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Figure 2-16 Multiple Backplane Configuration 

mented, or if specific peripherals require an orderly power-down 
halt sequence. The proper use of BPOK H and BOOK H signals is 
strongly recommended. 
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NOTE 
Timing diagrams reference signals at driver 
inputs (eg. TSYNC) and receiver outputs (eg. 
RSYNC). However, the accompanying text 
refers to the signals names in their bus 
specific form (eg. BSYNC).Figure 2-17 shows 
the relationship between the three signal 
names. Most timing numbers indicated in 
the text are given with respect to the Rand 
T versions of the signals shown in the timing 
diagrams. In all cases the timing diagrams 
are the overriding authority. 

TSYNC @ BSYNC L 0 RSYNC 

Figure 2-17 Signal Naming Conventions 
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APPENDIX A 

MASSBUS 

The MASSBUS is a peripheral-to-controller bus that has no arbi­
tration. A single controller at one end of the bus receives or sends 
on each data transfer. Control information is transferred as on the 
Unibus, but the "master" is always the controller. Data blocks are 
transferred using a peripheral-generated clock, and the transfers 
are always initiated by writing a control word into a register in the 
in the peripheral. 

Interruptions to the CPU are generated by the controller on de­
mand from any peripheral. For this purpose an Attention signal 
exists in the control section of the Massbus. Each peripheral is 
capable of asserting this signal. 

The Massbus was developed specifically to interface to high dens­
ity and high data transfer rate disk storage devices of the IBM 
3330 class. The RH11 controller connects the Massbus to the 
Unibus of PDP-11/34 system as shown in Figure A-1. 

MASSBUS 

Figure A-1 The PDP-11/34 Massbus Configuration 

In order to gain memory bandwidth for increases in both CPU and 
DMA performance, a new "back store" memory bus with a 32-bit 
wide data path was added to the PDP-11!70. Closely related to the 
memory bus was a backplane interconnection to the RH70 Mass­
bus controllers (up to four of them) which can carry 32 bits at a 
time. In Figure A-2 the RH70-to-memory path is shown going 
through the cache because of a look-aside feature of the cache 
memory. 
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Figure A-2 The PDP-11170 Massbus Configuration 

The Massbus was designed to provide very high block transfer 
bandwidth, while keeping the control registers accessible to the 
central processor via the Unibus at all times. The splitting of the 
Unibus and the backplane data path in the PDP-11170 matched 
well with the Massbus design. 

The Massbus consists of two sections: a Control Section for read­
ing and writing the contents of registers in the peripherals, and a 
Data Section for moving blocks of data. All transfers are between 
the controller and one of the (up to eight) peripherals. The two 
sections operate independently, except that a Control Section 
write into a control register of a peripheral is required to initiate a 
block transfer on the Data Section. 

MASSBUS CONTROL SECTION 
The Control Section of the Massbus is a miniature Unibus. How­
ever, the controller is always the master, and one of the periph­
erals is always the slave in the transfer. Figure A-3 shows the 
Control Section signals involved in data (i.e., control and status 
register) transfers. The Demand (DEM) signal takes the place of 
MSYN, and Transfer (TRA) takes the piace of SSYN. instead of 
Address and Control lines, there is an eight-bit address on the 
Massbus Control Section: three bits of Drive Select (DS), and five 
bits of Register Select (RS). Thus, each of eight peripherals 
(drives) may contain up to 32 two-byte registers. The Controller to 
Drive (CTOD) signal, when asserted, indicates that the transfer is 
a write into a peripheral register. 
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Figure A-3 The Control Signals of the Massbus 

Control information is transferred 16 bits at a time on the Clines. 
Timing of these transfers is equivalent to that of the Unibus. 

There is also a shared Attention (ATTN) signal in the Control 
Section that may be asserted at any time by a peripheral which 
requires CPU intervention. The controUer normaHy creates an in­
terruption to the CPU soon after ATTN is asserted. 

The Massbus Control Section closely resembles the Unibus in 
timing, but it does carry one data parity check, signal. If an error 
occurs on reading a control register, the controller passes the 
"bad parity" indication on to the CPU, with consequences the 
same as a memory parity error. 

