


15.0 Multi-Processor Considerations 

15.1 Auxiliary/Arbiter Differences 

When the KA630 is configured as an auxiliary, its operation diffe=s 
from operation as an arbiter KA630 in several important areas: 

1. The arbiter KA630 arbitrates bus mastership per 
the Q22-Bus DMA protocol; the arbitration logic 
is disabled on an auxiliary KA630. 

2. Both the arbiter and auxiliary KA630 request bus 
mastership via the Q22-Bus DMA Request protocol. 

a. They both assert BDMR on the Q22-Bus. 
b. The arbiter KA630 receives DMGl from its 

arbitration logic; the auxiliary receives 
DMGl from its Q22-Bus BDMGI pin. 

c. Only the auxiliary KA630 actually asserts 
BSACK on the Q22-Bus. 

3. The arbiter KA630 asserts the Q22-Bus BlNlT signal 
when DCOK is negated and when its CPU software writes 
to its Bus Initialize Register; the auxiliary KA630 
never asserts Q22-Bus BINIT, but receives BlNIT and 
uses it to initialize the MicroVAX chip and to clear 
all internal registers which are cleared by the 
negation of DCOK. (Refer to section 14.1). 

4. The physical address of the Interprocessor Communication 
Reqister is different for each of the four KA630 
arbiter/auxiliary configurations (per section 14.3.1). 

5. An auxiliary KA630 can be halted by setting bit <08> 
(AUX HLT) of its lnterprocessor Communication Register. 
On an arbiter KA630, this feature is disabled and 
AUX HLT is a read-only bit which always reads as zero. 
(Refer to section 14.3.1). 

6. The CPU halts are controlled by the external connector 
HLT ENB input. However, the external halts which are 
affected differ somewhat for the arbiter and auxiliary 
KA630 modules. (Refer to section 3.3.2). 

7. Each arbiter or auxiliary KA630 module can field interrupt 
requests from its interval timer, from its console device, 
and from its interprocessor doorbell. Only the arbiter 
KA630 can field interrupts from Q22-Bus interrupt request 
lines BR7-4. 

8. The arbiter asserts BlAKO to the Q22-Bus when it responds 
to a Q22-Bus interrupt request; the auxiliary asserts 
BlAKO to the Q22-Bus when it receives the assertion of 
BIAKI from the Q22-Bus. 



9. Although both the arbiter and auxiliary KA630 modules 
contain the same time of year clock and battery back-up 
circuitry, it is assumed that the auxiliary will be 
configured without batteries and that its clock will 
never actually be enabled. 

15.2 Multi-Processor Features 

The following features have been added to the KA630 to allow its 
use in multi-processor systems: 

1. A 2-bit code, received at the external connector{ allows 
the KA630 module to be configured as the arbiter or as 
one of three auxiliaries (section 3.3.2). Section 15.1 
presents a list of arbiter/auxiliary differences. 

2. The Interprocessor Communication Register (section 14.3) 
provides a mechanism for interprocessor interrupts, for 
enabling and disabling external access to local memory 
and for flagging local memory parity errors caused by 
external references. On auxiliary KA630 modules, it 
also provides a mechanism for "halting!! the CPU. 

15.3 KA630 Based Multi-Processor Systems 

The KA630 multi-processor features were designed for use in a 
message passing environment similar to the System Communications 
Architecture (SCA) which is currently layered on the CI Port 
Architecture. 

Each KA630 processor in a system fetches instructions and data 
primarily from its own local memory. The various processors 
communicate via message queues stored in local memory which 
has been mapped to the Q22-Bus address space. Typically, the 
processors use the interprocessor doorbell feature to interrupt 
each other after placing a message in an empty queue. 

In most systems all Q22-Bus devices would be under the direct 
control of the arbiter processor which fields all interrupts. 
When a disk controller is under the direct control of the 
arbiter CPU, then the arbiter must set up the transfer of 
program and data information between the corresponding disks 
and the auxiliary processors. The auxiliary processor would 
be responsible for setting up its own Q22-Bus Map to point 
to the local memory space which is a target of that transfer. 



