






































































































































































































































































































































































































































































































































































































































Side 1 
Co"",onent Side 

Row A 

RowB 

Rowe 

Row 0 

Q22-bus Specification A-41 

... 

---L-

Solder Side 

Figure A-19 Quad-Height Module Contact Finger Identification 

Letters ranging from A through V (excluding G, I, 0, and Q) identify a particular pin on 
a side of a slot. Table A-7 lists and identifies the bus pins of the quad-height module. A 
bus pin identifier ending with a 1 is found on the component side of the board, while a 
bus pin identifier ending with a 2 is found on the solder side of the board. 

The positioning notch between the two rows of pins mates with a protrusion on the 
connector block for correct module positioning. 

The dimensions for a typical Q22-bus module are represented in Figure A-20. 
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Figure A-20 Typical Q22·bus Module Dimensions 

Table A-7 Bus Pin Identifiers 

Bus Pin Signal 

AAl BffiQ5L 

ABl BIRQ6L 

ACl BDALl6 L 

ADl BDAL17 L 

AEI SSPAREl 
(alternate +5B) 

Definition 

Interrupt request priority level 5. 

Interrupt request priority level 6. 

Extended address bit during addressing protocol; memory 
error data line during data transfer protocol. 

Extended address bit during addressing protocol; memory 
error logic enable during data transfer protocol. 

Special spare - not assigned or bused in Digital's cable 
or backplane assemblies. Available for user connection. 
Optionally, this pin can be used for +5 V battery (+5 B) back­
up power to keep critical circuits alive during power failures. 
A jumper is required on Q22-bus options to open (disconnect) 
the +5 B circuit in systems that use this line as 
SSPAREI. 
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Table A-7 (Cont.) Bus Pin Identifiers 

Bus Pin 

AFl 

ARl 

AJl 
AKl 

ALl 

AMI 

ANI 

API 

ARl 

ASl 

ATI 

AUI 

Signal 

SSPARE2 

SSPARE3 
SHUN 

GND 

MSPAREA 

MSPAREB 

GND 

BDMRL 

BHALTL 

BREFL 

+12 B or +5 B 

GND 

PSPARE I 

Definition 

Special spare - not assigned or bused in Digital's cable or 
backplane assemblies. Available for user interconnection. In 
the highest priority device slot, the processor can use this 
pin for a signal to indicate its run state. 

Special spare - not assigned or bused simultaneously in 
Digital's cable or backplane assemblies; available for user 
interconnection. An alternate SHUN signal can be connected 
in the highest priority set. 

Ground - system signal ground and dc return. 

Maintenance spare - normally connected together on the 
backplane at each option location (not a bused connection). 

Maintenance spare - normally connected together on the 
backplane at each option location (not a bused connection). 

Ground - system signal ground and dc return. 

DMA request - a device asserts this signal to request 
bus mastership. The processor arbitrates bus mastership 
between itself and all DMA devices on the bus. If the 
processor is not bus master (it has completed a bus cycle 
and BSYNC L is not being asserted by the processor), it 
grants bus mastership to the requesting device by asserting 
BDMGO L. The device responds by negating BDMH Land 
asserting BSACK L. 

Processor halt - when BHALT L is asserted for at least 25 
}lS, the processor services the halt interrupt and responds by 
halting normal program execution. External interrupts are 
ignored but memory refresh interrupts in Q22-bus operations 
are enabled ifW4 on the M7264 and M7264-YA processor 
modules is removed and DMA request/grant sequences are 
enabled. The processor executes the ODT microcode, and the 
console device operation is invoked. 

Memory refresh - asserted by a DMA device. This signal 
forces all dynamic MOS memory units requiring bus refresh 
signals to be activated for each BSYNC UBDIN L bus 
transaction. It is also used as a control signal for block mode 
DMA. 

CAUnON 
The user must avoid multiple DMA data transfers 
(burst or hot mode) that could delay refresh operation 
if using DMA refresh. Complete refresh cycles must 
occur once every 1.6 ms if required. 

+12 Vdc or +5 V battery back-up power to keep critical 
circuits alive during power failures. This signal is not bused 
to BSI in all of Digital's backplanes. A jumper is required on 
all Q22-bus options to open (disconnect) the backup circuit 
from the bus in systems that use this line at the alternate 
voltage. 

Ground - system signal ground and dc return. 

Spare - not assigned. Customer usage not recommended. 
Prevents damage when modules are inserted upside down. 
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Table A-7 (Cont.) Bus Pin Identifiers 

Bus Pin 

AVI 

BAI 

BBI 

BCl 

BDI 

BEl 

BFl 

BHl 

BJI 

BKI 
BLI 

BMI 

BNl 

BPI 

BRI 

BSI 

BTl 

BUI 

BVI 

AA2 

Signal 

+5B 

BDCOKH 

BPOKH 

SSPARE4 
BDAL18 L 
(22-bit only) 

SSPARE5 
BDAL19L 
(22-bit only) 

SSPARE6 
BDAL20 L 

SSPARE7 
BDAL21L 

SSPARE8 

GND 

MSPAREB 
MSPAREB 

GND 

BSACKL 

BffiQ7L 

BEVNTL 

+12B 

GND 

PSPARE2 

+5 

+5 

Definition 

+5 V battery power - secondary +5 V power connection. 
Battery power can be used with certain devices. 

DC power OK - a power supply generated signal that is 
asserted when the available dc voltage is sufficient to sustain 
reliable system operation. 

Power OK - asserted by the power supply 70 ms after 
BDCOK is negated when ac power drops below the value 
required to sustain power (approximately 75% of nomina}). 
When negated during processor operation, a power-fail trap 
sequence is initiated. 

Special spare in the Q22-bus - not assigned. Bused in 
22-bit cable and backplane assemblies. Available for user 
interconnection. 

CAUTION 
These pins may be used by manufacturing as test 
points in some options. 

In the Q22-bus, these bused address lines are address lines 
<21:18>. Currently not used during data time. 

In the Q22-bus, these bused address lines are address lines 
<21:18>. Currently not used during data time. 

Special spare - not assigned or bused in Digital's cable and 
backplane assemblies. Available for user interconnection. 

Ground - system signal ground and dc return. 

Maintenance spare - normally connected together on the 
backplane at each option location (not a bused connection). 

Ground - system signal ground and dc return. 

This signal is asserted by a DMA device in response to the 
processor's BDMGO L signal, indicating that the DMA device 
is bus master. 

Interrupt request priority level 7. 

External event interrupt request - when asserted, the 
processor responds by entering a service routine through 
vector address 1008. A typical use of this signal is as a line 
time clock (LTC) interrupt. 

+ 12 V dc battery back-up power (not bused to AS1 in all of 
Digital's backplanes). 

Ground - system signal ground and dc return. 

Power spare 2 - not assigned a function and not 
recommended for use. If a module is using 
-12 V (on pin AB2), and, if the module is accidentally 
inserted upside down in the backplane, -12 Vdc appears 
on pin BUt. 

+5 V power - normal +5 V dc system power. 

+5 V power - normal +5 V dc system power. 
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Table A-7 (Cont.) Bus Pin Identifiers 

Bus Pin Signal 

AB2 -12 

AC2 GND 

AD2 +12 

AE2 BDOUTL 

AF2 BRPLYL 

AH2 BDINL 

AJ2 BSYNCL 

AK2 BWTBTL 

AL2 BIRQ4 L 

Definition 

-12 V power - -12 Vdc power for (optional) devices requiring 
this voltage. Each Q22-bus module that requires negative 
voltages contains an inverter circuit that generates the 
required voltage(s). Therefore, -12 V power is not required 
with Digital's options. 

Ground - system signal ground and dc return. 

+ 12 V power - + 12 V dc system power. 

Data output - when asserted, BDOUT implies that valid 
data is available on BDAL<0:15> L and that an output 
transfer, with respect to the bus master device, is taking 
place. BDOUT L is deskewed with respect to data on the 
bus. The slave device responding to the BnOUT L signal 
must assert BRPLY L to complete the transfer. 

Reply - BRPLY L is asserted in response to BDIN L or 
BDOUT L and during IAK transactions. It is generated by 
a slave device to indicate that it has placed its data on the 
BDAL bus or that it has accepted output data from the bus. 

Data input - BDIN L is used for two types of bus 
operations. 

• When asserted during BSYNC L time, BDIN L implies 
an input transfer with respect to the current bus master, 
and requires a response (BRPLY L). BDIN L is asserted 
when the master device is ready to accept data from the 
slave device. 

• When asserted without BSYNC L, it indicates that an 
interrupt operation is occurring. The master device 
must deskew input data from BRPLY L. 

Synchronize - BSYNC L is asserted by the bus master 
device to indicate that it has placed an address on 
BDAL<0:17> L. The transfer is in process until BSYNC 
L is negated. 

Writelbyte - BWTBT L is used in two ways to control a bus 
cycle. 

• It is asserted at the leading edge of BSYNC L to indicate 
that an output sequence (DATO or DATOB), rather than 
an input sequence, is to follow. 

• It is asserted during BDOUT L, in a DATOB bus cycle, 
for byte addressing. 

Interrupt request priority level 4 - a level 4 device asserts 
this signal when its interrupt enable and interrupt request 
flip-flops are set. If the PS word bit 7 is 0, the processor 
responds by acknowledging the request by asserting BDIN L 
andBIAKOL. 
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Table A-7 (Cont.) Bus Pin Identifiers 

Bus Pin 

AM2 
AN2 

AP2 

AR2 
AS2 

AT2 

AU2 
AV2 

BA2 

BB2 

BC2 

BD2 

Signal 

BIAKIL 
BIAKOL 

BBS7L 

BDMGIL 
BDMGOL 

BINIT L 

BDALOL 
BDALIL 

+5 

-12 

GND 

+12 

Definition 

Interrupt acknowledge - in accordance with interrupt 
protocol, the processor asserts BIAKO L to acknowledge 
receipt of an interrupt. The bus transmits this to BIAKI L 
of the device electrically closest to the processor. This device 
accepts the interrupt acknowledge under two conditions. 

• The device requested the bus by asserting BIRQn L 
(where n= 4, 5, 6 or 7) 

• The device has the highest priority interrupt request on 
the bus at that time. 

If these conditions are not met, the device asserts BlAKO 
L to the next device on the bus. This process continues 
in a daisy chain fashion until the device with the highest 
interrupt priority receives the interrupt acknowledge signal. 

