is running diagnostics or functional code. The system
comes up with this bit cleared. This indicates that the K.sdi/K.sti is running diagnostic code.
When the diagnostic code is completed, this bit is set. This bit is set or cleared by the microcode
through the IOC Control logic on the output of the Control Store.

This bit is a summary of the following hardware detected error conditions:
Control Non Existent Memory
Control Data Parity Error
Control Bus Error
Drive Response Error
Instruction Parity Error
Refer to Section 12.5.13 for a description of the above errors.

This bit indicates that the Control SERDES is ready for a parallel I/O transfer depending on the
mode (read or write).

This bit is the drive attention bit from the selected port.
This bit is the the ready to receive bit from the selected port.
This bit is the port available bit from the selected port.

This bit is the read/write ready bit from the selected port. When this bit is asserted, it indicates
the drive may be written to or read from. If during a data transfer the drive detects an error, the
data transfer is aborted and the read/write ready bit is negated.

Not used

This bit indicates that a Control Bus Cycle is in progress. This bit is set when the request is
initiated and cleared at the completion of the data transfer.
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Table 12-17 Description of the Bits to the Lower Test Multiplexer

Bit Description

0 Always a logical 1

1 Output of ALU equals a zero from the last Lower Sequencer operation

2 Carry out of ALU from the last Lower Sequencer operation

3 Most significant bit of the output from the ALU from the last Lower Sequencer operation

4 Least significant bit of the BUS from the last Lower Sequencer operation

5 This bit is writable by the Upper Sequencer and readable by the Lower Sequencer. Used by the
microcode to synchronize software operations between the Upper and Lower Sequencers.

6 This bit is the real-time sector/index pulse for the drive selected by the Lower Sequencer.

7 This bit is the zero test bit from the ALU delayed one Lower Sequencer cycle.

8 This bit is data word clock (DATA WORD CLK) ORed with ALU carry (C16). This bit is used at
the beginning of a data transfer to prevent the K.sdi/K.sti microcode from hanging. Data word
clock negates soon after the detection of the sync pattern. The microcode then monitors the
SERDES signal DATA WD RDY. If the drive fails and does not send a word to the SERDES, the
microcode hangs. If the data word clock is not detected within an allotted time, the ALU carry is
generated from a software timer that the microcode is looping on waiting for the data from the
drive. The ALU carry signal then allows the microcode to get out of the loop.

9 This bit indicates that the Data SERDES is ready for a parallel I/O transfer depending on the
mode (read or write).

10 This bit indicates that the RS Generator Chip has an ECC symbol ready to read.

11 This bit is the ready to receive bit from the selected port.

12 This bit indicates that another word can be parallel loaded into the Lower Real-Time Controller
State Serializer.

13 This bit is the read/write ready bit from the selected port. When this bit is asserted, it indicates
the drive may be written to or read from. If during a data transfer the drive detects an error, the
data transfer is aborted and the read/write ready bit is negated.

14 C, D, E-rev etch
This bit is zero test delayed (ZERO TST DLY) (Bit 7) ANDed with the sector pulse (SECTOR H)
from the selected drive. This bit allows the software to set a counter and then loop looking for a
Sector pulse while decrementing the counter. If the drive is not working correctly and does not
send a Sector pulse, the counter goes to zero and the software exits the loop.

F-rev etch
This bit is the AND of DATA WD RDY from the Data SERDES and DREQ FREE (the data bus is
not in use).

15 This bit indicates that a Data Bus Cycle is in progress. This bit is set when the request is initiated

and cleared at the completion of the data transfer.

12-58



DATA CHANNEL MODULE

12.7.9  BD Field
The BD field, bus destination, selects the register that will be loaded with the data that has been placed
on the BUS lines. Table 12-18 shows the decode of three bits.

Table 12-18 Decode the bits in the BD Field

Decode Upper Sequencer Lower Sequencer

0 NOP NOP

1 Control Bus Data Xcvrs Data Bus Data Xcvrs

2 Control Bus Address Xcvrs Data Bus Address Xcvrs and Counter
3 Control SERDES Data SERDES

4 Upper Control Register * Lower Control Register *

5 Program Address Register Program Address Register

6 Status Bus Register Lower Real-Time Control State

7 Scratchpad RAM Scratchpad RAM

= Also the Diagnostic Register

12.7.10 @ Field
The @ field, IOC enable, when set, permits the IOC field to modify the IOC latches. This bit is not set
when using the LITERAL field.

NOTE
The 10C field has dual functions: it can be gated to
the IOC Control latches when the @ field is set, or
the field can be the literal input to the ALU.

12.7.11 IOC Field

The IOC field, input/output control, if enabled by IOC ENABLE, modifies the IOC Latches. Bits
<22:20> select the desired latch, and bit 23 sets or clears that latch. Table 12-19 describes the de-
coding of the bits in the IOC field.
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Table 12-19 Decode the Bits in the IOC Field

Decode Upper’s 10C Lower’s IOC

0 UPR PROC FLAG LWR PROC FLAG

1 INIT/FUN FLAG Not Used

2 RCVR RDY Not Used

3 ROLL ECC BYPASS

4 CNTL SERDES ENA DATA SERDES ENABLE
5 RCV MODE RD MODE

6 UPR SER MUX EN ECC IOC ENABLE

7 ENA DESER ECC TIMING

12.7.12  RA Field

The RA field, A Port Register, selects one of the sixteen internal 2901 registers to be operated on by the
ALU. The RA field is a shared field and is only enabled if the AS field does not equal 5g or 75 and bit
AB does not specify the LITERAL field.

12.7.13  BS Field

The BS field, bus source, selects one of the K.sdi/K.sti registers which are external to the ALU. The
contents of the selected register are enabled onto the BUS lines, routed through the input multiplexer,
and presented to the D inputs of the 2901 ALU. Table 12-20 describes the decoding of the bits in the
BS field. The BS field is a shared field and is only enabled if the AS field equals 5 or 7 and AB equals
0.

Table 12-20 Decode the Bits in the BS Field

Decode Upper Sequencer Lower Sequencer

0 NOP NOP

1 Control Bus Data Xcvrs Data Bus Data Xcvrs

2 Control Bus Address Xcvrs Low Order ECC Residue
3 Control SERDES Data SERDES

4 Sector/Index Register Data Bus Address Xcvrs
5 Control Error Register Data Error Register

6 Not Used High Order ECC Residue
7 Scratchpad RAM Scratchpad RAM
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12.7.14 S Field

The S field, test sense, is XORed with the output of the Test Multiplexer to generate TST COND TR
(test condition true). TST COND TR is then combined with the branch address equal to 7777g and
JUMP CNTL 1 to determine whether the sequencer will output the Program Counter, the Stack, or the
Branch Address. Table 12-21 describes what operation is performed in the sequencer, depending on
the selected test condition and the TST COND TR signal.

Table 12-21 Decode the Selected Test Condition and TST COND TR

Select Test TEST FOR TST COND

Condition TRUE TR Operation

0 0 1 Branch, Call, or Return
0 1 0 Increment

1 0 0 Increment

1 1 1 Branch, Call, or Return

12.7.15 $ Field

The $ field, conditional execute, enables all instructions when clear. When set, this bit enables the
conditional execution of the IOC, bus destination, and ALU instructions. Refer to Section 12.7.6 for a
description of how this bit and TST COND TR and EXEC IF COND TRUE work together.

12.7.16 K Field

The K field, jump control, is logically combined with TST COND TR and BR ADR < 11:00> equal to all
ones (7777g) to control the next operation of the 2911 Sequencers (Section 12.7.14). This combination
controls the operation of the internal Stack, and it determines whether the sequencer will output the:

e  Program counter
e  Stack contents

e  Branch address field

Table 12-22 describes the decode of the input signals for the sequencer operation.
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Table 12-22 Decode Input Signals for Sequencer Operation

JUMP TST COND

Branch Address CNT1 TR STACK Y Operation
*xk 0 0 HOLD PC Increment
o 1 0 HOLD PC  Increment
77774 0 0 HOLD PC  Increment
7777g 1 0 HOLD PC Increment
- 0 1 HOLD BA  Branch
- 1 1 PUSH BA Call

77774 0 1 HOLD BA  Branch
7777g 1 1 ropP STK Return

#x» can be anything except 7777

12.7.17 P Field

The P field, instruction parity, is the single parity bit for the 48-bit microinstruction word. This bit is
calculated odd parity for the other 47 bits. If the number of 1 bits in the other 47 bits is even, then this
bit is a 1 making the 48-bit microinstruction word odd parity. If the number of 1 bits in the other 47 bits
is odd, then this bit is a 0 making the 48-bit microinstruction word odd parity.

12.7.18 BA Field

The BA field, branch address, provides the instruction address for conditional and unconditional
branches and subroutine calls. Also, during the execution of certain instructions, this field provides
supplemental data and control information (Section 12.7.19).

12.7.19  Destination and Branch Field Combinations

The BA field is not always a branch address. This field is also used for data and control for certain
instructions. When the BD field equals 2, these lines are used as data and control lines. These BA and
BD field combinations are described in the following two sections.

12.7.19.1  Write Control Bus Address Transceivers

Loading of the Control Bus Address Transceivers is done with BUS and the BR ADR lines. Bus lines
BUS D<15:00> are latched and then gated onto CADR lines <16:01>, respectively, during the Control
Memory Cycle. BR ADR 11 is latched and gated onto CADR 00 (LSB). BR ADR <10:08> are latched
and gated onto CCYCLE <0:2>, respectively. BR ADR 07 is latched and then determines, during the
Control Memory Cycle, whether the K.sdi/K.sti Control Bus Data Transceivers will be gated onto the
CDATA lines. In order to load the register, the BD field must equal two and the Upper Sequencer must
be active.
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Table 12-23 shows what Control Memory cycles are generated from BR ADR <10:07>.

Table 12-23 Control Memory Cycles Initiated from Decode the BA Field

10 09 08 07 Control Memory Cycle

1 0 0 0 Initiate Control Memory Read Cycle
1 0 0 1 Initiate Control Memory Write Cycle
0 1 0 1 Initiate Interrupt Cycle

0 0 1 0 Initiate Lock Cycle (Read and Force)
1 1 1 1 Initiate NMA Cycle

12.7.19.2  Write Data Bus Address Transceivers and Counter

When the microcode loads the Data Bus Address, part of the address is loaded from the BUS lines, and
branch address bits BR ADR <10:09> are logically ANDed, latched, and then used to drive DNMA
during the Data Bus Cycle (Figure 12-19).

