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Introduction
INTRODUCTION

The NCR 315 is a small to medium scale, solid-state computer system oriented toward
business data processing applications. A library of floating point subroutines equips the 315 to
handle modest scientific computational loads as well. System rentals range from $2, 850 to over
$25, 000 per month, with most installations falling within the $5, 000 to $15, 000 range. First
customer deliveries of the NCR 315 were made in February, 1962, and more than 220 systems
have been installed to date.

Compatibility

The NCR computer line was expanded in July 1963 by the announcement of the 315-100
series (Computer System Report 602:), and again in July 1964 by the announcement of the 315
RMC (Computer System Report 603:). The 315-100 is essentially an economy version of the 315
which uses the same processor, except that many of the features (such as multiply/divide and
the capability to connect magnetic tape units) are optional. A line of low-performance, low-
cost peripherals originally announced solely for the 315-100 is now available for the 315. This
greatly reduces the effective differences between the two systems.

The NCR 315 RMC (Rod Memory Computer), on the other hand, uses a completely new
central processor and internal storage. The 315 RMC uses the first commercially-available com-
plete thin-film memory and performs internal operations about 7.5 times as fast as the original
NCR 315. The instruction repertoire includes all the instructions of the 315 and features
several extensions — primarily floating-point arithmetic hardware. Except for minor differences
(and the added commands of the 315 RMC), all three computer systems in the 315 series are
program-compatible and utilize the same software.

There is no program compatibility between the 315 line and NCR's other computers —
the NCR 304 (a2 medium-scale system which is no longer in production, the NCR 310 (an
adaptation of the Control Data 160 oriented toward MICR sorter-reader operations), and the
NCR 390 and 500 Series (small-scale data processing systems built around the concept of
magnetic ledger cards).

The NCR 315 is tape~compatible with the IBM 729 series and other "IBM-compatible'
magnetic tape handlers. Because code translation for most NCR 315 peripheral devices is per-
formed by the stored program, a wide variety of data codes can be accommodated on punched
tape and cards.

Hardware

The basic addressable unit of internal storage in NCR 315 systems is the "slab," which
consists of 12 data bits and 1 parity bit. Each slab can hold two 6-bit alphameric characters or
three 4-bit decimal digits. Instructions are provided to convert information from the alphameric
to the decimal mode, and vice versa. All arithmetic operations are performed upon data stored
in the 4-bit decimal mode. Arithmetic operands can be from 1 to 8 slabs (or 3 to 24 digits) in
length, as specified in the instruction. A minus sign requires one digit position, whereas a plus
sign does not. The results of most arithmetic operations are developed in a variable-length
accumulator.

Instructions occupy either two or four slabs each; most are of the one-address type,
but others function as two-address instructions. The repertoire of approximately 150 instructions
includes fixed point multiplication and division, add-to-storage, binary addition, three-way com-
parison, shifting, and block transfer facilities. Literal operands up to three digits in length can
be specified in many instructions. Edit, Suppress, and Scan instructions facilitate format control
and character manipulation. Internal instructions are executed at the rate of about 16,000 per
second in typical NCR 315 routines.

Interrupt facilities aid in achieving efficient utilization of the NCR 315's input-output
capabilities by informing the central processor when a peripheral device is ready to deliver or
receive information. When the master Demand Permit Flag is on, any peripheral unit whose in-
dividual Unit Demand Flag is also on will generate an interrupt signal whenever it is ready to ac-
cept another input or output instruction. When the central processor receives the interrupt signal,
it completes execution of the current instruction and then jumps to a special routine. This routine
tests all active peripheral units to determine which one caused the interrupt, and then initiates the
appropriate action.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 3/65
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Core storage is available in module sizes of 5,000, 10,000, or 15,000 slabs. Up to
four of the 10,000-slab modules can be used in a system, providing a maximum core storage
capacity of 40,000 slabs, 80,000 characters, or 120,000 decimal digits. Cycle time is 6 micro-
seconds for each access to one 12-bit slab. A parity check is performed upon all internal data
transfers.

An auxiliary core storage bank, which functions independently of the main core store,
holds 32 indexregisters, 32 jump registers, the accumulator, and a number of program-testable
"flags" which indicate the result of a comparison, an arithmetic overflow, or an interrupt condi-
tion. Because only 1, 000 storage locations can be directly addressed by the 3-digit instruction
address, nearly every NCR 315 instruction utilizes index register modification. (Indexing re-
quires no additional execution time.) The 32 jump registers are used primarily to store "jump
tables,' which transfer control to specified locations when specific conditions (errors, end-of-
tape marks, etc.) arise in the execution of certain instructions.

CRAM (Card Random Access Memory) is a key feature of the NCR 315 system that
combines many of the advantages of magnetic tape and disc storage units. The CRAM storage
medium is a deck of flexible magnetic cards. A cartridge containing up to 256 cards can be
quickly removed from the CRAM Unit, replaced by another cartridge, stored off-line, and
reinserted when necessary, in the same manner as a reel of magnetic tape. Three models of
CRAM are available, differing in storage capacity and recording density. From 5.5 million
(Model 353-1) to 16 million (Model 353-3) characters can be stored in a single CRAM cartridge.

One selected CRAM card at a time is dropped from the on-line cartridge and wrapped
around a revolving drum;this takes about 235 milliseconds. Then any or all of the data bands
(7 or 56, depending on the model) can be read and/or written sequentially. Average rotational
delay is less than 25 milliseconds, and data is transferred at a peak rate of 100,000 characters
per second (Model 353-1) or 38,000 characters per second (Models 353-2 and 353-3).

Up to 16 CRAM units can be connected to an NCR 315 system, and different models can
be intermixed if desired. Card dropping time can be overlapped, but only one CRAM read or
write operation can be performed at a time. Both lateral and longitudinal read-after-write parity
checks are performed when writing a CRAM record in the Model 353-1. Since the recording
mode of the other two models is bit-serial, only a longitudinal check is made.

NCR offers a large array of peripheral equipment for 315 systems, but complex con-
figuration rules limit the selection of components for a particular installation.

Magnetic tape units are available with peak transfer rates ranging from 12, 000 to
120, 000 characters per second (tape speeds of 60 or 150 inches per second). NCR has discon-
tinued the 333-bits-per-inch recording density and now uses the IBM 729-compatible densities
of 200, 556, and 800 bits per inch. In all models, block length is variable from 1 to 7,999 slabs,
and a read-after-write parity check is performed upon recording.

Up to eight magnetic tape handlers can be connected directly to an NCR 315 central
processor, in which case no overlapping of magnetic tape reading or writing with computation
is possible. Alternatively, Magnetic Tape Simultaneity Controllers can be used to provide either
read-compute and write-compute overlapping (with one controller) or full read-write-compute
simultaneity (with two controllers), through time-sharing of accesses to core memory. Up to
eight tape handlers can be connected to each controller. Tape handlers of different tape speeds
cannot be intermixed in a 315 system.

Two card readers (400 or 2,000 cards per minute), two card punches (both with com-
pletely buffered operation at 100 or 250 cards per minute), and two card read-punch units
(which read at 300 or 400 cards per minute) provide punched card input-output. The 100-cpm
punch and the card read-punches are the IBM 523, 1442 Model 1, and 1442 Model 2 units,
respectively. The 250-cpm card punch is an adaptation of a Control Data unit. All these de-
vices handle standard 80-column cards, and the slower card reader is also available in a 90-
column version. A maximum of one card reader or two card read-punch units can be connected
on-line to an NCR 315 system A total of four card punches and printers, in any combination,
can be connected.

Two paper tape readers (600 and 1, 000 characters per second) and two paper tape
punches (120 and 110 characters per second) provide paper tape input-output. All models
are unbuffered. Only one paper tape reader and one punch can be connected on-line at a time.

Three printers are available for the NCR 315. Two are fully buffered, have 120 print
positions, and offer maximum printing rates of 1,000 or 690 lines per minute for alphanumeric
information and 1, 000 or 940 lines per minute for numeric information. The third model can
function as either a buffered 24-position numeric lister at a peak rate of 1, 850 lines per
minute, or as an unbuffered 120-position line printer at a peak rate of 650 alphanumeric or
805 numeric lines per minute. A lower-cost version of the printer-lister is available without
the lister feature, and with a different arrangement of the characters on the drum. This
arrangement, common in recent line printers, permits single-spaced alphanumeric printing
at speeds of up to 800 lines per minute. A total of four printers and card punches, in any
combination, can be connected to an NCR 315. (Contd.)
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Documents encoded in magnetic ink can be read and sorted at the rate of 750 or 1,200
documents per minute. An optical character reader can read journal tapes produced by cash
registers, adding machines, and accounting machines at up to 832 characters per second. Up
to four buffered MICR and optical readers, in any combination, can be connected to an NCR 315.

A line of communications equipment makes the NCR 315 suitable for certain real-time
applications. The Teletype Inquiry System permits two-way communication between a 315 and
Teletypewriters, Automatic Send/Receive units, or Teleprinters (Kleinschmidt) located at the
computer site or any distance away from it. The On-Line Savings System provides bank tellers
with direct access to customer account information stored in CRAM memory. The Airline
Reservations System enables an NCR 315 to process and answer inquiries from reservation
agents at remote terminals and maintain an up-to-date inventory of available seats on all flights.

Software

The NEAT Compiler is an advanced symbolic assembly system designed for use in
NCR 315 systems with at least 10, 000 slabs of core storage, a punched tape or card reader, a
printer, and either 1 CRAM unit or 4 magnetic tape handlers. (A special NEAT Compiler is
available for systems with 5, 000 slabs of core storage and 4 magnetic tape units.) References
to an extensive library of macro instructions cause the insertion of in-line and/or closed sub-
routines in the object program. User-defined macros can be added to the library. The data to
be processed by the object program is defined in terms of its hierarchical structure of files,
records, groups, and fields, using COBOL-like level indicators. Standard forms are provided
for tape or CRAM file specifications and compiler control. All object programs produced by
the NEAT Compiler are compatible with the STEP and PACE operating systems described below.

The NEAT Assembler is a basic symbolic assembly system designed for small NCR
315 installations. It requires only 5,000 slabs of core storage, punched tape or card input-output,
a printer, and 1 magnetic tape or CRAM unit. The coding format is fixed, and none of the macro
instructions or data definition facilities of the NEAT Compiler are available. All the facilities of
the target computer can be utilized.

BEST (Business EDP Systems Technique) is a technique developed by NCR to speed
the programming and debugging of programs to perform routine business data processing func-
tions. A job is defined in terms of BEST functions (38 are currently provided), and a series of
‘parameter sheets is filled out. Cards, key-punched from the parameter sheets, are iuput
to the BEST program generator, where the calls for BEST functions are replaced with sub-
routines coded in symbolic language (NEAT). The NEAT compiler is then used to produce a
machine-language program. Facilities provided by the currently-offered set of BEST functions
include such operations as input-output, file control, arithmetic, paper tape code translation,
report writing, and sorting. The minimum configuration required to utilize the BEST program
generator is 10, 000 slabs of memory and either five magnetic tape units or two CRAM units
(any model).

The NEAT COBOL Compiler accepts nearly all of Required COBOL-61 (there are minor
exceptions) and most of the COBOL-61 Electives. The compiler requires at least 10,000 slabs of
core storage and either 2 CRAM units or 5 magnetic tape units. COBOL source statements are
translated into NCR 315 machine language object programs at an average rate of 10 to 20 state-
ments per minute. A useful, non-standard addition to the COBOL language is the LOCATE verb,
which enables the COBOL programmer to utilize CRAM units for file storage. Object program
efficiency is strongly influenced by the data arrangements in core storage and in the files. These
data arrangements are prescribed by the COBOL programmer, and guidelines are available
which help him to maximize efficiency by arranging the data in accordance with the NCR 315's
internal structure.

STEP (Standard Tape Executive System) is an input-output control and supervisory
routine for NCR 315 magnetic tape systems; PACE (Packaged CRAM Executive) is its counterpart
for systems that utilize CRAM memory. Both systems are capable of controlling run-to-run
changeovers, program loading, restarts, and overlays, as well as all routine tape and CRAM
input-output operations. The Librarian routine creates and maintains a program library tape
or CRAM deck in which each program includes all the information required by STEP or PACE.

The Tape and CRAM Sort Generators utilize parameters specified in control cards to
generate sorting routines that use from 4 to 8 tape units or 1 to 4 CRAM units, respectively.
Either fixed- or variable-length records can be sorted according to either fixed- or variable-
length keys. The user can insert his own coding to add, delete, or edit selected records during
the first and/or last pass. Restart points are established at the end of each merge pass.

Other available software for the NCR 315 includes a well-planned library of Scientific
and Engineering Subroutines; a FORTRAN II compiler; FAST (a load-and-go algebraic compiler);
a simulator of the IBM 305 RAMAC system; a variety of diagnostic and printout routines; and a
set of '"canned" programs for specific applications such as demand deposit accounting, on-line
savings, accounts payable, inventory management, and PERT.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 3/65
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Data Structure

DATA STRUCTURE

.1 STORAGE LOCATIONS

Name of Location Size Purpose or Use

Slab: 12 bits + parity basic addressable location; holds 3
digits or 2 characters.

R-registers (32): 18 bits address modification by indexing.

J-registers (32): 18 bits specify destinations for conditional
jumps.

CRAM Band: 1,550 or 560 slabs record location in CRAM storage.

CRAM Card: 7 or 56 bands.

CRAM Deck: 256 or 128 cards on-line capacity of one CRAM Unit.

.2 INFORMATION FORMATS

Type of Information ~ Representation

Instruction:. . ... ...... ... ... 2 or 4 slabs.

Fixed point number: . . ............. 1 to 8 slabs; i.e., 3 to 24 decimal digits.

Floating point number: . ............ 5 slabs; i.e., 3 digits for exponent and 11 digits
: plus sign for fraction.

Alphamericitem:. . .. ... ... . 0. 1 to 8 slabs; i.e., 2 to 16 characters.

i
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System Configuration

SYSTEM CONFIGURATION

Every NCR 315 EDP system includes the following © Core Storage — available module sizes are
units: summarized in Table II.

® Central Processor — available in four different
models, each equipped to accommodate specific °
groups of input, output, file, and inquiry devices,
as summarized in Table I.

Various peripheral devices — the available

peripheral devices are summarized in Table III,

with their rated speeds, configuration rules, and

® Console — includes I/O typewriter and option references to the report sections where detailed
switches. descriptions will be found.