Bank 7 select - the bus master asserts this signal 
to reference the I/O page (including that part of the 
page reserved for nonexistent memory). The address in 
BDAL<O:12> L when BBS7 L is asserted is the address 
within the I/O page. 

Direct memory access grant - the bus arbitrator asserts 
this signal to grant bus mastership to a requesting device, 
according to bus mastership protocol. The signal is passed 
in a daisy-chain from the arbitrator (as BDMGO L) through 
the bus to BDMGI L of the next priority device (the device 
electrically closest on the bus). 

This device accepts the grant only if it requested to be 
the bus master (by a BDMR L). If not, the device passes the 
grant (asserts BDMGO L) to the next device on the bus. This 
process continues until the reque$ting device acknowledged 
the grant. 

CAunON 
DMA device transfers must not interfere with the 
memory refresh cycle. 

Initialize - this signal is used for system reset. AU 
devices on the bus are to return to a known, initial state; 
that is, registers are reset to zero, and logic is reset to 
state o. Exceptions should be completely documented in 
programming and engineering specifications for the device. 

Data/address lines - these two lines are part of the 16-line 
data/address bus over which address and data information 
are communicated. Address information is first placed on the 
bus by the bus master device. The same device then either 
receives input data from, or outputs data to, the addressed 
slave device or memory over the same bus lines. 

+5 V power - normal +5 V dc system power. 

-12 V power (voltage not supplied) - -12 Vdc power for 
(optional) devices requiring this voltage. 

Ground - system signal ground and dc return. 

+ 12 V power - + 12 V system power. 
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Table A-7 (Cont.) Bus Pin Identifiers 

Bus Pin 

BE2 
BF2 
BH2 
BJ2 
BK2 
BL2 
BM2 
BN2 
BP2 
BR2 
BS2 
BT2 
BU2 
BV2 

Signal 

BDAL2 L 
BDAL3 L 
BDAIAL 
BDAL5L 
BDAL6L 
BDAL7L 
BDAL8 L 
BDAL9L 
BDALIO L 
BDALII L 
BDAL12L 
BDAL13 L 
BDAL14L 
BDAL15L 

Definition 

Data/address lines - these 14 lines are part of the 16-line 
data/address bus. 



B 
Specifications 

B.1 KN220-AA Physical Specifications (pinouts/connectors) 
Specs of fingers - AlB (including Q-bus), CID, connectors, jumpers. 

B.2 Dimensions 
The KN220-AA CPU, KN220-AA 110, M7638-AA, and M7637-AA are quad height modules 
with the following dimensions: 

• Height - 10.457 +.0151 -.020 inches 

• Length - 8.430 +.0101 -.010 inches 

• Width - .375 inches maximum (non-conductive), .343 inches maximum (conductive) 

NOTE 
Width, as defined for Digital Equipment modules, is the height of components 
above the surface of the module. 

B.3 KN220-AA Connectors 
The KN220-AA 110 Module set has seven connector interfaces: two fingers that plug into 
rows A and B of the backplane (the AlB row fingers), two fingers that plug into rows 
C and D of the backplane (the CID row fingers side 1) to connect to the DSSI bus in 
the BA430 enclosure, a 50-pin connector (J1) to connect to the DSSI bus in the BA213 
enclosure, a 100-pin connector (J2) that connects the KN220-AA 110 and CPU modules 
(the BRIO connector), two fingers that plug into rows C and D of the backplane (the 
C/D row fingers side 2) for future use, and a 100-pin connector (J3) that connects the 
KN220-AA to the SCSI interface connector plate, and to the H3602 CPU cover panel via 
a 40-pin ribbon cable. The ribbon cable is only 40 pins to be compatible with the existing 
H3602-AC design. 

B.3.1 KN220-AA AlB Row Fingers 
The KN220-AA AlB row fingers are compatible with the Q22-bus specification. The 
SRUN(L) signal appears on pin AF1. 

B-1 
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8.3.2 KN22Q-AA C/D Row Fingers and RIO Connector 

The signals carried on the KN220-AA C/D row fingers and RIO Connector are as follows 
(the pins associated with each signal are listed in parentheses): 

• BRIO _ADDR<29:2> H - Address lines used to transfer address information between 
the CPU and I/O Modules. 

• BRIO_DATA<31:0> H - Data lines used to transfer data information between the 
CPU and I/O modules. On reads, data is valid when BRIO_RDY is asserted. On 
writes, data is valid for the entire cycle and is qualified by BRIO_DS being asserted. 

• BRIO_MASK<3:0> L - Byte Mask signals used to indicate which bytes of BRIO_ 
DATA contain valid information during the bus cycle. 

• BRIO_DS L - Data strobe signal used to indicate that a valid RIO bus cycle is 
occurring. 

• BRIO _ WR L - Write signal used to indicate that the current bus cycle is a write 
cycle. 

• BRIO _RD L - Read signal used to indicate that the bus master expects the slave 
device to provide data on BRIO_DATA 

• BRIO _RDY L - Tri-state signal driven by the slave device to indicate that data 
is available on a read, or that data has been latched on a write. Also used in 
conjunction with BRIO_ERR L to request a retry of the current bus operation (see 
below). 

• BRIO_ERR L - Tri-state signal driven by the slave device to indicate an error on the 
bus. Also used in conjunction with BRIO_RDY L to request a retry of the current bus 
operation. 

NOTE 
The slave device requests a retry by asserting BRIO_ERR and then asserting 
BRIO_RDY 40·50 ns later. The master must terminate the cycle, the system 
will arbitrate for DMA to allow the slave to perform the operations it needs 
to to resolve the retry, and then the master will attempt to perform the cycle 
over again. 



Specifications B-3 

• BCPSIZE<l :0> H - Driven by the bus master to specify the length of the current 
transfer. The bits are defined as follows: 

• 00 - Hexword (3 Longwords = 12 bytes) 

• 01 - Longword (4 bytes) 

• 10 - Quadword (2 Longwords = 8 bytes) 

• 11 - Octaword (4 Longwords = 16 bytes) 

NOTE 
The CPU Module only performs longword accesses to the RIO bus. When one 
of the other modules has been granted bus mastership, these bits indicate 
the number of cycles that will be performed before the module releases bus 
mastership. 

• BINT<3:0> L - Open collector signals asserted by the 110 module to request an 
interrupt of the CPU. 

• BSELCVAX L - Indicates which processor is controlling the system. When asserted, 
the CVAX processor on the 110 module is selected. When negated, the R3000 
processor on the CPU module is selected. 

• BRIO_RESET L - Asserted by the SSC chip on the I/O module to indicate a system 
reset. 

• BCVHALT L - Driven by the SSC on the I/O module to request a Halt of the CPU. 

• BCDALDMR L - CDAL DMA Request signal asserted by the 110 Module to indicate 
that a device on the CDAL bus is requesting mastership of the RIO bus. 

• BCDALDMG L - CDAL DMA Grant signal asserted by the CPU Module to grant 
mastership of the RIO bus to a device on the I/O Module. 

• BIOIAKO L - Asserted by the 110 Module to indicate that none of the devices with 
higher interrupt priority than the CQBIC require service during the current interrupt 
acknowledge cycle. 

• QIAKI L - Driven by the CPU Module to indicate to the 110 Module that the 
Interrupt Acknowledge daisy-chain has propogated through to the CQBIC controller. 

• CPUPRESENT L - Pulled low by the CPU board when it is present in the system. 

• IOPRESENT L - Pulled low by the 110 board when it is present in the system. 

• VBAT H - Battery backup voltage. 

• BCPUNXM H - Asserted by the CPU module when the address on BRIO_ 
ADDR<29:02>is not present in main memory. 

• SMEMERR H - Driven by the 110 module to indicate a memory error interrupt has 
been generated by the CQBIC. 

• NLMR H - The NLMR signal, when active, indicates that the most recent memory 
access that was attempted tried to get to a non-existent memory location. 
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8.3.3 KN220-AA Configuration and Display Connector 
The Configuration and Display Connector is a 50-pin connector which features the 
following pinouts: 

Pin 

1-17 

18 

19 

20 

21 

Mnemonic 

Reserved 

GND 

DTRH 

GND 

TXDL 

22 NC 

23 NC 

24 
25 

26 

27 

28 
29 
30 

31 
32 
33 
34 

RXDL 
RXDH 

NC 

+5V 

CONBITRATE2 
L 
CONBITRATEI 
L . 
CONBITRATEO 
L 

LEDCODEO 
L 
LEDCODEI 
L 
LEDCODE2 
L 
LEDCODE3 
L 

Meaning 

Reserved for 110 Moduled Connection. 

Ground. 

Data Thrminal Ready Whenever the on-boad initialize signal is 
negated. 

Ground. 

Console SLU Output from the KN220-AA module. 

Console SLU Differential Inputs to the KN220-AA module. The 
received serial data connects to RXD L. The signal return connects to 
RXDH. 

Fused +5 Volts 

Console Bit Rate <2:0>. This 3-bit code selects the console terminal 
baud rate. In the DECsystem 5500 system, CONBITRATE<2:0> is 
provided by an 8-position switch on the FCC Cutout or cover panel. 
In the 5500 system, these signals are not connected at the FCC 
Cutout, but are negated by pull-up resistors. 

Display Register Bits 03:00. When asserted, each of these four 
output signals lights a corresponding external LED. LEDCODE<3:0> 
are asserted (low) by power up and by the negation of DC OK. They 
are updated by the boot and diagnostic programs via the Boot and 
Diagnostic Register. Writing a ONE asserts the corresponding signal; 
writing a ZERO negates it. 



Pin 

35 

36 
37 

38 

39 
40 

NOTE 

Mnemonic 

ENBHALTL 

BDCODEIL 
BDCODEOL 

VBATH 

CPU CODE 1 
L 
CPUCODEO 

Specifications 8-5 

Meaning 

Enable Halt. This input signal controls the response to the halt 
conditions. If HLT ENB is asserted (low), then the CVAX halts and 
enters the console program if: 

1. Program executes a Halt instruction in Kernel Mode 

2. Console detects a break character 

3. Q22-bus Halt line is asserted 

The R3000 has no halt instruction and halts are only 
encountered because of 2 and 3. 