Table 12-24 shows the decoding of BR ADR <10:09> to generate DNMA.

Table 12-24 Decoding BR ADR <10:09> To Generate DNMA

BR ADR 10 BR ADR 09 DNMA

[ — T
- o = o
- o o o
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13.1 INTRODUCTION
The HSC power system consists of an ac power controller, an airflow sensor, dc power supplies, and
power switches and indicators.

The HSC50 has an ac power controller and one or two power supplies depending on the number of data
channels installed. The HSC70 has a different power controller and always has both power supplies
installed. The following sections describe the HSC power system.

13.2 AC POWER CONTROLLER
The HSC has four ac power controllers. The HSC50 uses the following two:

HSC50-AA—70-19122-01 for 120/208 Vac
HSC50-AB—70-20613-01 for 380-415 Vac

The HSC70 uses the following ac power controllers:

HSC70-AA—881A for 120/208 Vac
HSC70-AB—881B for 380-415 Vac

The ac power controller provides ac power to the power supplies and blower motor. Figures 13-1
and 13-2 show the location of the ac power controllers in the cabinets. Figures 13-3 to 13-8 show
various views of the power controllers. Each controller is described in the service manual.

Each power supply and the blower motor should be plugged into a different input phase. On the rear of
the HSC50 ac power controller, you will see the phase outlets marked by L1, L2, and L3 (Figures 13-4
and 13-6). On the HSC70 ac power controller, you will see the phase outlets marked by @1, 2, and
@3 (Figure 13-8).

13,3 AIRFLOW SENSOR
The airflow sensor is mounted in the exhaust duct of the cabinet and monitors the velocity of the
exhausted air through the exhaust duct (Figures 13-1 and 13-2).

The airflow sensor switch is self heating and requires moving air to keep the switch open. Power to
heat the sensor comes from the -5.2 volts on the backplane and +12 volts on the main power supply
(Figure 13-9). If the blower fails, the sensor energizes the airflow sensor relay (K1) through the same
source and interrupts the ac power through the total off circuit in the ac power controller.
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Figure 13-1 HSC50 Inside Rear View

AC POWER
CONTROLLER

AIRFLOW
SENSOR

L
CX—1093A

13-2



POWER SYSTEM

Figure 13-2 HSC70 Inside Rear View
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Figure 13-3 HSC50 AC Power Controller (120/208 Vac)—Front View
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Figure 13-4 HSC50 AC Power Controller (120/208 Vac)—Rear View
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Figure 13-5 HSC50 AC Power Controller (380-415 Vac)—Front View
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Figure 13-6 HSC50 AC Power Controller (380-415 Vac)—Rear View
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Figure 13-7 HSC70 AC Power Controller—Front View
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Figure 13-8 HSC70 AC Power Controller—Top View
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Figure 13-9 Airflow Sensor Cabling
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The total off circuits are different in the HSC50 and HSC70. The total off circuit in the HSC50 trips the
main circuit breaker in the ac power controller to remove ac power. The total off circuit in the HSC70
deenergizes a relay in the ac power controller to remove ac power.

NOTE
The ac must be turned off and then back on to reset
this circuit.

When the total off circuit removes ac power, the power supplies sense the loss and assert the power
fail circuit to the P.ioc or P.ioj. Asserting power fail allows for an orderly shutdown of the HSC.
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13.4 POWER SUPPLIES

The HSC has two power supplies: the main power supply and the auxiliary power supply. Figures 13-10
and 13-11 show the location of the power supplies. These two power supplies are the switching regulator
type. The output voltage is maintained through sense line feedback from the backplane. Figures 13-12
and 13-13 show the connections between the power supplies and backplane.

The need for an auxiliary power supply in the HSC50 depends on the number ¢f data channel modules
installed. If the HSC50 has more than three data channels, the auxiliary power supply is installed.
However, the HSC70 always contains both power supplies.

NOTE
These power supplies are not field adjustable.

The following sections describe the two power supplies.

13.4.1 Main Power Supply
The main power supply is rated at 750 watts and provides the following voltages to the backplane:

+5.0 volts
-5.2 volts
+12 volts

The output current depends on how the power supplies are configured. If the auxiliary power supply is
not installed on an HSC50, the main power supply operates in mode 1. If the auxiliary power supply is
installed, the main power supply operates in mode 2.

13.4.11 Main Power Supply—Mode 1
Mode 1 is when the main power supply supplies all of the power for the HSCS50 (no auxiliary power
supply). Table 13-1 shows the current outputs of the main power supply in mode 1.

Table 13-1 Main Power Supply Outputs—Mode 1

Voltage Current

+5.0 volts 100 amperes

-5.2 volts 35 amperes

+12 volts 2 amperes (70-20033-01 and 70-20033-02)

4 amperes (70-20033-03 and 70-20033-04)

CAUTION
Never install a 70-20033-01 or 70-20033-02 main power
supply in an HSC70 because it does not supply
enough current. Use a 70-20033-03 or 70-20033-04
main power supply with a 4 ampere rating for the
+12 volts. However, any of the main power sup-
plies may be used in an HSC50.
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Figure 13-10 HSC50—Inside Front View
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Figure 13-11 HSC70—Inside Front View
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Figure 13-12 HSC50 Internal Cabling
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Figure 13-13 HSC70 Internal Cabling
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13.4.1.2 Main Power Supply—Mode 2

The main power supply automatically operates in mode 2 when there is an auxiliary power supply
present in the HSC. In mode 2 the auxiliary power supply supplies up to 135 amperes for the +5.0
voltage. After 135 amperes, the main power supply also starts supplying current for the +5.0 volts.
Refer to Section 13.5 for the interaction between the two power supplies. Table 13-2 shows the current
outputs of the main power supply in mode 2.

Table 13-2 Main Power Supply Outputs—Mode 2

Voltage Current

+5.0 volts 65 amperes

-5.2 volts 70 amperes

+12 volts 2 amperes (70-20033-01 and 70-20033-02)

4 amperes (70-20033-03 and 70-20033-04)

Notice that the current capacity in mode 2 is increased for the -5.2 volts and decreased for the +5.0
volts. This is automatic. The power supply is still rated at 750 watts.

NOTE
The +12 volt power supply is a slave of the -5.2
volt power supply. Therefore, the -5.2 volt power
supply must be generating current for the +12 volts
power supply to work. This means that you must
have at least one module installed with ECL logic
on it (LINK, K.sdi, or K.sti).

13.4.2 Auxiliary Power Supply
The auxiliary power supply has a single +5.0 volt output. In the HSC50, the auxiliary power supply is
added if there are more than three data channels present. The HSC70 always has an auxiliary power

supply.
The auxiliary power supply is rated at +5.0 volts and 135 amperes. Section 13.5 describes how the two
power supplies interact to supply the current for the HSC.

13.5 INTERACTION BETWEEN MAIN AND AUXILIARY POWER SUPPLIES

The main and auxiliary power supplies interact to supply the needed current for the HSC. The config-
uration of the power supplies make this interaction automatic. In brief, the outputs of the +5.0 volts
are connected in parallel and the auxiliary power supply is adjusted to +5.1 volts. The auxiliary power
supply supplies all of the needed current for the +5.0 volts until the demand from the H5C exceeds
its rated output of 135 amperes. The main power supply is adjusted for +5.0 volts; therefore, it does
not supply any current when the output from the auxiliary power supply is above +5.0 volts. When the
demand exceeds 135 amperes, the voltage output of the auxiliary power supply starts to drop. When the
output voltage drops to +5.0 volts, the main power supply starts to supply current for the +5.0 voltage.

If you measure +5.1 volts at the backplane, the auxiliary power supply is supplying all of the +5.0 volts.

13-16



POWER SYSTEM

13.6 PROTECTION CIRCUITS
Each HSC power supply has the following three protection circuits:

*  Over voltage protection
¢ Over current protection

¢ Over temperature protection

These three protection circuits are explained in the following sections.
13.6.1 Over Voltage Protection
The over voltage protection circuits in each power supply provide protection for the modules. When

the voltage rises above the values stated in Table 13-3, an SCR shorts the output to ground. You must
remove the ac power and restore it before the power supply will work again.

Table 13-3 Over Voltage Specifications

Voltage Over Voltage Protection Limit
+5.0 volts +6.50 volts
-5.2 volts -6.76 volts
+12 volts +15.0 volts
NOTE

If a remote sense wire becomes open-circuited, the
voltage increases and triggers the over voltage pro-
tection circuit.

13.6.2 Over Current Protection

The over current protection circuits keep the HSC power supplies from destroying themselves. When
the output current exceeds the rated output, the output voltage starts to drop (foldback). Table 13-4
shows what current the power supplies supply with a dead short.

WARNING
You should remove all rings and metal watches
when working around the the backplane or power
supplies in the HSC. The power supplies have a
high output current capacity. A metal object could
become red hot if shorted between ground and a
voltage.
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Table 13-4 Dead Short Current of the Power Supplies

Voltage Maximum Dead Short Current
+5.0 volts
Main 50 amperes
Auxiliary 65 amperes
-5.2 volts 35 amperes
+12 volts 2 amperes

13.6.3 Over Temperature Protection
Each power supply has an over temperature protection circuit. When the internal temperature is ex-
ceeded, the power supply disables the output and a power fail is detected by the P.ioc or P.ioj.

13.6.4 Ripple and Noise

Figure 13-14 shows the ripple and noise present on the dc outputs of the power supplies. Ripple is the
low frequency component in the waveform. The regulators switch at 100 KHz. Noise is the high frequency
component of the waveform. The transistors turning on and off at the minimum and maximum points
of the ripple cause noise. The maximum allowable ripple is 50 millivolts peak to peak. The maximum
allowable noise is 50 millivolts peak to peak.

Figure 13-14 Power Supply Ripple and Noise Specifications

RIPPLE
50 MILLIVOLTS

l NOISE
50 MILLIVOLTS

v

5 MICROSEC

10 MICROSEC
CX—1099A
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NOTE
You should not attempt to measure the ripple of
either power supply with an ordinary scope. You
need special equipment to measure ripple of these
power supplies accurately.

13.7 POWER FAIL

Each power supply (main or auxiliary) has a POWER FAIL signal output. This signal indicates the
imminent loss of dc voltage due to loss of ac input or internal thermal shutdown. The POWER FAIL
signal can be generated by either the main or auxiliary supply. This POWER FAIL signal from each
power supply is wire ORed together on the HSC backplane. Figure 13-15 shows where you can check
the POWER FAIL signal on the power supplies.