TABLE I: CENTRAL PROCESSOR MODELS

Paper Tape, MICR CRAM, Inquiry and

Processor Punched Cards, Sorter- Magnetic Communications
Model Line Printers Readers Tape Devices
315-3: yes no yes no
315-4: yes yes yes . no
315-35: yes no yes yes
315-45: yes yes yes yes
TABLE II
Maximum Number
Core Storage Model Size in Slabs in System

316-2 5,000 1

316-301 10, 000 1

316-302 10,000 3*

316-4 15,000 1

* The 316-302 module can be used only in conjunction
with the 316-301 module; maximum system storage
capacity is 40, 000 slabs.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 3/65



601:031.002 NCR 315
TABLE III: PERIPHERAL DEVICES
Maximum
Device Number Model Number Reference
in System(l)
Input/Output Console 1@ 472-1: Punched Paper 601:071
Tape Reader and
Punch; 1000 cps
and 110 cps
472-2: Card Reader; 601:071
400 cpm
472-3: Both of the above 601:071
Punched Paper 26 361-201; 600 cps 601:072
Tape Reader
Punched Paper 2(3) 371-201; 120 cps 601:073
Tape Punch
Card Reader 1 380-3; 2000 cpm 601:074
Card Read/Punch 2 376-7; 300/50-270 cpm 601:077
376-8; 400/88-360 cpm 601:077
Card Punches, 4 376-2; 100 cpm 601:075
Line Printers, 376-101; 250 cpm 601:076
and Printer-Listers 340-3; 690 Ipm 601:081
340-502; 650 lpm 601:082
340-512; 650/1800 lpm 601:082
340-503; 805 lpm 601:082
340-601; 1000 lpm 601:083
Magnetic Tape 16(4) 334-101, 334-102 (12 KC) 601:091
Units 334-131, 334-132 (33 KC) 601:091
333-102 (83 KC) 601:091
333-101 (120 KC) 601:091
CRAM Storage Units 16 353-1 (100 KC; 5.5 million
characters) 601:042
353-2 (38 KC; 8 million
characters) 601:043
353-3 (38 KC; 16 million
characters) 601:043
MICR Sorter- 402-3 (750 dpm) 601:102
Reader and Optical 4 407-1 (1, 200 dpm) 601:103
Reader 420-1 (2, 160 1pm) 601:104
Téletype Inquiry 16 buffers; 356-1 Central Inquiry Buffer GOlﬁiOS
Systems 8 adapters 359-3 Teletype Adapter
per buffer 359-4 Monitor Adapter
1 controller; 321-1 Central Communica- 601:105
100 adapters tions Controller
Teletype Adapter
Teleprinter (Kleinschmidt)
Adapter
On-Line Savings 16 buffers; 356-3 Central Inquiry Buffer
System 8 scanners per 359-1 Adapter 601:106
buffer; 16 window 438-2 Scanner-Selector
machines 428-3 Window Machine
per scanner. Controller

Universal Inter- — 435-2 601:103

connecting Device

(1)  This column shows the total number of devices of a particular group that can be
incorporated in an NCR 315 system. Restrictions between groups are indicated
in the following footnotes.

(2)  The Input/Output Console cannot be used on-line with a like device; e.g., a
Model 472-2 or 472-3, which contains a card reader, cannot be used on-line with
a Model 380-3 Card Reader. .

) (3)  Switching between these devices is done manually; both cannot be on-line at the
same time.

(4)  Only eight magnetic tape units can be connected directly to the Processor. With
either one or two Model 324-1 Magnetic Tape Simultaneity Controllers, up to 16
tape units can be connected.

(Contd.)
I
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SYSTEM CONFIGURATION 601:031.100

.1 CARD SYSTEM; CONFIGURATION I

Deviations from Standard Configuration:. ............ card reader is 100% faster.
card punch is 25% faster.
console typewriter is standard.
32 index registers are standard.

Equipment Rental

316-2 Core Storage: 5,000 slabs $ 1,100

315-3 Central Processor and 1,400
Console with Typewriter

380-3 Card Reader: 2,000 750
cards/min

340-601 Printer and Buffer: 1,600
1, 000 lines/min

354~101 Card Punch Buffer
—@—»—O 376-101 Card Punch: 250 850
cards/min

TOTAL RENTAL: $ 5,700

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 3/65
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4-TAPE BUSINESS SYSTEM; CONFIGURATION II

@)

Optional Features Included: . ....................

i
.dl!Huianlh B
AUERBAC P'.l

‘printer is 30% faster.

magnetic tape is 20% slower.
card reader is 20% slower.
console typewriter is standard.
32 index registers are standard.

multiply-divide hardware is standard.

Equipment
316-2 Core Storage: 5,000 slabs

|

315-3 Central Processor and
Console with Typewriter

472-2 Card Reader:
400 cards/min

340-3 Printer and Buffer: :690
lines/min: S

354-101 Card Punch Buffer
376-2 Card Punch: 100
cards/min

334-101 (1) Magnetic Tape Unit

334-103 (3) Magnetic Tape Units:

12, 000 characters/sec

none.

TOTAL RENTAL:

Rental

$ 1,100

1,400

450

1,425

} 575
} 975

$ 5,925

(Contd.)



SYSTEM CONFIGURATION 601:031.300

.3 6-TAPE BUSINESS SYSTEM; CONFIGURATION III

Deviations from Standard Configuration:. ............ printer is 38% faster.
32 index registers are standard.
card reader is 20% slower.

Equipment Rental

316-301 Core Storage: 10, 000 $ 1,600
slabs

315-3 Central Processor and 1,400

Console with Typewriter

472-2 Card Reader: 450
X vy -———'ﬂ-O 400 cards/min
340-3 Printer and Buffer: 1,425
P—-O : 690 lines/min

354-101 Card Punch Buffer
575

376-2 Card Punch: 100 cards/
min
324-1 Magnetic Tape Simultaneity 695
‘ Controller
334-131 (2) Magnetic Tape Units:

334-132 (4) Magnetic Tape Units: 2,000
33,400 characters/sec

Optional Features Included: . .................... none.

TOTAL RENTAL: $ 8,145
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601:031.310

NCR 315

.31

3/65

4-CRAM BUSINESS SYSTEM; SPECIAL CONFIGURATION IIIC

@)

Optional Features Included: .....................

|||!||
J””\‘IHIII“"I.
AUERB AC\'}

4 CRAM units are used in place of 6
magnetic tape units.

printer is 38% faster.

card reader is 20% faster.

CRAM read or write operations cannot
be overlapped with computation.

32 index registers are standard.

Equipment Rental
316-301 Core Storage: $ 1,600

10, 000 slabs

315-3 Central Processor 1,400
and Console with Typewriter

472-2 Card Reader: 450
400 cards/min.

340-3 Printer and Buffer: 1,425
690 lines/min.

376-2 Card Punch: 100

354-101 Card Punch Buffer
575
cards/min.

- 353-2 CRAM Units (4): 38,000 2,800

characters/sec

none.

TOTAL RENTAL: $ 8,250

(Contd.

~



SYSTEM CONFIGURATION

601:031.400

.4

12-TAPE BUSINESS SYSTEM; CONFIGURATION IV

Optional Features Included: . .. ..................

card reader is 100% faster.
card punch is 25% faster.
magnetic tape is 38% faster.

Equipment

316-301 Core Storage:
10, 000 slabs

316-302 Core Storage:
10, 000 slabs

315-3 Central Processor and
Console with Typewriter

380-3 Card Reader: 2,000
cards/min

340-601 Printer and Buffer:
1,000 lines/min

354-101 Card Punch Buffer
376-101 Card Punch: 250
cards/min

Rental

$ 3,400

1,400

750

1,600

} 850

324-1 Magnetic Tape Simultaneity 695
Controller

333-102 Magnetic Tape Units (6): 4,950
83,400 characters/sec

324-1 Magnetic tape Simultaneity 695
Controller

333-102 Magnetic Tape Units (6):
83,400 characters/sec 4,950

none.

TOTAL RENTAL: $19, 290

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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601:031.500

NCR 315

.5

3/65

6-TAPE AUXILIARY STORAGE SYSTEM; CONFIGURATION V

—~D

Optional Features Included: . ....................

card reader is 20% slower.
printer is 38% faster.
magnetic tape is 20% slower.

32 index registers are standard.
auxiliary storage is 61% larger.

Equipment

353-3 CRAM units (2):
32,200, 000 characters

316-301 Core Storage:
10, 000 slabs

315-3 Central Processor and
Console with Typewriter

472-2 Card Reader:
400 cards/min

340-3 Printer and Buffer:
690 lines/min

354-101 Card Punch Buffer

- 376-2 Card Punch: 100

cards/min

Rental

$ 1,650*

1,600

1,400

450

1,425

} 575

324-1 Magnetic Tape Simultaneity 695

Controller

334-131 (2) Magnetic Tape Units:
334-132 (4) Magnetic Tape Units:

33,400 characters/sec.
none.

TOTAL RENTAL:

\( 2,000

f

$ 9,795

* Four Model 353-1 CRAM units (22 million characters total) can be substituted for higher performance.

Total system rental in this case would be $11, 945.

il
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.1

.11

.12

.13

.14

.15

.16

STANDARD

EDP

RIPOF{YS

601:041.100

NCR 315
Internal Storage
Core Storage

INTERNAL STORAGE: CORE STORAGE

GENERAL
Identity: .. ... .. Core Storage.
NCR 315:
Models 316-2, 316-301,
316-302, and 316-4.
NCR 315-100:
Models 316-102, 316-103,
316-104, and 316-302.
BasicUse: ....... working storage.

Description

Core storage for the NCR 315 (or NCR 315-100) is
available in three module sizes of 5,000, 10,000
and 15, 000 slabs. The total working store may con-
sist of any of the following:

© One Model 316-2 (316-102) module of 5, 000
slabs:

e One Model 316-4 (316-104) module of 15, 000
slabs:

e One Model 316-301 (316-103) module of 10, 000
slabs, plus from zero to three additional Model
316-302 (316-302) modules of 10, 000 slabs each.

(Note that the model numbers of the corresponding
modules for the 315-100 are shown in parentheses
above. The remainder of this report section refer-
ences only the 315 model numbers for the sake of
clarity. The characteristics of the various 315-100
core storage modules are the same as those of the
corresponding 315 modules.)

Total core storage capacity of an NCR 315 system,
therefore, can range from 5,000 to 40,000 slabs.
Each slab contains 12 data bits plus 1 parity bit
and can store two 6-bit alphameric characters or
three 4-bit decimal digits. Each instruction
occupies either two or four consecutive slabs.
Cycle time is six microseconds for each access

to one 12-bit slab.

The Model 316 Core Storage described here is used
for data and instruction storage. An independent
6-microsecond core storage unit, associated with
the Processor, contains the accumulator, the

32 index registers, the 32 jump registers, and a
number of program-testable '"flags." These two
core stores can be accessed simultaneously, which
gives the NCR 315 a speed advantage over some
systems that use the data store to hold logic
registers. )

Availability: . ..... 15 months.

First Delivery: . ... March, 1962 (with NCR315).

Reserved Storage: .. none.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

.21

.22

.221

.23
.24
.241
. 242
. 243
.244
.245
.28
.281
.282
.283
.29

.292

.31

.32

.52

PHYSICAL FORM

Storage Medium: . magnetic cores.

Physical Dimensions

Magnetic core type storage —
Array size: 50 by 52 bits.

Storage Phenomenon: direction of magnetization.

Recording Permanence

Data erasable by

program: ....... yes.
Data regenerated

constantly: ...... no.
Data volatile: .. ... no.
Data permanent: ... no.
Storage changeable: . no.

Access Techniques

coincident current.
sense wire.
uniform.

Recording method: . .
Reading method:

Potential Transfer Rates

Peak data rates —
Unit of data:
Conversion factor: .

1 slab.
12 bits.
166,667 slabs/sec.

DATA CAPACITY

Module and System Sizes

Identity: 316-2 316-301 or 316-4.
316-302

Slabs: 5,000 10,000 15,000.

Characters: 10,000 20,000 30, 000.

Digits: 15,000 30, 000 45,000.

Rules for Combining Modules

Storage size, slabs Storage modules required

5,000: ........ 316-2.
10,000: ........ 316-301
15,000: ........ 316-4.
20,000: ........ 316-301 plus one 316-302.
30,000: ........ 316-301 plus two 316-302s.
40,000: ........ 316-301 plus three 316-302s.
CONTROLLER: . ... no separate controller.

ACCESS TIMING
Arrangement of

Heads: ........ one access mechanism per
system.
Simultaneous
Operations: . .... none
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601:041.530 NCR 315
.53 Access Time Parameters and Variations .73 Effective Transfer Rate
.531 For uniform access — With self: . ....... 83, 000 slabs/sec.
Access time: . . ... 4 psec
Cycle time:. ... .. 6 usec. .8 ERRORS, CHECKS AND ACTION
For data unit of: .. 12 bits (plus parity bit).
Error Check or Action
6 CHANGEABLE Baterlogh
) “STORAGE: ...... none. Invalid address*: check halt.
- Receipt of data: parity check program
jump.
-7 PERFORMANCE Recovery of data: parity check program
jump.
.71  Data Transfer Dispatch of data: send parity bit.
. 4 erips Conflicti
Pai?sh of f;orage unit possibilities — (c,gml;;ggs: not possible.
W?th (sje v yes. Physical record
With CRAM: .. ... yes missing: not possible.
.72 Transfer Load Size * This refers to a bit combination that cannot be

3/65

With self: . ....... 1 to 999 slabs.
With CRAM: ...... 1 to 1,550 slabs.

i
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decoded as an address. If a given address is
greater than machine capacity, the effective
address is modulo memory size.



.11

.12

.13

STANDARD

EDP

REPORIS

601:042.100

NCR 315
Internal Storage

CRAM, Model 353-1

INTERNAL STORAGE: CRAM, MODEL 353-1

GENERAL
Identity: .. ........ Card Random Access
Memory, Model 353-1.
CRAM.
Basic Use: .. ...... auxiliary data storage.

Description

The 353 CRAM (Card Random Access Memory)
unit can be considered and used as both an internal
storage unit with the capabilities of a drum or

disc store, and as an input-output unit with the
capabilities of one or more magnetic tape units.
(see Section 601:101). Three different CRAM
models are currently available; they differ primar-
ily in recording mode, recording density, and
number of cards per cartridge. Model 353-1 is
analyzed in detail in this section. The important
differences between this model and Models 353-2
and 353-3 are presented in Section 601:043, which
follows. Up to sixteen CRAM Units can be used with
an NCR 315.