Following a power up or system restart, the auxiliary CPU runs 
its self-test diagnostics, clears the valid bits in its Q22-Bus 
Map mapping registers, enters Halt Mode ROM space and then sets 
its own Interprocessor Communication Register bits <08> (AUX HLT) 
and <06:05> (DBI IE and LM EAE). The arbiter CPU waits for the 
auxiliary's LM EAE bit to set, "boots" the auxiliary CPU by 
loading the appropriate programs and data into the arbiter's 
own local memory which are mapped (via the Q22-Bus map) to an 
assigned Q22-Bus address space. The arbiter then clears the 
auxiliary's AUX HLT bit. The auxiliary CPU, still in Halt Mode 
ROM space, waits for its AUX HLT bit to clear and then begins 
auxiliary execution at a specified location in the Q22-Bus 
address space (referencing local memory in the arbiter) _ 

15.4 PDP-II Based Multi-Processor Systems 

Up to three auxiliary KA630 modules may be added to a KDFII-B 
or KDJII-B based Q22-Bus system. Operation of a PDP-II based 
system is similar to that of a KA630 based system. However, 
the following issues must be addressed: 

1. When a PDP-II processor is arbiter, its "local" memory 
is actually Q22-Bus memory_ This appears to present no 
special problems. Obviously, a portion of the Q22-Bus 
memory address space must be reserved for mapping the 
auxiliary KA630 modules! local memory. 

2. Since the PDP-II does not contain an interprocessor 
communication register, an external device must be added 
which allows the auxiliary KA630 modules to interrupt 
the PDP-II. 

/Since the KA630 console program does not interrupt the 
arbiter CPU, they do not require modification if this 
external device is not compatible with the KA630 
interprocessor communication register (one could use 
either a DLVll or a DRVl1) ./ 



APPENDIX A 
Module Pinouts 

A.I KA630 Module Pinouts 

The KA630 AB row module pinouts are compatible with the Q22-Bus 
specification (DEC standard 160). The SRUN L signal appears on 
pin AFI. The CD row module pinouts utilize the CD-Interconnect 
to communicate with up to two memory expansion modules. 

Note: The KA630 Module can not be used in slots for which the 
Q22-Bus is connected to both the AB and CD rows (Q22/Q22 
configuration). The backplane CD rows must be compatible 
with the entire CD-Interconnect specification (required 
for the use of MS630 modules) or must make no connections 
except for the +5 volt and ground pins designated by the 
CD-Interconnect specification. 

Tables A-I and A-2 list the KA630 AB and CD slot pinouts. 

AAl BIRQS L AA2 +5 BAI BDCOK H BA2 +5 
ABl BIRQ6 L AB2 BBI BPOK H BB2 
ACI BDAL16 L AC2 GND BCl BDAL18 L BC2 GND 
ADI BDAL17 L AD2 +12 BDI BDAL19 L BD2 +12 
AEI AE2 BDOUT L BEl BDAL20 L BE2 BDAL02 
AFI SRUN L AF2 BRPLY L BFl BDAL21 L BF2 BDAL03 
AHI AH2 BDIN L BHI BH2 BDAL04 
AJI GND AJ2 BSYNC L BJI GND BJ2 BDAL05 
AKI AK2 BWTBT L BKI BK2 BDAL06 
ALI AL2 BIRQ4 L BLI BL2 BDAL07 
AMl GND AM2 BIAKI L BMI GND BM2 BDAL08 
ANI BDMR L AN2 BIAKO L BNI BSACK L BN2 BDAL09 
API BHALT L AP2 BBS7 L BPI BIRQ7 L BP2 BDALIO 
ARI BREF L AR2 BDMGI L BRI BEVNT L BR2 BDALII 
ASI AS2 BDMGO L BSI BS2 BDALl2 
ATI GND AT2 BINIT L BTl GND BT2 BDAL13 
AUl AU2 BDALOO L BUI BU2 BDAL14 
AVI Av2 BDALOI L BVI +5 BV2 BDAL15 