If HLT ENB is negated, then the Halt line and break character 
are ignored and the CVAX ROM program responds to a halt 
instruction by restarting or rebooting the system. 

HLT ENB can be read by software via the Boot and Diagnostic 
Register. 

In the DECsystem 5500 system, HLT ENB originates from a 
switch on the FCC Cutout or cover panel. 

Boot and Diagnostic Code <1:0>. This 2-bit code can be read by 
software via the Boot and Diagnostic Register (section tbd). The 
KN220-AA ROM program uses BDCODE <1:0> to select various Boot 
Device or Diagnostic test parameters at power up and at system 
restart. 

Battery Backup Voltage for TOY Clock. 

CPUCode<I:0>. This 2-bit code determines which processor will be in 
control on power up. 

CPUCODE <1:0> 

00 

01 

10 

11 

Configuration 

R3000 

CVAX 

Reserved 

Aux Mode (Unsupported) 

CPU Code <1:0> can be read by software via the Boot and Diagnostic 
Register 

The KN220-AA module provides 4.7K pull-up resistors for the eight input signals 
(pins 39-40,35-37 and 28-30). 
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8.4 KN220-AA Environmental and Reliability Specifications 

8.5 Operating Conditions 
TEMPERATURE 

+5 to +60 degrees Celsius (-40 to + 140 degrees Fahrenheit) with a rate of change no 
greater than 20 +-2 degrees Celsius (36 +-4 degrees Fahrenheit) per hour at sea level. 
The maximum temperature must be derated by 1.8 degrees Celsius per 1000 meters (1 
degree Fahrenheit per 1000 feet) above sea level. 

HUMIDITY 

10 to 95% non-condensing, with a maximum wet bulb temperature of 32 degrees Celsius 
(90 degrees Fahrenheit) and a minimum dew point temperature of 2 degrees Celsius (36 
degrees Fahrenheit). 

ALTITUDE 

Up to 2,400 meters (8,000 feet) with a rate of change no greater than 300 meters per 
minute (1000 feet per minute). 

AIRFLOW 

The airflow required to meet these specifications is 200 lfm. 
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B.6 Non-Operating Conditions (Less than 60 days) 
TEMPERATURE 

-40 to +66 degrees Celsius (-40 to +151 degrees Fahrenheit) with a rate of change no 
greater than 11 +-2 degrees Celsius (20 +-4 degrees Fahrenheit) per hour at sea level. 
The maximum temperature must be derated by 1.8 degrees Celsius per 1000 meters (1 
degree Fahrenheit per 1000 feet) above sea level. 

HUMIDITY 

Up to 95% non-condensing. 

ALTITUDE 

Up to 4,900 meters (16,000 feet) with a rate of change no greater than 600 meters per 
minute (2000 feet per minute). 

B.7 Non-Operating Conditions (Greater than 60 days) 
TEMPERATURE 

+5 to +60 degrees Celsius (-40 to +140 degrees Fahrenheit) with a rate of change no 
greater than 20 +-2 degrees Celsius (36 +-4 degrees Fahrenheit) per hour at sea level. 
The maximum temperature must be derated by 1.8 degrees Celsius per 1000 meters (1 
degree Fahrenheit per 1000 feet) above sea level. 

HUMIDITY 

10 to 95% non-condensing, with a maximum wet bulb temperature of 32 degrees Celsius 
(90 degrees Fahrenheit) and a minimum dew point temperature of 2 degrees Celsius (36 
degrees Fahrenheit). 

ALTITUDE 

Up to 2,400 meters (8,000 feet) with a rate of change no greater than 300 meters per 
minute (1000 feet per minute). 



C.1 System Block Diagram 
Figure C-l shows the system block diagram. 
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D 
Prom Entry Points 

0.1 Prom Entry Points 
The following entry points are defined in the KN220-AA PROM. This information is 
provided here only as a general guide as to what functions are available. All routines are 
called as normal C routines. The normal C conventions are assumed. 

0.2 Argvize 
struct string_list{ 
char *strptrs[MAXSTRINGS]; 
char *strbuf[STRINGBYTES]; 
char *strip; 
int strcnt; 

int 
argvize (str, slp) 
char * str; 
struct string_list *slp; 

/* Vector of string pointers */ 
/* Strings themselves */ 
/* Free ptr in strbuf. */ 

/* Number of strings in strptrs. */ } 

Breaks a string into tokens and returns the number of tokens. The valu.e returned by 
argvize is slp.strent which is the argument count (number of tokens), and slp->strptrs is 
the address of vector of strings (argv). 

0.3 Atob 
char * 
atob (str, intp) 
char *str; 
int *intp; 

Converts ASCII to binary. Accepts all C numeric input formats. Returns pointer to any 
unconverted substring left after the numeric conversion. 

0.4 Autoboot 
void 
autoboot () 

Perfonns automatic bootstrap. Unlike reboot, the bootstrap is unconditional (although 
bootpath must be defined). If the autoboot fails, control passes to the console. 
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0.5 Bevexcept 
void 
bevexcept ( ) 

Primitive exception handler for exceptions that occur while BEV bit is still set in the 
system status register. This is not a C routine, and it attempts to enter console 10 mode 
on completion. 

0.6 Bevutlb 
void 
bevutlb () 

Primitive exception handler for exceptions that occur while BEV bit is still set in system 
status register. This is not a C routine, and it attempts to enter console 10 mode on 
completion. 

0.7 Close 
int 
close (fd) 
int fd; 

Closes a file by calling the appropriate fs and device close routines. Returns 0 on a 
successful close. 

0.8 Oumpcmd 
int 
dumpcmd(argc, argv) 
int argc; 
char **argv; 

Invokes the console dump command to dump a block of memory. See Section 4.5.4.4.5 for 
a description of the command. Returns 0 if successful, 1 if not. 

0.9 Exec 
struct promexec_args { 

char *pa boot file; 
int pa_argc; 
char **pa_argv; 
char **pa_environ; 

} ; 

void 
exec (pap) 
register struct promexec_args *pap; 

1* file to boot (only some devices) *1 
/* arg count */ 
1* arg vector *1 
1* environment vector *1 

Loads a new program image and transfers control to it. 

0.10 Getchar 
int 
getchar () 

Input a single character from the current console device. Returns a seven-bit ASCII code. 



0.11 Getenv 
> (keep) 
char * 
getenv (name) 
char *name; 
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Returns the value of a console environment variable if it is set, returns NULL otherwise. 

0.12 Gets 
char * 
gets (buf) 
char *buf; 

Get a line of input from the console and place in the caller's buffer. Normal line editing 
functions are performed on input. The address of the buffer is returned. 

0.13 Halt 
void 
halt (statebuf) 
int *statebuf: 

Saves the machine state in an area pointed to by the passed argument and enters console 
110 mode. This is not a C routine. 

0.14 Help 
struct cmd tablet 

char *name: /* Command name */ 
int (*routine) (): /* Command routine */ 
char *usage: /* Command usage string. */ 

int 
help(argc, argv, cmd_table) 
int argc: 
char **argv: 
struct cmd table *cmd_table: 

Invokes the console help command. See Section 4.5.4.4.9 for more information. Returns 
o if successful, 1 if not. 

0.15 loctl 
int 
ioctl(fd, cmd, arg) 
int fd: 
int cmd: 
int arg; 

Performs a device or file system specific operation on a device or file. 

D.16 Longjump 
typedef int jmp_buf[ll]: 

longjump(jmp buf, rval) 
jmp_buf *jmp=buf; 
int rval; 

Terminates execution in current context and continues from context saved in jmp_buf by 
a previous setjmp. Execution re~umes with rval as the value returned from setjmp. 
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0.17 Lseek 
int 
lseek(fd, offset, direction); 
int fd; 
int offset; 
int direction; 

Positions a file into an arbitrary byte position and returns the new position as into 

0.18 Open 
int 
open (filename, flags) 
char *filename; 
int flags; 

Opens the indicated filename. 

0.19 Parser 
struct cmd tablet 

char *name; /* Command name */ 
int (*routine) (); /* Command routine */ 
char *usage; /* Command usage string. */ 

int 
parser (cmd_table, prompt, search-path) 
struct cmd_table *cmd_table; 
char *prompt; 
char *search-pathi 

Inputs a command line from the console terminal, argvizes it and looks up the first 
token in the command table. If it is found, invokes the corresponding command with the 
standard argdargv argument list. If the command is not found in the command table and 
search_path is not null, then attempts to perform the command by executing the code in 
the file specified by the concatenation of search-path and the first token. 

0.20 Printenvcmd 
int 
printenvcmd(argc,argv) 
int argc; 
char *argv; 

Invoke the console printenv command. Returns 0 if successful, 1 if not. 

0.21 Printf 
void 
printf(fmt, va_alist) 
char *fmt; 
va dcl 

Prints formatted values on the current console device. 

0.22 Putchar 
void 
putchar(c} 
char Ci 

Output a single character to the current console device. 



0.23 Puts 
void 
puts(s) 
char *s; 

Output a string to the current console device. 

0.24 Range 
int 
range (str, basep, cntp) 
char *str; 
unsigned *basep; 
unsigned *cntp; 
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Parses a console range specification and returns the base address and the count. Returns 
o if the range is of the form address:address, 1 if the range is of the form address#cnt, 
and minus 1 if the range cannot be parsed. 

0.25 Read 
int 
read (fd, buf, cnt) 
int fd; 
char *buf; 
int cnt; 

Reads data from a file into a buffer. Returns the actual number of bytes read to the 
caller. 

0.26 Reboot 
void 
reboot () 

Perform automatic test and reboots system if bootmode is "a", otherwise enters console. 
The effect of this routine is to duplicate the normal console power up/reset boot decision. 

0.27 Reinit 
reinit () 

Re-initializes the console monitor and enters command mode. 

0.28 Reset 
void 
reset () 

Enters the prom at its entry point, the result is the same as if the reset button had been 
pressed or the power switch turned on. 

0.29 Restart 
void 
restart () 
Re-enters the console monitor without re-initializing it. 
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0.30 Setenv 
int 
setenv(name,value) 
char *name; 
char *value; 

Sets the value of an environment variable. 

0.31 Setenvcmd 
int 
setenvcmd(argc, argv) 
int argc; 
char **argv; 

Invokes the console setenv command. Returns 0 if successful, 1 if not. 