The storage medium is a deck of up to 256 mag-
netic oxide coated Mylar cards that are suspended
in a changeable cartridge. The cards are sup-
ported by rods that fit into notches on both sides
of the cards and by selector rods fitting eight Q
shaped notches on the top of each card. The card
number of each card is determined by the side on
which each Q leg has been cut off. Each of the
legs of the eight @ shaped notches is assigned the
value of 0 or 1. An eight-bit binary card address
causes the selector rods to move to the correspond-
ing side of each @. The card that has had its Q
legs cut off in exactly the same pattern as the 1s
and Os in the address is then unsupported in this
position, and it falls into the drop chute.

The handler consists of the cartridge chamber, a
drop chute, a drum, anda return chute. A card is
dropped from the deck in the cartridge chamber
down the drop chute to the drum. It is held on the
drum by vacuum. Three-quarters of a second
after the last time it is used, or one drum revolu-
tion after the next Drop Card operation, the card
is stripped from the drum, and its momentum
carries it up the return chute and back into the
cartridge. There is no need for the cards to be
replaced in any particular sequence; the selector
rods can select the cards from random positions.

Each Model 353-1 CRAM card has seven databands
on it, and each band contains six data tracks, a
parity track, and a clock track. Each band can
hold from one to 1,550 words of data, giving a
total capacity of more than 5.5 million alphameric
characters or 8.3 million digits per cartridge.
This is comparable in storage volume with a reel

of magnetic tape, a small disc file, or several
drums.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

.2

When a CRAM card is on the drum, it does not
completely surround the drum, so that after
reading a band, there are at least 12 milliseconds
available for computing before the card can be
accessed again.

In the Model 353-1 CRAM, data is recorded as
one block per band, from consecutive locations

in core storage. Each row recorded on a band
consists of a 6-bit section of a 12-bit core slab
(essentially an alphameric character or 1.5
numeric digits) and a parity bit. A check char-
acter is also recorded at the end of the block.

The parity bits and the check character are
checked during the reading and the writing of

the block, as the read head follows the write head.

Model 353-1 CRAM timing considerations include
the following parameters: time from drop com-
mand until read or write command, 235 milli-
seconds; average access time to a card on the
drum, 24.3 milliseconds; and peak transfer rate,
100, 000 characters per second. Maximum
effective data transfer rate is 42, 300 characters
per second. Although these parameters hold for
each individual unit, the interrupts that occur just
before read or write time and the ability to drop
cards in all of the CRAMs in the system indepen-
dently make it possible to achieve effective trans-
fer speeds as high as 67, 000 characters per second,
using two or more Model 353-1 CRAMs.

The address of a six-way jump table is provided
in each CRAM instruction. The jump table is
used in the event any unusual condition occurs
during the execution of a CRAM instruction. These
conditions include: write interlock, read error,
write error, control mark, not loaded, and wrong
card. The occurrence of more than one of these
conditions also sets the overflow indicator. The
write interlock is imposed whenever a cartridge
is loaded into a CRAM and must be released by an
operator.

.14 Availability: .. ..... 4 months.

.15 First Delivery: .. ... June, 1962.

.16 Reserved Storage: . .. none.

PHYSICAL FORM

.21 Storage Medium: . ... magnetic cards.

.22 Physical Dimensions

.222 Drum —
Diameter:. . ...... 7 inches.
Thickness orlength: . 3.5 inches.
Number on shaft: . .. 1.

.223 Card —
Length:. . .. ...... 14 inches.
Width: . ......... 3.25 inches.
Number:. ........ 256 cards per cartridge;

up to 16 units on-line with
1 cartridge per unit.
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601:042.230 NCR 315
.23 Storage Phenomenon: direction of magnetization. .4 CONTROLLER
-24  Recording Permanence .41 Identity:......... built into Processor.
-241 Data erasable by .42  Connection to System
program: . ...... yes
-242 Data regenerated con- .421 On-line: ......... 1 controller.
stantly: ........ no .422 Off-line:......... none.
.243 Data volatile . . .. .. no.
.244 Data permanent: no. .43 Connection to Device
.245 Storage changeable: . yes.
.431 Devices per
.25 Data Volume per Band of 7 Tracks controller: ...... 16.
.432 Restrictions: . .. ... none
Slabs:. . ... .0 .. 1, 550.
Characters: ...... 3,100. .44 Data Transfer Control
Digits: . . oo v e ... 4,650.
Instructions: . ... .. 387 to 775. .441 Size of load: ...... 1to 1,550 slabs.
. .442 Input-output area: all core storage.
-26  Bands per Physical .443 Input-output area
Unit: .......... 7. aCCESS: ... ... by slab, character, or digit.
.444 Input-output area
.27 Interleaving Levels: . no interleaving. lockout: . ....... none.
. .445 Synchronization: semi-automatic.
.28 Access Techniques .446 Synchronizing aids: interrupt when ready.
.447 Table control: . . ... none.
.281 Recording method: .. fixed heads.
.282 Reading method: fixed heads. .5 ACCESS TIMING
.283 Type of access —
Description of stage  Possible starting stage .51 Arrangement of Heads
Drop card to drum:. yes.
Lead edge of card .511 Number of stacks —
approaches read or Heads per stack: .. 8.
write head of drum: yes. Stacks per yoke:. .. 7.
Leading edge of Yokes per module: . 1.
card passes heads: not until next revolution. .512 Stack movement: ... none.
.513 Stacks that can access
.29 DPotential Transfer Rates any particular
. location: . . . ..... 1.
-291 Peak bit rates — .514 Accessible locations —
Cycling rates: . . . . . 1,235 rpm. By single stack:. . . . 1 band per card.
Track/head speed: . . 380 inches/sec. By all stacks: . ...1 card (7 bands).
Bits/inch/track: . 262.5.
Bit rate per track: . . 100, 000 bits/sec track. .53 Access Time Parameters and Variations
.292 Peak data rates—
Unit of data: .. ... alphameric character. .532 Variation in access time —
Conversion factor: . 6 data bits/char.
Datarate:....... 600,000 bits/sec or Stage Average, msec Example, msec
100,000 char/sec. =ese B9 P2,
‘ Card not on drum —
-3 DATA CAPACITY Drop card: 235. 00 235. 00
Pause after
.31 Module and System Sizes (Model 353-1) ir]:izserrupt: 2.64 2. 64
Read it
Minimum Storage Maximum Storage gaSIQ)];'S:vn © 0.025 31. 00%
Identity: 1 CRAM 16 CRAMSs. Read or write
Slabs: 2,777,600 44,441, 600. check character: 0.11 _0.11
Characters: 5,555,200 88,883, 200. 268.75
Decimal
digits: 3,332,800 133, 324, 800. Card already ondrum —
Instructions: Wait for interrupt: 0 to 48.6 24.30
2-slab: 1,388,800 22,220, 800. Pause after
4-slab: 694,400 11,110,400. interrupt: 2.64 2.64
Cartridges: 1 16. Read or write
Cards: 256 4,096. S slabs: 0.925 31.00%*
Modules: 1 16. Read or write
check character: 0.11 _ 0.11
.32 Rules for Combining 58.05
Modules:. . ... .... any number up to 16 CRAM * Based on reading or writing a full band of 1,550
units can be connected. slabs.
(Contd.)
i
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INTERNAL STORAGE: CRAM, MODEL 353-1

601:042.600

.61
.611
.612
.613
.62

.621

. 622
.623

.624

.71

.72

CHANGEABLE STORAGE

Cartridges

Cartridge capacity: 1 to 256 cards.
Cartridges per module: 1.

Interchangeable: yes.
Loading Convenience
Possible loading —
While computing
system in use:. .. yes.

While storage sys-

yes (if the individual CRAM
Unit is free).

Method of loading: .. operator procedure.

Approximate change

0.5 to 1.0 min.

1 cartridge at a time.

PERFORMANCE

Data Transfer

Pairs of storage unit possibilities —
With core storage: . yes.
With self: . .. .... no.

Transfer Load Size

With core storage: .. 1to 1,550 words.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

.73

Effective Transfer Rate

.. 42,300 char/sec (based
upon transfer of 80, 000
characters from 1 CRAM
unit to core storage).

With core storage: .

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock
Invalid address: check ignore
instruction.

Recording of
data: read after write
parity

track and row

error jump.

Recovery of error jump.

data: parity check
Conflicting

commands: check error jump.
Physical record

missing: see 'mo card on

drum''.

Read empty

card: check error jump.
Write lockout: check error jump.
Wrong card: none.
No card on

drum: check error jump.
Unit disabled: check error jump.
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601:043.100

STANDARD

EDP

REPORTS

NCR 315
Internal Storage

CRAM, Models 352-2

and 353-3
INTERNAL STORAGE: CRAM, MODELS 353-2 AND 353-3
.1 GENERAL .26 Bands per Physical
Unit: . .......... 56 bands per card.
.11 Identity: ... ...... Card Random Access
Memory, Model 353-2 .29 Potential Transfer Rates
and Model 353-3.
CRAM. .291 Peak bit rates —
. . Cycling rate:. . .. .. 1,235 rpm.
.12 Basic Use: ........ auxiliary data storage. Track/head speed: . . 380 inches/sec.
o Bits/inch/track:. . . . 700.
.13 Description_ Bit rate per track: . . 266, 000 bits/sec/track.
.292 Peak data rates —
The Models 353-2 and 353-3 CRAM Units are mech- Unit of data: . ... .. alphameric character.
anically similar to Model 353-1, as described in Conversion factor: . . 7 bits per character.
Section 601:042, and function in the same manner. Data rate: . . . ..... 38, 000 characters/sec.

The differences are primarily in recording mode
and recording density. The only difference be-

tween Models 353-2 and 353-3 is that the former -3 DATA CAPACITY

12122.128 cards per cartridge, while the 13.t“cer has .31 Module and System Sizes, Model 353-2

The recording mode of the original Model 353-1 Minimum Maximum
CRAM is 7 bands per card, 8 tracks (6 data, 1 Storage Storage
parity, and 1 clocking) per band, at a density of Identity: 1 CRAM 16 CRAMS.
262 rows per inch. Models353-2 and 353-3, on Slabs: 4,014,080 64,225, 280.
the other hand, record 56 bands across the card, Characters: 8, 028,160 128,450, 560.
with only 1 track per band, at a density of 700 Decimal digits: 12,042,240 192, 675, 840.
rows per inch. Seven sequential rows (bits) are Instructions —

used to record one character (or 1.5 decimal 2-slab: 2,007, 040 32,112, 640.
digits) and a parity bit. This combination of 4-slab: 1,003,520 16, 056, 320.
serial (rather than parallel) recording and in- Cartridges: 1 ’ 16.
creased density reduces the number of slabs per Cards: 128 2, 048.
band to 560 but increases the number of slabs per Units: 1 16.

card by approximately 190%, to 31,360. There-

fore, although Model 353-2 holds only half as many .
cards as Model 353-1 (128 vs. 256), it has about Module and System Sizes, Model 353-3
45% more storage capacity. Model 353-3, with

256 cards, has about 190% more storage capacity Minimum Maximum
than Model 353-1. Storage Storage
Identity: 1 CRAM 16 CRAMS.
The serial method of recording reduces the peak Slabs: 8,028,160 128,450, 560.
data transfer rate to 38, 000 characters per Characters: 16, 056,320 256,901, 120.
second in Models 353-2 and 353-3. The maximum Decimal digits: 24, 084,480 385,351,780.
effective transfer rate for large quantities of Instructions —
data is 21,700 characters per second for one 2-glab: 4,014, 080 64,225, 280.
CRAM unit and up to 24,400 characters per sec- 4-slab: 2,007,040 32,112, 640.
ond if the drop time is shared among two or more Cartridges: 1 16.
units. Cards: 256 4,096.
Units: 1 16.

Because of their mechanical similarity to Model
353-1, as described in Section 601:042, only the
important differences are presented in detail

here for Model 353-2 and Model 353-3. Unless
otherwise stated, all entries pertain to both .72 Transfer Load Size: . .1 to 560 slabs.
Model 353-2 and Model 353-3.

.7  PERFORMANCE

.73 Effective Transfer

.25 Data Volume per Band of 1 Track Rate: . .......... 21,700 characters/sec
(based upon transfer of
Slabs . . .......... 560. an 80, 000-character
Characters . ... .. .. 1,120. contiguous block from
Digits. . .. ........ 1, 680. 1 CRAM unit to core
Instructions. . ... ... 140 to 280. storage).

Ji
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The Processor has its own magnetic core store,

STANDARD

EDP

.. REPORIS

601:051.100

NCR 315

Central Processor

CENTRAL PROCESSOR

The Processor is controlled by single address
instructions and operates in decimal arithmetic.
The operands can vary in sizé from one to eight
slabs, as specified in the instructions. A 12-bit
slab may represent three digits or two characters.
The accumulator is also variable in length and
assumes a size sufficient to contain all the digits
of its contents except high-order non-significant
zeros. A minus sign counts as an extra digit.
There is no automatic floating point arithmetic.

A special binary addition instruction operates on
six-bit groups or an entire field. Usually, editing
is controlled by special editing masks. Typical
instruction times for six-digit operands are

48 microseconds for addition and 582 microseconds
for multiplication.

The Processor is available in four differentmodels,
each equipped to accommodate a specific group of
input, output, file, and inquiry devices, as
summarized in the following table:

separate from the data store, which contains the
index, jump, and accumulator registers plus
several other indicators. Two of the 32 index
registers may not be used for address modification,
and one of the remaining 30 is used by some
operations to store the address of the last operand
accessed. Almost all addresses are modified by
an index or jump register unless they refer to the
two unusable index registers, in which case the
addresses are treated as literals.