If an error occurs on writing a control register, the peripheral 
ignores the data word and asserts the Attention signal. "Control 
Bus Parity Error" is displayed in the Peripheral Error Status Reg­
ister. 

The Massbus Control Section also has the same acknowledgment 
and time-out properties as the Unibus, with the exception of read­
ing the Attention Summary pseudo-register, which always uses the 
time-out to terminate the read cycle. 

MASSBUS DATA SECTION 
The Massbus Data Section is shown in Figure A-4. It contains 18 
Data (D) lines, which carry data in both directions. Two clock 
signal lines, Synchronizing Clock (SCLK) and Write Clock (WCLK) 
carry a clock from and back to the peripheral, respectively. The 
RUN and End-ot-Block (EBL) signals control the termination of a 
block data transfer. The Exception (EXC) signal is used to indicate 
error conditions. 
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Figure A-4 Massbus Data Section 

Data in the Massbus Data Section is always transferred in mul­
tiple-word blocks. The data read from or written to a mass storage 
device, such as a disk drive, must be synchronized with the me­
chanical motion of the recording medium. Therefoie, the clock 
(SCLK) originates in the peripheral. 

A Massbus Data Read begins when a control register in the se­
lected peripheral is written with a Read command code. The con­
troller asserts the RUN signal as soon as it is ready to receive 
data. 

When the peripheral has received the RUN assertion, it begins 
reading data from its storage medium. The peripheral asserts 
SCLK when a new data word is present on the D lines. The periph­
eral continues to assert and negate the SCLK signal at the char­
acteristic data rate. 

Each time the controller receives the negation of SCLK, the con­
troller captures and stores the data word from the D lines. Note 
that the peripheral does not receive any positive indication that 
the data word was received by the controller: the data transfer is 
"open loop." 

At the end of the block of data words, the peripheral asserts EBL 
to indicate that it has reached the end of a data block. 

When the controller receives the EBL assertion, it decides whether 
to continue (usually by inspecting a word count register). The con­
troller must then negate RUN or else accept another block of data. 

As the peripheral negates EBL, it senses the RUN signal. If it is 
negated the peripheral disconnects itself from the Massbus Data 
Section. Otherwise, the peripheral would transmit the next block 
of data. 
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If the number of words desired by the controiier is iess than an 
integral number of data blocks, the controller may negate RUN 
before EBl is asserted. The controller then simply ignores the re­
maining data words being transmitted. 

During a Massbus Data Write, as for a data read, the peripheral 
controls the rate at which data is transmitted. However, this time 
the data is coming from the controller, which asserts the WClK 
signal whenever it puts data onto the D lines. 

The controller must have a data word ready each time it receives 
the negation of SClK. Otherwise a "data overrun" condition oc­
curs, which causes abnormal termination of the transfer. 
The Massbus Data Section carries a parity check bit with each 
18-bit word of data. A signal called Exception (EXC) can be as­
serted from either end to indicate a bad data transfer or other 
exceptional conditions. 

NOTE 
Reprinted from Chapter 11, "Buses, the 
Skeleton of Computer Structures" by John 
V. levy from Computer Engineering: A DEC 
View ot Hardware Systems Design by C. 
Gordon Bell, J. Craig Mudge, and John E. 
McNamara, copyright 1978, Digital Press, 
Digital Equipment Corporation, Maynard, 
MA. 
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APPENDIX B 

DECdataway 

The DECdataway is a multidrop communication bus using an in­
expensive twisted-pair cable to link terminals, hosts, and process 
I/O subsystems into integrated, intelligent information and con­
trol systems. 
Up to 63 devices can be addressed by each DECdataway con­
troller in a system host. Small hosts have two controllers; larger 
hosts, four. Each DECdataway can be up to 15,000 feet (4500 
meters) long. Any device along the run can be removed without 
disturbing the system. Data transmission uses sophisticated 
error-checking codes. 