The F11 or J11 detects the POWER FAIL signal and executes a standard PDP-11 Trap to 24 power fail
interrupt. You should note following POWER FAIL signal troubleshooting aids:

1. The POWER FAIL signal output from one supply is not an input to the other supply. For
example, the main power supply does not know when the auxiliary supply is generating a
POWER FAIL. Therefore one supply can be generating a POWER FAIL while the other is
supplying voltages. If you suspect a problem with the power system, check the POWER FAIL
signal for a low (ground).

2. The POWER FAIL signal affects the HSC50 and HSC70 differently as described below:

¢ Onthe HSC50, the POWER FAIL signal is not an input to the Voltage Monitor Circuit
on the P.ioc. Therefore, if the auxiliary power supply is generating POWER FAIL, it is
quite likely that the POWER indicator will still be on.

*  On the HSC70, the POWER FAIL signal is an input to the Voltage Monitor Circuit on
the P.ioj. Therefore, if a power supply asserts the POWER FAIL signal, the POWER
indicator on the OCP will be off.

13.8 DC POWER SWITCH

You can manually turn the power supplies off and on using dc power switch on the front bulkhead
(Figures 13-16 and 13-11). This switch disables the switching regulators in the power supplies. It also
allows you to turn dc off without turning off the blower.

NOTE
Turning off the dc power switch does not activate
the POWER FAIL to give any advanced warning that
dc is going away. The dc power switch is intended
for service purposes only, and you should only use
the switch if the HSC is offline to the host. Other-
wise, you may lose data.
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13.9 POWER INDICATOR
The POWER indicator on the Operator Control Panel is driven from a dc comparator circuit on the P.ioc
or P.ioj. This circuit is different for the HSC50 and HSC70:

. On the HSC50, the circuit only monitors the +5.0, -5.2, and +12.0 volts. If the circuit detects
that any of these voltages have dropped approximately one third, the indicator goes off.

¢ On the HSC70, the circuit monitors the +5.0 volts, -5.2 volts, +12.0 volts, and the POWER
FAIL signal. If the circuit detects that any of the voltages have dropped approximately one
third, or if the power supplies assert POWER FAIL, the indicator goes off.

It is important to note that this indicator being on does not mean the voltages are within specifications.
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Figure 13-15 Power Fail Test Points

STANDARD POWER
SUPPLY ASSEMBLY
TB1-3
NN
eeéb?eg
8 7 6 5 )4 372\
o|®
&7 TB1-1AC AcC | —POWER FAIL
] ] TEST POINT
1/213[4_5/6/7
+ @
TB1-2 r
& (= ~Z A=)
1 23456 7
+ o+
P32 Vi V2
332 L&
@) @
OPTIONAL POWER
SUPPLY ASSEMBLY .
=-|a
Cs 7C POWER FAIL
TEST POINT
TB1
' g CX—1100A

13-21



POWER SYSTEM

Figure 13-16 HSC50 DC Power Switch Location
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A

ABORT + INIT FCN signal, 5-47
ABORT XMIT FCN command, 5-33
ABORT XMIT FCN signal, 5-39, 5-44
ACK/NACK Packet Reception, 5-5
ACK/NACK Packet Transmission, 5-3
ACK/NACK transmission, 5-21
ACK DONE signal, 5-49
ACK ENA signal, 5-47
ACK packet inserts, 5-21
ACK RCVD signal, 5-39
ACK Receive PAL states, 5-44
ACK Receive State Logic, 5-44
ACK Source Compare Logic, 5-18
ACK Transmit State Logic, 5-49
A DRIVER ENABLE signal, 5-24
A DRIVER ENA signal, 5-41
Airflow Sensor

cabling, 13-2

functional description, 2-3, 13-1

ALT PATH BUSY signal, 5-30, 5-32, 5-33

ARBC = 0signal, 5-32

ARB CMP ADD 3:0 signal, 5-32

ARB OK signal, 5-32, 5-35

ARB signal, 5-32

AR STATE D signal, 5-39

AR STATE M signal, 5-39

AUX1 PRESENT + signal, 3-3

AUX1 RCV + signal, 3-3

AUX1 RCV - signal, 3-3

AUX1 XMT + signal, 3-3

AUX1 XMT - signal, 3-3

AUX2 PRESENT + signal, 3-3

AUX2 RCV + signal, 3-3

AUX2 RCV - signal, 3-3

AUX2 XMT + signal, 3-3

AUX2 XMT - signal, 3-3

Auxiliary power supply
description, 13-16

AX STATE A signal, 5-49

AX STATE H signal, 5-49

Backplane buses
introduction, 3-1

Index-1

Backplane

functional description, 2-25
BASIC SLOT signal, 5-30
BBS7 L signal, 3-7, 11-17
BBS7 signal, 3-6, 10-17
BDAL 00 L signal, 11-12, 11-18
BDAL 02:00 L signal, 11-26
BDAL 08:02 signal, 3-12
BDAL 15:00 L signal, 3-7, 11-26
BDAL 15:00 signal, 3-6, 3-7
BDAL 15:08 signal, 3-8
BDAL 16 L signal, 11-26
BDAL 17:00 L signal, 11-16
BDAL 17:00 signal, 3-7, 10-17
BDAL 17:16 signal, 3-6, 3-8
BDAL 17 L signal, 11-26
BDAL 17 signal, 3-8
BDAL 19 IN L signal, 11-12
BDAL20 L signal, 11-17
BDAL 21:18 signal, 3-6, 3-7, 10-17
BDAL21 L signal, 11-17
BDAL lines, 10-15, 11-18
BDCOK H.signal, 3-8
BDCOK signal, 3-6
BDIN L signal, 3-7, 11-18, 11-26, 11-27
BDIN signal, 3-6, 10-17, 11-16
BDMG I L signal, 11-35
BDMG L signal, 3-13
BDMGO L signal, 3-2, 3-8
BDMGO signal, 3-6
BDMR L signal, 3-2, 3-7, 3413
BDMR signal, 3-6, 3-14

BDOUT L signal, 3-7, 3-21, 11-18, 11-26, 11-27

BDOUT signal, 10-17, 11-16

B DRIVER ENABLE signal, 5-24
B DRIVER ENA signal, 5-41
BIACK L signal, 3-7

BIAKI L signal, 11-27

BIAK L signal, 3-2, 3-7

BIAK signal, 3-6

BINIT L signal, 3-7, 11-25, 1133
BINIT signal, 3-6

BIRQ 4 L signal, 3-2, 3-7

BIRQ 4 signal, 3-6

Bit synchronization bytes, 5-18
Blower



Blower (cont’d.)
functional description, 2-3
BPOK signal, 3-6
BRPLY L signal, 3-7, 3-21, 11-16, 11-18, 11-27
BRPLY signal, 3-6, 10-17
BSACK L signal, 3-2, 3-8, 11-27
BSACK signal, 3-6, 3-14
BSYNC L signal, 3-7, 3-8, 10-21, 11-18, 11-26
BSYNC signal, 3-6, 3-7
BSYSNC L signal, 11-27
Bus requestors
backplane slot number, 3-21
definition of, 3-21
BUSY signal, 5-21
BWRTBT L signal, 11-26
BWTBT L signal, 3-7, 11-12, 11-18, 11-26
BWTBT signal, 3-6, 3-15
BYSNC L signal, 3-21
Byte Framer, 5-11

C

CACK L signal, 3-29, 3-30, 3-31, 11-4, 11-5, 11-8

CACK signal, 10-5, 10-7
CADR 15:00 signal, 10-4
CADR 16:00 L signal, 3-29, 11-4, 11-5
CADR 16 signal, 10-4
CADR signal, 3-29
CARRIER DET A signal, 5-10, 5-32, 5-47
CARRIER DET B signal, 5-10, 5-32, 5-47
Carrier detection (CI), 5-8
Carrier Detection Logic, 5-8
CBASE IN signal, 3-39
CBASE OUT signal, 3-39
C CAS L signal, 11-5
CCYCLE 2:0 L signal, 3-29
CCYCLE lines, 11-5
CCYCLE signal, 3-25
CDATA 03:00 signal, 3-30
CDATA 07:00 signal, 3-28
CDATA 15:00,HP,LP L signal, 3-29, 11-5
CDATA 15:00 signal, 3-25, 3-30
CDATA 15:08 L signal, 3-28
CDATA lines, 10-5, 10-7, 11-4, 11-5, 11-8
CGRAN 0 L signal, 3-2
CGRAN L signal, 3-2
CGRANT 8 L signal, 3-2
CGRANT 9 L signal, 3-2
CGRANT L signal, 11-5
CGRANT n L signal, 3-31
CGRANT signal, 3-25, 10-5, 10-7
CGRANT «x L signal, 3-25, 3-29, 3-30
CHAR SYNC signal, 5-44, 5-47, 5-49
2797 Chip
See Floppy Disk Controller
CIA XMIT signal, 5-24
CI Bus arbitration, 5-28
CI Bus arbitration counters, 5-30

Index-2

CI Bus arbitration inhibited, 5-33
CI Bus arbitration process, 5-28
CIB XMIT signal, 5-24

CLEAR RCVR signal, 5-49
CLEAR x H signal, 3-38

CLK A/B signal, 3-28

CLK ACK DST REG signal, 5-21
CLK A H signal, 3-38

CLK A signal, 10-11

CLK B H signal, 3-38, 11-8, 11-12
CLK B signal, 10-11

CLK CTL H signal, 3-38

CLK DST ADR REG signal, 5-21
Clocks

MDECODER, 5-10

CM 15:00,HP,LP IN H signal, 11-4
CM 15:00,HP,LP IN signal, 10-5
CM 15:00,HP,LP OUT H signal, 11-4
CM 15:00,HP,LP OUT signal, 10-5
CM CAS L signal, 11-5