.1 GENERAL Some instructions reference a set of jump registers.
Each such instruction tests for any of a set of
.11  Identity: ........ File Processor. conditions. When any one of these conditions is
Model 315-3. detected, a jump is made to the address found in the
corresponding jump register. A facility is provided
Bank-File Processor. that automatically saves the contents of the sequence
Model 315-4. counter before it is replaced by a jump address.
File Inquiry Processor. Instructions are provided to load, unload, augment,
Model 315-35. and rearrange the index and jump registers singly
or in groups. All of the special indicators, such as
Bank-TFile Inquiry sign, overflow, and comparison indicators, can be
Processor. set, reset, and interrogated. Instructions are
Model 315-45. provided that treat any character in storage as a
single bit indicator.
.12 Description

Input-output operations are controlled by one of two
methods. The first is the direct control method

used with punched tape, magnetic tape, and the
console. This method stops the Processor until the
peripheral unit has completed the indicated operation.
The second method is the use of interrupt controls.
The card reader has a permanent interrupt
capability. The MICR reader, card punch, printer,
and CRAM unit all have individual interrupt indicators
called ""Unit Demand Flags." If a Unit Demand

Tlag is-turned on by a program, it will signal the
Processor the next time the associated peripheral
unit can accept an input-output command. The
Processor has a master Demand Permit Flag that
can disable all interrupt signals. When an

interrupt signal is received, the instruction in
progress is completed, the master Demand Permit
Flag is turned off, and the contents of a special
jump register are used to direct the program to an
interrupt routine. This routine must store the
status of the program, determine which of the units
caused the interruption (by means of test instruc-
tions), and then take appropriate action. These
functions have been integrated into standard routines
which require relatively little time and increase the
input-output capacity of the system.

Optional Features

The Automatic Recovery Option (ARO) permits
branching to a recovery routine upon occurrence
of some conditions that would normally cause a
processor halt. It consists of an adjustable
timer, normally set for 500 milliseconds, that is

Processor Paper Tape, MICR CRAM, Inquiry and
Model Punched Cards, Sorter- Magnetic Communications
Line Printers Readers Tape Devices
315-3: yes no yes no
315-4: yes yes yes no
315-35: yes no yes yes
315-45: yes yes yes yes
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601:051.120

~NCR 315

.12 Description (Contd.)

started when any command is initiated. Should the
timer not be restarted by the initiation of a sub-
sequent command prior to the expiration of the set
interval, a processor, memory, or peripheral
malfunction is indicated. Control is transferred

to one of three locations (specified in certain jump

registers) depending upon the condition causing
the malfunction. The three sets of conditions are:

(1) Main or Auxiliary Memory error, or
program count error.

(2) Program error other than as listed in (1).

(3) Peripheral or Processor malfunction.
Software routines can be used to try to keep the
job running or to notify the operator of a malfunc-
tion. ARO can be enabled or disabled by a push-
button on the console.
rest of the console becomes inoperative.

.13 Availability: ... .. .. 8 months.
.14 First Delivery: .... February, 1962.

.2 PROCESSING FACILITIES

.21 Operations and Operands

Operation Provision Radix Size
and Variation
.211 Fixed point—
Add-subtract: automatic decimal 3 to 24 by
- 3 digits.
Multiply
Short: automatic decimal 3 to 24 by
3 digits.
Divide
No re-
mainder: none.
Remainder: automatic decimal 3 to 24 by
3 digits.
.212 Floating point—
Add-subtract: subroutine decimal 1 and 4
slabs.
Multiply: subroutine decimal 1 and4
. slabs.
Divide: subroutine decimal 1 and 4
slabs.
.213 Boolean: none.
.214 Comparison—
Numbers: automatic binary 1to 8slabs.
Letters: automatic binary 1to 8slabs.
Mixed: automatic binary 1to 8slabs.
Collating
sequence: .. ..... 0 to 9, then A to Z, with

special symbols inter-

spersed (see 601:141. 100).

.215 Code translation—

Provision From To Size

automatic: 4-bit 6-bit up to 24 char.
numeric alpha

automatic:  6-bit 4-bit up to 24 char.
alpha numeric

.216 Radix conversion:. .. none.
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When ARO is activated, the

.217 Edit format—
Provision Comment Size
Alter size: automatic as result of edited
inserting data
editing may not
symbols exceed
16 char.
Suppress
Zero: automatic leading zeros 1 to 8
replaced by  slabs.
spaces
Round off: automatic  shift and 1to 8
round slabs.
Insert point: = automatic ) throughuse 1to 8
Insert spaces: automatic of edit slabs
Insert $: automatic format con-  after
trol editing.
Float: none.
Protection: pro-
grammed automatic 1to 8
: (through slabs
use of edit after
format con- editing.
trol follow-
ing Suppress
Zero instruc-
. tion.)
.218 Table look-up — ‘
' Provision Comment
Equality: semi-automatic | binary comparison
(see .214 above)
Greater or scan up to 999
than: semi-automatic ) 12-bit slabs or
Greatest: none. _ selected characters
Least: none. within each slab
Less than: semi-automatic | until a character is
. found with the speci-
- fied property; in -
scanning, characters
may be in 4-bit or 6-
bit code.
.219 Others— ‘ : o
Move: -automatic 0 to 999 slabs.
Fill: automatic 0 to 999 slabs.
.22 Special Cases of Operands

.221

. 222
.223

.23

.231
. 232

AUERBACH

Negative numbers: . . minus sign and absolute
value, or one's comple-
ment.

Sign, in core storage:

+ unspecified;
- in high order digit
position.

Sign, in accumulator:
setting of flip-flop.

Zero:. . .v..euun.. + and - zero; treated the
same.
Operand size
determination: . . .. specified in instructions.
Instruction Formats
Instruction structure: 2 or 4 slabs.

Instruction format—
Single stage (2-slab) instructions:

Name: X|IFiC|l A

Size (bits): | 5 | 3|4 |l 12




CENTRAL PROCESSOR

601:051.232

. 232 Instruction format (Contd.)

Double stage (4-slab) instructions:

Name: X|IFIClAfY|Q|G | B
Size (bits): | 5 |3 | 4112} 513 |4 |12
. 233 Instruction parts
Name Purpose

X Y. 000, jump or index register
designation. X =15
denotes either that A is
literal or that F, Q and G
contain part of the operation
code.

D size of operand or part of
operation code.

Covinviie i operation code.

D operand or address of
operand.

Q G ... part of operation code; Q
and G exist only in 4-slab
instructions.

B: ... the second operand, the

address of the second
operand, a count or other
information needed by the
instruction; appears only in
4-slab instructions.

.234 Basic address

structure: . . ..... 1+0.
.235 Literals—
Arithmetic: . . .. .. -99 to 999.
Comparisons and
tests:. . ... ... any two 6-bit or three 4-bit
characters.
Incrementing
modifiers: ..... ~99 to 999.

.236 Directly addressed operands

.2361 Internal Minimum Maximum Volume
storage type size size accessible
Core: 1 slab 8 slabs 1,000
slabs.

.2362 Increased address capacity
Method Volume accessible
Indexing: 40,000 slabs.
.237 Address indexing

.2373 Indexing rule: . ... addition, modulo memory
size.
.2374 Index specification: within modified instruction.
.2375 Number of potential
indexers: ...... 30.
.2376 Addresses which can
be indexed: . . ... all.
.2377 Cumulative
indexing: ...... none.
.2378 Combined index and
step: ......... none.
.238 Indirect addressing: . available for jump instruc-
tion only.
.2381 Recursive: ...... no.
.2382 Designation: ... .. included in operation code.
.2383 Control: ........ none.
.2384 Indexing with
indirect
addressing: . .. .. none

. 239 Stepping
. 2391 Specification of
increment: in stepping instruction.

.2392
. 2393
. 2394

.2395

.24

. 241

. 242

.31

.311
.315
.316

.317

.32
.33

.331

Increment sign: . . .
Size of increment: .
End value: ......
Combined step and
test:

+or -.

-99 to 999.

in (or addressed by) step
instruction.

yes.

Special Processor Storage

Category of Numberof Size in deci- Program
storage locations  mal digits usage
Index
registers: 32 5 address
modifi-
cation.
Jump
registers: 32 5 address of
condi-
tional
jump.
Accumulator: 8 24 arithmetic,
com-
parison.
Flags: 32 1 alpha char  special
store and
test for
2-state
condi-
tions.
Category of Total number Physical Cycle time,
storage of locations form usec
Index
registers: 32 core 6.
storage
Jump
registers: 32 core 6.
storage
Accumulator: 1 core 6.
storage
Flags: 32 core 6.
storage

SEQUENCE CONTROL FEATURES

Instruction Sequencing

Number of sequence
control facilities: . .
Sequence control

Accessibility to
program:

Permanent or
optional modifier:

Interruption

Possible causes —
In-out units: .....
In-out
controllers:

Storage access: . . .
Processor errors: .
Other:

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

1.

1 instruction.

no.

none.

ready for use (CRAM, card
reader).

free (printer, card punch).
loaded (MICR reader buffer).
none.

none.

permit tracing.
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601:051.332 NCR 315
.332 Program control— .42 Processor Performance in usecs
Individual control: . by units.
Method: . ....... set Unit Demand Flags. .421 For random addresses—
Restriction: ... .. card reader has no Unit
Demand Flag. Fixed point Floating point*
.333 Operator control: ... only for tracing interrupt.
. 334 Interruption c=a+tb:........ 108 + 6D 1232.
conditions: . .. ... Demand Permit Flag and b=a+h: ........ 72 + 4D 1232.
specific Unit Demand Flag Sum N items:. ... .. (36 + 2D)N 1232N.
must be set. c=ab:.......... 168+45D+7D2  3132.
- . D2
For tracer interrupt, the c=a/b:......... 744+89D+9D<  3332.
appropriate console switch | -422 For arrays of data—
must also be set. ci =a; + bj: ....... 276 + 6D 1400.
-335 Interruption process — b,=aj+bi....... 240 + 4D 1400.
Disabling . J
interruption: . ... yes. Sum N items:. . . ... (144 + 2D)N 9 1274N.
Registers saved: .. sequence counter only. c=c+ajbj. ... ... 336 + 45D+7D“ 4400.
Destination: ..... fixed location. .
.336 Control methods — * Subroutines.
Determine cause: .. test peripheral devices for .423 Branch based on comparison—
""ready". Numeric data: . ... 294 +2D.
Enable interruption: yes, by Set Demand Permit Alphabetic data: . .. 294 +3C.
Flag instruction. .424 Switching —
Unchecked: . . .... 258.
.34 Multiprogramming:. . possible on a limited basis, Checked: . ...... 450.
using own coding and List search: .. ... 462.
hardware interrupt .425 Format control, per character —
facilities. Unpack: ........ 7 (assuming prior code
translation).
.35 Multi-sequencing: none. Compose: . ... ... 14,
.426 Table look-up per comparison—
-4 PROCESSOR SPEEDS For a match:. .. .. 180.
Note: D, the number of decimal digits in the Fg;‘elst:zssttzor ..... . 196 to 310.
operands, must be a multiple of 3 and not For interpolation
greater than 24. In negative numbers, the point: « o v v 210.
minus sign occupies one digit position. 427 Bit indicators —
.41 Instruction Times in Usecs s?g?;tig:ns?{) a..r.afae. . 54,
. . Set bit in pattern: . . 204.
.411 Fixed point— Test bit in separate
Add—‘su.btract: .... 36 +2D. 9 location: . . . . ... 84..
]1‘)’&‘3;‘5213’ P 28 F 3D T Test bit in pattern: . 162.
Lo . : .428 Moving: ......... 54 + 128, where S is num-
.412 Floating point (subroutines)— ber of slabs moved
Add-subtract: . ... 1,100 average. ’
Multiply: ....... 3,000 average.
Divide: . . ... .... 3,200 average. -5 ERRORS, CHECKS, AND ACTION
.413 Additional allowance for — i
Indexing: ....... 0. Error Check or Action
Re-complementing:. 2D. Interlock
.414 Control—
Compare: . ...... like signs: 36 + 2D. Overflow: check setindicator
unlike signs: 36. (testable by
Branch: ........ 48 to 60, depending on program).
instruction. Underflow
.415 Counter control — (float-pt): none.
Step and test: 60. Zero divisor: check set Overflow
.416 Edit: ... 0. 30 + 9D to about 90 + 9D. indicator.
.417 Convert— Invalid data: none. :
4-bit to 6-bit: . ... 54+ 3D. Invalid operation: check stop Processor
6-bit to 4-bit: .... 66 +4D. Arithmetic
.418 Shift: ... ... 42 to 894 (storing and re- error: none.
loading is faster than Invalid address: not possible.
shifting in many cases). Receipt of data: parity check error jump.
l
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.11

.12

.13

CONSOLE

GENERAL
Identity: . .. ...... Console.
(Part of NCR 315 or 315-
100 Processor).
Associated Units: . . . Console Typewriter.

Description

The Console desk-top is 42 inches wide and 33
inches deep. It is permanently attached to the left
side of the 315 Processor cabinet, forming a single
unit 106 inches in overall width and 24 to 33 inches
in depth. The typewriter keyboard and 22 control
buttons are set into the desk-top near the left-hand
end. A sloping panel extends across the Console
just above desk-top height and contdins 128 lamps
which show the status of the Processor and the con-
tents of its registers.

The console typewriter is similar to a conventional
electric typewriter. A 42-key keyboard, in conjunc-|
tion with the shift keys, permits all of the 63 per-
missible 6-bit character codes to be entered. The
stored program can call for keyboard input in either
the alpha mode (two 6-bit characters per slab) or
the digit mode (three 4-bit digits per slab). An er-
ror halt occurs if a non-digit character is typed
while in the digit mode.

The contents of up to 999 consecutive core slabs
can be typed out, in either alpha or digit mode, at
10 characters per second under Processor control.
The typewriter does not have an automatic carriage
return facility, and programmed control of the out-
put format (i.e., carriage returns and tabs) is
possible only in the alpha mode. During normal
operations the console typewriter will be used
mainly to produce a log of operations and for oc-
casional input of information such as today's date.

The console control buttons, in conjunction with the
typewriter, permit the operator to:

® Initiate execution of the stored program at the
address contained in R31 (the sequence control
register).

601:061.100

NCR 315

Console

® DPlace a new starting address into R31.

® Halt computation upon completion of the current
instruction.

® Elect whether or not typed information shall be
entered into core storage.

® Tnitiate loading of programs from either punched
tape or cards.

® Set Option Switches 0 through 7, whose status
can be tested by the stored program.

® Select either the alpha or digit mode for console
input and output.

® Specify whether console input or output is to or
from Main Memory or Auxiliary Memory (the
R-registers, J-registers, and Accumulator).

@ Turn the Processor and Console power on or off.