KA630 Module AB Slot Pinouts 
Table A-I 
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CAl CA2 +5 DAI DA2 +5 
CBl CB2 MAA<9> L DBI DB2 MAA<7> L 
CCI CC2 GND DCl DC2 GND 
CDI CD2 RAS<5> H DDI DD2 MAA<5> L 
CEI CE2 BMCAS<O> L DEI DE2 MAA<4> L 
CFl CF2 RAS<I> H DFI DF2 MAA<3> L 
CHI CH2 BMCAS<I> H DHI DH2 M..Zl.A<6> L 
CJl 
CKl 
CLI 
CMI 
CNI 
CPI 
CRI 
CSI 
CTI GND 
CUI 
CVI 

CJ2 MSID<O> L DJI 
CK2 MSWT<I> H DKI 
CL2 RAS<4> H DLI 
CM2 MSID<l> L DMI 
CN2 MAA<I> L DNI 
CP2 MAA<2> L DPI 
CR2 MAA<O> L DRI 
CS2 MAA<8> L DSI 
CT2 MSID<4> L DTI GND 
CU2 RAS<O> H DUI 
CV2 DVI 

KA630 Module CD Slot Pinouts 
Table A-2 

A.2 MS630 Module Pinouts 

DJ2 MSID<2> L 
DK2 RAS<3> H 
DL2 RAS<7> H 
DM2 MSID<3> L 
DN2 RAS<2> H 
DP2 BMCAS<2> 
DR2 BHCAS<3> 
DS2 
DT2 
DU2 RAS<6> H 
DV2 

The MS630-AA is a dual height module which mounts in the CD rows 
and, therefore, has CD Row pinouts only. The MS630-BA, MS630-BB 
and MS630-CA are quad height modules which have both AS and CD 
row pinouts. 

The MS630 AB row ,module pinouts connect with +5 volts (pins AA2, 
SA2 and BVI) and ground (pins AC2, AJI, AMI, ATI, BC2, BJI, BMI 
and BTl) only. The MS630 also connects pin AM2 to pin AN2 
(passing BIAK) and pin AR2 to AS2 (passing BDMG). The CD row 
module pinouts require the CD-Interconnect to communicate with 
the KA630 module and/or another MS630 module. 

Note: The MS630 Module can not be used in slots for which the 
Q22-Bus is connected to both the AS and CD rows (Q22/Q22 
configuration). The CD rows must be compatible with the 
the CD-Interconnect specification. 

Tables A-3 and A-4 list the MS630 AS and CD slot pinouts. 
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AAI AA2 +5 BAI BA2 +5 
ABI AB2 BBI BB2 
ACI AC2 GND BCl BC2 GND 
ADI AD2 BDI BD2 
AEI AE2 BEl BE2 
AFI AF2 BFI BF2 
ARI AH2 BHl BH2 
AJI GND AJ2 BJI GND BJ2 
AKI AK2 BKI BK2 
ALI AL2 BLI BL2 
AMI GND AM2 BlAK L BMI GND BM2 
ANI AN2 BlAK L BNl BN2 
API AP2 BPI BP2 
ARI AR2 BDMG L BRI BR2 
ASI AS2 BDMG L BSI BS2 
ATI GND AT2 BTl GND BT2 
AUI AU2 BUI BU2 
AVI AV2 BVI +5 BV2 