CM RAS 0 signal, 10-4

CM RAS 1 signal, 10-4

CM RAS L signal, 11-4, 11-5

CM RD CYC L signal, 11-4

CM RD CYC signal, 10-5

CM REF CYC signal, 10-4, 10-7
CM SEL L signal, 11-5

CM SEL signal, 10-4, 10-5

CM WRT HB L signal, 11-4

CM WRT LB L signal, 11-4
CNODE ADDRESS signal, 5-21
Command

ABORT XMIT FCN, 5-33
RESET XMIT STATUS, 5-33
XMIT FCN, 5-33

Complement destination address checking, 5-44
Computer Interconnect Bus, 1-1
Console terminal

functional description, 2-3

Control Bus

cycle encoding, 3-25

cycles, 3-25

description, 3-23

differences between HSC50 and HSC70, 3-1
interrupt cycle, 3-29

interrupt cycle timing, 3-30
interrupt mask, 3-29

lock cycle, 3-31

lock cycle timing, 3-32
non-memory access cycle, 3-31
read cycle, 3-25

read cycle timing, 3-26

refresh cycle, 3-31

signals, 3-24

termination, 3-24

write cycle, 3-28

write cycle timing, 3-28



Control Memory D

Address Multiplexer, 11-4 - -
8-Bit Refresh Address Counter, 10-4 D7:0H S‘S“a" 11-30

block diagram, 10-2, 11-3 DACK L signal, 3-34, 3-36
cycles, 10-5 to 10-7 DACK signal, 10-11, 11-8

Data Drivers, 10-5, 11-4 DADR 13:00 signal, 10-11

Data Receivers, 10-5, 11-4 DADR 15:00 L signal, 11-8

Eight Bit Refresh Address Counter, 11-4 DADR 15:14 signal, 10-11

functional description, 10-2, 11-3 DADR 16‘L signél, 11-11
Idle Cycle, 10-5, 11-5 DADR 17:00 L signal, 11-12

memory cycles, 11-5 to 11-8 - DADR 17:00 signal, 3-34, 3-36

RAS/CAS Multiplexor, 10-4 DADR 17 L signal, 11-11
Read Cycle, 10-7, 11-5 DADR lines, 10-11, 11-8
Read Cycle timing diagram, 10-7, 11-5 Data Bus
Refresh Cycle, 10-7, 11-8 cycles, 3-34
Refresh Cycle timing diagram, 10-7, 11-8 description of, 3-32
Select Logic, 10-4 differences between HSC50 and HSC70, 3-1
Timing Logic and RAM Drivers, 10-4, 11-4 NMA cycle, 3-37
types of memory cycles, 10-5 read cydg/ 3-34
Write Cycle, 10-5, 11-5 r.ead timing, 3-35
Write Cycle timing diagram, 10-5, 11-5 signals, 3-33
CRC checker, 5-24 termination, 3-33
CRC checker enabled, 5-47 write cycle, 3-36
CRC CLOCK as XMIT CLK, 5-28 write timing, 3-36
CRC CLOCK signal, 5-26 Data Channel Module

CRC generation, 5-21 AL.U Con.trol, 12-12 '
CRC generator, 5-26 Arithmetic and Logic Unit, 12-18

CRC longword, 5-26 block diagram description, 12-4
CRC lookup table functions, 5-26 board designation, 12-1

CRC OK signal, 5-49 Bus Destination Control, 12-13
CRC STATUS signal, 5-16, 5-28 Bus Source Control, 12-12

CREFR CLK L signal, 3-2, 3-31 control and interface, 12-5
CREFRESH CLK H signal, 3-31, 11-8 Control Bus Interface, 12-33
CREFRESH CLK signal, 10-7 Control Error Register, 12-29
CREFR GRANT L signal, 3-31, 114, 11-8 Control Store, 12-10

CREFR GRANT signal, 10-4, 10-7 Control Store and Instruction Register, 12-12
CREFR REQ L signal, 3-2, 3-31 Data Bus Address, 12-3.5

CREQ 0 L signal, 3-2 Data Bus Data Transceivers, 12-35
CREQ 8L signal’ 3-2 Data Bus Interface, 12-33

CREQ 9 L signal, 3-2 Dat{a Er.ror Register, 12-:'50 o
CREQ L signal, 3-25 destination and branch field combination, 12-62

CREQUEST L signal, 3-2 Diagnostic Register, 12-27
CREQ x L signal, 3-28 functional description, 2-17, 12-1
CRY signal, 5-32 input and output to SDI/STI. 12-41
CSR Instruction Parity Checker, 12-12

See Floppy Disk Controller Command and I0C -Control, 1%-15

Status Register K.sdi/K.sti pipeline, 12-20 :

CTIMING H signal, 3-29, 3-31, 11-4, 11-5, 11-8 LéWE{ Contrql Register, 12-25
CTIMING signal, 3-29, 10-4, 10-5 mxcromstr'uctxon word, 12-2. 12-52
CWRTHL L signal, 11-5 AB field, 12-55
CWRTH L signal, 3-25, 3-28, 3-29, 11-4, 11-5 AD field, 12-53
CWRTH signal, 10-4 AF ffeld, 12-54
CWRTL L signal, 3-25, 3-28, 3-29, 114, 11-5 AS field, 12-54
CWRTL signal, 10-4 BA f{eld, 12-62
CYCLE 2:0 L signal, 3-30 BD field, 12-59
Cyclic Redundancy Check, 5-3 BS field, 12-60

i C field, 12-52
Cyclic Redund Check (CRC), 5-16 ’
yclic undancy Check ( ) § fleld, 12-61
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Data Channel Medule DDATA 15:00,HP,LP L signal, 11-11, 11-12

microinstruction word (cont’d.) DDATA 15:00,HP,LP signal, 3-34, 3-36, 10-12
@ field, 12-59 DDATA 15:00 signal, 3-36
10C field, 12-59 DDATA lines, 10-11
K field, 12-61 DDATA lines signal, 11-8
P field, 12-62 Destination address register, 5-21
+ field, 12-55 Destination bytes, 5-21
RA field, 12-60 Destination compare (ACK), 5-16
RB field, 12-55 DGRANT 0 L signal, 3-2
S field, 12-61 DGRANT 8 L signal, 3-2
TEST field, 12-56 DGRANT 9 L signal, 3-2
pipeline timing, 12-22 DGRANT L signal, 3-2, 11-12
pipelining concepts, 12-20 DGRANT signal, 10-12, 10-14
Program Address Register, 12-10 DGRANT x L signal, 3-34, 3-36
receive data from a drive, 12-46 D IN lines, 11-5
receive level responses from a drive, 12-43 D IN signal, 11-4
receiving Real-Time Drive State from a drive, DIN signal, 10-5, 10-15
12-51 DIR SEL L signal, 3-3, 11-31
Scratchpad RAM, 12-23 DLYD HDR TO signal, 5-33
Sector/Index PALs, 12-40 DM 15:00,HP,LP IN H signal, 11-11
send data to a drive, 12-45 DM 15:00,HP,LP IN signal, 10-11
send level 1 commands to a drive, 12-43 DM A13:00 A signal, 10-11
send level 2 commands to a drive, 12-42 DM A13:00 B signal, 10-11
send Real-Time Controller State to a drive, DM A 15:00 H signal, 11-12
12-47 DMA REQ H signal, 11-27
sequencers, 12-8 DM NMA signal, 10-11
status LEDs, 12-2 DM OE L signal, 11-11
Status Register, 12-32 DM OE signal, 10-11
test multiplexer, 12-10 DM RD CYC L signal, 11-11
Upper Control Register, 12-23 DM RD CYC signal, 10-12
write Control Bus Address Transceivers, 12-62 DM SEL signal, 10-11, 11-8
write Data Bus Address Transceivers and DM WRT PULSE H signal, 11-12
Counter, 12-63 DNMA H signal, 3-34, 10-12, 11-8, 11-11
Data Memory DNMA signal, 11-12
Address Receiver/Driver, 10-11, 11-8 DREQ 0 L signal, 3-2
Bank Select, 10-11 DREQ 8 L signal, 3-2
Bank Select logic, 11-11 DREQ 9 L signal, 3-2
block diagram, 10-8, 11-8 DREQUEST L signal, 3-2
Data Drivers, 10-12, 11-11 DREQ x L signal, 3-34
Data Receivers, 10-11, 11-11 DRV SEL 0 L signal, 3-3, 11-31
functional description, 10-7, 11-8 DRV SEL 1 L signal, 3-3, 11-31
Idle Cycle, 10-12, 11-11 DRV SEL 2 L signal, 3-3
memory bank selection, 11-11 DRV SEL 3 L signal, 3-3
memory cycles, 10-12 to 10-15, 11-11 to 11-12 DST CMP signal, 5-16, 5-44, 5-47
Read Cycle, 10-14, 11-12 DTIMING L signal, 3-36
Read Cycle timing diagram, 10-14, 11-12 Dual count round robin arbitration algorithm, 5-28
Select Logic, 10-11, 11-8 DWRTH L signal, 3-34, 3-36, 11-8, 11-12
Timing Logic and RAM Drivers, 10-11, 11-8 DWRTH signal, 10-7, 10-11
Write Cycle, 10-12, 11-12 DWRTL L signal, 3-34, 3-36, 11-8, 11-12
Write Cycle timing diagram, 11-12 DWRTL signal, 10-7, 10-11
Write cycle timing diagram, 10-12 v
Data packets E
definition, 5-1
DBASE IN signal, 3-39 E151-1 signal, 5-24
DBASE OUT signal, 3-39 E151-2 signal, 5-24
DC power switch purpose, 13-19 E183-11 signal, 5-24
DDATA 07:00,LP signal, 3-36 E197-R2 signal, 5-11
DDATA 15:00,HP,LP lines, 10-11 E198-3 signal, 5-11

Index-4



ECL
emitter-coupled logic, 5-8
ECL logic, 5-8
ENA ACK CDST signal, 5-21
ENA ACK SRC signal, 5-21
ENA ACK TDST signal, 5-21
ENA IN signal, 3-39
ENA OUT signal, 3-39
ENA SYNC/TR CNT signal, 5-18, 5-41
ENA SYNC/TR signal, 5-18, 5-41
ENA SYNC DET signal, 5-10, 5-46, 5-47
ENA XMIT DATA PARITY signal, 5-21, 5-41
ENA XMIT DATA REG signal, 5-41
ENA XMIT LATCH signal, 5-18
ENB DMA TEST H signal, 11-31
EXT MLOOP defined, 5-33

F

FDC Chip

See Floppy Disk Controller
Floppy Disk Controller
block diagram, 11-28
Cable Driver and Cable Receiver, 11-31
Command and Status Register, 11-22, 11-30

Floppy Disk Controller (cont’d.)