The Console lamp panel shows the status of the
Processor at any given time. Addresses and regis-
ter contents are displayed in binary-coded-decimal
form, using four lamps per decimal digit. Single
lamps indicate conditions such as test or normal
mode, alpha or digit mode, parity error, and pe-
ripheral unitmalfunctions. Displays include:

® Current Main Memory address.
© Contents of the current Main Memory slab.
® Current instruction (in octal format).

® Settings of the Greater, Less, and Equal flags.

® Current Auxiliary Memory address and its
contents.

® Sign and effective length of the Accumulator.

® TIndications of which peripheral units are cur-
rently transmitting or receiving data.
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601:071.100

NCR

315

Input-Output
Input-Output Console

.1
11

.12

.121

3/65

STANDARD.

EDP

REPORIS

INPUT-OUTPUT: INPUT-OUTPUT CONSOLE

GENERAL

Identity: . . . ....... Input/Output Console:

Model 472-1 (includes
1000 cps paper tape reader
and 110 cps paper tape
punch).

Model 472-2 (includes 400
cpm card reader).

Model 473-3 (includes
paper tape punch,
paper tape reader, and
card reader).

Description

The Input-Output Console houses several moderate-
speed input-output devices, including a paper tape
reader, a paper tape punch, and/or a punched

card reader., Three models are available, con-
taining combinations of these devices as described
in the following paragraphs. The Input/Output
Console is available only with the NCR 315 (not
with the 315 RMC). Only one Input/Output Console
can be connected to an NCR 315 Processor. Dupli-
cate card reading, paper tape reading, or paper
tape punching facilities cannot be incorporated in

a 315 system already having those facilities in an
Input/Output Console. i

Model 472-1

Included in this model are a paper tape reader and
a paper tape punch. Peak reading speed is 1, 000
rows per second, and peak punching speed is 110
rows per second. The normal manner of operation
is reading or punching l-inch (8-channel) tape in
one of two program-settable modes. The
""character'" mode utilizes six tracks for data and
a seventh for odd parity (checked when reading

but not stored in core); the eighth track is ignored.
The 6-bit characters are read into or punched
from consecutive storage locations (2 characters
per slab). The "slab'" mode of operation utilizes
all eight tracks of data; the high-order 4 bits of a
slab are set to zero when reading and ignored when
punching. Parity is not checked or generated in
this mode. Any code of up to eight levels can be
read or punched using programmed translation
routines. Tape of other widths (5-, 6-, or 7-level)
can be read or punched using the above modes;
however, changing from one tape width to another
requires a service engineer to adjust the
mechanisms.

Blocks of from 1 to 999 rows can be read or
punched, and the processor is fully occupied
during a paper tape operation except for the last
row of a block. Therefore, the usual method of
programming a paper tape operation is to read

or punch one character at a time. Under these
conditions, a minimum of 0.785 millisecond
between consecutive characters when reading

and 4. 85 milliseconds when punching are available
for computation (normally code translation). If

.122

.123

AUERBACH

these intervals are not exceeded, paper tape
reading or punching can proceed at the peak

rates of 1, 000 or 110 characters per second,
respectively.

Supply reels of up to 1, 000 feet of tape can be
accommodated by the punch unit, but there are
no take-up reel facilities. The reader cannot
accommodate reels, but provisions are made to
facilitate the use of rolls of tape. Either paper
or plastic tape can be used by both units.

The 315 Processor stalls during a paper tape

read operation upon detection of no tape in the
reader, broken tape, end of tape, or reader

power off. A parity error while reading causes

a branch to the address specified in the jump
register identified in the instruction. During a
paper tape punching operation, the Processor
stalls six inches from the end of the tape, when the
tape is in the punch, if the tape breaks, or if
power to the punch is turned off.

Model 472-2

A modification of the English-built Elliot card
reader is incorporated in the Model 472-2 Input-
Output Console. Cards are read serially by
column, utilizing 12 photocells. There are no
automatic code conversion facilities in this reader;
each card column is stored as a 12-bit binary
image in one core storage slab. There are no
restrictions on the bit configurations that can be
read; i.e., column-binary reading is possible.

Instructions are provided to feed a card and read
from 0 to 159 columns (80 per card) or to read

0 to 159 columns from cards previously fed. If
cards are read one column at a time, 2 minimum
of 0.886 millisecond is available between columns
for computation (normally code translation).

In addition, at least 23.6 milliseconds are avail-
able between successive cards for computation.
Reading less than 80 columns per card increases
the available computation time between cards.
The maximum rate of 400 cards per minute can
be maintained if the next feed instruction is given
prior to reading column 25 of the current card.

An alternate version of this card reader can read
90-column cards at the same peak speed of 400
cards per minute. Programming considerations
are similar to those for the 80-column version.

The 315 Processor stalls if the input stacker is
empty, if a card is misfed, if the power to the
card reader fails, or if the instruction calls for
reading columns from a card thathas not been fed.
If a column is missed when reading, control will
be transferred to the address specified in the
jump register identified in the instruction.

Model 472-3
This model incorporates the paper tape reader,

paper tape punch, and card reader, as described
above, in a single cabinet.



STANDARD

EDP

REPORIS,

601:072.100

NCR 315

Input-Output

Paper Tape Reader
and Punch

INPUT-OUTPUT: PAPER TAPE READER AND PUNCH

.1 GENERAL

......... Model 361-201 Paper Tape
Reader.
Model 371-201 Paper Tape
Punch.

.11 Identity:

.12 Description

.121 Model 361-201 Paper Tape Reader

This paper tape reader (similar to the reader used
in NCR 390 systems) can read 5-, 7-, or 8-level
tape photoelectrically at a peak speed of 600 char-
acters per second. Any tape code can be read,

and code translation can be performed by the
stored program while the reader is operating at
full speed. Supply and takeup reels with a capacity
of approximately 1, 000 feet each are provided.
Rewinding, at 80 inches per second, can be initi-
ated by a button on the control panel. Two readers
can be connected on-line and alternated (by manual
selection) to maintain a constant stream of punched
tape input. An NCR 315 system cannot include
both the Model 361-201 Reader and the Input/Output
Console Paper Tape Reader.

The programming characteristics of this model

are similar to those of the paper tape reader on the
Input/Output Console (Section 601:071). Up to

999 characters can be read from punched tape by

a single input instruction, but the usual practice is

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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to read only 1 character at a time in order to make
the time between successive characters (at least

1 millisecond) available for computation (usually
code translation). The reader can stop on a single
character, without any loss of data. When the

tape is stopped, the net loss due to restarting is
approximately 2.5 milliseconds. A parity check
can be performed upon 7-level codes only.

Model 371-201 Paper Tape Punch

Model 371-201 is an NCR-developed paper tape
punch with a peak speed of 120 characters per
second. Tape with 5, 7, or 8 levels can be
punched in any code, with code translation per-
formed by the program. The supply and takeup
reels have capacities of approximately 1, 000 feet
each. Two punches can be connected on-line and
alternated by manual switching. An NCR 315
system cannot include both the Model 371-201
Punch and the Input/Output Console Paper Tape
Punch.

The programming characteristics of the Model
371-201 Punch are similar to those of the paper
tape punch in the Input/Output Console (Section
601:701). Up to 999 characters can be punched
by a single output instruction. Usually, however,
only one character is punched at a time in order
to make the time between successive characters
(at least 3 milliseconds) available for computation
(normally code translation).
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601:073.100

NCR 315
Input-Output
Card Read Punches

INPUT-OUTPUT: CARD READ PUNCHES

.1 GENERAL

.11 Identity: . ......... Model 376-7 Card Read
Punch (IBM 1442 Model 1).
Model 376-8 Card Read
Punch (IBM 1442 Model 2).
Model 354-6 Card Read
Punch Adapter.

.12 Description

The Model 376-7 and 376-8 Card Read Punches are
the IBM 1442 Model 1 and Model 2, respectively.
The 1442 is a combination input-output unit for
standard 80-column cards. From a single 1,200-
card input hopper, the cards are fed serially by
column past a photoelectric reading station, past

a punching station, and into one of two 1,300-card
radial stackers.

A 1442 can handle a single card file and can read
only, punch only, or read data from and punch
results into the same card. Two Card Read
Punches can be connected to an NCR 315 system
equipped with a single Card Read Punch Adapter,
permitting the card input and output functions to be
completely separated,; if desired.

Peak card reading speeds (with no punching) are
300 and 400 cards per minute for Models 376-7

and 376-8, respectively. Punching speeds depend
upon the number of consecutive columns punched in
each card:

i
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Number of Cards/minute, Cards/minute,
Columns Punched Model 376-7 Model 376-8

1 270 360
10 179 270
20 130 210
40 84 146
80 50 88

When reading and punching are done on the same
card, the overall operation can proceed at the
same speed as punching alone.

The time available for computing during each Model
376-7 read-only cycle varies linearly from 55
milliseconds when all 80 columns are read to 157
milliseconds when only one column is read. The
corresponding range for Model 376-8 is 40 to 118
milliseconds.

During the punch-only cycle, only the card position-
ing time is available for computing: 210 milli-
seconds for Model 376-7 and 160 milliseconds for
Model 376-8. Computing time available during a
combined read and punch operation depends on the
number of columns read and is the same as for
read-only operation.

For a more complete description of the IBM 1442
Card Read Punch, see Section 414:071 of the IBM
1440 Computer System Report.



601:074.100

NCR 315

Input-Output

380-3 Card Reader
(2,000 CPM)

INPUT-OUTPUT: 380-3 CARD READER (2,000 CPM)

.1 GENERAL Only one card reader, either Model 380-3 or
472-2 (Section 601:071) can be used on-line in an
.11 Identity: ......... High-Speed Card Reader. NCR 315 system at a time.
Model 380-3.
.13 Availability: .. ... .. 8 months.
.12 Description
.14 Tirst Delivery: . ... TFebruary, 1962.
The Model 380-3 Card Reader can read standard
80-column cards at a peak speed of 2, 000 cards .2 PHYSICAL FORM
per minute. Cards are fed from a 5,000-card
input tray by a conveyor belt, transported serially .21 Drive Mechanism
by column past a photoelectric reading station by a X
vacuum capstan, and fed into a 5, 000-card output -211 Drive past the head: . vacuum capstan.
tray. The cards are turned so that they arrive in -212 Reservoirs: ...... none.
the output tray in the same order in which they -213 Teed drive: ...... conveyor belt.
were fed. Cards can be loaded and unloaded while -214 Take-up drive: .... conveyor belt.

the reader is operating.
P & .22 Sensing and Recording Systems

Instructions are provided to feed a card and read .221 Recording system: . . none.

from 0 to 159 columns, or to read from 0 to 159 .222 Sensing system:. ... photoelectric.
columns from cards previously fed. Translation

between Hollerith card code and NCR 315 internal .23 Multiple Copies: ... none.

character code can be performed automatically by
the reader; in this mode, two 6-bit character codes | .24 Arrangement of Heads
are stored in each core slab. Alternatively, each

card column can be read without translation and Use of station: . . ... reading
. s Stacks: ......... 1.
transmitted to core storage as a 12-bit binary
. . . Heads/stack: . .. ... 12.
image occupying a full slab. This untranslated Method of use: 1 column at a time

mode permits any column code (including pure
column binary) to be read, with the necessary code

translation being performed by the stored program. -3 EXTERNAL STORAGE

.31 TForm of Storage
When reading only one column at a time, only about

100 microseconds of computing time are available .311 Medium: ........ standard 80-column cards.
between consecutive columns. In most cases, itis | .312 Phenomenon:. .. ... rectangular holes.
not practical to attempt to utilize this inter-column
time for computation. Therefore, little effective .32 Positional Arrangement
overlapping of computing with card reading is ]
possible: when reading all 80 columns of each .321 Serialby: . ....... 1 to 159 columns (80 per
card at peak speed, as little as 6 milliseconds of card).
each 30-millisecond card cycle may be available .322 Parallelby: ...... 12 rows.
for computation. .324 Trackuse: ....... all for data.
.325 Rowuse: ........ all for data.

The peak speed of 2,000 cards per minute will be
maintained only if the Feed instruction for each
card is issued before column 60 of the previous
card passes the read head. An error jump to a 34 Tormat
location specified in the Read instruction is per- ' TCompatibility : ith t 80-col

formed if any card column is '""missed" (i.e., 2OmpatiblILy : - « - . wi r‘nos golumn
allowed to pass the read station without being punched card equipment.
"captured' by a Read instruction). When an in- 35 Physical
valid character code is sensed while reading in the | ° shrelenr .

translate mode, the character "x'" is transmitted Dimensions: .. ... standard 80-column cards.
to core storage and the Overflow Flag is turned on.

.33 Coding: ......... any column code; see
Paragraph .53.