The DECdataway greatly reduces plant wiring costs, initially and 
in modification and expansion. And it greatly improves the man­
ager's access to the system's unified data base, providing what is 
known as Distributed Plant Management capability. 
Distributed Plant Management is a concept that integrates host 
computers, interactive, intelligent operator-input terminals, sensor­
based subsystems, communication links, high-level programming 
languages and efficient operating systems. It offers the man­
agerial decision-makers real-time access to real-time data. 

The piece-work employee can use the system to record output 
and receive acknowledgement. The hourly employee can use it 
to record attendance. The first-line supervisor can query the sys­
tem on-line for specific answers about attendance, production 
rates, and machine status. The foundry foreman can use the sys­
tem to manage core inventory. The production manager can use 
it to manage raw material inventory more productively and profit­
ably. The plant controller can use it daily to update in-process 
inventory value. 
Distributed Plant Management can tie together, in one reliable, 
low-cost system, all the information available about the many 
operations in a plant that must be managed in a timely way. 

The DECdataway consists of a controller interfaced to a PDP-11 
computer and to a number of terminals and peripherals (slaves), I 

each containing a port. The port connector has address jumpers 
installed so that the controller can select anyone device with 
which to communicate. The number of addresses per controller 
may not exceed 63. The DECdataway cable is linear and free of 
any branches, stubs, splitters, or repeaters. Positioning of the 
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controller is optional, Figure 8-1 is a block diagram of two typical 
DECdataway configurations. 

COt-EIGURATION EXAMPlE I: 

COtIFIGURATION EXAMPLE 2: 

IDECdata:; -
I i-T-ER-MIN-AT-IO-N"'" MULTI-DROP CABLE 

! 
I 

----, 
I 
I 

~--~I 
TERMINATION I 

I 
I 

~w-'r-__ ---l 

TERMINATION 

L-- ____ ..... ....l.I..U..'"'T" _ _ _ ..... --lU.I:......- ----, 
63 MAX. 
ADDRESSES 

Figure 8-1 Typical DECdataway Configurations 

DECdataway provides the capability to transfer data between a 
PDP-11 and a maximum of 63 slaves in a block or message­
oriented fashion via controller and multidrop cable. Data transfer 
between the PDP-11 and the controller is accomplished by the 
Unibus; data transfer between the controller and slaves is via the 
multidrop cable. 

The Unibus program controlled interface appears as eight bytes 
of read/write registers in the PDP-11 external page. The registers 
are used primarily as a one-way port by the CPU to pass infor­
mation to the controller. Communication of data from the con­
troller to the CPU is done via an area in main memory set aside 
by the operating system. 
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A shielded, twisted pair cable provides a path for information 
transfer between the controller and the ports. Transfers are ex­
ecuted sequentially on the DECdataway (multidrop) cable. 

DECdalaway CONTROLLER 
The controller is always master of the DECdataway and all trans­
actions on the bus consist of two messages: (1) a command from 
the controller to the port and (2) a response from the port to the 
controller. There is one exception in that the controller has the 
capability of broadcasting a message to all ports simultaneously 
with no response allowed from any port. 

Each message is formatted in DSBC (DEC Serial Bus Control) 
protocol to ensure error-free communication between the con­
troller and ports by assuring accurate recovery from communica­
tion errors. 

The controller controls access to the bus and thereby establishes 
bus priorities via the "round robin" Polling scheme. The controller 
recovers from bus error conditions a~d reports errors to the host. 
The same controller monitors bus connections and notifies the 
host of devices that connect or disconnect to/from the bus. 
The DECdataway controller maintains a logically separate non­
processor request (NPR) in and NPR out channel for each device 
on the bus (up to 64 into the host CPU, including one unsolicited 
data channel, and up to 64 out of the host CPU, including one 
broadcast channel). The controller formats information transfers 
into messages with DSBC Protocol, and adds sequencing and 
Cyclic Redundancy Checking (CRC) information to each data 
transfer. Finally, the controller receives messages in DSBC proto­
col, passes data to the host via an NPR, and notifies the host of 
successful completion of message transfers. 