Disk Write PAL, 11-27

DMA Control, 11-27

Error Register Buffer, 11-30

2797 Floppy Disk Controiler Chip, 11-27

functional description, 11-18

Interrupt Control and V:ctor Timing, 11-27

Memory Address Register, 11-22, 11-27

Memory Address Register, High Byte (MAR 2),
11-22

Memory Address Register, Low Byte (MAR 0),
11-22

Memory Address Register, Middle Byte (MAR 1),
11-22

Memory Address Register 0/Track Register, 11-24

Memory Address Register 1/Sector Register,
11-25

Memory Address Register 2/Data Register, 11-25

Non-existent Memory Detection, 11-27

Parity Generator/Checker, 11-26

Program Bus Register Control PAL, 11-26

Program Bus Register Selection, 11-26

Program Bus Synchronizer, 11-26

Program Bus Transceivers and Vector Control,
High Address Driver, 11-26

Command and Status Register, High Byte, 11-22
Command and Status Register, Low Byte, 11-22
Command and Status Register bit assignment
(high byte), 11-22
commands, 11-31 to 11-38
disk reads, 11-34
disk writes, 11-34
head positioning, 11-32
head positioning command arguments,
11-32
Read Address, 11-37
Read Sector, 11-34
Read Sector command arguments, 11-34
Read Track, 11-37
Restore, 11-33
Seek, 11-31, 11-33
status for Type II and Type II, 11-35
Step, 11-33
Step In, 11-33
Step Out, 11-34
Type I, 11-31
Type 11, 11-34
Type III, 11-37
Type IV, 11-38
Write Sector, 11-35
Write Sector command arguments, 11-35
Write Track (Formatting), 11-37
command summary, 11-31
Current Track Register, 11-22
Data Register, 11-22, 11-26
Disk Command Register, 11-30
Disk Read PAL, 11-27

RBUF/XBUF Register, 11-30

register bit assignments, 11-22

registers, 11-22 to 11-26

Sector Register, 11-22

Status Register summary. 11-37
FORCE ARB defined, 5-33
FORCE CARRIER defined, 5-33
FORCE PATH A signal, 5-10
FORCE PATH B signal, 5-10
FORCE PATH signals, 5-47

H

HEADER ABORT RCVR signal, 5-39
HEADER TIME OUT signal, 5-39, 5-49
HOST CLR H signal, 3-39
Host Interface
functional description, 2-22, 4-4
HSC50
as a node on a cluster, 1-5
backplane
functional description, 2-25
block diagram, 2-5
Data Channel Module
functional description, 2-17
features, 1-1
Input/Output Control Processor
functional description, 2-10
load device, 2-3
Memory Module
functional description, 2-15
physical characteristics, 2-1
HSC70
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HSC70 (cont’d.)
as a node on a cluster, 1-5
backplane
functional description, 2-25
block diagram, 2-5
Data Channel Module
functional description, 2-17
features, 1-1
Input/Output Control Processor
functional description, 2-12
load device, 2-3
Memory Module
functional description, 2-17
physical characteristics, 2-1

ICCS PATH SELECTED signal, 5-49
ILI
See Interprocessor Link Interface
INDEX L signal, 3-3, 11-31
Information packet
bit synchronization, 4-1
body, 4-3
character synchronization, 4-3
cyclic redundancy check, 4-4
destination, 4-3
packet length, 4-3
packet type/length, 4-3
source, 4-3
trailer, 4-4
Information Packet Reception (LINK), 5-3
INITIALIZE signal, 5-39, 5-44, 5-47
Input/Output Control Processor
HSC50
Address Decode, 8-11
block diagram, 8-4
block diagram description, 8-3
Bootstrap PROM, 8-11
Bus Control Logic, 8-9
console terminal interface, 8-14
Control Bus Arbitrator and timing, 8-28
Control Bus Data Transceivers, 8-27
Control Bus Interface, 8-26
Control Memory Address Transceivers,
8-27
Control Memory windows, 8-21
Control Window address selection, §8-21
Control Window limitation, 8-26
Data-Address Lines, 8-9
Data Bus Address Receivers, 8-29
Data Bus Address Transceivers, 8-29
Data Bus Address Transmitters, 8-29
Data Bus Arbitrator and timing, 8-30
Data Bus interface, 8-29
Data Bus Transceivers, 8-29
Data Memory Interface, 8-28
description of F-11 block diagram, 8-3

Input/Output Control Processor
HSC50 (cont’d.)

diagnostic OK LEDs, 8-3

Error Address Registers, 8-15

F-11 block diagram, 8-6

functional description, 2-10, 8-1

High Error Address Register, 8-15

1/O page address of Window Address
Registers, 8-22

1/O page address utilization, 8-30

interface to Control Memory, 8-20

interrupt and trap vectors, 8-10

interrupt cycle, 8-28

Interrupt Logic, 8-10

K INIT and Status Register, 8-19

K INIT Register bit description, 8-19

lock cycle, 8-28

Low Control Memory Address Register,
8-27

Low Error Address Register, 8-15

Memory Management Register 0, 8-7

Memory Management Register 0 bit
description, 8-7

Memory Management Register 1, 8-8

Memory Management Register 2, 8-8

Memory Management Register 3, 8-8

Memory Management Register 3 bit
description, 8-8

Memory Management Unit Chip, 8-6

MIB, 8-9

Microinstruction Bus, 8-9

Micro-ODT, 8-9

Operator Control Panel, 8-16

parallel P ioc interface, 8-11

Pio Control and Status Register, 8-17

Pio Control and Status Register bit
description, 8-17

Receiver Data Buffer Register, 8-12

Receiver Data Buffer Register bit
description, 8-12

Receiver Status Register, 8-11

Receiver Status Register bit description,
8-11

RUN LED, 8-3

serial interface, 8-14

Serial Number Register, 8-15

State LED, 8-3

Status LEDs, 8-1

Status Register bit description, 8-20

Switch/Display Register, 8-15

Switch/Display Register bit description,
8-16

Transmitter Data Buffer Register, 8-13

Transmitter Data Buffer Register bit
description, 8-13

Transmitter Status Register, 8-13

Transmitter Status Register bit description,
8-13



Input/Output Control Processor
HSC50 (cont’d.)

TUS8 Interface, 8-11
TUS58 serial interface baud rate selection,
8-14

HSC70

Auxiliary Serial Interfaces, 9-26

block diagram, 9-4

block diagram description, 9-3

Bootstrap PROM, 9-22

Cache Control Register, 9-6

Cache Control Register bit description, 9-9

Cache Data Path, 9-15

Cache Hit/Miss Register, 9-10

Cache Memory, 9-16

Clock Register, 9-15

Console Terminal Interface, 9-22

Control Bus Arbitrator and Timing, 9-40

Control Bus Data Transceivers, 9-39

Control Bus Interface, 9-39

Control Logic, 9-6

Control Memory Address Transceivers,
9-39

Control Memory Interface, 9-32

Control Memory windows, 9-32

Control Window address selection, 9-33

Control Window Example, 9-36

Control Window limitation, 9-38

CPU Error Register, 9-10

CPU Error Register bit description, 9-10

Data Bus Address Receivers, 9-42

Data Bus Address Transceivers, 9-41

Data Bus Address Transmitters, 9-41

Data Bus Arbitrator and timing, 9-42

Data Bus interface, 9-41

Data Bus Transceivers, 9-41

Data Memory interface, 9-41

DCJ11 microprocessor functional
description, 9-6

diagnostic OK LEDs, 9-1

Direct Memory Access Register, 9-18

Error Address Register, 9-31

functional description, 2-12

I/0 Page Address Decodes, 9-26

I/O page address of Window Address
Registers, 9-34

1/O Page address utilization table, 9-43

Input Register and Output Register, 9-14

Interrupt and Trap Vectors, 9-21

Interrupt Cycle, 9-40

Interrupt Logic, 9-21

introduction, 9-1

K INIT and Status Registers, 9-30

K INIT Register bit description, 9-30

lock cycle, 9-41

Low Control Memory Address Register bit
description, 9-39

Index-7

Input/Output Control Processor
HSC70 (cont’d.)
Maintenance Register, 9-19
Maintenance Register bit description, 9-20
Memory Management Register 0, 9-12
Memory Management Register 0 bit
description, 9-12
Memory Management Register 1, 9-13
Memory Management Register 2, 9-13
Memory Management Register 3, 9-14
Memory Management Register 3 bit
description, 9-14
Memory System Error Register, 9-15
Memory System Error Register bit
description, 9-16
micro-ODT, 9-14
Pio Control and Stats Register bit
description, 9-27
Pio Control and Status Registers, 9-26
Program Interrupt Request Register bit
description, 9-11
Programmable Interrupt Request Register,
9-11
Program Memory Bus Receivers, 9-18
Program Memory Bus Transmitters, 9-18
Receiver Data Buffer Register, 9-23
Receiver Data Buffer Register bit
description, 9-23
Receiver Status Register, 9-23
Receiver Status Register bit description,
9-23
RUN LED, 9-3
Serial Number Register, 9-31
State LED, 9-3
State Sequencer, 9-15
Status LEDs, 9-1, 9-3
Status Register bit description, 9-31
Switch/Display Register, 9-28
Switch/Display Register bit description,
9-29
Transmitter Buffer Data Register, 9-25
Transmitter Buffer Data Register bit
description, 9-25
Transmitter Status Register, 9-24
Interprocessor Link Interface
function, 4-4
INT MLOOP defined, 5-33
INT MLOOP signal, 5-8, 5-24, 5-44, 5-47
INTR ENB H signal, 11-27
INTR REQ H signal, 11-38
IN USE L signal, 3-3, 11-31

K

K.ci
Gee Host Interface
K.pli
See Port Processor Module



K.rx

See Floppy Disk Controller
K.sdi

See Data Channel Module
K.sti

See Data Channel Module

L

L0100

See Port Link Module
L0105

See Input/Output Control Processor (HSC50)
L0106

See Memory Module
L0107

See Port Processor Module
L0108-YA

See Data Channel Module
L0108-YB

See Data Channel Module
L0109

See Port Buffer Module
L0111

See Input/Output Control Processor (HSC70)
L0117

See Memory Module
LAST SYNC signal, 5-18
LD CSR L signal, 11-30
LD MAR x L signal, 11-27
LINK

See Port Link Module
LINK interface signals, 5-35
LOAD ARB COUNT, 5-30
LOAD ARB COUNT signal, 5-32
Load device, 2-3
LOAD signal, 5-49
Longword (CRC), 5-21
Loopback path functions, 5-35
LOOP signal, 5-39
LT (I PLUS 1) signal, 5-32