.4 CONTROLLER

The optional IBM Translator Feature for the .41 Identity: ........ no separate controller.
380-3 Card Reader provides automatic translation

from Hollerith card code to either IBM~compatible .42 Connection to

magnetic tape code or NCR 315 internal code, System: . ........ only 1 card reader per
depending upon the setting of a manual translation- system can be on-line at
mode switch. a time.
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601:074.440 NCR 315
.44 Data Transfer Control .624 Effective speed: . . . .. 2,000 cards per minute if
eachcardis fed before
.441 Sizeof load: ....... 1 to 159 columns. column 60 of previous
.442 Input-output areas:. .. core storage. card has been read.
.443 Input-output area 1,600 cards per minute
ACCESS: v v v v v o . by slab or character. maximum when cards are
.444 Input-output area fed and read one at a
lockout: ......... none. time.
.445 Table control: . ... .. none.
.446 Synchronization: . automatic. .63 Demands on System
.447 Synchronizing aids:. . . optional interrupt when
leading edge of card Reading 1 full card at a time —
reaches reading station. Component:. . .. ... Processor.
Msec per card: . ... 24.0 maximum.
.5 PROGRAM FACILITIES AVAILABLE Percentage at peak
speed: . ........ 80. 0 maximum.
.51 Blocks: ......... 80 columns per card.
Reading 1 column at a time —
.52 Input-Output Operations Component:. . ... .. Processor.
Msec per card
.521 Imput:. ... ........ feed a card and read 0 to column: ........ 0.144.
159 columns, or read 0 to Percentage at peak
159 columns from cards speed: . ........ 57.8 maximum.
previously fed, with or
without automatic code
translation. .7  EXTERNAL FACILITIES
.522 Output:. . ... ...... none.
.523 Stepping:. . ........ .
.524 Sk?ggingz .......... IS:set%eﬁ ggtzglumns of a -71  Adjustments:. ... ... none; only full-size cards
card can be skipped (fed can be read.
without reading).
.525 Marking:. . .. ...... none. .72 Other Controls: .. ... the following buttons are
.526 Searching:......... none provided: Operate,
Feed Set, Reset, Forward,
.53 Code Translation:. ... . automatic translation of Reverse.
Hollerith card code to
NCR 315 internal code, or | 73 Loading and Unloading
programmed translation
of 12-bit card column
images stored in consecu- .731 Volumes handled: . . . . h%p%%x(‘) zzr;(i‘ds:a;ll{g}f hold
tive core slabs. .732 Replenishment time: . . approximately 2 minutes;
.54 Format Control: . none. reader does not need to
—_— be stopped.
.55 Control Operations: . . request interrupt; select -733 Adjustment time: . . . . none.
automatic translation. <734 Opt1m|:1m reloading .
period:. . ... ..... 2.5 minutes.
.56 Testable Conditions:. . missed column.
.8 ERRORS, CHECKS AND ACTION
.6 PERFORMANCE
Error Check or Action
.61 Conditions: . ....... none Tnterlock
.62 Speeds Reading: dual read error jump.
Invalid code: check (trans- transmit "x" and
.621 Nominal or peak late mode set Overflow
speed: . ........ 2,000 cards/minute. only). Flag.
.622 Inportant parameters — Exhausted
Start time (feed medium: check Processor halt.
command till leading Imperfect
edge interrupt): . . . 30 msec average. medium: check Processor halt.
Computing time Misfeed: check Processor halt.
between columns:. . 0.10 msec minimum. Feed jam: check Processor halt.
Computing time Missed column: check error jump.
between cards: ... 6.0 msec minimum, plus Instruction to
0. 22 msec per column read from
not read. card not fed: check Processor halt.
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601:075.100

NCR 315

Input-Output

376-2 Card Punch
(100 CPM)

INPUT-OUTPUT: 376-2 CARD PUNCH (100 CPM)

GENERAL
Identity: . . ........ Summary Card Punch.
Model 376-2.
(IBM 523).
Description

Model 376-2 is NCR's designation of the 100-card-
per-minute IBM 523 Gang Summary Punch.

Up to four card punches (not including Card Read
Punchesg or printers, in any combination, can be
connected to an NCR 315. Each punch is complete-
ly buffered and controlled by a Model 354-101 Card
Punch Buffer. There are two basic punching
modes, selected by a manual switch on the Buffer:

® Translate Mode — the contents of 40 core
slabs (80 characters) are transmitted to the
Buffer, converted from NCR 315 internal code
to Hollerith card code, and punched, one
character per column.

©® Direct Mode — the contents of 80 core slabs
are transmitted to the Buffer, and the binary
image of each 12-bit slab is punched into 1 card
column. In combination with programmed code
translation, this mode permits the use of any
card column code.

After each card has been fully punched, the punch
becomes '"ready' and can initiate a demand inter-
rupt signal. The rated 100-card-per-minute speed
will be maintained if the next Punch instruction is
issued within 13. 3 milliseconds (Direct Mode) or
14. 1 milliseconds (Translate Mode) after the
interrupt.

An error jump to a location specified in the Punch
instruction is performed if an error prevented the
previous card from being punched. Error condi-
tions which will prevent punching include: punch
power off, misfeed, card jam, hopper empty,
stacker full, or (when plughoard-selected) double
punch or blank column. Each of these error
conditions causes the punch to become '"not ready"
until the condition is corrected by the operator.

If a Punch instruction is issued to a punch which
is "not ready,' the Processor will be delayed until
the punch becomes '"ready."

Availability: . ..... 4 months.
First Delivery: March, 1962 (with NCR 315).

PHYSICAL FORM

Drive is by pinch rollers. Punching is done row
by row. A reading station, used for checking
only, is located 15 rows beyond the punch station.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

.41

.42

.421

.422

.43

.431
.432

.44

.441
442
.443

.444

.445
.446

.51

.511

.512

.52

.521
.522

EXTERNAL STORAGE

Standard 80-column cards are used. Standard
Hollerith card code is used in the Translate Mode,
and a binary image of one 12-bit slab is punched
into each card column in the Direct Mode.

CONTROLLER

Identity: . ........... Card Punch Buffer.
Model 354-101.

On-line: . ........... any combination of Card
Punches or Printers,
up to a total of 4.

Off-line:. .. ......... usable as standard IBM
523 Gang Summary
Punch.

Connection to Device

Devices per controller: . . 1 Card Punch.
Restrictions: ........ none.
Data Transfer Control
Sizeof Load: ........ 1 card; 40 slabs in
Translate Mode or
80 slabs in Direct mode.
Input-output areas:..... core storage.
Input-output area
ACCESS: + v v v v v v s by slab or character.
Input-output area
lockout: ........ . . . yes; total output load is
transmitted to buffer
before Processor can
continue.
Table control: . ....... none,
Synchronization:. . ... .. automatic.

PROGRAM FACILITIES AVAILABLE

Blocks
Size of block: ........ 80 columns per card.
Block demarcation

Output: . . .......... end of card.
Input'—Output Operations
Input C et e none.
Output: . . . .......... punch 1 card on punch

last selected by a
SELP instruction, in
either Translate or
Direct Mode.
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601:075.530 " NCR 315

.53 Code Translation .72 Other Controls (on Card Punch Buffer)

Translate Mode: ..... alg:fo?égc3t1%aljl:1}:ﬁ$11 Function Form_ Comment

2

g;);ibe) (to ‘;{h&l;:gf}f Scffg Local: button permits off-line
code. use.

Direct Mode: . .. ..... translation by program; Decode: button S?IiCtS T];'?,ns—t
binary image of each l\;aI (:,ior 1rec
12-bit slab is punched oce. .
into 1 card column, Operate: button permltsdon—ime

use and selec-
.54 Format Control tion by Proc-
Control: . .......... by plugboard. essor.
Format alternatives:. . . 83., plughoar Unit Select: 4-position assigns unit
Rearrangement: . . . . . . yes rotary mmber (0
Suppress zeros: . .. ... yes. switch through 3)
Insert point: ........ yes
Insert spaces: . ...... yes.
.55 Control Operations -73  Loading and Unloading
Disable: . .......... no. .731 Volumes handled
Request interrupt: . .. .yes HOPPET: v v e e venns 1,000 cards.
Offset card:. . . ...... no. Stacker: . .......... 1,200 cards.
Select itacketr: ------ no .732 Replenishment time: . . . . 1 minute; punch does
Select format: . ...... yes. not need to be stopped.
Select code: ........ yes; Translate or Direct | 733 Adjustment time: ... .. .none,
mode. .734 Optimum reloading
56 Testable Conditions period: ........... 10 minutes.
Disabled: .......... yes. .
ﬁggge;l;ﬁ:;été g VoS .8 ERRORS, CHECKS AND ACTION
Busy controller: ..... yes
. Check or
IS-.It(;.I(,:II):eI; igﬁ).ty """" gg: Error Interlock Action

.62 Speeds Recording: plugboard error jump;

.621 Nominal or peak programmed punch halt.

speed: . ... ... .. 100 cards/minute. ggﬁlc)ll{: fﬁﬁ ch

.622 Important parameters: or blanllz

Cardcycle:. . ...... 600 msec. column
B%frfzgs{:?g lf/llgzliT 0.9 msec Output block size: size is fixed.
Direct Mode: . . . . .. 1.7 msec. Invalid code: see ""Recording."

.623 Overhead:.......... 1 clutch point per cycle; EXhaC‘I{Sted_l K . X
speed falls to 50 cards/ medium: chec eTTor jump;
minute if Punch instruc- TInvalid punch halt.
tion is not issued within di Kk . X
13.3 (Direct Mode) or medium: chee error jump;
14,1 (Translate Mode) Timing punch halt.

) rdrglﬂ;i%c?ﬁiifiﬁrsi gnal Conflicts: check inhibit Proc-

.624 Effective speeds: .. ... 100-C cards/minute, eslslglxl' gzﬁﬂ
where C is number of ggme s
clutch points missed per read
minute. ’ g

. Card jam: check error jump;
.63 Demands on System punch halt.
msec per Per- Misfeed: check error jump;
Component  Condition card centage punch halt.
Processor: Translate Mode 0.9 0.15 Stacker full: check error jump;
Direct Mode 1.7 0.28 punch halt,
i
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601:076.100

NCR 315
Input-Output
376-101 Card Punch

(250 CPM)
INPUT-OUTPUT: 376-101 CARD PUNCH (250 CPM)
.1 GENERAL four printers and card punches, in any combination,
can be connected on-line to an NCR 315 computer
.11 Identity: . ......... Model 376-101 Card system.
Punch. This card punch utilizes the Model 354-101 Card
. Punch Buffer; consequently, the demand on the
.12 Description central processor is about 0.9 millisecond per
ard hed.
The Model 376-101 Card Punch is an adaptation of card punche
a Control Data Corporation card punch. Peak Complete details of the Model 376-101 Card Punch
punching speed is 250 cards per minute. Up to have not been freleased to date.
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.1

11

.12

.13

.14

.21

.211 Drive past the head: .

.212 Reservoirs:

INPUT-OUTPUT: PRINTER (690 LPM)

GENERAL
Identity: . .......... High-Speed Printer.
Model 340-3.

Description:

The Model 340-3 High-Speed Printer is an un-
clutched, fully-buffered unit. Up to four printers
or card punches, in any combination, can be
connected to an NCR 315 system.

This printer has 120 printing positions. Top speed
is about 690 lines per minute when printing alpha-
meric data, and 940 lines per minute when printing
numeric data. No adjustments are required to
achieve the higher numeric speed.

Of the 64 possible characters, 56 print as basic
characters, and the remaining 8 as basic charac-
ters overprinted with a plus sign. Forms control
is provided by a paper tape loop with 15 possible
codes on it., The Processor requests either a skip
to one of the paper tape codes or a paper advance
of from 0 to 15 lines. At the termination of the
skip, printing occurs.

A useful feature of this printer is a control that
halves the print drum speed. This option is included
to enable the printer to achieve superior printing
quality. Because the skipping speed is unaffected,
the effective speed is somewhat greater than half

of normal speed.

When the printer has performed a print command,

it transmits a "ready' signal to the processor. When
the data is all numeric, only one-quarter of the
normal print cycle is used before the "ready' signal
is sent. Should the processor send another numeric
print command shortly after the "ready" signal is
received, the paper spacing can be done in the re-
maining three-quarters of the cycle. This feature
essentially increases the printing speed by 50 per
cent.

Any desired characters can be ordered at a nominal
cost over the standard character set.

Availapility: . ...... 4 months.
First Delivery: ...... March, 1962

PHYSICAL FORM

Drive Mechanism

. sprocket drive, front and
rear tractors; paper
punched both sides.
none.

.......

.22

.221

.222
.23
.231

.233

.24

.25

.3
.31

.311
.312

.32

.321
.322

.35

.351
.352
.353

601:081. 100

NCR 315
Input-Output
Printer (690 LPM)

Sensing and Recording Systems

Maximum number —
Interleaved carbon:. .

Types of master—
Multilith:

............

Stacks: . ..........
Heads/stack:
Method of use:

......

Range of Symbols

.........

..........

Total:

on-the~-fly hammer stroke
against engraved print
wheels.

none.

yes.

. original and 5 copies.

yes.
yes.
yes.

printing.

120.

1.

1 line at a time.

10 0-9.

26 A - 7Z.

20 s & -+ G =
$()/ *#<>
available.
yes.
yes.

56.

* The eight other possible character configurations

print as unique letters
sign.

EXTERNAL STORAGE

Form of Storage

........

...........

Length: ...........
Maximum margins:. .

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

over-printed by a plus

paper.
printing.

1 line at 6 per inch.
120 characters at 10
per inch.

NCR 315 internal code.

4 to 22 inches.
indefinite.

. . left and right margins

variable, up to 10 inches
in excess of printing
width.
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601:081.400 NCR 315
-4 CONTROLLER .6 PERFORMANCE
.41 Identity: ........... Printer Buffer. i
Model 357-1. .61 Conditions
I e e e speed switch on low (for
.42 Connection to System Ii]igh quality printiné).
O d swi 1.
.421 On-line: . ....000 any combination of printers I speed switch on norma
or card punches, up to a
total of 4. -62  Speeds
-422 Off-line:........... none .621 Nominal or peak speed: I - 380 lines/min alpha-
i 70 1i i
.43 Connection to Device rr:lu?ggi? 4 ines/min
. I - 690 lines/min alpha-
-431 Devices per meric or 940 lines/min
controller: ....... 1. numeric.
.432 Restrictions: ....... none .622 Tmportant parameters I o
ion: 2 .
-.44 - Data Transfer Control grrzﬁ ;‘;;/ggftlon. i72 E)sigc gionﬁ;z
- . . L o Numeric section: 32 msec 16 msec.
.441 Size Qf load: ....... 1 line of. 120 characters. Skipping speed: 14 in/sec 14 in/sec.
.442 Input-output areas:. .. .any contiguous 60-slab Teed N lines: 12(N + 1) 12(N + 1)
area of core storage. ’ msec msec
.443 Input-output area 7 :
aciessi:: Waren T by character or slab. Note: The buffer scans each line and switches be-
-444 Input-output area ) . tween alphameric and numeric operation
lockout: .......... automatic. automatically
.445 Table control: . ...... none. . :
.446 Synchronization:...... automatic.
. .623 Overhead—
5 PROGRAM FACILITIES AVAILABLE Alphameric: . ...... unclutched opgratlon and
nonsynchronized
.51 Block character selection.
20ck8 Numeric: ......... unclutched operation and
.511 Size of block: ....... 120 characters. syilchtz"omzed character
.512 Block demarcation selection.
Output: . .......... implicit; fixed block size. .624 Effective speeds—
. . Alphabetic
.52  Input-Output Operations | 5,040/(12.3+N) lines/
minute.
.521 Imput:  ........... none. O ... 5,040/(6.3+N) lines/
.522 Output: ........... fixed block size; 1 block minute.
at a time, forward only. _ ;
.523 Stepping: [ step and print only; step N gg;, i)ifntngisinig\éanced
‘ size variable from 1 to ‘Numeric . ’
15 lines. . L 470, 235, 156, 117, 94
.524 Skipping: ... skip to 1 of 15 codes in - lines/minute (see graph).
paper tape loop, then Im ... ... 940, 470, 313, 235, 188,
print. 156 lines/minute (see
.525 Marking: .......... none. graph).
.526 Searching:.......... none. )
.63 Demands on System
.53 Code Translation: . . automatic, in controller.
- ‘ Component: . . ....... Processor.
Condition: . . ........ i .
.54 Format Control: . none. M(::e 01 ;22 line: 1109"2% Printer Buffer
Percentage:. . ....... 0.8 to 1.9, depending upon
.55 Control Operations mode.
Disable: . .......... no. 7 EXTERNAL FACILITIES
Request interrupt: . .. .yes.
Select format: ....... no. .71 Adjustments
Select code: ....... no.
Adjustment Method Comment
.56 Testable Conditions
Paper tape loop change loop operator.
Disabled: .......... yes. Horizontal
‘Busy device: ....... yes. adjustment: moveable operator,
Nearly exhausted: no. ’ form
Busy controller:. . .... no. tractors
End of medium marks: . yes. Vertical: micrometer operator.
End of page:.. . ... .... yes. Paper thickness  micrometer operator.
(Contd.)
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INPUT-OUTPUT: PRINTER (690 LPM) 601:081.720
.72 Other Controls .8 ERRORS, CHECKS AND ACTION
TFunction Form Comment Check or
Error Interlock Action
Speed: 2-speed lower speed
switch produces Recording: none.
superior Output block
quality print- size: fixed size.
ing. Invalid code: check.
Exhausted
.73 Loading and Unloading medium: check . program jump.
Imperfect
.731 Volumes handled: .. .. 14-inch stack of paper. medium: none.
.732 Replenishment time: .. 0.5 to 1 minute; printer Timing
needs to be stopped. conflicts: not possible.
.733 Adjustment time: . . ... 0 to 1 minute. End of page: check program jump.
.734 Optimum reloading Busy: check program jump.
period: .......... 100 minutes. Disabled: check program jump.