DECdalaway PORTS 
DECdataway ports receive messages in DSBC protocol and check 
for port address and error-free message reception. If these con­
ditions are met, a port acts in response to the received command. 
Ports transfer responses back through the bus to the host in DSBC 
protocol. Ports also perform DSBC protocol functions for bus in­
itialization (and reinitialization) and error recovery. 

DECdalaway PERFORMANCE 
If a communication error is detected during a transaction between 
the controller and a port, the controller generates a recovery pro­
cedure so that the transaction is successfully completed. A trans­
action may involve information transfer in one or two directions 
on the bus (only one transaction in a broadcast). The controller 
supports messages with up to 255 bytes (maximum) of information. 
A single bus transaction between the controller and a port can 
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result in up to 255 bytes of information being moved in each direc­
tion on the bus in the correct order and without error. It is this 
ability to move error-free blocks of information of variable length 
in a single bus transaction that gives the DECdataway the through­
put potential to be an effective multidevice bus for both terminals 
and process control peripherals. 

The performance of the DECdataway is a function of: 

• The communication rate 
• The number and type of devices on the bus 

• The protocol used on the bus 
DECdataway data efficiency is the percent of data bytes versus 
total message transactions for: (1) data transferred in one direc­
tion only and (2) in both directions for a complete transaction. 
Single byte transfers make poor utilization of the bus; transfers of 
8 to 16 bytes can achieve 50% utiliaztion. 

PHYSICAL DESCRIPTION 
The DECdataway consists of a controller that includes a micro­
processor module, a line unit module, and associated interface 
cables. 

DECdataway MICROPROCESSOR SPECIFICATIONS 

• Cycle time-300 ns 
• Douler "eq"l'''ernen+s-~ n A 17.',a· ..L.~ \I • vV I \A.' II 1\ tJ. v ,_ .... I '" 'tJ 

• Environment must be in accordance with applicable portions of 
DEC Std. 102 for Class C (factory) environment. However, in 
most cases, the computer system is restricted to Class A (office) 
environments. 

DECdataway LINE UNIT SPECIFICATIONS 
The DECdataway line unit must be used with the DECdataway 
microprocessor. It is not a stand-alone device. 

Power requirements 

Operating mode 

Data format 
Character size 
Data rate 

Modulation 
Transmitter timing 

Receiver timing 
Line interface 

+4.75 V to +5.25 V @ 3.02 A (max.) 
+14 V to +16 V @ 0.1 A (max.) 
-14 V to -16 V @ 0.1 A (max.) 

Half Duplex 

Synchronous serial by bit, LSB first 
8 bits plus 0 to 2 stuffing bits 
55,500 bits/second 

Biphase (space) 

Adjustable RC clock 
From received signal 

Transformer coupled 
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iransmitter signal 6 V peak (min.) into terminated 200 
ohm cable 

Receiver signal threshold 150 mV peak (min.) 

Error-free signal level 250 mV peak (min.) 
Common mode isolation 350 Vac peak (min.) 

500 Vdc 

Receiver bandpass 6 kHz-130 kHz 3 db pOints 

CABLE SPECIFICATIONS 
The integral modem is designed to operate with shielded, bal­
anced, or unbalanced 75 to 200 ohm cables. Digital Equipment 
Corporation recommends Belden 9182 cable. The cable consists 
of a shielded, twisted pair of 22 AWG conductors. The maximum 
length of this cable is 4,572 m (15,000 ft.). This distance must in­
clude the lengths required at the host and terminals for servicing. 
Belden 9182 specifications are given below. 

Conductors 22 AWG stranded tinned copper 
(19 x 34) 

Dielectric material 

Nominal insulation 

Number "Ofp-airs 
thickness 

Shield 

Drain wire 

Jacket 
Jacket thickness 

Cable nominal diameter 
Nominal dc resistance of 

conductor at 20°C 
(68°F) 

Nominal capacitance 
between conductors 
of a pair 

Nominal velocity (V) of 
propogation (°10 of 
velocity of light) 

Nominal impedance (Zo) 
of a pair (ohms) 

Cellular polypropylene 

1.65 mm (0.065 in.) 

One 
DU'ofoil (polyester film laminated on 
both sides with aluminum foil) 

22 AWG (19 x 34) tinned copper 
PVC 

0.89 mm (0.035 in.) 