M.std

See Memory Module
M.std2

See Memory Module
Main power supply

description, 13-11
Maintenance testing

compare logic polarity reversal, 5-16
Manchester

decoder, 5-8

decoder timing, 5-10
Manchester Decoder, 5-3
Manchester Decoder Logic, 5-9
Manchester Encoder, 5-3, 5-24

Index-8

MAR
See Floppy Disk Controller Memory Address
Register
See Memory Address Register
MARO0/TREG
See Floppy Disk Controller Memory Address
Register 0/Track Register
MAR1/SREG
See Floppy Disk Controller Memory Address
Register 1/Sector Register
MAR2/DREG
See Floppy Disk Controller Memory Address
Register 2/Data Register
Mass Storage Control Protocol, 1-1
MASTER signal, 11-27
MAX CRC 3 signal, 5-39, 5-50
MDECODER CLOCK, 5-10
MDECODER Clock, 5-10
MDECODER signal, 5-11, 5-16
MDR
See Floppy Disk Controller Data Register

See Floppy Disk Controller RBUF/XBUF Register
ME DATA signal, 5-24
Memory Module
HSC50
block diagram, 10-1
functional description, 2-15, 10-1
jumper and dipshunt configuration, 10-23
size and type, 10-1
status LED, 10-2
HSC70
block diagram, 11-1
functional description, 2-17, 11-1
jumper configuration, 11-38
size and type, 11-1
status LED, 11-1
Message Receive State Logic (LINK), 5-47
Message Transmit State Logic (LINK), 5-39
Module
K.pli
See Port Processor Module
K.sdi
See Data Channel Module
K.sti
See Data Channel Module
LINK
See Port Link Module
M.std
See Memory Module
M.std2
See Memory Module
P.ioc
See Input/Output Control Processor
(HSC50)
P.ioj
See Input/Output Control Processor
(HSC70)



Module (cont’d.)

PILA

See Port Buffer Module

MOTOR ENB L signal, 3-3, 11-31
MR CRC 3 signal, 5-49
MR STATE E signal, 5-49
MR STATE G signal, 5-47
MR STATE I signal, 5-33, 5-49
MSCP

See Mass Storage Control Protocol
MSG END + HTO signal, 5-49
MSG XMIT State PALs (LINK) 1 and 2, 5-39
MX STATE A, 5-30, 5-39
MX STATE B, 5-30
MX STATE C, 5-32
MX STATE L signal, 5-41

N

NEW DATA 7:0 signal, 5-26, 5-28
N load multiplexor selection, 5-30
NODE ADDRESS <3:0

signal, 5-30
Node address complement, 5-16
Node address true, 5-16
NXM ERR L signal, 11-27, 11-30

o)

ocr
See Operator Control Panel
Operating states (LINK), 5-35
Operator Control Panel
functional description, 2-3, 2-30
indicators and switch (HSC50), 8-16
indictors and switches (HSC70), 9-28

P

P.ioc
See Input/Output Control Processor (HSC50)
P.ioj
See Input/Qutput Control Processor (HSC70)
P01 CM REF CYC L signal, 11-4
Packet Formats
acknowledge/negative acknowledge packet, 4-4
information packet, 4-1
PACKET LENGTH signal, 5-47
Packet type byte, 5-21
PAL, 5-8, 5-11
sync character detect enable, 5-10
PAL (LINK mode control), 5-33
PAL, Programmable Array Logic, 5-5
PAL CLK H signal, 11-27, 11-30
PAL CLK signal, 11-30
PALs (MSC RCVR state) function, 5-47
PAL state logic, 5-21
Parallel to serial data conversion, 5-24
PAR ERR L signal, 11-30

Index-9

Parity
channel output, 5-18
receive data, 5-18
Parity error checker functions, 5-21
Path selection (CI), 5-8
PBASE IN 0 L signal, 3-2
PBASE IN 1 L signal, 3-2
PBASE IN 2 L signal, 3-2
PBASE IN 3 L signal, 3-2
PBASE IN 4 L signal, 3-2
PBASE IN 5:0 signal, 3-6, 3-9
PBASE IN 5 L signal, 3-2 -
PBASE IN signal, 3-5
PBASE OUT 0 L signal, 3-2
PBASE OUT 1 L signal, 3-2
PBASE OUT 2 L signal, 3-2
PBASE OUT 3 L signal, 3+2
PBASE OUT 4 L signal, 32
PBASE OUT 5:0 signal, 3+, 3-9
PBASE OUT 5 L signal, 3-2
PBASE OUT signal, 3-5
PENA OUT signal, 3-6
PENA L signal, 3-2
PENA OUT signal, 3-9
PE signal, 5-39
Phase encoding
definition, 5-9
PILA
See Port Buffer Module
PLI
See PORT LINK Interface
See Port Link Interface
PLI link control
abort transmission, 6-12
disable link control, 6-14
enable link control, 6-13
read buffer, 6-18
read node address, 6-19
read receiver status, 6-14
read switches, 6-19
read transmitter status, 6-16
select buffer, 6-22
set mode, 6-20
sync, 6-22
PM 00 IN signal, 10-17

PM 15:00,HP,LP OUT L signal, 11-16

PM 15:00,HP,LP OUT signal, 10-17
PM 15:00 IN L signal, 11-16

PM 15:00 IN signal, 10-15

PM 19 IN L signal, 11-17

PM AMUX 8:0 H signal, 11-16

PM COL ADR EN L signal. 11-16
PM COL ADR EN signal, 10-15
PM ENB D DRVRS L signal, 11-16
PM ENB D DRVRS signal, 10-17
PM LATCH DATA L signal, 11-16
PM LATCH DATA signal, 10-17



Port Link Module (cont’d.)
functional overview, 5-1
functions, 5-1, 5-33
MX STATE A (idle), 5-30
overview, 4-7
states, 5-5, 5-32, 5-39
transmit/receive functions, 5-3

Port Processor Module
arithmetic and logic unit, 7-9
block diagram, 7-4
Control Bus Interface, 7-19
Control Register, 7-35
Control Register bit definition, 7-35
Control Store, 7-9
Data Bus Address, 7-21
Data Bus Data Transceivers, 7-21
Data Bus Interface, 7-21
Data Parity Generation and Check Logic, 7-36
Destination Decoder, 7-36
functional description, 2-23, 7-1
hardware detect errors, 7-48
Instruction Parity Checker, 7-36
I0C Latch bit description, 7-36
10C Latches, 7-36
K.pli Pipeline, 7-13
microinstruction word

AB field, 7-41

AD field, 7-39

AF field, 7-40

AS field, 7-40

BA field, 7-47

BD field, 7-43

BS field, 7-45

C field, 7-39

destination and branch field combinations,

PM LCAS L signal, 11-17
PM LCAS signal, 10-17
PM OE L signal, 11-16
PM RAS 0 L signal, 11-17
PM RAS 0 signal, 10-17
PM RAS 1 L signal, 11-17
PM RAS 1 signal, 10-17
PM RD REQ signal, 10-17
PM REF IN PROG L signal, 11-17
PM REF IN PROG signal, 10-15
PM REF INPROGC signal, 10-17
PM ROW ADR EN L signal, 11-16
PM ROW ADR signal, 10-15
PM SEL signal, 10-17
PM SYNC L signal, 11-16
PM SYNC signal, 10-15
PM UCAS L signal, 11-17
PM UCAS signal, 10-17
PM WR REQ signal, 10-17
PM WRT ENB H signal, 11-17
PM WRT REQ signal, 10-17
PM WTBT signal, 10-17
Port Buffer Module
block diagram, 6-2
description, 6-1
functional description, 2-23
operation, 6-6
PLI link control, 6-10
load transmit buffer, 6-10
reset transmit status, 6-12
transmit, 6-10
receive, 6-6
transmit, 6-8
overview, 4-10
status LEDs, 6-23

PORT DATA 7:0, 5-33 7-47
PORT LINK Interface $ field, 7-46
function, 4-4 @ field, 7-44
Port Link Interface, 6-1 10C field, 7-44
description of signals, 6-4 K field, 7-46
PLI CLOCK, 6-6 P field, 7-47
+ field, 7-41

PLI DATA 7:0, 6-5
PLI INITIALIZE, 6-6
PLI LINK CONTROL 3:0, 6-5
PLI RCVR BUFFER A FULL, 6-5 S field, 7-45
PLI RCVR BUFFER B FULL, 6-5 TEST field, 7-42
PLI RECEIVE DATA PAR, 6-5 microinstruction word description, 7-1, 7-37
PLI SELECT, 6-5 overview, 4-10
PLI TRANSMIT DATA PAR, 6-5 pipeline timing, 7-13
PLI XMTR ATTENTION, 6-5 pipelining concepts, 7-11
Port Link Module PLI Data Bus And PLI Control, 7-24
arbitration comparator functions, 5-32 PLI interface, 7-24
arbitration countdown, 5-32 PLI Interface control, 7-34
block diagram, 5-1 PLI Interface control signals, 7-34

CONTROL 3:0 signal, 5-33 PLI Status, 7-27
definition, 5-1 program address register, 7-9

functional description, 2-24 revision level switches, 7-17

RA field, 7-45
RB field, 7-42

Index-10



Port Processor Module (cont’d.)
Scratchpad Memory, 7-13
sequencers, 7-4
Source Decoder, 7-37
Status Bus Register, 7-18
Status LEDs, 7-1
Status Registers, 7-14
Status Registers bit assignment, 7-15
test multiplexer, 7-9

Power Controller
functional description, 2-1

Power controller
designations, 13-1
purpose, 13-1
views of, 13-1

Power indicator
description, 13-20

Power Supply
auxiliary power supply

description, 13-16
cabling (HSC50), 13-11
cabling (HSC70), 13-11
dc power switch purpose, 13-19
description, 13-11
functional description, - 2-2
interaction, 13-16
main power supply
description, 13-11
power fail, 13-19
power fail test points, 13-20
protection circuits, 13-17
over current, 13-17
over current specifications, 13-17
over temperature, 13-18
over voltage, 13-17
over voltage specifications, 13-17
ripple and noise, 13-18
ripple and noise specifications, 13-18
voltages, 2-2
voltages and currents, 13-11, 13-16

