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DESCRIPTION 

The VAX-111782 Attached Processor 
System is available in three complete 
packaged systems. Each packaged sys
~em includes two CPUs each with an 
LA120 console terminal, the VAX/VMS 
operating system, various memory 
sizes, a choice of mass storage sub
systems, and an 8-line communication 
multiplexer. 

The VAX-111782 Attached Processor 
is also available as an upgrade option 
to a single processor VAX-111780 
system. Components of the attached 
processor system upgrade include the 
CPU, an LA120 console terminal, one 
Mbyte of MA780 shared memory 
(maximum of eight Mbytes) with 
battery backup, and the cache invali
date option. The attached processor 
does not support ItO peripherals. All 
110 devices and peripherals are con
nected to the primary processor. Both 
processors must be at the same revi
sion level and the same version of 
microcode. Neither the Writable Con
trol Store (WCS) option nor the 2.2 
MB/s RP07 drive are supported. 

Shared Memory Subsystem 
The attached processor upgrade is 
delivered with one Mbyte of shared 
memory that can expand to a total of 
eight Mbytes. The packaged systems 
are available with a choice of shared 
memory sizes and are also expandable 
to a total of eight M bytes. The MA780 
shared memory is 16 Kbit MOS 
Random Access Memory (RAM) with 
Error Correcting Code (ECC). Each 
CPU cabinet contains local memory 
for diagnostics. 

Multiprocessing 
In a tightly-coupled system, the CPUs 
share the same operating system code 
and data structures. Asymmetric CPUs 
cannot execute the entire operating 
system cqde at the same time. All 
kernel and interrupt code is executed 

eliminating the need for complex 
synchronization or locking mechanisms 
of various data structures. The primary 
processor conducts all l!O operations 
and schedules all workloads. The 
scheduling algorithm is the same time
sliced, priority-driven one that equips 
any VAX/VMS system for timesharing, 
batch, or realtime applications. When 
a process on the attached processor 
completes its quantum of time or 
needs to change mode to kernel or do 
110 , which the primary alone handles, 
that process will run on the primary 
and another process will run on the 
attached. 

The primary always schedules the 
attached processor before scheduling 
itself so that most of the incoming 
work that either processor can do goes 
to the attached If there is no process 
capable of being run on the attached 
processor, then the primary will execute 
the process itself. However; as soon 
as that process can execute on the 
attached processor, the primary will 
send it there, freeing itself to take on 
another process. 

Applications 
Both commercial and technical users 
find the high performance of the VAX-
11/782 advantageous. Experimental 
data reduction, structural analysis, 
electronic and mechanical design with 
interactive graphics, high-energy 
physics and quantum mechanics 
research are all appropriate technical 
applications, especially where a multi
user community needs access to large
scale data. The VAX-11/782 is also an 
excellent choice for econometric mod
eling, forecasts and business simulation. 
and statistical processing. 

Large compute-intensive programs 
typically execute almost entirely in the 
attached processor, leaving the primary 
processor free for ItO. This happens 
because the VAX/VMS scheduler 

dynamically allocates compute-inten
sive functions to the attached processor 
and functions that require l!O transfers 
to the primary processor. 

VAX/VMS Operating System 
The VAX-111782 Attached Processor 
System hardware is complemented by 
the high-performance VAX/VMS 
(Virtual Memory System) operating 
system. This operating system can 
support many user environments, 
including realtime processing, inter
active program development, and batch 
processing, running independently, 
concurrently, or in any combination. 
It includes a highJy efficient scheduling 
algorithm, extensive record and file 
management capabilities, and virtual 
memory features achieved by an 
extremely efficient pagi ng algorithm. 

~1any VAX/VMS features have 
been extended for use on the attached 
processor systems, including powerfail, 
bugcheck. machine check, automatic 
restart and error logging. 

Pmverfail has been implemented 
such that in the event the attached 
processor loses power, it will transfer 
the iobs that it currently has and the 
primal) \\ill continue to run without 
the loss of any data If the primary 
pov•er fails. the attached processor will 
wair for it to restart. A bugcheck stops 
execution on both processors and can 
be initiated by either processor. The 
processors synchroniz e durine; ~he 

bugcheck and both can be set to 
automatically reboot. 



VAX Native Mode 
The native mode instruction set is 
highly versatile and bit-efficient, result
ing in concise, fast-running programs. 
Each native mode instruction can use 
any of nine different addressing modes. 
This yields smaller programs and less 
complicated assembly language 
programming. 

Each processor has built-in floating
point instructions that handle single 
and double precision (32- and 64-bit) 
computation. An optional floating
point accelerator substantially increases 
the already fast floating-point perfor
mance and is transparent to applica
tions programs. For applications that 
require extended decimal digit pre
cision, the optional G-floating (double 
precision) and H-floating (quadruple 
precision) data points are available to 
provide up to 33 decimal digit 
accuracy. 

If the floating-point accelerator 
is instaJled in the primary processor 
then the attached processor must also 
have a floating-point accelerator. Full 
decimal arithmetic and text string 
instructions equip the processor for 
commercial and character-oriented 
data processing applications. The 
native mode instruction set also in
cludes program control and special 
instructions that improve both the 
performance and the memory utiliza
tion of system and application soft
ware. Instructions are variable in length 
and can start on any byte boundary. 