0.32 Setjmp 
typedef jmp_buf[ll]; 

int 
set jmp (jmp _ buf) 
jmp_buf jmp_buf; 

Saves the current register context in jmp_buf and then returns zero. Later, a call to 
longjump causes the saved context to be restored and execution resumes again, this time 
with the return value specified by the longjump routine. Used to regain control from 
exceptional conditions. 

0.33 Showchar 
void 
showchar(c) 
char c; 

Outputs a single character to the current console device. Displays all printing characters 
normally. Displays blanks as It\ btl, form feeds as It\ f', newlines as It\ nit, returns as It\ rlt, 
tabs as n\ tit. Displays any other nonprinting character as "\ xxx" where xxx is the octal 
code for the character. 

0.34 Strcat 
char * 
strcat(strl, str2) 
char *strl; 
char *str2; 

Concatenates string 1 and string 2, returning a pointer to the result. 

0.35 Strcmp 
int 
strcmp(strl, str2) 
char *strl; 
char *str2; 

Compares string 1 and string 2. Returns 0 if they are the same, a negative value if string 
1 is less than string 2, a positive value is string 1 is greater than string 2. 



0.36 Strcpy 
char * 
strcpy(strl, str2) 
char *strli 
char *str2; 
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Copies string 2 to string 1 and returns a pointer to the first unmodified character in 
string 1. String 1 must be long enough to contain string 2. 

0.37 Strlen 
int 
strlen (str) 
char *str; 

Returns the number of bytes in a string. 

0.38 Unsetenvcmd 
int 
unsetenvcmd(argc, argv) 
int argci 
char *argvi 

Deletes an environment variable. 

D.39 Write 
int 
write (fd, buf, cnt) 
int fdi 
char *bufi 
int cnt; 

Writes data from a buffer into a file. Returns the actual number of bytes written to the 
caller. 



E 
Supported Devices 

E.1 Supported Devices 
The KN220-AA firmware supports Operating System bootstrapping from the following 
devices: 

Table E-1 KN220-AA Boot Devices 

name protocol controllers units 

rf nSSI l 1 0 .. 15 

rz SCSI 2 1 0 .. 6 (bus id) 

ra MSCP 3 16 0 .. 31 

tz SCSI 2 1 0 .. 15 

tm TMSCP 16 0 .. 31 

mop MOP 1 0 

lOne DSSI node with unit numbers from 0 to 15 

20nc SCSI node with bus ids from 0 to 6, only one Iun is recognized 

3 Maximum number is for both MSCP and TMSCP devices 

The DSSI, SCSI, and NI adapters are in the KN220-AA 110 module. The MSCP devices 
are attached to the Q22-bus. 

NOTE 
Only Q22-bus MSCP or TMSCP devices are supported by the console bootstrap 
procedure. However, the Operating System may support other device types on 
the Q22-bus. 
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F 
Exit and Maintenance Implementation Guidelines 

F.1 Exit and Maintenance Implementation Guidelines 

F.2 EXIT command 
The eVAX console EXIT implementation should abide by the following guidelines: 

• Prior to execution of the command all errors must be handled. 

• Steps of the EXIT command are: 

1. Q22-Bus Map must be disabled 

2. turn off interrupts to the eVAX 

3. SPR - Ox40000000 

F.3 maint command 
The R3000 console command maint should comply with the following guidelines: 

• Prior to execution of the command .all errors must be handled. 

• Steps of the maint command are: 

1. Q22-Bus Map must be disabled 

2. 'fum off interrupts to the R3000 

3. SPR - Ox80000000 

• The eVAX must be able to clean up any outstanding errors after the transition. 

• If an interrupt (halt, memerr, pwrfl) occurs while the R3000 was running, the eVAX 
will be responsible for recovery action. 
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G 
KN220-AA CVAX Diagnostic Processor 

Instruction Set 

G.1 KN220-AA CVAX Diagnostic Processor Instruction Set 
The standard notation for operand specifiers is: 

<name>.<access type><data type> 

where: 

1. Name is a suggestive name for the operand in the context of the instruction. It is the 
capitalized name of a register or block for implied operands. 

2. Access type is a letter denoting the operand specifier access type. 

a = address operand 
b = branch displacement 
m = modified operand (both read and written) 
r = read only operand 
v = if not "Rn", same as a, otherwise R[n+ 1]'R[n] 
w = write only operand 

3. Data type is a letter denoting the data type of the operand. 

b = byte 
d = d_floating 
f = f_floating 
g = {Lfloating 
1= longword 
q = quadword 
v = field (used only in implied operands) 
w = word 
* = multiple longwords (used only in implied operands) 

4. Implied operands, that is, locations that are accessed by the instruction, but not 
specified in an operand, are denoted by curly braces {}. 

The abbreviations for condition codes are: 

* = conditionally set/cleared 
- = not affected 
0= cleared 
1 = set 
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The abbreviations for exceptions are: 

rsv = reserved operand fault 
iov = integer overflow trap 
idvz = integer divide by zero trap 
fov = floating overflow fault 
fuv = floating underflow fault 
fdvz = floating divide by zero fault 
dov = decimal overflow trap 
ddvz = decimal divide by zero trap 
sub = subscript range trap 
pry = privileged instruction fault 

G.2 Integer Arithmetic And Logical Instructions 

Opcode Instruction NZVC 

58 ADAWI add.rw, sum.mw **** 

80 ADDB2 add.rb, sum.mb **** 

CO ADDL2 add.rI, sum.mI **** 

AO ADDW2 add.rw, sum.mw **** 

81 ADDB3 addl.rb, add2.rb, sum.wb **** 

Cl ADDL3 addl.rl, add2.rl, sum.wI **** 

Al ADDW3 addl.rw, add2.rw, sum.ww **** 

DS ADWC add.rI, sum.mI **** 

7S ASHL cnt.rb, sre.rI, dst. wI ***0 

79 ASHQ cnt.rb, sre.rq, dst. wq ***0 

SA BICB2 mask.rb, dst.mb **0-

CA BICL2 mask.rI, dst.mI **0-

AA BICW2 mask.rw, dst.mw **0-

8B BICB3 mask.rb, src.rb, dst.wb **0-

CB BICL3 mask.rI, sre.rI, dst.wI **0-

AB BICW3 mask.rw, src.rw, dst.ww **0-

SS BISB2 mask.rb, dst.mh **0-

CS BISL2 mask.rI, dst.mI **0-

Exceptions 

jov 

jov 

jov 

jov 

jov 

jov 

jov 

jov 

jov 

jov 
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Opcode Instruction NZVC Exceptions 

A8 BISW2 mask.rw, dst.mw **0-

89 BISB3 mask.rb, src.rb, dst.wb **0-

C9 BISL3 mask.rl, src.rI, dst. wI **0-

A9 BISW3 mask.rw, src.rw, dst. ww **0-

93 BITB mask.rb, src.rb **0-

D3 BITL mask.rI, src.rI **0-

B3 BITW mask.rw, src.rw **0-

94 CLRB dst.wb 010-

D4 CLRL{=F} dst.wI 010-

7C CLRQ{=D=G} dst. wq 010-

B4 CLRW dst.ww 010-

91 CMPB srcl.rb, src2.rb **0* 

Dl CMPL srcl.rI, src2.rI **0* 

Bl CMPW srcl.rw, src2.rw **0* 

98 CVTBL src.rb, dst.wI **00 

99 CVTBW src.rb, dst. wI **00 

F6 CVTLB src.rI, dst. wb ***0 iov 

F7 CVTLW src.rI, dst.ww ***0 iov 

33 CVTWB srC.rw, dst.wb ***0 iov 

32 CVTWL src.rw, dst.wI **00 

97 DECB dif.mb **** iov 

D7 DECL dif.ml **** iov 

B7 DECW dif.mw **** iov 

86 DIVB2 divr.rb, quo.mb ***0 iov,idvz 

C6 DIVL2 divr.rI, quo.mI ***0 iov,idvz 

A6 DIVW2 divr.rw, quo.mw ***0 iov,idvz 

87 DIVB3 divr.rb, divd.rb, quo.wb ***0 iov,idvz 

C7 DIVL3 divr.rI, divd.rI, quo.wI *-* * 0 iov,idvz 

A7 DIVW3 divr.rw, divd.rw, quo.ww ***0 iov,idvz 
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Opcode Instruction NZVC Exceptions 

7B EOIV divr.rl, divd.rq, quo.wl, rem.wl ***0 iov,idvz 

7A EMUL mulr.rl, muld.rl, add.rl, prod.wq **00 

96 INCB sum.mb **** iov 

06 INCL sum.ml **** iov 

B6 INCWsum.mw **** iov 

92 MCOMB sre.rb, dst.wb **0-

D2 MCOML sre.rl, dst.wl **0-

B2 MCOMW src.rw, dst.ww **0-

BE MNEGB src.rb, dst.wb **** iov 

CE MNEGL sre.rl, dst.wl **** iov 

AE MNEGW src.rw, dst. ww **** iov 

90 MOVB src.rb, dst.wb **0-

DO MOVL sre.d, dst. wI **0-

70 MOVQ src.rq, dst.wq **0-

BO MOVW src.rw, dst.ww **0-

9A MOVZBW src.rb, dst.wb 0*0-

9B MOVZBL src.rb, dst.wl 0*0-

3C MOVZWL src.rw, dst.ww 0* 0-

84 MULB2 mulr.rb, prod.mb ***0 iov 

C4 MULL2 mulr.rl, prod.ml ***0 iov 

A4 MULW2 mulr.rw, prod.mw ***0 iov 

85 MULB3 mulr.rb, muld.rb, prod.wb ***0 iov 

C5 MULL3 mulr.rl, muld.rl, prod.wl ***0 iov 

A5 MULW3 mulr.rw, muld.rw, prod.ww ***0 iov 

DD PUSHL src.rl, (-(SP). wI) **0-

9C ROTL cnt.rb, src.rl, dst.wl **0-
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Opcode Instruction NZVC Exceptions 