Power system
introduction, 13-1

PREFR CLK H signal, 11-12

PREFR CLK L signal, 3-8

PREFR CLK signal, 3-6, 10-21

Program Bus
addressing, how accomplished, 3-15
data transfers, 3-15
data transfer types, 3-15
data word length, 3-15
DATI Cycle, 3-16
DATI cycle timing, 3-17
DATIO and DATIOB cycles, 3-21
DATO and DATOB cycle, 3-18
DATO or DATOB cycle timing, 3-20
description of, 3-4
differences between HSC50 and HSC70, 3-1

Index-11

Program Bus (cont’d.)
DMA request/grant sequencing, 3-13
DMA transaction phases, 3-13
HSC50/70 differences, 3-&
identical to Q-Bus signals. 3-6
interrupt proctocal timing, 3-12
interrupt protocol (HSC7(»,. 3-10
interrupt request/acknowl.lege sequence, 3-10
mastership protocol, 3-13
master-slave relationship, 3-5
purpose, 3-4
request/grant bus cycle timing, 3-14
signals, 3-6
signal which differ from tire Q-Bus signals, 3-8
transactions, 3-9
Program Memory
Address Decode Logic, 10-17, 11-17
bank selection, 11-12
Bank Select Logic and Pro;ram Memory RAM
Driver, 10-17
Bank Select Logic and RAM Driver, 11-17
BDAL Buffer, 10-15, 11-1&
8-Bit Refresh Address Counter, 10-15
block diagram, 10-15, 11-12
CAS and RAS Address Drivers, 10-15
Data Driver Control and BRPLY Logic, 10-17
Data Driver Control and Feply Logic, 11-16
Data Drivers, 10-17, 11-16
Eight Bit Refresh Address Zounter, 11-17
functional description, 1015, 11-12
memory cycles, 10-18 to 10-21, 11-17 to 11-18
Memory Request Logic, 10-17
RAM Address Driver, 10-15, 11-16
RAM Timing Logic, 10-17, 11-17
Read Cycle, 10-18, 11-18
Read Cycle timing diagram, 10-18, 11-18
Read-Modify-Write Cycle, 10-21
Refresh Cycle, 10-21, 11-1&
Refresh Cycle timing diagram, 10-21, 11-18
Request Logic, 11-17
Row and Column Address l.atches, 11-16
Write Byte Decode and RAM Driver Logic, 11-17
Write Byte Decode and RAM Drivers, 10-17
Write Cycle, 10-18, 11-18
Write Cycle timing diagram, 10-18, 11-18
PROM
LINK Sync/Trailer, 5-18
PROM addressing, 5-18

R

RO signal, 5-24

RO through R3 signals, 5-26
RBS7 signal, 3-15

RCAR DROP signal, 5-49
RCVR ACTIVE signal, 5-33
RCVR A ENABLE defined, 5-33
RCVR B ENABLE defined, 5-33



RCVR BUFFERS FULL signal, 5-21
RCVR CLK generator, 5-11, 5-22
RCVR CLK signal, 5-11, 5-16
RCVR PACKET END signal, 5-47
RCVR PATH SEL A signal, 5-8
RCVR PATH SEL B signal, 5-8
RCVR SERIAL DATA signal, 5-11
RDAL 17:16 signal, 11-26

RDAL 21:13 signal, 3-15

RDAT 7:00 signal, 5-3

RDATA signal, 3-18

RDAT REG 7:0 signal, 5-21, 5-28
RDAT REG7 =1, 5-44

RD CSR L signal, 11-30

RD DATA L signal, 3-4, 11-31
RDIN signal, 3-12

RDOUT signal, 3-21

READY L signal, 3-4, 11-31

Receive channel busy (arbitration condition), 5-33

REG SEL x L signal, 11-26

Related Documentation, table, 1-5
Requestor number backplane slots, 3-21
RESET XMIT STATUS command, 5-33
RIAKO signal, 3-12

RINIT signal, 5-47

RRPLY signal, 3-12, 3-21

RX D 13:8 H signal, 11-30

RX D 15:00 H signal, 11-26, 11-30

RX D 15:8 H signal, 11-27

RX D 21:16 H signal, 11-26

RX D 7:0 H signal, 11-27

RX MATCH H signal, 11-26

RXMIT signal, 5-47

S

SECURE/ENABLE switch
function (HSC70), 9-29
SELECT signal, 5-33
SEL PATH CARRIER signal, 5-32
SEL TPATH signal, 5-32, 5-41
SEL TRAILER signal, 5-41
S ENABLE 0 L signal, 3-2
S ENABLE 8 L signal, 3-2
S ENABLE 9 L signal, 3-2
S ENABLE i L lines, 3-38
S ENABLE i L signal, 3-2
Serial shift register timing, 5-24
SHIFT IN (E29-5) signal, 5-26
Shift register cycles, 5-16
SIDE SEL L signal, 3-4, 11-31
Signal
CARRIER DET B, 5-10
FORCE PATH A, 5-10
SINGLE STEP L signal, 3-2
SLOW CYCLE L signal, 3-2, 3-39, 11-8
SLOW MODE H signal, 11-4
Source byte, ACK, 5-21

Index-12

STATUS 7:00 signal, 3-38
Status LED
Data Channel Module, 12-2

HSC50 Input/Output Control Processor, 8-1

HSC50 Memory Module, 10-2

HSC70 Input/Output Control Processor, 9-1

HSC70 Memory Module, 11-1

Port Buffer Module, 6-23

Port Processor Maodule, 7-1
STEP L signal, 3-3, 11-31
SWAP CM BANK H signal, 11-4
SWAP CMEM BANK H signal, 3-3, 3-8
SWAP CMEM BANK signal, 3-6
SWAP MEM BANK H signal, 3-3, 3-9
SWAP MEM BANK signal, 3-6
SWAP MEM BOARD H signal, 3-3, 3-9
SWAP MEM BOARD signal, 3-6
SWAP PM BANK H signal, 11-17
SWAP PM BANK signal, 10-17, 11-12
SWAP PMEM BANK H signal, 3-3, 3-8
SWAP PMEM BANK signal, 3-6
SWAP TRUE/COMP ADR defined, 5-35

SYNC/TR GONE signal, 5-18, 5-39, 5-41, 5-49, 5-50

Sync character (LINK), 5-10
Sync character bytes, 5-18
Sync character detect enable PAL, 5-10, 5-46
Sync character detector enabled, 5-46
Sync detector, 5-11
SYNC signal, 5-11, 5-16
functions, 5-16
System Communications Architecture, 1-1
System Communications Services, 1-1

T

T1 PARESENT + signal, 3-3
T1 RCV + signal, 3-3

T1 RCV - signal, 3-3

T1 XMTR OUT + signal, 3-3
T1 XMTR OUT - signal, 3-3
T2 PRESENT + signal, 3-3
T2 RCV + signal, 3-3

T2 RCV - signal, 3-3

T2 XMTR OUT + signal, 3-3
T2 XMTR OUT - signal, 3-3
TABORT signal, 5-39

TACK signal, 5-49

TBS7 signal, 3-15

TDAL 08:02 signal, 3-12
TDAL 15:00 signal, 3-21
TDAL 21:00 signal, 3-15
TDAL signal, 3-21

TDATA PARITY ERROR signal, 5-21
TDATA PARITY LATCH signal, 5-21
TDATA PARITY signal, 5-21
TDATA signal, 3-18

TDIN H signal, 11-27

TDIN signal, 3-18



TDMG signal, 3-14
TDOUT H signal, 11-27
TDOUT signal, 3-21
TEST BOOTSRAP L signal, 3-2
TINIT signal, 5-39, 5-41, 5-49
TIRQ4 L signal, 3-12
TRACK 0 L signal, 3-3, 11-31, 11-33
Trailer bytes, 5-18
Transmit channel, 5-18
Transmit data input, 5-18
Transmit data parity check, 5-21
Transmit driver enable signals, 5-41
Transmit status (LINK) bits, 5-41
TR DLY signal, 5-47
TRPLY signal, 3-18, 3-21
True/complement destination bytes, 5-16
True destination address checking, 5-44
TSACK signal, 3-14
TS OE L signal, 11-26, 11-27, 11-30, 11-31
TSYNC H signal, 11-27
TSYNC signal, 3-14, 3-15, 3-18, 3-21
TTL

transistor-transistor logic, 5-8
TWTBT signal, 3-15, 3-21

\'}

VALID RCVR DATA signal, 5-47
VALID RCVR PARITY defined, 5-35

w

WACK signal, 5-39, 5-44, 5-47
WR DATA L signal, 11-31
WRDATA L signal, 3-3

WR GATE L signal, 3-3, 11-31
WR PROT L signal, 3-4, 11-31

X

XMIT ATTENTION signal, 5-39, 5-44
XMIT ATTENTION signal conditions, 5-41
XMIT BUFFER EMPTY signal, 5-39
XMIT CLK generator, 5-22

XMIT CLK signal,. 5-18, 5-22

XMIT CLK timing, 5-22

XMIT clock, 5-15

XMIT CRC ENA signal, 5-28

XMIT DATA BUS 7:0 signal, 5-26
XMIT data input latch, 5-18

XMIT DATA PARITY signal, 5-21
XMIT DATA signal, 5-18, 5-21

XMIT ECL Drivers, 5-24

XMIT FCN command, 5-33

XMIT PATH B SEL defined, 5-33
XMIT SERIAL DATA signal, 5-24
XMIT STATUS 4 signal, 5-39

XMIT STATUS 7:0 signal, 5-41

Index-13

XMIT STATUS bits defined, 5-44
XMIT TEST CLK signal, 5-22
Xmtr Framer Shift Register (LINK), 5-22
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INSTALLING AND RUNNING THE CI EXERCISER SOFTWARE Page 3

1.0 ABSTRACT

The CI Exerciser is an online tool used to detect errors within a CI
cluster and {solate a oroblem to a&a specific node, The software package
consists of a user mode diagnostic that runs under the diagnostic
sypervisor, a controller class driver, and a responder class driver,

Wwhen running the exerciser in a cluster, at least one node must be a
controller:; any or all of the nodes can be responders, The controller
sends commands to the responder, the responder takes the specified action
and returns responses to the controller., In this manper, the controller can
systematically check out the cluster and isolate any problems to a specific
node,

All error erintouts are made at the controlling node(s); there 1is no
ugser interface to the responder,

2,0 PREPARING TO RUN THE CI EXERCISER
2.1 Process Quotas And Privileges

When runnina tne CI Exerciser, the user must have specifi¢c privileges and
quotas. The reaquired values can be given to an account by running the
authorize program, The privileges and gquotas must at least meet the minimum
shown in appendix B,