10.26 mm (0.404 in.) 

52.5 ohms/km (16 ohms/1000 ft.) 

29.5 pF/m (9 pF/ft.) 

67 C!:~ 56 kHz 
150 @ 1 mHz; 200 @ 56 kHz 

Other cables than Belden 9182 may be used, provided the follow­
ing criteria are met. However, if cable impedance is less than 
200 ohms then the maximum distance is reduced. 
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• Characteristic impedance 75 S Zo S 200 ohms measured at 
56 kHz. 

• Cable loss <15 db measured at 56 kHz with termination at both 
end points. 

• Cable run is homogeneous with shield continuity maintained. 

• Step response s 5 microseconds, 10%-90% risetime measured 
differentially at end point and driven from a differential source 
into terminated line. 

• Conductor size-22 AWG. 

The ends of the cable must be terminated in the characteristic 
impedance of 200 ohms measured at 56 kHz. The ports and con­
troller do not provide termination. 

CABLE CONNECTIONS 
Each DECdataway consists of a continuous, homogeneous length 
of shielded, twisted pair cable with a 200 ohm termination resistor 
fixed across the signal pair at each end. Each DECdataway has 
one "DECdataway Controller Connector" and from one to 63 
"DECdataway Port Connectors" as required by the application. 
The controller connector may be placed anywhere along the 
length of the cable. The port connectors may also be placed any­
where along the length of the cable. The only restriction on how 
close together port connectors may be placed is the need for 
sufficient slack to enable servicing terminals conveniently. Digital 
recommends a minimum of 3.05 m (10 ft.) of cable between port 
connectors. The maximum total length of cable permitted is 
4572 m (15,000 ft.), if Belden 9182 is used. The maximum length 
of cable is not specified for any other cable type. 

There is only one controller for each DECdataway; therefore no 
address selection is necessary. The addresses of the DECdataway 
port connectors are set by jumpers inserted in each port con­
nector at the time of installation. This arrangement, along with the 
fact that the DECdataway is a true multidrop communication line. 
wi" allow terminals to be removed from and replaced on the line 
for servicing without disturbing the DECdataway operation. 
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APPENDIX C 

PCL11 

The Parallel Communications Link (PCl 11) is a high performance 
computer link used for interconnecting multiple POP-11 or VAX-111 
780 computers in a local distributed processing network. Up to 16 
processors may be connected to the PCl11 network. See Figure 
C-1. Each computer may exchange messages or data blocks with 
any other computer in the network. Communications occur in a 
OMA block transfer mode over a time division multiplexed (TOM) 
16-bit parallel bus. Because of the TOM nature of the PCl11 bus, 
to 16 conversations may be conducted simultaneously. The PCl11 
is used to build local networks in a variety of applications. These 
include distributed processing, distributed data base manage­
ment, industrial data collection and control systems, simulation 
systems, transaction processing, laboratory data collection and 
control networks. 

The power and features of the pel11 system make it the ideal 
multiprocessor communications link for applications of several 
processors in local networks. The PCl11 allows for communica­
tions between any computer pair in the network, a flexibility which 
would otherwise require a very large number of two processor 
links. The PCl11 offers the ability to add more processors to the 
network by simply adding additional PCl11 nodes. 

SOFTWARE SUPPORTED 
Ease of use is provided by optionally available RSX-11M and VMS 
device driver software which allows user programs to interface 
with the PCl11 by means of standard format liD calls. 

The PCl11 will be supported by OECnet for RSX-11 M and S op­
erating systems beginning in Summer 1979. 

TRANSPARENCY OF OPERATION 
The user experiences near perfect transparency of operation. The 
PCl11 hardware manages the protocol and error checking for 
communication with a recipient computer and for successful 
transfer of the data or message. The user simply tells the PCl11 
what data is to be sent and to which recipient computer. The user 
is then notified upon successful completion of the transfer. If, after 
multiple attempts, the PCl11 is unsuccessful in transferring the 
data, it will inform the user together with an indication of the rea­
son (receiver busy, no acknowledgment, unresolved errors, etc.). 
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ERROR CHECK!NG 
The PCl11 hardware provides error checking in the hardware by 
use of word parity and block CRC-16. If an error is detected, the 
message is automatically retransmitted by the software driver. 

