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The DEC Programmed Data Processor-1 is a compact, solid-state, general purpose digital com- 
puter offering a combination of speed, flexibility and programming power unmatched by any 
other commercially available computer in its class. It is easy to install, operate and maintain, 
since it runs on ordinary 110-volt current, features simplified controls, and has built-in mar- 
ginal checking to facilitate preventive maintenance . . . Speed: PDP-l has five-megacycle, solid- 
state logic circuits based on Digital's popular line of high reliability circuit modules, a random 
access magnetic core memory with a cycle time of five microseconds, and 18-bit fully parallel 
processing. These design features give PDP-1 a computation rate of 100,000 additions per sec- 
ond, including two calls on memory . . . Flexibility: PDP-1 is engineered to accommodate a wide 
variety of input-output equipment without internal machine changes. Standard equipment 
includes an alphanumeric typewriter for on-line input and output operations, a punched tape 
reader, a punched tape punch, and single-channel automatic interrupt. Optional equipment 
includes 16-channel sequence break, 16-inch cathode ray tube display, light pen, card punch 
control, card reader control, tape unit, and tape control units. In the standard machine, multiply 
and divide are Performed by subroutines augmented by the special instructions "Multiply Step" 
and "Divide Step." Fully automatic multiply and divide are available as an option . . . 
Programming: PDP-1 is a single address, single instruction, stored program machine operating 
an 18-bit 1's complement binary numbers. Other equipment of the customer's own design may 
be connected to the computer either through the In-Out Register or an external high-speed data 
channel. Numerous connections for inputs, outputs, data channel interrupts, and similar devices 
are provided. Programming features include multiple-step indirect addressing, 12 variations of 
arithmetic and logical shifting, 15 conditional instructions, and capability for Boolean operation 
. . . Physical Features: The Central Processor is housed in three equipment frames. All controls 
and standard input-output equipment are conveniently located in a fourth equipment frame 
attached directly to the Central Processor. No special wiring, subflooring or air conditioning 
is required. 



CENTRAL PROCESSOR OPTIONS , 

Multiply/Divide Type 10 The order "Multiply Y" forms the 4096 18-bit words. A maximu 
double length product of the contents of the In-Out Register to  the PDP-1. 
and the contents of Memory Register Y. The instruction "Divide Memory Field Control Type 
Y" forms the quotient of the double length dividend stored in expansion of up to four add 
the Accumulator and In-Out Register and the divisor contained 
in Register Y. Divide normally skips the following instruction. Memory Field Control Type 14 
If an overflow occurs, the skip does not occur. Multiplication expansion of up to  eight addit' 
requires 25 microseconds, and divide takes 40 microseconds. High Speed Channel Type 19 

blocks of words between memo 
Memory Module Type 12 Each memory module consists of as magnetic tape. 



INPUT-OUTPUT OPTIONS 
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PROGRAMMING P D P - 1  

PDP-1 is an 18-bit parallel machine employing binary arithmetic. Floating point operations and 
number base conversion are done conveniently by subroutines supplied with the machine. 

PDP-1 is a single address machine. The instruction format includes 5 bits for instruction code, 
1bit for indirect addressing and 12 bits for memory address. Operating times of PDP-1 instruc- 
tions are in multiples of the five-microsecond memory cycle. Shift, rotate, skip, and operate 
take 5 microseconds. Add, subtract, deposit, and load are two-cycle instructions completed 
in 10 microseconds. Multiplication by subroutine takes 325 microseconds on the average, and 
division requires about 440. Optional high speed multiply and divide take up to 25 and 40 
microseconds respectively. 

A memory reference instruction which is to use an indirect address will have a ONE in Bit 5 
of the instruction word. The original address of the instruction is then used to locate a memory 
register which contains the address to be used in carrying out the instruction. If this register 
also has a ONE in Bit 5, the indirect addressing procedure is repeated and a third address is 
located. There is no limit to the number of times this process can be repeated. 

DECAL is the PDP Compiler, Assembler and Linking Loader Program. It features true one pass 
compiling and assembling, takes advantage of the international ALGOL reference language, and 
allows compiler and assembler-type statements to be freely intermixed to  produce a highly 
efficient object program. At load time, the main program and associated subroutines are 
automatically cross-referenced and integrated, compactly arranged, and relocated as desired. 
DECAL is designed to be easily modified and to act as a bootstrap for introducing facilities for 
handling floating point arithmetic, generalized subscripting and indexing, address arithmetic, 
recursively defined macro-instructions, arbitrary computational languages, and generalized 
Boolean algebra. 
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