2,2 System Resources

The SYSGEN utility can be used to modify the parameters specified below,
Since most are nonedynamic, the system must be REBOQOTED before the new
parameters values take effect,

IT IS STRONGLY RECOMMENDED THAT THE SYSTEM MANAGER BE NOTIFIED BEFORE
MODIFYING THE SYSGEN PARAMETERS AND REBOQTING THE SYSTEM,

2.3 Modifying The System Parameters

The CI Exerciser (and associated drivers) reaquire a certain amount of system
resources, Specifically, the values for nonpaged pool, IRP count, SRP
count, LRP count, scsconncnt and scsbuffcnt should be {ncreased before
loading and running the exerciser, Appendix A shows how to calculate the
required values, The CIEPARAMS command file will modify tnese values for
you. DO MOT RUN THIS COMMAND FILE WITHOUT FIRST NOTIFYING THE SYSTEM
MANAGER, There i{s a second command file that can be run to put these sysgen
values back to the values prior to running the CIEPARAMS command file, 1t {is
called CIEPARRST, If CIEPARAMS is run more than once, CIEPARRST will only
return the values to the last set, Remember that once the sysgen parameters
are changed, rebooting will not restore them to there original values, If
CIEPARAMS is run twice without runnina CIEPARST, the values must be changed
manually. Refer to aopendix A to calculate the amount by which CIEPARAMS
w111 change ¢the sysgen parameters and for instructions to execute the
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command files, CIEPARAMS and CIEPARST command files are put into the
sysmaint area by the installation proceedure explained below,

The cluster configuration is important in modifving these parameters,
Controller/Responder nodes require qreater increases to the parameters than
Responder nodes, and larger clusters require greater {ncreases to the
. parameters than small clusters,

Refer to appendix A for a table that shows the additions that should be
made to the system parameters as a8 function of node type and cluster
configuration, '

2,4 SCS System ID

Each node in the CI <cluster must have a unique, NON=ZERO SCS system
{identification, This parameter s strictly a software entity used by the CI
software to distinguish hetween nodes in the cluster, and should not be
contused with the system confiquration reqister, The SCS System ID is
modified by the sysgen parameter SCSSYSTEMID, 1If more than one nede in a
cluster has the same SCS system ID, the diagnostic will NOT run correctly.

2,5 Polling Interval

The interval at which the CI port driver polls should be kept at 15 seconds
or less, This restriction helos avoid excessively long timeout intervals
which can occur 1f an error 1is detected by the exerciser, The polling
interval i{s controlled by the sysgen parameter PAPOLLINTERVAL,

3.0 INSTALLING THE CI EXERCISER SOFTWARE

The CI Exerciser software resides on floppy disk (AS=T637A=TE) for a
CI780 or on TUS8 (RBE=-T64SA=DE) for a Cl1750., Installing the software simply
involves executing a command procedure on the media which coples the
aopropriate fi{les {nto the SYSSMAINTENANCE area, To install ¢the C(CI
exerciser software on a VAX do the following:

= Log into the field service or system manager account

= Remove the console media from the console device

= Insert the CI Exerciser media into the console device

= Mount the CI Exerciser media by typing "MOUNT CS1 CIE"
Note:
If the attempt to mount the CIE media fails due to no device, then
the console must be connected using sysgen, Type the following and
then continue the installation:

§ MCR SYSGEN
SYSGEN> CONNECT CONSOLE
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SYSGEN> EXIT

« Perform the installation by tyoing "@aCS1:(CIEJCIEINSTAL"
= Dismount the CI Exerciser media by typing "DISMOUNT CS1"
= Remove the CI Exerciser media from the console device
= Replace the console media in the console device
The latest version of the Diagnostic Supervisor should also be put into the

sysmaint area and used to run EVXCI, Diagnostic supervisor media is
included in the installation kit,

4,0 LOADING THE CI EXERCISER SOFTWARE

Before running the CI exerciser, a second command procedure must be
executed to load the appropriate class driver(s) into nonpaaged pool, This
procedure, CIELOAD,.COM, prompts the user as to whether the node i{s to be a
controller or Just a responder, and loads the driver(s) appropriately,
Running the controller in a node will cause moderate degradation of system
performance, while running just the responder will have less 0of a degradina
effect,

The drivers must be loaded each time the system {s rebooted, To 1load
the drivers, perform the following steps:

- Log into the field service or system manager account

= Establish CMKRNL orivilege by typing "SET PROC/PRIV=CMKR" (Not
necessary {f the system manaqger account is being used)

= Load the software by typing "@SYSSMAINTENANCE:CIELOAD"
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5.0 RUNNING THE CI EXERCISER

Once the CI class drivers have been loaded on the system, the responder
is ready to participvate in cluster test activity. The following additional
commands must be issued to run the controller software, Note that an ATTACH
and SELECT command must be issued for each port that is to be tested,

For a CI780,..
$§ RUN ESSAA
DS> LOAD EVXCI
DS> ATT CI780 SBI PAAO tr br port.number
DS> ATT CI.NODE PAAO node.name VAX780 port.number
DS> attach additional ports...
DS> SELECT PAAOQ
DS> select additional ports...
DS> ST

For a CI750,..
8§ RUN ECSAA
DS> LOAD EVXCI
DS> ATT CI750 HUB PAAO slot br port.number
DS> ATT CI.NODE PAAO node.name VAX750 port.number
DS> attach additional portsS...
DS> SELECT PAAO
DS> select additional ports...
DS> ST

Note:

If running the generate activity test, test 20, contrel C may take up to 30
seconds to respond, when the DS prompt s returned, the desired action may
be taken,

Note:?

Only onhe controller should run elther the generate activity test (test 20)
or the monitor performance counters test (test 21) In a cluster at one time,

A helo facility is also available with the CI Exerciser, Type "HELP
EVXCI" to find the topics for which help information is available, and "HELP
EVXCI topic" for information about a particular toplc,



APPENDIX A

SYSGEN PARAMETERS

Balow are two table, the first for nodes that are to be controllers
and responders and the other for nodes that are to be only responders,
A controller node must be a responder., The values are calculated by
f{rst determining the maximum number of controllers and responders
that will be running in the system, Then plug {in the values and
determine the amount to increase the parameter, '

C = maximum numbper of controllers in the cluster,
R = maximum number of resoonders in the cluster,
+ add

¥ myltioly
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Parameter Value to add to existing parameter

--.---------;-..---------------i------—-----‘------.--
|

NPAGEDYN | 29k + ( 2,5k * C ) bytes
|

AL LR ELEL R EE LA AL LR AL EE R XL DAL ALY ETEREE XL E Y]
|

SRPCOUNT | 66 + (2 *R) + (5¢=%C)
|

(XYY I XL R R L LR R R LR LR R R R R R R R R R L L K ¥
|

IRPCOUNT I (8 %R ) + (8 x*xC)
| o ,

T Y PR P L LR R R R R LA AR LR R LRI E LR R RN )
| : :

LRPCOUNT I C7 *R ) + (2*C)
! :

--n------ﬂ--*-------u-----u--------------.--.---.----
|

SCSCONNCNT | (2 *R) + C
|

.n------m--+----.---.-------.------------------i—---
| .

SCSBUFFCNT | 2 + (2 * C)
I

LE LR R E R RS LR L L IR LA R LR R E R R LR X ]

Table 1 = Controller / Responder node

maximum number of controllers in the cluster,

(@]
i

R = maximuh number of responders in the cluster,
+ add

* myultioly
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Parameter Value to add to existing parameter

XX YYTYTI I R R EE L SR L AL LR L L LEL Y EL L L LR LELEXKE]

|
NPAGEDYN {t Sk + ( 2,5k ¥ C ) bytes
|

LY LR LY R P LI LRI AL AL R XL LR L L LY E L LX)

|
SRPCOUNT | 66 + R + (5% C)
[

IR R E RN R LR AL LR LEAE AL ELEEEERLXELLLEE LR Y]

|
TRPCOUNT I 4 *R) + (8 *%C)
!

LA LY L LY R ERL A LELEX L EELELLLELEALEELAE LI LLLEL L LY

|
LRPCOUNT | (2R ) + (2% C)
|
(R LR R PR L LEE YRR R LR LR ER R R AL AR R R R Y L X X
(
SCSCONNCNT | R + C
|
(LI L PN E L EREEELALEL R ERL LRI IR YRR X X X ]
!
SCSBUFFCNT | 2 * C
o

LA LR EX RN SR LELELEEEEALELALEYIEZIEEREEL LR E L LT EXX ]

Table 2 = Responder Only kode

(@]
1]

maximum number of controllers in the cluster,

p e
[1]

maximum number of resronders in the cluster,
+ add

* multiply

Page

A=3
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Example =

Suppose one controller node is being run in a three node cluster, with
all three nodes being selected for test, Then, the following
increases should be made to the sysaen parameters: :

c 1
R 2

In the controller/responder node:

» NPAGEDYN 29k + (2.5 * 1) = 31,5k bytes
« SRPCOUNT 66 + (2 * 2) + (5 % 1) = 71§

- IRPCOUNT (8 * 2) + (B x 1) = 24

= LRPCOUNT (7 * 2) + (2 * 1) = 16

w SCSCONNCNT (2 ¥ 2) + 1 =35

o SCSBUFFCNT 2 + (2 % 1) = 4

The following increases should be made to the sysgen parameters i{in the
two resoonder nodes:

« NPAGEDYN 5k + (2.5 * 1) = 7,5k bytes
« SRPCOUNT (1 ¥ 2) + (5 * 1) =27

=« JRPCOUNT (4 * 2) + (8 x 1) = 16

= LRPCOUNT (2 * 2) + (2 x 1) =6

= SCSCONNCNT 2+ 1 =83

w SCSBUFFCNT (2 * 1) = 2



APPENDIX B

PROCESS QUQTAS AND PRIVILEGES

The followira is & table of minimum and tyoical process quotas and
privileges needed to run the CI exerciser, These values can be
modified by running the Authorize program, Authorize has a help
facility to aid in making any necessary changes,

PRIO: 4 BYTLM? 65000 RICLMS 1000
PRCLM: 2 PBYTLM? 0 DIOLMS 1000
ASTLM: 10 #SDEFAULTt 150 FILLMS 20
ENQLM: 20 WSQUOTA: 1024 SHRFILLM: 0
TQELM: 100 ASEXTENT: 1024 CPU1 no limit

Privileqes

CMKRNL,DIAGNOSE,LOG_10,PSWAPM,PHY_I0
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