D9 SBWC sub.rl, dif.ml **** iov 

82 SUBB2 sub.rb, dif.mh **** iov 

C2 SUBL2 sub.rl, dif.mI **** iov 

A2 SUBW2 sub.rw, elif.mw **** iov 

83 SUBB3 sub.rb, min.rb, elif. wb **** iov 

C3 SUBL3 sub.rI, min.r1, elif. wI **** iov 

A3 SUBW3 sub.rw, min.rw, dif.ww **** iov 

95 TSTB src.rb **00 
D5 TSTL src.rl **00 
B5 TSTWsrc.rw **00 

BC XORB2 mask.rb, dst.mb **0-
CC XORL2 mask.rl, dst.mI * * 0-
AC XORW2 mask.rw, dst.mw **0-

BD XORB3 mask.rb, src.rb, dst. wb **0-
CD XORL3 mask.rl, src.rI, dst.wl **0-
AD XORW3 mask.rw, src.rw, dst. ww **0-

Address Instructions 

Opcode Instruction NZVC Exceptions 

9E MOVAB src.ab, dst. wI **0-

DE MOVAL(=F} sre.al, dst.wl **0-

7E MOVAQ(=D=G} src.aq, dst.wI * * 0-

3E MOVAW src.aw, dst. wI **0-

9F PUSHAB src.ab, {-(SP). wI} **0-

DF PUSHAL{=F} sre.al, {-(SP).w1} **0-

7F PUSHAQ{=D=G} src.aq, {-(SP).wl) **0-

3F PUSHAW src.aw, (-(SP).wl) **0-
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Variable Length Bit Field Instructions 

Opcode 

EC 

ED 

EE 

EF 

FO 

EB 

EA 

Instruction 

CMPV pos.rl, size.rb, base.vb, 
{field.rv}, src.rl 

CMPZV pos.rl, size.rb, base.vb, 
{field.rv}, src.rl 

EXTV pos.rl, size.rb, base.vb, 
{field.rv}, dst.wl 

EXTZV pos.rl, size.rb, base.vb, 
{field.rv}, dst.wl 

INSV src.rl, pos.rl, size.rb, base.vb, 
{field.wv} 

FFC startpos.rl, size.rb, base.vb, 
(field.rv), findpos.wl 

FFS startpos.rl, size.rb, base. vb, 
{field.rv}, findpos. wI 

Control Instructions 

Opcode 

9D 

Fl 
3D 

F3 

F2 

lE 

IF 

13 

18 

14 

1A 

15 

IB 

19 

12 

lC 

ID 

Instruction 

ACBB limit.ro, add.rb, index.mb, disp1.bw 

ACBL limit.rI, add.rI, index.mI, displ.bw 

ACBW limit.rw, add.rw, index.mw, disp1.bw 

AOBLEQ limit.rl, index.ml, disp1.bb 

AOBLSS limit.rI, index.ml, displ.bb 

BCC{=BGEQUl displ.bb 

BCS{=BLSSU} disp1.bb 

BEQL{=BEQLUl displ.bb 

BGEQ disp1.bb 

BGTR displ.bb 

BGTRU displ.bb 

BLEQ disp1.bb 

BLEQU displ.bb 

BLSS displ.bb 

BNEQ{=BNEQUl disp1.bb 

BVC disp1.bb 

BVS displ.bb 

NZVC Exceptions 

**0* rsv 

**0* rsv 

**0- rsv 

**0- rsv 

rsv 

0*00 rsv 

0*00 rsv 

NZVC Exceptions 

*** iov 

*** iov 

***- iov 

*** iov 

*** iov 
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Opcode Instruction NZVC Exceptions 

El BBC pos.rl, base.vb, disp1.bb, rsv 
{field.rv} 

EO BBS pos.rl, base.vb, disp1.bb, rsv 
{field.rv} 

E5 BBCC pos.rl, base.vb, disp1.bb, rsv 
{field.mv} 

E3 BBCS pos.rl, base.vb, disp1.bb, rsv 
{field.mv} 

E4 BBSC pos.rl, base.vb, disp1.bb, rsv 
{field.mv} 

E2 BBSS pos.rl, base.vb, disp1.bb, rsv 
{field.mv} 

E7 BBCCI pos.rl, base.vb, disp1.bb, rsv 
{field.mv} 

E6 BBSSI pos.rl, base.vb, disp1.bb, rsv 
{field.mv} 

E9 BLBC src.rl, disp1.bb 

E8 BLBS src.rl, disp1.bb 

11 BRB displ.bb 

31 BRW disp1.bw 

10 BSBB disp1.bb, (-(SP). wI} 

30 BSBW displ.bw, (-(SP).wl) 

8F CASEB selector.rb, base.rb, limit.rb, **0* 
disp1.bw-list 

CF CASEL selector.rl, base.rl, limit.rl, **0* 
disp1.bw-list 

AF CASEW selector.rw, base.rw, limit.rw, **0* 
displ.bw -list 

17 JMP dst.ab 

16 JSB dst.ab, (-(SP). wI} 
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Opcode Instruction NZVC Exceptions 

05 RSB {(SP)+.rl) 

F4 SOBGEQ index.mI, disp1.bb *** iov 

F5 SOBGTR index.mI, displ.bb * * * iov 

Procedure Call Instructions 

Opcode Instruction NZVC Exceptions 

FA CALLG arglist.ab, dst.ab, {-(SP). w*} 0000 rsv 

FB CALLS numarg.rl, dst.ab, {-(SP).w*) 0000 rsv 

04 RET {(SP)+.r*) **** rsv 

Miscellaneous Instructions 

Opcode Instruction NZVC Exceptions 

B9 BICPSW mask.rw **** rsv 

B8 BISPSW mask.rw **** rsv 

03 BPT {-(KSP). w*} 0000 

00 HALT {-(KSP).w*) prv 

OA INDEX subscript.rl, low.rl, high.rI, **00 sub 
size.rl, indexin.rl, indexout.wl 

DC MOVPSL dst.wl 

01 NOP 

BA POPR mask.rw, {(SP)+.r*) 

BB PUSHR mask.rw, {-(SP). w*} 

FC XFC {unspecified operands} 0000 

Queue Instructions 

Opcode Instruction NZVC Exceptions 

5C INSQHI entry.ab, header.aq 0*0* rsv 

5D INSQTI entry.ab, header.aq 0*0* rsv 

OE INSQUE entry.ab, pred.ab **0* 

5E REMQHI header.aq, addr. wI 0*** rsv 

5F REMQTI header.aq, addr.wI 0*** rsv 

OF REMQUE entry.ab, addr.wl **** 

Character String Instructions 
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Opcode Instruction NZVC Exceptions 

29 CMPC3 len.rw, sreladdr.ab, sre2addr.ab, **0* 

2D CMPC5 srellen.rw, sreladdr.ab, fill.rb, **0* 
sre21en.rw, sre2addr.ab 

3A LOCC ehar.rb, len.rw, addr.ab 0*00 

28 MOVC31en.rw, sreaddr.ab, dstaddr.ab, 0100 
{RO-5.wl} 

2C MOVC5 src1en.rw, srcaddr.ab, fill.rb, **0* 
dstlen.rw, dstaddr.ab, {RO-5. wI) 

2A SCANC len.rw, addr.ab, tbladdr.ab, mask.rb 0*00 

2B SPANC len.rw, addr.ab, tbladdr.ab, mask.rb 0*00 

3B SKPC ehar.rb, len.rw, addr.ab, 0*00 

Operating System Support Instructions 

Opcode Instruction NZVC Exceptions 

BO CHME param.rw, (-{ySP).w*) 0000 

BC CHMK param.rw, {-{ySP). w*} 0000 

BE CHMS param.rw, {-(ySP).w*) 0000 

BF CHMU param.rw, (-(ySP).w*) 0000 
Where y=MINU(x, PSL) 

06 LDPCTX. {PCB.r*, -{KSP).w*} rsy, prY 

DB MFPR procreg.rI, dst. wI **0- rsy, prY 

OA MTPR sre.rI, procreg.rI **0- rsy, pry 

OC PROBER mode.rb, Ien.rw, base.ab 0*0-

00 PROBEW mode.rb, Ien.rw, base.ab 0*0-

02 REI {(SP)+.r*} **** rsy 

07 SVPCTX. {(SP)+.r*, PCB.w*} prY 



G-10 KN220-AA CVAX Diagnostic Processor Instruction Set 

G.3 Microcode-Assisted Emulated Instructions 
The KN220-AA CPU provides microcode assistance for the macrocode emulation of these 
instructions. The CPU processes the operand specifiers, creates a standard argument 
list, and invokes an emulation routine to perform emulation. 

Opcode Instruction NZVC Exceptions 

20 ADDP4 addlen.rw, addaddr.ab, sumlen.rw, ***0 rsv, dov 
sumaddr.ab 

21 ADDP6 addllen.rw, add1addr.ab, add2len.rw, ***0 rsv, dov 
add2addr.ab, sumlen.rw, sumaddr.ab 

F8 ASHP cnt.rb, srclen.rw, srcaddr.ab, round.rb, ***0 rsv, dov 
dstlen.rw, dstaddr.ab 