Compatibility Mode 
In compatibility mode, the processor 
executes the user set of PDP -11 instruc
tions, recognizes integer data, and uses 
eight 16-bit general purpose registers. 
This allows the VAX-111782 system 
user to run most existing nonprivileged 
RSX-llMTM and RSX-115 operating 
system software, including compilers, 
utilities and user programs. Programs 
that use compatibility mode instruc
tions can execute concurrently with 
native mode programs. 

Clocks 
Two clocks are contained in each 
processor. The high-resolution, pro
grammable, realtime clock is used by 
systems diagnostics and by the VAX/ 
VMS operating system for accounting 
and scheduling. The time-of-year 
clock, with its own battery backup, is 
used by the operating system to enable 
unattended automatic restart following 
any service interruption, including a 
power failure. 

l /0 SUBSYSTEM 

VAX-11/782 Primary Processor 
1/0 Subsystems 
The VAX-111782 primary proc~Gor 
internal data paths and ItO structure 
are well adapted for running large 
programs or a large quantity of pro
grams, for superior data handling, and 
for rapid communication between ItO 
devices and the processor. The 110 
structure includes a data and control 
path that transmits 32-bit data or 
control information every 200 nano
seconds. It moves as much as 13.3 
megabytes of data per second among 
the system's major hardware compo
nents. The ItO structure supports up 
to four UNIBUS and four MASSBUS 
adapters- the interconnects that link 
these paths to disks and other periph
erals. The VAX-111782 also supports 
the UDASO, a microprocessor based 
disk controller that provides perfor
mance optimization to improve disk 
through-put. 

DMF 32 Multifunction 
Communications Controller 
The VAX-111780 UNIBUS accepts 
a number of VAX/VMS supported 
device and communication controllers, 
including the DMF32 multifunction 
communications controller. The 
DMF32 consists of four controllers 
including: an 8-line asynchronous 
multiplexer featuring programmed 
DMA or silo transmit lines; a DMA 
synchronous line supported by DEC net 
communications software; and either a 
DMA lineprinter controller or a 0cncral 
purpose 16-bit DRll parallel interface. 
The DMF32 is programmed for three 
interfaces to run concurrently; the 
asynchronous multiplexer, synchronous 
multiplexer, and LP or DR device. 



DEPENDABILITY 

CI780 Computer Interconnect 
The Cl780 is a high speed logically 
multidropped "computer room" inter
conned designed for interprocessor 
communications. The Cl780 option 
will permit the interconnection of up 
to a maximum of 16 VAX-111780 and! 
or VAX-11/782 systems via DECnet
VAX™. The Cl780 uses a pair of 
double shielded coax cables to provide 
a dual path (redundant) bus structure. 
This structure is used to prevent a 
single point of failure from causing 
failure of both paths with respect to 
the other nodes. 

DEPENDABILITY 
VAX-111782 Attached Processor 
Systems, designed for careful coopera
tion between hardware and software, 
perform continual checking, detecting, 
and correcting of error conditions. 
The result is a fault-tolerant environ
ment where errors are corrected before 
they impede system operation. VAX 
maintenance operations, which are 
aided in part by the system's remote 
diagnosis capability, proceed quickly 
and easily when a failure does occur. 
Components are tested and repaired in 
minimal time, often without disturbing 
users or bringing the system down. 

Console Subsystem 
The VAX-111782 console subsystem is 
designed to allow the user to give 
commands interactively to the pro
cessor using a console command 
language. Three elements combine to 
give the user access to the system's 
capabilities: a set of machine status 
switches on the processor's front panel, 
an LA120 console terminal and an 
integral floppy disk drive. Simple 
console commands en tered through 
the console terminal, replace the tradi
tional toggle switches and provide 
operational control (i.e., bootstrapping. 
initialization. self -testing. examining 
depositing data in memory. etc. . \\"hen 
the console terminal is not being used 
to communicate con_c;ole command 
language instructions to the processor. 
it can function ~ a \'i\X svstem 
terminal · 

Languages and Utilities 

SUPPORTED SOFTWARE 

The remote diagnosis module is an 
option available to customers with a 
full, DIGITAL maintenance contract. 
It provides the customer with dial-in 
diagnosis (24 hours a day, seven days 
a week. with a 15 minute response 
time), including ddedion of failures 
down to the board and chip level, and 
diagnostic capability even on an 
inoperative CPU. 

SUPPORTED SOFTWARE 
Languages and Utilities 
The VAX/VMS operating system 
offers a large choice of languages and 
utilities including a fully integrated set 
of information management products, 
a common data dictionary, networking 
software (DEC net, Intemets and Packet
netsJ. electronic mail, and text manage
ment capabilities. 