HIGH AVAILABILITY SYSTEMS 
The PCl11 is designed for use in high availability systems. The 
connections of the PCl11 interface on each computer to the 
PCl11 bus is such that a computer and interface may be powered 
on or off without disabling the bus or the rest of the network. The 
bus is not "daisy chained" but is connected to the computer and 
interface by a liT connection." A computer may even be physically 
unplugged from the PCl11 bus, moved away, and replaced with­
out stopping the network. If a data error should occur, the error 
will be detected by the hardware and the data automatically re­
transmitted by the software driver. 
Provision is even made for backup of the PCl11 unit which is 
clocking the PCl11 bus. If the PCl11 interface which has been 
designated to clock and control the PCl11 bus fails, a designated 
secondary or backup PCl11 unit automaticaHy assumes control. 
The new controlling computer is notified of the action and the 
user may, via software, designate a new secondary or backup 
PCl11 control unit. All PCl11 units are identical and any unit may 
be designated as master or secondary. . 

HIGH BANDWIDTH AND FLEXIBILITY 
The PCl11 provides high bandwidth data transfer rates plus flexi­
bility in the allocation of that bandwidth among the various nodes 
in the network. 
The maximum PCl11 bus bandwidth is 1 million bytes per second. 
There are two mechanisms for dividing the bandwidth among 
nodes. The default allocation simply divides the bus bandwidth 
equally among the PCl11 nodes on the bus. That is, the TOM time 
slices simply go "round robin" among the nodes. 

The allocation of the TOM time slices can be set and varied under 
software control. The user may load a register in the PCl11 with 
an explicit list of the time slice allocations by transmitter number. 
This may be done to give specific bandwidth allocations to differ­
ent PCl11 transmitters in the network. Different transmitters may 
have to handle differing data rate requirements up to a maximum 
of half of the system bandwidth to one node and a minimum of 
none to another. For example, a large data base management 
processor in a network might be given a greater proportion of the 
bandwidth if it needs to send large amounts of data to other pro­
cessors in the network. 
For total PCl11 bus lengths in excess of 50 feet, the bandwidth is 
reduced as a function of the bus length. 
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MULTIPLE UNITS AND MULTIPLE BUSES 
Additional flexibility and power are provided by the ability to put 
multiple PCL 11 units on one processor and the ability to imple­
ment multiple bus systems. 

The use of two or three PCL 11 buses to interconnect processors 
can give increased reliability through redundancy as well as in­
creased throughput. In the unlikely event of a failure disabling one 
PCL 11 bus, the system would continue operation using the other 
bus. The use of dual bus systems is recommended for medium to 
large networks. See Figure C-2. 
A dual or triple bus system provides still greater flexibility. For 
example, one bus could be heavily loaded with long data transfers 
while another bus is kept lightly loaded and used for command 
and control messages where quick response is important. A third 
bus could be kept in reserve for backup. 

A processor may also have more than one PCL 11 node on the 
same PCL 11 bus. The use of two nodes on the same bus might be 
valuable for processors having large amounts of traffic. The two 
nodes operate independently and concurrently, thus allowing 
greater throughput on that processor. 

BUILDING THE SYSTEM 
A pel11 network is a system constructed from several compo­
nents which are combined to meet the particular application 
needs. The PCL11-8 is the Unibus interface which contains the 
PCL 11 electronics and connects to the PCL 11 bus cable. One 
PCL11-8 forms one node on the network. The PCL11-8 interfaces 
are interconnected by cables of appropriate length to suit the site 
geometry. 

The PCl11-8 can be used with any of the family of Unibus com­
puters ranging from the small PDP-11/04 to the new VAX-11/780 
computer system. This interfaCing to the common Unibus also 
means that the user can achieve graceful growth of the network 
to incorporate more CPUs, larger CPUs, and future newer tech­
nology computers. 