29 CMPC3Ien.rw, src1addr.ab, src2addr.ab **0* 

2D CMPC5 srcllen.rw, src1addr.ab, fill.rb, **0* 
src2Ien.rw, src2addr.ab 

35 CMPP3 Ien.rw, srcladdr.ab, src2addr.ab **00 

37 CMPP4 srcllen.rw, srcladdr.ab, src2Ien.rw, **00 
src2addr.ab 

OB CRC tbl.ab, inicrc.rl, strIen.rw, stream.ab **00 

F9 CVTLP src.rl, dstlen.rw, dstaddr.ab ***0 rsv, dov 

36 CVTPL srclen.rw, srcaddr.ab, dst. wI ***0 rsv, iov 

08 CVTPS srclen.rw, srcaddr.ab, dstlen.rw, ***0 rsv, dov 
dstaddr.ab 

09 CVTSP src1en.rw, srcaddr.ab, dstlen.rw, ***0 rsv, dov 
dstaddr.ab 

24 CVTPT srclen.rw, srcaddr.ab, tbladdr.ab, ***0 rsv, dov 
dstlen.rw, dstaddr.ab 

26 CVTTP srclen.rw, srcaddr.ab, tbladdr.ab, ***0 rsv, dov 
dstlen.rw, dstaddr.ab 

27 DIVP divrlen.rw, divraddr.ab, divdlen.rw, ***0 rsv,dov,ddvz 
divdaddr.ab, quolen.rw, quoaddr.ab 

38 EDITPC srclen.rw, srcaddr.ab, pattem.ab, **** rsv, dov 
dstaddr.ab 

3A LOCC char.rb, len.rw, addr.ab 0*00 

39 MATCHC objlen.rw, objaddr.ab, srclen.rw, 0*00 
srcaddr.ab 

34 MOVP len.rw, srcaddr.ab, dstaddr.ab **00 

2E MOVTC srclen.rw, srcaddr.ab, fill.rb, tbladdr.ab, **0* 
dstlen.rw, dstaddr.ab 



KN220-AA CVAX Diagnostic Processor Instruction Set G-11 

Opcode Instruction NZVC Exceptions 

2F MOVTUC srclen.rw, srcaddr.ab, esc.rb, **** 
tbladdr.ab, dstlen.rw, dstaddr.ab 

25 MULP mulrlen.rw, mulraddr.ab, muldlen.rw, ***0 rsv, dov 
muldaddr.ab, prodlen.rw, prodaddr.ab 

2A SCANC len.rw, addr.ab, tbladdr.ab, mask.rb 0*00 

3B SKPC char.rb, len.rw, addr.ab 0*00 

2B SPANC len.rw, addr.ab, tbladdr.ab, mask.rb 0*00 

22 SUBP4 sublen.rw, subaddr.ab, diflen.rw, ***0 rsv, dov 
difaddr.ab 

23 SUBP6 sublen.rw, subaddr.ab, minlen.rw, ***0 rsv, dov 
minaddr.ab, diflen.rw, difaddr.ab 



H 
Address Assignments 

H.1 KN220-AA R30DO Address Assignments 

H.2 KN220-AA R30DO Physical Address Space Map 
Memory Space (up to 256 Mbytes) 0000 0000 - OFFF FFFF 

Reserved Q22-bus I/O Space 1000 0000 - 1000 0007 \ 
Q22-bus Floating Address Space 1000 0008 - 1000 07FF \ Local 
User Reserved Q22-bus I/O Space 1000 0800 - 1000 OFFF \ Q22-bus 
Reserved Q22-bus I/O Space 1000 1000 -

1000 1F3F / I/O Space 
Interprocessor Comm Reg 1000 1F40 / 
Reserved Q22-bus I/O Space 1000 1F48 - 1000 1FFF / 
Reserved I/O Module Address Space 1000 2000 - 1000 7FFF 
SGEC Internal Registers 1000 8000 - 1000 803C 
Reserved (copies of SGEC Regs) 1000 8040 - 1001 FFFF 
Reserved I/O Module Address Space 1002 0000 - 1003 FFFF 
Two Copies of CVAX ROM 1004 0000 - 1007 FFFF 
Q22 System Configuration Register 1008 0000 
Q22 System Error Register 1008 0004 
Q22 Master Error Address Register 1008 0008 
Q22 Slave Error Address Register 1008 OOOC 
Q22-bus Map Base Register 1008 0010 
Reserved 1008 0014 - 1008 3FFF 
Interrupt Status Register 1008 4000 
Boot and Diagnostic Register 1008 4004 
Select Processor Register 1008 4008 
Interval Timer Register 1008 4010 
Reserved I/O Module Address Space 1008 4014 - 1008 7FFF 
Q22-bus Map Registers 1008 8000 - 1008 FFFF 
Reserved I/O Module Address Space 1009 0000 - 1009 FFFF 
DSSI Buffer RAM 1010 0000 - 1011 FFFF 
NI Station Address ROM 1012 0000 - 1012 007C 
Reserved I/O Module Address Space 1012 0080 - 1013 FFFF 
SSC Base Address Register 1014 0000 
SSC Configuration Register 1014 0010 
COAL Bus Timeout Control Register 1014 0020 
Diagnostic LED Register 1014 0030 
Reserved I/O Module Address Space 1014 0034 - 1014 0068 
Time of Year Register 1014 006C 
Reserved 1014 0070 - 1014 007C 
CVAX Console Rcvr Control/Status 1014 0080 
CVAX Console Rcvr Data Buffer 1014 0084 
CVAX Console Xmit Control/Status 1014 0088 
CVAX Console Xmit Data Buffer 1014 008C 
Reserved 1014 0090 - 1014 OODB 

H-1 



H-2 Address Assignments 

* 
* 
* 
* 
* 

I/O System Reset Register 
Reserved 

Rom Data Register 
Bus Timeout Counter 
Interval Timer 
Reserved 
Timer 0 Control Register 
Timer 0 Interval Register 
Timer 0 Next Interval Register 
Timer 0 Interrupt Vector 
Timer 1 Control Register 
Timer 1 Interval Register 
Timer 1 Next Interval Register 
Timer 1 Interrupt Vector 
MSIDB Address Decode Match Register 
MSIDB Address Decode Mask Register 
LIOD Address Decode Match Register 
LIOD Address Decode Mask Register 
Reserved 
CVAX Battery Backed-Up RAM 
Reserved I/O Module Address Space 
SII Internal Registers 
Reserved I/O Module Address Space 
Reserved 
Local Q22-bus Memory Space 
Reserved (4 copies Local Q22 Mem) 
Reserved 
Vector Read Register 0 
Vector Read Register 1 
Vector Read Register 2 
Vector Read Register 3 
Vector Write Address 
Reserved 
I/O Presence Register 
Memory Error Syndrome Register 
Memory Error Address Register 
Memory 10 Register 
SCSI 53C94 Registers 
Reserved 
Reserved (copies of SCSI Regs) 
SCSI DMA. Register 
Reserved (copies of SCSI DMA Reg) 
SCSI Buffer RAM 
Reserved (copy of SCSI RAM) 
Reserved SCSI address space 
R3000 LED Register 
Reserved I/O Module Address Space 
R3000 Non-Volatile RAM 
Reserved (copies of NVRAM) 
Reserved I/O Module Address Space 
R3000 UART Registers 
Reserved (copies of UART Regs) 
Reserved I/O Module Address Space 
Reserved I/O Module Address Space 
R3000 ROM 
Reserved I/O Module Address Space 
Reserved 

Memory Space (up to 256 Mbytes) 

Reserved 

1014 OODC 
1014 OOEO 

1014 OOFO 
1014 00F4 
1014 00F8 
1014 OOFC 
1014 0100 
1014 0104 
1014 0108 
1014 010C 
1014 0110 
1014 0114 
1014 0118 
1014 011C 
1014 0130 
1014 0134 
1014 0140 
1014 0144 
1014 0148 
1014 0400 
1014 0800 
1016 0000 
1016 0080 
1018 0000 
1400 0000 
1440 0000 
1500 0000 
1600 0050 
1600 0054 
1600 0058 
1600 005C 
1610 005C 
1600 0060 
1700 0000 
1704 0000 
1708 0000 
170C 0000 
1710 0000 
1710 002C 
1710 0040 
1714 0000 
1714 0004 
1718 0000 
171A 0000 
171C 0000 
1720 0000 
1724 0000 
1800 0000 
1800 8000 
1804 0000 
1810 0000 
1810 0040 
1814 0000 
1000 0000 
1FCO 0000 
1FC4 0000 
2000 0000 

- 1014 OOFF 

- 1014 033F 
- 1014 07FF 
- 1015 FFFF 
- 1016 007C 

1017 FFFF 
- 13FF FFFF 
- 143F FFFF 
- 14FF FFFF 
- 1600 004F 

16FF FFFF 
- 1703 FFFF 
- 1707 FFFF 
- 170B FFFF 
- 170F FFFF 

1710 0028 
1710 003C 

- 1713 FFFF 

- 1717 FFFF 
1719 FFFF 

- 171B FFFF 
171F FFFF 
1723 FFFF 
17FF FFFF 
1800 7FFF 
1803 FFFF 
180F FFFF 
1810 003C 
1813 FFFF 
18FF FFFF 
IFBF FFFF 
IFC3 FFFF 
IFFF FFFF 

- 2FFF FFFF 

3000 0000 - 3FFF FFFF 

4000 0000 - FFFF FFFF 

n*" - only accessible from Mips processor. 



Address Assignments H-3 

H.3 M7638-AA R3000 Physical 1/0 Address Space Map 

1000 

Reserved Q22-bus I/O Space 
Q22-bus Floating Address Space 
User Reserved Q22-bus I/O Space 
Reserved Q22-bus I/O Space 

1F3F / I/O Space 
Interprocessor Comm Reg 
Reserved Q22-bus I/O Space 
Reserved I/O Module Address Space 
SGEC CSRO - Vector, IPL, Mode 
SGEC CSR1 - Transmit Poll Demand 
SGEC CSR2 - Receive Poll Demand 
SGEC CSR3 - Receive Descriptor List 
SGEC CSR4 - Xmit Descriptor List 
SGEC CSR5 - Status Register 
SGEC CSR6 - Command and Mode Reg. 
SGEC CSR7 - System Base Register 
SGEC CSR8 - Reserved Register 
SGEC CSR9 - Watchdog Timers 
SGEC CSR10 - Revision Number 

and Missed Frame Count 
SGEC Boot Message Registers 
SGEC Diagnostic Registers 
Reserved (copies of SGEC Registers) 
Reserved I/O Module Address Space 
Two Copies of CVAX ROM 
Q22 System Configuration Register 
Q22 System Error Register 
Q22 Master Error Address Register 
Q22 Slave Error Address Register 
Q22-bus Map Base Register 
Reserved 
Interrupt Status Register 
Boot and Diagnostic Register 
Select Processor Register 
Interval Timer Register 
Reserved I/O Module Address Space 
Q22-bus Map Registers 
Reserved I/O Module Address Space 
DSSI Buffer RAM 
NI Station Address ROM 
Reserved I/O Module Address Space 
SSC Base Address Register 
SSC Configuration Register 
COAL Bus Timeout Control Register 
Diagnostic LED Register 
Reserved I/O Module Address Space 
Time of Year Register 

Reserved 
CVAX Console Rcvr Control/Status 
CVAX Console Rcvr Data Buffer 
CVAX Console Xmit Control/Status 
CVAX Console Xmit Data Buffer 
Reserved 
I/O System Reset Register 
Reserved 
Rom Data Register 
Bus Timeout Counter 
Interval Timer 
Reserved 
Timer 0 Control Register 
Timer 0 Interval Register 
Timer 0 Next Interval Register 
Timer 0 Interrupt Vector 