EFFECTIVE SPEED — MODEL 340-3 PRINTER
(HALF SPEED MODE)

1,000
900

800
700

600

500

400

300

200

Effective Speed:
Printed Lines
Per Minute

100

90

80

70

60

50

40

30

20

/2

1 2 3 4 5

Inter-Line Pitch in Inches
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601:081.800 NCR 315

EFFECTIVE SPEED — MODEL 340-3 PRINTER
(FULL SPEED MODE)

6,000

5,000

4,000

3,000

2,000

1,000
900
800
700

600

Effective Speed:  s5qq N
Printed Lines
Per Minute

A/

NUMERIC
400 N

N

—
300 NTT™

ALPHAMERIC -]

200 \

100

80
70

60

50

40

30

20

Inter-Line Pitch in Inches

I’m’h
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601:082.100

NCR 315
Input-Output
Printer-Listers

INPUT-OUTPUT: PRINTER-LISTERS

GENERAL
Identity: . .. ....... High Speed Printer-
Listers:
Model 340-502
Model 340-512
Unbuffered Printer:
Model 340:503
Description

These three printers are variations of the same
basic unit, differing only in type-line and capa-
bility to function as a lister. The two type-lines
are:

® Standard type-line, with 120 alphameric
printing positions; operation in the List
mode is not possible with this type-line.

® Lister type-line, with 96 alphameric
positions on the left and 24 numeric
positions (0 through 9 plus hyphen and
space) on the right side of the printed

page.

Model 340-512 has the lister type-line and can
function as either a fully-buffered 24-position
numeric lister or as an unbuffered 120-position
alphameric or numeric line printer. Peak speeds
are 1, 850 single-spaced lines per minute in the
List Mode (printing in only the right-hand 24
positions), 650 lines per minute in the Alpha mode,
and 805 lines per minute in the Numeric mode.

Model 340-502 has the standard type-line, but can
be modified to take the lister type-line; it can
then function either as a printer or as a lister.

Model 340-503 has a modified version of the stan-
dard typeline and cannot be modified to function as
a lister.

These printers are usually operated in one of the
following four program-selected modes:

° Alpha, skip-after-printing: Forms movement
is time-shared, permitting overlapped com-
putation times of 17, 5 milliseconds for the
first line skipped and 11, 1 milliseconds for
each additional line skipped. One full revolu-
tion of the print drum is required to print an
alphameric line by the 340-502 and 340-512
Printers. The resulting maximum effective
speed is 650 single-spaced lines per minute.

The characters on the 340-503 print drum are
arranged differently from the other two models.
The numerals, letters (except Z), and seven
special characters are arranged in a contiguous
set. The remainder of the drum revolution

can be used for forms spacing. When printing
only the 42 characters in the restricted set
described above, enough time is available for
forms spacing to permit printing at the rate of
805 single-spaced lines per minute. As more
of the characters not in the restricted set are
printed, the effective printing rate approaches
650 single-spaced lines per minute.

® Alpha, skip-after-printing: Forms

movement is time-shared, permitting
computation during 17.5 milliseconds
of each 94.1-millisecond cycle at
single spacing, and resulting in a
maximum effective speed of 650 lines
per minute. Another 11.1 milliseconds
of computation time are available for
each additional line skipped.

® Alpha, skip-before-printing: No time

sharing is possible; the command setup
time is longer than the above case, re-
ducing the maximum effective speed to
640 lines per minute. This mode is
used mainly for program compatibility
with the buffered Model 340-3 High
Speed Printer.

® Numeric, skip-after-printing: One all-

numeric line is printed during each re-
volution of the print cylinder, and 52.4
milliseconds of each74.5-millisecond
print cycle are available for computation.
Single, double, or triple spacing is poss-
ible at the maximum speed of 805 lines
per minute.

® Tist, skip-after-printing (requires

lister type-line): The Processor is
tied up for only 1.44 milliseconds of
each 32.4-millisecond line cycle; the
remaining time is available for compu-
tation. Printing is all-numeric, in a
maximum of 24 positions, at a peak
rate of 1, 850 lines per minute.

Availability: ....... 8 months.,
First Delivery': ..... October, 1962.
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601:083.100

NCR 315
Input-Output
Printer (1,000 LPM)

.1

.11

.12

3/65

INPUT-OUTPUT: PRINTER (1,000 LPM)

GENERAL

Identity: . . ... ... .. Model 340-601 Printer
(1, 000 1pm).

Description

The Model 240-601 High-Speed Printer is a
speeded-up version of the Model 340-3 Printer
described in Section 601:081. The print drum speed
has been increased to 1, 000 revolutions per min-
ute, and the spacing of the characters on the print
drum has been rearranged in a manner similar to
that of the 340-503 Unbuffered Printer. Using the
reduced character set consisting of the numerals,
letters (except Z), and seven special characters,
the maximum printing rate is 1, 000 single-spaced
lines per minute. If a further reduced character
set of the 10 digits and 6 special characters is
used, up to 3 lines can be skipped after each

.13

.14

l
..|I|’!..u.!”|h. -

AUERBACH

printed line while maintaining the 1, 000-line-per-
minute rate.

Other characteristics and programming considera-
tions are similar to those of Model 340-3, except
that the half-speed print feature is not available in
the Model 340-601 Printer.

Up to four printers and card punches, in any com-
bination, can be incorporated in an NCR 315
system.

The central processor is occupied for only 1.34
milliseconds for each line printed. (A full 60-slab
load is sent to the print buffer for each line to be
printed, regardless of the actual length of the
print line.)

Availability: ....... 12 months.
First Delivery: ... .. November, 1964.



601:091.100

STANDARD

NCR 315
Input-Output
Magnetic Tape Handlers

INPUT-OUTPUT: MAGNETIC TAPE HANDLERS

.1 GENERAL The even parity mode is provided for compatibility
with tapes recorded in the IBM BCD mode. As in
.11 Identity: ........ Magnetic Tape Handlers: IBM systems, the BCD code consisting of zeros in
Models 334-101 and all channels cannot be used because of the even
334-102 (12KC). parity and self-clocking features. In the odd par-
Models 334-131 and ity mode, all of the 64 possible data code combin-
334-132 (12/33.4KC). ations can be used.
Model 332-204 (24/66KC).*
Model 333-101 (83/120KC). Each magnetic tape instruction includes the address
Model 333-102 (30/83KC). of a jump table, which specifies six different
addresses to which control is to be transferred if
*No longer produced specific unusual conditions arise during execution of
but has limited avail- the tape operation. When no unusual condition
ability. arises, the jump table is ignored and the next

consecutive instruction is executed. The Standard
Tape Executive Program (Section 601:191) is

NCR has expanded and altered its line of magnetic g‘.enerally used to deal with the unusual tape condi-
tape handlers and has made the entire current line tions, such as read error, write error, write
available for NCR 315, 315-100, and 315 RMC lockout, end-of-tape warning, busy, rewinding,

computer systems. A total of four distinct tape and control mark (a special one-word re.cprd).
handlers are available, varying in recording den- When two or more of these unusual conditions occur

sities and tape speeds. Peak speeds range from simultaneously, the Overflow Flag is turned on as

12,000 to 120,000 characters per second. In a warning.
addition, the now out-of-production Model 332-204

.12 Description

(24/66KC) Magnetic Tape Handler will have a Magnetic Tape Simultaneity Controller

limited availability due to present inventory and . . X

future returns. NCR continues to offer a choice The Model 324-1 Magnetic Tape Simultaneity

of odd or even parity in most models, but has dis- Controller, an optional unit, can greatly improve

continued the 333-bits-per-inch recording density. the flexibility of magnetic tape operations in an

A summary of the characteristics of the models NCR 315 system. Without t_he 324-1 Controller,

currently offered is presented in Table I. a maximum of eight Magnetic Tape Handlers can
be connccted to a 315 Processor, and no over-

All NCR magnetic tape units are programmed in lapping of Processor operations with magnetic

a similar manner. Block sizes are variable from tape reading or writing is possible. The 324-1

1to 7,999 slabs. The contents of each 12-bit slab Controller permits time-sharing of the core

are recorded in 2 tape rows; code translation, storage between magnetic tape and Processor

when necessary, must be performed by the stored operations. One or two 324-1 Controllers can

program. A parity bit is appended to each row, be connected, and each can control up to eight

and a parity row is appended to each block on tape. Magnetic Tape Handlers. (Two 324-1 Controllers

These are checked during reading and also by a are called a 324-2 Controller.) With two 324-1

read-after-write check when writing. Controllers, read-write-compute simultaneity is

TABLE I: CHARACTERISTICS OF NCR MAGNETIC TAPE HANDLERS

Tape Recording Pealk Interblock Gap Lengths Elficicney, %(3) Demand on Rewind
Model | Speed, Density, DParity Speed, Core Speed,
No. inches bits per char, 100-char. | 1,000-char. Storage, inches
per sce inch per sce | inches |msee(l) | chars. (2) blogks blocks () per sce
334-101 60 200 odd or even | 12,000 0.75 12.5 150 40,0 86.9 1.8 250
and
334-102(5)
334-131 60 200 odd 12,000 0.75 12.5 150 40,0 86,9 8 250
and 556 odd or even 33,100 0.756 12,5 417 19.3 70. 6 13.3
334-102(6)
332-204(7) 120 200 odd 21,000 0.75 9.4 226 30.9 8L.5 9.6 240
556 odd or even 66,700 0.75 9.1 627 13.8 61,1 26.7
333-101 150 556 odd or cven 83,-100 0.75 5. 0 17 19.3 70.6 33,4 350
300 odd or even | 120,000 0.75 5.0 600 L3 62.5 18.0
333-102 150 200 odd 30,000 0.75 5.0 150 40.0 86,9 12,0 350
556 odd or even | 83,100 0.75 5.0 417 19.5 70.6 33,4

(1) Time in milliscconds to traverse cach interblock gap when reading or writing consceutive hlocks.

(2) Number of character positions elfectively occupicd by cach interblock gap.

(3) Effective speed at the indicated block size, cxpressc of peak speed,

(1) Demands shown are for NCR 315 and 315-100 that systems utilize the Model 321-1 Magnetic Tape Simultancity
Controller., Without this device, demand for all models is 100%. For demands on the NCR 315 RMC Processor,
see Section 603:111,

(5) Model 331~101 contains the control electronics for itself and up to four Mod

(G) Model 334-131 contains the control electronics for itself and up to four 3t

(7) Model 332-204 is no longer being produced but will have a limited availal

=102 tape units.
ape units.
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601:091.120 NCR 315

.12 Description (Contd.) .324 Track use —
possible between two tape units connected to dif- g:fl?mdancy cheok: . (i
ferent controllers and the central processor. See Timing: . . ...... self-clocking.
Paragraph 601:091.43 for detailed configuration Total: . .. ...... .
rules and Section 601:111 for the effect upon .325 Row use —
simultaneous operations. Tape handlers of dif- Data: .o oo 2 to 15,998 rows.
ferent tape speeds cannot be intermixed in a 315 Redundancy check: . 1.
system. Gap: ..o 0.75 inches.
Unless otherwise stated, the following report - ie—hi .
entries apply to all models. -33  Coding: ......... alxvi]sxp';;t ;g(if ,3?5&51;:1).
.13 Availability: ........ 8 to 12 months. .34 Format Compatibility: with previous NCR mag-
netic tape units at 200
or 556 rows/inch only.
.14 First Delivery with IBM 729 series and
7330 Magnetic Tape
334-101: .. ...... February, 1964. Units.
334-131: ........ third quarter, 1965.
333-101: ........ November, 1964 .35 Physical Dimensions
333-102: ... ..... third quarter, 1965.
.351 Overall width: ... .. 0.5 inch.
.2 PHYSICAL FORM -352 Length:

Reel of 1.0-mil tape: 29 to 3,600 feet.

. 5-mi 1 29 2,400 feet.
21 Drive Mechanism Reel of 1.5-mil tape to 0 feet
.4 ONTROLLER
.211 Drive past the head: . pinch roller. CONTROLLER

.212 Reservoirs — 41 Identity: N i
s T ; . entity: .. ....... basic tape control

: capabilities are built into
Form: ......... vacuum columns.

. Processor. The optional
Capacity: ....... 4 feet of tape. Magnetic Tape Simltjll-
.213 Feed drive:....... motor. taneity Controller
.214 Take-up drive: .... motor. ?