' 

V:\X-:1 COBOl \'A.X-11 DSM 
VAX-Ii ::0RTRA .. '! VAX-11 DATATRIEVE 
VAX-11 B.-\S!C VAX-11 DBMS 
\ :-\..X-11 PLI VAX-11 CDD 
VAX-II PASCAL VAX-11 FMS 
VAX-11 C DECnet-VAX 
VAX-11 CORAL 66 MUX200tVAX 
VAX-11 BUSS-32 VAX-11 2780/3780 
VAX-11 MA CRO VAX-11 3271 
VAX-11 DEOCMS™ VAX-11 PSI 
VAX-11 DIBOL™ 
The VAX/VMS operating system also provides program develop
ment and maintenance utilities including an interactive and a 
batch editor, a linker with cross-reference ability; and a symbolic 
debugger. 

DEC DIBOL and CMS are trademarks of 
i i i m i n 

I ~ 
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HIGHLIGHTS 

• Performance improvement of up to 
100 percent over a single VAX-111780 

• Ease of use, and transparent to 
the user 

• Dynamic load leveling for optimal 
system use 

• Full VAX Instruction Set, including 
over 240 basic operations, nine 
addressing modes, six data types, 
and Compatibility Mode PDP-11™ 
instructions 

• A multiuser, multifunction virtual 
memory operating system that sup
ports a wide variety of languages 
and program development tools 

• Upgrade from a standalone 
VAX-11/780 

• Dependability through extensive 
reliability, availability and maintain
ability features 

• Supports up to eight Mbytes of 
shared memory 

• Up to four MASSBUS™ adapters 
on the primary processor for connec
tion of high-performance disk and 
tape devices 

• Up to four UNIBUS™ adapters on 
the primary processor. for connection 
of DIGITAL and user-designed 
peripherals 

• High-speed intelligent parallel I/0 
option 

VAX, UNIBUS, MASSBUS. VMS, RSX, 
DECnet and PDP are trademarks of Digital 
E i n h . 

The VAX-11/782™ Attached Processor 
Computer System is a h.igh-end mem
ber of the VAX family of computers. 
The VAX-l11782 is a tightly-coupled 
asymmetrical multiprocessor system 
based on the MA 780 shared memory 
subsystem. It comprises two VAX-llJ 
780 CPUs and supports up to eight 
Mbytes of MA780 shared memory. 
The VAX-11/782 is available as either 
a complete packaged system or as an 
upgrade to a single VAX-11/780. Like 
all family members, it implements the 
VAX 32-bit architecture and is a fully 
supported product. 

In many applications the VAX-11/782 
system offers a performance improve
ment of up to 100 percent over a single 

VAX-111780- at a small incremental 
investment. Applications can be l:rans
ferr~d from a single to an attached pro
cessor configuration without having 
to perform additional development or 
debugging efforts. 

The interplay of the two processors 
is transparent to support personnel 
and users. A system manager only 
needs to maintain one copy of the 
VAX/VMS™ operating system because 
the two processors share the same 
operating system code and data struc
tures. Users who currentlv own a VAX-
111750 can easily upgrade to a VAX-
111782 for a significant increase in 
performance. 



SPECIFICATIONS 

Processor 
Microcontrol store 

instruction time 

Control store size 

200 nanoseconds 

5 Kwords (99-bit words), 4 Kwords 
read only memory and I Kwords 
user control store 

Internal data path 32 bits 

Maximum system ItO rate 13.3 MB/s 

Instruction buffer size 8-byte lookahead 

Memory cache 8 KB, 2-way set associative 

VAX Instruction Set 

16 32-bit registers 
248 basic operations 
32 priority interrupt levels 
9 addressing modes 

Data types: Integer, Aoating-point, packed decimal, 
character string, variable bit fields, and numeric strings 

Memory 
Physical expansion 

Parity 

Cycle times 

8 MB shared memory 

8-bit error correcting code per 64-bit 
quad word 

800 nanoseconds per 64..bit read 
(1300 nanoseconds with single-bit 
errors) 

1400 nanoseconds per 6-!-bit vvrite 

*NOTE: These specifications are given for a single VAX-111780 
processor only. 

The information in this document is subject to 
change without notice and should not be con
strued as a commitment by Digital Equipment 
Corporation. Digital Equipment Corporation 
assumes no responsibility for any errors which 
may appear in this document. 

Primary Processor l /0 UNIBUS Adapter 
Maximum UNIBUS 
110 rate 1.5 MB/s through buffered data paths 
Buffered data paths 15 totaL 8-byte total in each 

Processor Power Requirements* 

AC line voltage 1201280 V 

Frequency tolerance 

Phases 

Also available 

Maximum AC power 
consumption 

Physical Characteristics* 

Weight 

Height 

Width 

Depth 

Operating Environment* 
TeJ!Iperature 

Relative humidity 

Maximum altitude 

59- 61 Hz 

3 

2201380 V 50 Hz- 240/415 V 50 Hz 

6225W 

498 kg (IIOO lbs) 

153.7 em (60.5 in) 

II8.l em ( 46.5 in) 

76.2 em (30 in) 

15° to 320C (59° to 90°F) 

' 20 to 80% 

2.4 km (8000 ft) 

Maximum heat dissipation 5350 kcalJh (21,230 Btu/h) 
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