1000 0000 - 1000 0007 \ 
1000 0008 - 1000 07FF \ Local 
1000 0800 - 1000 OFFF \ Q22-bus 
1000 1000 -

1000 1F40 
1000 1F48 -
1000 2000 -
1000 8000 
1000 8004 
1000 8008 
1000 800C 
1000 8010 
1000 8014 
1000 8018 
1000 801C 
1000 8020 
1000 8024 

1000 8028 

/ 
1000 1FFF / 
1000 7FFF 

1000 802C - 1000 8034 
1000 8038 - 1000 803C 
1000 8040 - 1001 FFFF 
1002 0000 - 1003 FFFF 
1004 0000 - 1007 FFFF 
1008 0000 
1008 0004 
1008 0008 
1008 OOOC 
1008 0010 
1008 0014 - 1008 3FFF 
1008 4000 (mips unique) 
1008 4004 
1008 4008 (mips unique) 
1008 4010 
1008 4014 - 1008 7FFF 
1008 8000 - 1008 FFFF 
1009 0000 - 1009 FFFF 
1010 0000 - 1011 FFFF 
1012 0000 - 1012 007C 
1012 0080 - 1013 FFFF 
1014 0000 
1014 0010 
1014 0020 
1014 0030 
1014 0034 - 1014 0068 
1014 006C 

1014 0070 - 1014 007C 
1014 0080 
1014 0084 
1014 0088 
1014 008C 
1014 0090 - 1014 OODB 
1014 OODC 
1014 OOEO 
1014 OOFO 
1014 00F4 
1014 00F8 
1014 OOFC - 1014 DOFF 
1014 0100 
1014 0104 
1014 0108 
1014 010C 



H-4 Address Assignments 

Timer 1 Control Register 1014 0110 
Timer 1 Interval Register 1014 0114 
Timer 1 Next Interval Register 1014 0118 
Timer 1 Interrupt Vector 1014 011C 
DSSIDB Address Decode Match Reg 1014 0130 
DSSIDB Address Decode Mask Register 1014 0134 
LIOD Address Decode Match Register 1014 0140 
LIOD Address Decode Mask Register 1014 0144 
Reserved 1014 0148 - 1014 033F 
CVAX Battery Backed-Up RAM 1014 0400 - 1014 07FF 
Reserved I/O Module Address Space 1014 0800 - 1015 FFFF 
DSSI Diagnostic Register 0 1016 0000 
DSSI Diagnostic Register 1 1016 0004 
DSSI Diagnostic Register 2 1016 0008 
DSSI Control and Status Register 1016 OOOC 
DSSI 10 Register 1016 0010 
Reserved DSSI Register 1016 0014 
Reserved DSSI Register 1016 0018 
DSSI Timeout Register 1016 001C 
Reserved DSSI Register 1016 0020 
Reserved DSSI Register 1016 0024 
Reserved DSSI Register 1016 0028 
Reserved DSSI Register 1016 002C 
Reserved DSSI Register 1016 0030 
Reserved DSSI Register 1016 0034 
DSSI Short Target List Pointer 1016 0038 
DSSI Long Target List Pointer 1016 003C 
DSSI Initiator List Pointer 1016 0040 
DSSI DSSI Control REgister 1016 0044 
DSSI DSSI Status REgister 1016 0048 
Reserved DSSI Register 1016 004C 
Reserved DSSI Register 1016 0050 
DSSI Diagnostic Control Register 1016 0054 
DSSI Clock Control Register 1016 0058 
DSSI Internal State Register 0 1016 005C 
DSSI Internal State Register 1 1016 0060 
DSSI Internal State Register 2 1016 0064 

DSSI Internal State Register 2 1016 0068 
Reserved DSSI Register 1016 006C 
Reserved DSSI Register 1016 0070 
Reserved DSSI Register 1016 0074 
Reserved DSSI Register 1016 0078 
Reserved DSSI Register 1016 007C 
Reserved I/O Module Address Space 1016 0080 - 1017 FFFF 
Reserved 1018 0000 - 13FF FFFF 
Local Q22-bus Memory Space 1400 0000 - 143F FFFF 
Reserved (4 copies Local Q22 Mem) 1440 0000 - 14FF FFFF 
Reserved 1500 0000 - 1600 004F 

** Vector Read Register 0 1600 0050 (mips unique) 
** Vector Read Register 1 1600 0054 (mips unique) 
** Vector Read Register 2 1600 0058 (mips unique) 
** Vector Read Register 3 1600 005C (mips unique) 

Reserved 1600 0060 - 1610 0058 
** Vector Write Register 1610 005C (mips unique) 

Reserved 1610 0060 - 16FF FFFF 
* I/O Presence Register 1700 0000 -

1703 FFFF (mips unique) 
* Memory Error Syndrome Register 1704 0000 -

1707 FFFF (mips unique) 
* Memory Error Address Register 1708 0000 -

170B FFFF (mips unique) 
* Memory 10 Register 170C 0000 -



170F FFFF (mips unique) 
53C94 Transfer Counter Lo Register 
53C94 Transfer Count Lo Register 
53C94 Transfer Counter Hi Register 
53C94 Transfer Count Hi Register 
53C94 FIFO Register 
53C94 Command Register 
53C94 Status Register 
53C94 Select Bus ID Register 
53C94 Interrupt Status Register 
53C94 Select Timeout Register 
53C94 Sequence Step Register 
53C94 Sync Transfer Period Register 
53C94 FIFO Flags Register 
53C94 Synchronous Offset Register 
53C94 Configuration Register 
53C94 Clock Conversion Register 
53C94 Test Register 
Reserved 
Reserved (copies of SCSI Regs) 
SCSI DMA Register 
Reserved (copies of SCSI DMA Reg) 
SCSI Buffer RAM 
Reserved (copy of SCSI RAM) 
Reserved SCSI address space 

* R3000 LED Register 
Reserved I/O Module Address Space 

* R3000 Non-Volatile RAM 
Reserved I/O Module Address Space 

* R3000 UART Registers 
* Reserved (copies of UART Regs) 

Reserved I/O Module Address Space 
Reserved I/O Module Address Space 
Reserved I/O Module Address Space 

* R3000 ROM 
Reserved I/O Module Address Space 
Reserved 

Address Assignments H-5 

1710 0000 (Read Only) 
1710 0000 (Write Only) 
1710 0004 (Read Only) 
1710 0004 (Write Only) 
1710 0008 
1710 oooc 
1710 0010 (Read Only) 
1710 0010 (Write Only) 
1710 0014 (Read Only) 
1710 0014 (Write Only) 
1710 0018 (Read Only) 
1710 0018 (Write Only) 
1710 001C (Read Only) 
1710 001C (Write Only) 
1710 0020 
1710 0024 (Write Only) 
1710 0028 (Write Only) 
1710 002C - 1710 003C 
1710 0040 - 1713 FFFF 
1714 0000 (Write Only) 
1714 0004 - 1717 FFFF 
1718 0000 - 1719 FFFF 
171A 0000 - 171B FFFF 
171C 0000 - 171F FFFF 
1720 0000 - 1723 FFFF 
1724 0000 - 17FF FFFF 
1800 0000 - 1807 FFFF 
1808 0000 - 180F FFFF 
1810 0000 - 1810 003C 
1810 0040 - 1813 FFFF 
1814 0000 - 18FF FFFF 
1910 0000 - 191F FFFF 
1940 0000 - 1FBF FFFF 
1FCO 0000 - 1FC3 FFFF 
1FC4 0000 - 1FFF FFFF 
2000 0000 - 2FFF FFFF 

H.4 M7638-AA CVAX Physical 1/0 Address Space Map 



H-6 Address Assignments 

Reserved Q22-bus I/O Space 
Q22-bus Floating Address Space 
User Reserved Q22-bus I/O Space 
Reserved Q22-bus I/O Space 
Interprocessor Comm Reg 
Reserved Q22-bus I/O Space 
Reserved I/O Module Address Space 
SGEC CSRO - Vector, IPL, Mode 
SGEC CSR1 - Transmit Poll Demand 
SGEC CSR2 - Receive Poll Demand 
SGEC CSR3 - Receive Descriptor List 
SGEC CSR4 - Xmit Descriptor List 
SGEC CSRS - Status Register 
SGEC CSR6 - Command and Mode Reg. 
SGEC CSR7 - System Base Register 
SGEC CSR8 - Reserved Register 
SGEC CSR9 - Watchdog Timers 
SGEC CSR10 - Revision Number 

and Missed Frame Count 
SGEC Boot Message Registers 
SGEC Diagnostic Registers 
Reserved (copies of SGEC Registers) 
Reserved I/O Module Address Space 
Two Copies of CVAX ROM 
Q22 System Configuration Register 
Q22 System Error Register 
Q22 Master Error Address Register 
Q22 Slave Error Address Register 
Q22-bus Map Base Register 
Reserved 
Interrupt Status Register 
Boot and Diagnostic Register 
Select Processor Register 
Interval Timer Register 
Reserved I/O Module Address Space 
Q22-bus Map Registers 
Reserved I/O Module Address Space 
DSSI Buffer RAM 
NI Station Address ROM 
Reserved I/O Module Address Space 
SSC Base Address Register 
SSC Configuration Register 
COAL Bus Timeout Control Register 
Diagnostic LED Register 
Reserved I/O Module Address Space 
Time of Year Register 

Reserved 
CVAX Console Rcvr Control/Status 
CVAX Console Rcvr Data Buffer 
CVAX Console Xmit Control/Status 
CVAX Console Xmit Data Buffer 
Reserved 
I/O System Reset Register 
Reserved 
Rom Data Register 
Bus Timeout Counter 
Interval Timer 
Reserved 
Timer 0 Control Register 
Timer 0 Interval Register 
Timer 0 Next Interval Register 
Timer 0 Interrupt Vector 
Timer 1 Control Register 
Timer 1 Interval Register 
Timer 1 Next Interval Register 

2000 0000 - 2000 0007 \ 
2000 0008 - 2000 07FF \ Local 
2000 0800 - 2000 OFFF \ Q22-bus 
2000 1000 - 2000 1F3F / I/O Space 
2000 1F40 / 
2000 1F48 - 2000 1FFF / 
2000 2000 - 2000 7FFF 
2000 8000 
2000 8004 
2000 8008 
2000 800C 
2000 8010 
2000 8014 
2000 8018 
2000 801C 
2000 8020 
2000 8024 