MS630 Module AB Slot Pinouts 
Table A-3 

CAl CA2 +5 DAI DA2 +5 
CBl MAA<9> L CB2 MAA<9> L DBI MAA<7> L DB2 MAA<7> L 
CCI CC2 GND DCI DC2 GND 
CDI RAS<5> H CD2 RAS<l> H DDI MAA<5> L DD2 MAA<5> L 
CEI BMCAS<O> H CE2 BMCAS<O> L DEI MAA<4> L DE2 M..n.A<4> L 
CFI RAS<I> H CF2 DFI MAA<3> L DF2 MAA<3> L 
CHI BMCAS<I> H CH2 BMCAS<l> H DHI MAA<6> L DH2 MA..2\<6> L 
CJl MSlD<O> L CJ2 MSlD<2> L DJI MSlD<2> L DJ2 
CKI MSWT<l> H CK2 MSWT<l> H DKI RAS<3> H DK2 
CLI RAS<4> H CL2 RAS<O> H DLI RAS<7> H DL2 RAS<3> H 
CMI MSID<l> L CM2 MSID<3> L DMI MSID<3> L DM2 
CNI MAA<I> L CN2 MAA<l> L DNI RAS<2> H DN2 
CPl MAA<2> L CP2 MAA<2> L DPI BMCAS<2> H DP2 BMCAS<2> H 
CRI MAA<O> L CR2 MAA<O> L DRI BMCAS<3> H DR2 BMCAS<3> H 
CSI MAA<8> L CS2 MAA<8> L DSI Spare DS2 Spare 
CTI GND CT2 MSlD<4> L DTI GND DT2 MSlD<4> L 
CUI RAS<O> H CU2 DUI RAS<6> H DU2 RAS<2> H 
CVl CV2 DVl DV2 

MS630 Module CD Slot Pinouts 
Table A-4 

----------------------------------------------.------.---



APPENDIX B 
Indicators, Switches, and Jumpers 

B.l KA630 Indicator Lights 

Five Light Emitting Diodes are mounted at the top of KA630 Module. 
The single green LED is lit if the Q-Bus BDCOK signal is asserted. 
The four red LED's are controlled from the Boot and Diagnostic 
Display Register. The status of these four bits is also available 
on the connector mounted at the top of the KA630 module. 

B.2 Switches 

The KA630 contains no switches. All configuration information is 
received via the external connector described in section 3.3.2. 

B.3 Manufacturing Test Jumpers 

To be supplied. 



APPENDIX C 
Physical Address Assignments 

C.l General 

Address Range Contents 

0000 0000 OOFF FFFF Local Memory Space (16MB) 
0100 0000 1FFF FFFF Reserved Memory Space ( 496MB) 
2000 0000 2000 1FFF Q22-Bus I/O Space (8KB) 
2000 2000 2003 FFFF Reserved I/O Space (248KB) 
2004 0000 2004 FFFF Halt Mode ROM Space (64KB) 
2005 0000 2005 FFFF Run Mode ROM Space (64KB) 
2006 0000 2007 FFFF Reserved Local ROM Space (128KB) 
2008 0000 200B FFFF Local Register 1/0 Space ( 256KB) 
200C 0000 3FFF FFFF Reserved I/O Space (255.25 MB) 
3000 0000 303F FFFF Q22-Bus Memory Space (4MB) 
3040 0000 3FFF FFFF Reserved I/O Space (252MB) 

C.2 Q22-Bus I/O Space 

The only KA630 register located in the 8KB Q22-Bus I/O address 
space (2000 0000 - 2000 IFFF) is the Interprocessor Communication 
Registers. This register is accessible by both the KA630 CPU and 
external Q22-Bus devices: 

Hex 32-Bit Octal 22-Bit 
Address Address Register 

2000 IF40 17 777 500 ICR (KA630 Arbiter CPU) 
2000 1F42 17 777 502 ICR (KA630 Auxiliary #-1) 
2000 IF44 17 777 504 ICR (KA630 Auxiliary #2) 
2000 1F46 17 777 506 ICR (KA630 Auxiliary #3) 



C.3 Local Register I/O Space 

The 256KB Local Register I/O Space (2008 0000 - 200B FFFF) 
contains KA630 registers which are not accessible from the 
Q22-Bus. Most of the addresses in this space are unassigned 
and respond as non-existent memory. 

The following KA630 registers have device addresses within 
the Local Register I/O Space: 

Hex 32-Bit 
Address 

2008 0000 
2008 0004 
2008 0008 
2008 OOOC 

2008 8000 

2008 FFFC 

200B 8000 

200B 807E 

Register 

Boot and Diagnostic Register 
Memory System Error Register 
CPU Error Address Register 
DMA Error Address Register 

Q22-Bus Map Registers 

Time of Year Clock 
Registers 