If the network is small, say three computers, interconnection can 
effectively be made using point-to-point communications links 
such as the DMC11 network link. This is illustrated in Figure C-3 
for a three computer network where three linkages are needed for 
the complete interconnection of the computers. 
However, as the number of computers in the network increases to 
four and beyond, the number of linkages required to interconnect 
the computers increases geometrically. For a four computer net­
work, six linkages are required. Fifteen linkages are required to 
fully interconnect a six computer network system. The PCL 11-8 
is the device of choice for interconnecting local comptuer net-
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Figure C-3 Point-to-Point Links for Three Processors 

works of more than three computers or where the network is 
starting at a lesser number but future growth is anticipated. 

Trained personnel from Digital's Computer Special Systems group 
work with you to design the PCl11 network and then integrate the 
system. 

LOCAL FUNCTIONALLY DISTRIBUTED NETWORKS 
local functionally distributed networks consist of several com­
puters located at one site, typically in one computer room, and 
interconnected so as to form one large computer system. 

The application tasks in such a network can be split into func­
tional modules and distributed among the various computers in 
the network; hence the name "local Functionally Distributed Net­
works." The computer nodes in the network can be treated as 
computer modules in the larger system which is applied to the 
overall application. 

A typical example of such a system might be the one shown in 
Figure C-4. In that example system there are five computers of 
d ifferi ng sizes with the general tasks bei ng: two com puters as 
communications front ends, two computers for data base manage­
ment, and one computer for special processing. 
Such distributed networks are not for all applications. Some ap­
plications can not be split up among functional modules and can 
run only as one very large program on a single large computer. 

One of the immediate benefits of functionally distributed systems 
is potential major increases in power and throughput because 
different portions of the application (different functional modules) 
are running in different computers simultaneously. Thus, the power 
of the overall system approaches the power of the individual com­
puters times the number of computeis. Iii fact, the oveiall pm.ver 
and throughput of a large functionally distributed work would ex­
ceed that of even the very large mainframe computers available 
today. 

Flexibility of design is achieved in such systems by the ability to 
configure the individual CPU nodes to best fit the modular task 
for that node. For example, in the sample system of Figure C-4, 
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Figure C-4 Example Functionally Distributed System 

the communications processors are PDP-11/34s because of their 
excellent communications handling characteristics and relatively 
low prices, the data base computers are PDP-11!70s because of 
the large memory size available and the high speed Massbus I/O 
structure connected to large disks, and the PDP-11/60 is used for 
special processing tasks because of the ability to specially pro­
gram its high speed CPU. 

Once the initial system is designed and built, or even while it is 
being implemented, there is flexibility for growth and expansion 
as the application requires. As the application grows, the number 
of CPU nodes in the network or the power of individual nodes can 
be increased. The end result is that the potential maximum power 
of the system is not limited by the initial design of the system. The 
system may be expanded and obsolescence is avoided. A final, 
and for many applications the major, benefit of such a system 
design is its high availability. 

GENERAL SPECIFICATIONS 

Mechanical: 

Mounting PCl11-8 interface: 9-slot double system 
unit. Space required in standard PDP-11 
mounting box or in PDP-11 processor 
box. 
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Electrical: 

Operational: 

PCl11 Bus length 

Units 

Transfer Rate 

Message length 

Error Checki ng 

Unibus: 

loads 

Mode 

Powered from PDP-11 mounting box. 
14 amp at +5 V 
0.5 amp at -15 V 

300 foot (91 meter) maximum. 
Any number up to 16 maximum may be 
accommodated on one pel11 bus. 

Per Unit: 500K bytes/sec maximum 
PCl11 bus aggregate bandwidth: 

PCl11 bus cable Bandwidth 
length up to a bit bytes/sec 
50 ft. (15m) 1000K 

100 ft. (30m) aOOK 
140 ft. (42m) 666K 
240 ft. (73m) 500K 
300 ft. (91 m) 400K 

64K bytes maximum 

Word parity on each transfer CRC char­
acter after each 4008 bytes 

1.5 Unibus loads 
NPR DMA Transfers, full duplex, fully silo 
buffered, 16 bit word mode 
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