2000 8028 
2000 802C - 2000 8034 
2000 8038 - 2000 803C 
2000 8040 - 2001 FFFF 
2002 0000 - 2003 FFFF 
2004 0000 - 2007 FFFF 
2008 0000 
2008 0004 
2008 0008 
2008 OOOC 
2008 0010 
2008 0014 - 2008 3FFF 
2008 4000 (mips unique) 
2008 4004 
2008 4008 (mips unique) 
2008 4010 
2008 4014 - 2008 7FFF 
2008 8000 - 2008 FFFF 
2009 0000 - 2009 FFFF 
2010 0000 - 2011 FFFF 
2012 0000 - 2012 007C 
2012 0080 - 2013 FFFF 
2014 0000 
2014 0010 
2014 0020 
2014 0030 
2014 0034 - 2014 0068 
2014 006C 

2014 0070 - 2014 007C 
2014 0080 
2014 0084 
2014 0088 
2014 008C 
2014 0090 - 2014 OODB 
2014 OODC 
2014 OOEO 
2014 OOFO 
2014 00F4 
2014 00F8 
2014 OOFC - 2014 DOFF 
2014 0200 
2014 0104 
2014 0108 
2014 010C 
2014 0110 
2014 0114 
2014 0118 



* 
* 
* 
* 

Timer 1 Interrupt Vector 
DSSIDB Address Decode Match Reg 
DSSIDB Address Decode Mask Register 
LIOD Address Decode Match Register 
LIOD Address Decode Mask Register 
Reserved 
CVAX Battery Backed-Up RAM 
Reserved I/O Module Address Space 
DSSI Diagnostic Register 0 
DSSI Diagnostic Register 1 
DSSI Diagnostic Register 2 
DSSI Control and Status Register 
DSSI ID Register 
Reserved DSSI Register 
Reserved DSSI Register 
DSSI Timeout Register 
Reserved DSSI Register 
Reserved DSSI Register 
Reserved DSSI Register 
Reserved DSSI Register 
Reserved DSSI Register 
Reserved DSSI Register 
DSSI Short Target List Pointer 
DSSI Long Target List Pointer 
DSSI Initiator List Pointer 
DSSI DSSI Control REgister 
DSSI DSSI Status REgister 
Reserved DSSI Register 
Reserved DSSI Register 
DSSI Diagnostic Control Register 
DSSI Clock Control Register 
DSSI Internal State Register 0 
DSSI Internal State Register 1 
DSSI Internal State Register 2 
DSSI Internal State Register 2 
Reserved DSSI Register 
Reserved DSSI Register 

Reserved DSSI Register 
Reserved DSSI Register 
Reserved DSSI Register 
Reserved I/O Module Address Space 
Reserved 
Reserved 
Reserved 
I/O Presence Register 
Memory Error Syndrome Register 
Memory Error Address Register 
Memory 10 Register 
53C94 Transfer Counter Lo Register 
53C94 Transfer Count Lo Register 
53C94 Transfer Counter Hi Register 
53C94 Transfer Count Hi Register 
53C94 FIFO Register 
53C94 Command Register 
53C94 Status Register 
53C94 Select Bus ID Register 
53C94 Interrupt Status Register 
53C94 Select Timeout Register 
53C94 Sequence Step Register 
53C94 Sync Transfer Period Register 
53C94 FIFO Flags Register 
53C94 Synchronous Offset Register 
53C94 Configuration Register 
53C94 Clock Conversion Register 
53C94 Test Register 

2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 

2016 
2016 
2016 
2018 
2400 
2500 
2700 
2704 
2708 
270C 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 
2710 

011C 
0130 
0134 
0140 
0144 

Addre~s Assignments H-7 

0148 - 2014 033F 
0400 - 2014 07FF 
0800 - 2015 FFFF 
0000 
0004 
0008 
OOOC 
0010 
0014 
0018 
001C 
0020 
0024 
0028 
002C 
0030 
0034 
0038 
003C 
0040 
0044 
0048 
004C 
0050 
0054 
0058 
005C 
0060 
0064 
0068 
006C 
0070 

2016 0074 
0078 
007C 
0080 - 2017 FFFF 
0000 - 23FF FFFF 
0000 - 24FF FFFF 
0000 - 26FF FFFF 
0000 - 2703 FFFF (mips unique) 
0000 - 2707 FFFF (mips unique) 
0000 - 270B FFFF (mips unique) 
0000 - 270F FFFF (mips unique) 
0000 (Read Only) 
0000 (Write Only) 
0004 (Read Only) 
0004 (Write Only) 
0008 
OOOC 
0010 (Read Only) 
0010 (Write Only) 
0014 (Read Only) 
0014 (Write Only) 
0018 (Read Only) 
0018 (Write Only) 
001C (Read Only) 
ODIC (Write Only) 
0020 
0024 (Write Only) 
0028 (Write Only) 



H-8 Address Assignments 

Reserved 2710 002C - 2710 003C 
Reserved (copies of SCSI Regs) 2710 0040 - 2713 FFFF 
SCSI DMA Register 2714 0000 {Write Only} 
Reserved (copies of SCSI DMA Reg) 2714 0004 - 2717 FFFF 
SCSI Buffer RAM 2718 0000 - 2719 ·FFFF 
Reserved (copy of SCSI RAM) 271A 0000 - 271B FFFF 
Reserved SCSI address space 271C 0000 - 271F FFFF 

* R3000 LED Register 2720 0000 - 2723 FFFF 
Reserved I/O Module Address Space 2724 0000 - 27FF FFFF 

* R3000 Non-Volatile RAM 2800 0000 - 2807 FFFF 
Reserved I/O Module Address Space 2808 0000 - 280F FFFF 

* R3000 UART Registers 2810 0000 - 2810 003C 

* Reserved {copies of UART Regs} 2810 0040 - 2813 FFFF 
Reserved I/O Module Address Space 2814 0000 - 28FF FFFF 
Reserved I/O Module Address Space 2910 0000 - 291F FFFF 
Reserved I/O Module Address Space 2940 0000 - 2FBF FFFF 

* R3000 ROM 2FCO 0000 - 2FC3 FFFF 
Reserved I/O Module Address Space 2FC4 0000 - 2FFF FFFF 
Local Q22-bus Memory Space 2400 0000 - 243F FFFF 



I 
Prestoserve 

1.1 Overview 
The DECsystem 5500 contains .5 Mbyte of non-volatile battery-backup-up RAM memory 
for use by Prestoserve disk cache software. This NVRAM and the Presto serve software 
can be used together to increase the performance of the ULTRIX Network File System 
(NFS). The NVRAM acts as a write cache for synchronous disk I/O. In Section 1.3 is a 
brief description of some of the firmware commands associated with Prestoserve software. 

For more detailed information on Prestoserve and the commands used under the ULTRIX 
operating system, refer to the Guide to Prestoserve (AA-PE4YA-TE). 

1.2 Operation 
If Prestoserve is being run on the DECsystem 5500 and normal shutdown procedures are 
followed, the data is automatically recovered and moved to the appropriate disks. 

If Presto serve is being used on the DEC system 5500 and the system is not shut down 
normally, because of a power failure, hardware failure or software failure, the data in the 
NVRAM will be backed up by a battery on the KN220-AA CPU module. When ULTRIX 
is brought back up, the data will be moved to the appropriate locations on the disk(s) by 
Prestoserve software. If the system cannot be re-booted, due to a hardware problem, the 
data may be able to be saved on tape and restored to the replacement CPU module. 

NOTE 
If a DECsystem 5500 is running Prestoserve and ULTRIX is not shut down in 
a orderly fashion, the following MUST be done in order to preserve critical 
data in the NVRAM and to prevent possible DATA CORRUPrION (only if the 
KN220-AA CPU module is to be replaced and ULTRIX booted during repair or 
troubleshooting). No special action needs to be taken if ULTRIX is not booted 
and ONLY diagnostics are going to be run on the spare module. If ULTRIX 
is going to be booted on the spare CPU module, it is CRITICAL that the data 
be moved from the NVRAM on the bad CPU module to tape (if the hardware 
problem is not too severe to perform this task) and restored to the replacement 
module before ULTRIX is booted. Section 1.3 list the firmware commands that 
will allow you to perform this task. 

1.3 Firmware Commands 
The following sections give a brief description of some of the firmware commands 
associated with Prestoserve. 

1-1 



1-2 Prestoserve 

1.3.1 The de Command 

To determine if the Presto serve cache contains data, use the dc command. 

The following is an example of the dc command when the Prestoserve cache contains data 
and is considered dirty: 

»> dc IRET! 
Disk Cache - Dirty 
»> 

If the cache does not contain any data, it is considered clean, and the following message 
is displayed on the console terminal: 

Disk Cache - Clean 

If the re is not data in the cache, you can follow normal procedures for rebooting or 
troubleshooting. 

NOTE 
Always run the dc command before removing or using any DECsystem 5500 
CPU module to avoid losing data or corrupting your disk(s). 

1.3.2 The dc/save Command 

The following is an example of the dc/save command when the cache contains data: 

»> dc/save muaO !RET! 
Disk Cache - Dirty 
Do you want to continue (y/n)? y ~ 

-MUAO 
Zero Disk Cache (y/n)? y ~ 
»> 

The following is an example of the dc/save command when the cache contains no data, 
and there is nothing to write to the disk: 

»> dc/save muaO ~ 
Disk Cache - Clean 
»> 

1.3.3 The dc/zero Command 

If you want to clear the contents of the Prestoserve cache because the data is not wanted 
or because the data cannot be saved to tape with the dc/save command, use the dc/zero 
command. 

The dc/zero command prompts you to confirm that you want to continue and, if you 
answer Y, fills the cache with zeroes. Use this command as a security measure to ensure 
that the cache is cleared. 

An example of the command is below: 

»> dc/zero fRET! 
Do you want to continue (yin)? n ~ 
»> 
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1.3.4 The dc/restore Command 

The following is an example of the dc/restore command when the Presto serve cache 
contains data to be restore to the replacement KN220-AA CPU module: 

»> dc/restore muaO ~ 
Disk Cache - Dirty 
Do you want to continue (y/n)? n IRETI 
»> 

The following is an example of the ddrestore command when the cache contains no data: 

»> dc/restore muaO ~ 

-MUAO 
»> 
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