Model 324-1, permits
simultaneous magnetic

.22 Sensing and Recording Systems tape and Processor

.221 Recording system: . . magnetic head. operations.
.222 Sensing system:. ... magnetic head. .42 Connection to System
.223 Common system: . .. no.
.421 On-line: ......... 0, 1, or 2 Model 324-1
.23 Multiple Copies: ... none. ) Controllers.
’ .422 Off-line: ........ none.
.24 Arrangement of Heads
.43 Connection to Device
Use of station:. ... . write. With no Model 324-1
Stacks: . ......... 1. Controller: . ..... up to 8 Magnetic Tape
Heads/stack:...... 7. ] Handlers, connected
Method of use:. .. .. 1 row at a time. directly to Processor.
i With 1 Model 324-1
Use of station: . . . .. read. Controller: . .. ... up to 16 Magnetic Tape
Distance: ........ 0. 25 inch after write head. Handlers; 8 connected to
Stacks: ......... 1. 324~1 and 8 to Processor.
Heads/stack: ..... 7. ) With 2 Model 324-1
Method of use: . . ... 1 row at a time. Controllers: ..... up to 16 Magnetic Tape
Handlers, 8 per 324-1.
.25 Range of Symbols: .. any six-bit code.
Note: Upto 8 tape handlers can be connected to
.3 EXTERNAL STORAGE both the Processor and a 324-1 Controller,
and operated either "on-line' (directly with
.31 Form of storage Processor) or "off-line" (via the 324-1
Controller). Tape handlers of different
.311 Medium:......... plastic tape with speeds cannot be intermixed in a 315
magnetizable surface. system.
.312 Phenomenon:...... magnetization.

.44 Data Transfer Control

.32 DPositional Arrangement

.321 Serialby: ........ row, at 200, 556, or 800 .441 Size of load: ... ... 1to 7,999 slabs.
per inch, depending on the| .442 Input-output areas:.. entire core store.
model. .443 TInput-output area ‘
.322 Parallelby: ...... 7 tracks. aCCeSS: v ... . by slab or character.
(Contd. )
3/65 .nﬂ"mnmlhh

AUERBACH



INPUT-OUTPUT: MAGNETIC TAPE HANDLERS

601:091.444

.444 Input-output area

lockout: ........

. 445

.446 Synchronization:

none.
automatic.

.5 PROGRAM FFACILITIES AVAILABLE

.51 Blocks

.511 Block demarcation —

Input:. ......... 0.75 inch gap, or slab count
in instruction.
Output: ........ slab count in instruction.

.52 Input-Output Operations

.521 Imput:. .......... read 1 block, forward only.

.522 Output: ......... write 1 block forward.

.523 Stepping: ........ none.

.524 Skipping: ........ 1 block, forward or back-
ward.

.525 Marking: ........ beginning of tape marker.

end of tape marker.
1-word record.

.526 Searching: ....... none.

.53 Code Translation: matched codes; any required
translation must be pro-
grammed.

.54 Format Control: none.

.55 Control Operations

Disable: . ........ yes.

Request interrupt: .. no.

Select code: ...... no.

Rewind: . ........ yes.

Unload: ......... no.

.56 Testable Conditions

Disabled: ........ automatic halt.
Busy device: . ... .. yes.

Output lock: ...... yes.

Nearly exhausted:
Busy controller:
End of medium
marks:
Rewinding: . ......

.6 PERFORMANCE

.62  Speeds

.621 Nominal or
peak speed:

. 622 Important parameters:

yes; 18 feet before end.
yes.

write only.
yes.

see Table I,
see Table I.

. 624

.63

.71

.72

.73

.731

.732

.733-
.734

see Interblock Gap Lengths,

Table I.

Effective speeds: . . .

Demands on

EXTERNAL FACILITIES

Adjustments: ..... none.
Other Controls
Function Form
Rewind: button
Use Lockout: button
Write: button
Mode Switch: 2-posi-
tion
switch
Unit Select: 9-position
switch

Loading and Unloading

Volumes handled —

see Table I and graphs.

see Table I.

Comment

initiates rewind.

prevents reading or
writing.

prevents writing.

selects density and
parity mode.

assigns a number to
the handler (one
position is blank).

Storage Capacity
Reel of 1.0 mil
tape: . ... ..., 3,600 feet.
Reel of 1.5 mil
tape: ........ 2,400 feet.

Replenishment time: .

0.5 to 1 minute; unit needs

to be stopped.

Adjustment time: . . .
Optimum reloading

none.

3.1 to 12 minutes, depend-

ing on the model and reel
size.

ERRORS, CHECKS AND ACTION

Action

program jump.

program jump.

Processor halt.

program jump.

program jump.

Error Check or
Interlock
Recording: track and row
parity check
Reading: read after write
parity check
Output block
size: check
Invalid code: not possible.
Exhausted
medium: check
Imperfect
medium: check
Lockout: check

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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601:091.901 ) - NCR 315

EFFECTIVE SPEED: MAGNETIC TAPE HANDLERS
333 Series and 334 Series

1,000, 000

7

200 bpl

100, 000 oo

7

\ |

J/ 556 _?:. fondes
>,
/

pd 200 bpi
Effective Speed, 10,000 WV — ——
’ v

char/sec. . 27 >
7 Y, 7 .~

334 Series

100

10 100 1,000 10,000

Characters Per Block
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11

.62

.621 Nominal or peak speed:

601:101.100

NCR 315
Input-Output
CRAM

INPUT-OUTPUT: CRAM

GENERAL

Identity: . .. ....... Card Random Access
Memory (CRAM).
Model 353-1.
Model 353-2.
Model 353-3.

CRAM is fully described in Sections 601:042

and 601:043, where it is treated as an internal
storage device. Because the replaceable cart-
ridges permit unlimited file sizes and intercom-
munication among computer systems in much the
same manner as magnetic tape, CRAM can also
be considered as an input-output device.

Up to 16 CRAM units can be connected on-line to
an NCR 315 system, providing from 5.5 million
to 16 million characters of random access storage
per unit, depending upon the model. Any combina-
tion of models can be used. Peak data transfer
rate for the Model 353-1 CRAM is 100, 000 char-
acters per second; its maximum effective transfer
rate is 42,300 characters per second under the
conditions used to derive the graphs on the next
page. Peak data transfer rate for Models 353-2
and 353-3 is 38, 000 characters per second; their
maximum effective transfer rate is 21,700 char-
acters per second.

CRAM has two main advantages as an input-output
device. One is the capability to store several

files in one cartridge advantageously, since the
access time for all cards is the same. The other
advantage is the capability to process only active
records; i.e., random processing. This type of
processing requires proper placement of the record
in storage and complex addressing methods for
maximum efficiency.

The disadvantages of using CRAM as an input-
output device are the relatively long access time
(up to 235 milliseconds) and the lack of any over-
lapping of CRAM read/write operations with
processing.

PERFORMANCE

Speeds

Model 353-1 Model 353-2,
Model 353-3

100, 000 char/ 38, 000 char/

sec sec.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

.63

Model 353-1 Model 353-2,
Model 353-3

.622 Important parameters —

Time from card drop

to interrupt: . . ... 235 msec 235 msec.
Time from interrupt

to read/write: . . .. 2.64msec 2.64 msec.
Time to read or

write 1 character: . 0.01 msec 0. 026 msec.
Time to read or

write entire band:. . 31.11 msec 29.61 msec.
Drum revolution time: 48.6 msec 48.6 msec.
Maximum characters

per band: .. ..... 3,100 1,120

.623 Overhead —

Interval between

bands: .. ....... 14.85 msec 14.85 msec.
Minimum card drop

time (allowing for

overlap with pre-

vious card): .. ... 172 msec 172 msec.

.624 Effective speed, (char/sec) —

For blocks smaller

than one band

(all models): . . . . . (1,000CB)/(172 + 48.6B)
[ number of characters read

per band.
B:. ... number of bands read per
card.

The above effective speed is based on con-
tinuous reading or writing by one CRAM

unit with maximum overlap with the previous
card. Alternate accesses to multiple CRAM
units can overlap drop times and improve
effective speeds. For effective speeds on
blocks larger than one band, see the graphs
on page 601:101:900.

Demands on Processor

Model Operation Msec per band Pefcentage
353-1: drop a
card 0 0
read a
band 2.75 + 0.01C 5.6 to 69.3
353-2, 353-3: drop a
card 0 0
read a
band 2.75 + 0.026C 5.6 to 66.6
Cen i number of characters per
band.
3/65



601:101.900

NCR 315

EFFECTIVE SPEED: CRAM MODEL 353-1

100, 000
7
4
/
AN
2 ///
b
10,000
7 V.
4
. 4
Effective Speed,
char/sec. 4
2 //,
V]
1,000 4
7 o A
e
4
P
2 //
100.
2 4 7 2 4 7 2 4 7
10 100 + 1,000 10,000
Characters Per Block
EFFECTIVE SPEED: CRAM MODELS 353-2 AND 353-3
100,000
7
4
ald
z v
YV
q
10,000
7
A
7 7
/)
Effective Speed, 4 V4
char/sec. /
2 /
A
/1
1,000 5>
L
? ya
A
4 /
/
2
100.
2 4 7 2 4 7 2 4 7
10 100 1,000 10,000
Character Per Block
NOTE: The above graphs are based on:
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(1) Reading cards continuously by one CRAM unit.

(2) Each logical block being stored on one or more
full bands; i.e., no packing of more than one
block to a band.

(3) Attaining maximum time-sharing of card drop
time (63 milliseconds).

/'\
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.11

.12

.13

.14

.2

.21

.211 Drive past the head: . .

601:102.100

NCR 315
Input-Output
MICR Sorter-Reader

INPUT-OUTPUT: MICR SORTER-READER (750 DPM)

GENERAL

Identity: . . ........ Pitney-Bowes National
MICR Sorter-Reader.
Model 402-3 (Buffered).
Model 402-4 (Unbuffered).

Description

This magnetic ink character sorter-reader reads
up to 750 documents per minute. The documents
can be from 5.25 to 10.00 inches long. Characters
printed in magnetic ink in Font E~13B are
recognized.

Only the 10 numerical characters and 4 special
symbols can be read. A document may contain up
to 56 characters. Control characters delimit the
fields and are not stored; other control characters
may delimit sub-fields and are stored.

The Model 402-3 Sorter-Reader uses the Model
355-1 MICR Sorter-Reader Buffer and interrupts
the processor for only 0.762 millisecond per
document to unload the buffer and to designate a
pocket. Up to four Model 402-3 sorters and their
buffers can be connected to an NCR 315.

The Model 402-4 Unbuffered Sorter offered with
the NCR 315-100 is the same basic unit as the
Model 402-3, but without buffering; it is not cur-
rently offered for the NCR 315.

Unrecognizable characters cause an ampersand,
period, or hyphen to be stored and a special jump
executed on a test instruction. If a control char-
acter is not present in a field, that field is ignored.
If a field is too large or too small, it is truncated
or filled with spaces. All these errors cause
special jumps later.

When used on-line, the 12 stacker selectors are
under program control. They are labeled 0 to 9,
Special, and Reject.

An interrupt occurs when a buffer is loaded. To
maintain full speed, the buffer must be unloaded
within 25 milliseconds and the stacker selected
within another 53.4 milliseconds after the interrupt.

Availability: . ...... 2 months.

First Delivery: ... .. April, 1962.

PHYSICAL FORM

Drive Mechanism

conveyor.

.212 Reservoirs —

Number: . .. .. [P
Form: .......... conveyor.
Capacity: ..... ... 3 checks.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

. 213
. 214

.22

.221
. 222

.23

.24

.25

.31

.311
.312

.32

.321
.322
.323
.324

.33

.34

.35

.361

.352

. 353

.41

.42

.421
. 422

(750 DPM)
Feed drive: . . .. ... . conveyor.
Take-up drive:. . . ... conveyor.
Sensing and Recording Systems
Recording system: . . . none.
Sensing system:. .. .. magnetic heads.
Multiple Copies:. . ... none.
Arrangement of Heads
Use of station:......read.
Stacks: . . ... ... ... 1.
Heads/stack: ... .. 1.
Method of use: . .. ... character at a time.
Range of Symbols
Numerals:. . . . . 10 0-9.
Letters: . .. ....... 0.
Special: . ........ .4 A.B.A. standard.
Alternatives: . ... ... 0.
Total: ........ ce. 14,
EXTERNAL STORAGE
Form of Storage
Medium: . .. ....... paper documents.
Phenomenon: . ...... magnetic ink printing.

Positional Arrangements

Serial by: . ........ character.

Parallel by:. ... .... only one row.

Trackuse: . ....... all for data.

Rowuse: .........allfor data.

Coding: .......... MICR Font E-13B magnetic

ink type font.

Format Compatibility: with most devices equipped
for MICR Font E-13B.

Physical Dimensions

Overall width: . .. ... 2.5 to 4.5 inches.

Length:

Length:. . ... .....5.25 to 10 inches.

Thickness: .......0.003 to 0.007 inches.
Maximum margins:. . . standard MICR.
CONTROLLER
Identity: ......... MICR Sorter-Reader

Buffer.
Model 355-1.

Connection to System

On-line: . ......... 4.
Off-line:. .. .......as independent document
sorter.
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601:102.430 NCR 315

.43 Connection to Device .622 Important parameters —
Time between suc-
.431 Devices per controller: 1. cessive interrupts: 80 msec.
.432 Restrictions: .. .. ... none. Unload buffer: . .. .. 668 usec.
Time available after
.44 Data Transfer Control interrupt to read
.441 Size ofload: ....... 56 characters. next check: . . . ... 25 msec.

Time available be-

.442 Input-output areas:. . . core storage. int t and

.443 Input-output area tween interrupt an .
access: .. ... .. .. by slab or character. pocket selection: . . 78.4 msec minimum.

.444 Tnput-output area .623 Overhead:........ . none. ]
lockout: .. .. none. .624 Effective speeds: . . . . 750 checks/min.

.445 Table control: . ... .. none. S

.446 Synchronization:. . . . . automatic. -63  Demands on System

. izi ids:. . . i full.
447 Synchronizing aids interrupt when buffer full Component Condition msecper check Percentage

.5 PROGRAM FACILITIES AVAILABLE

Processor: unload

.51 Blocks buffer 0.668 0.84
— Processor: designate
.511 Size of block:. . . .. .. 56 characters. pocket 0.094 0.12
.512 Block demarcation —
Input: . . . ........ end of check. 7 EXTERNAL FACILITIES
.52 Input-Output Operations ‘ 71 Adiustments and
. Adjustments and
.521 Input:. . ... oL read 28 slabs (56 characters) e S?\?[Dl\zgl]?S?;(?h;;?lz%—éM.

from selected Sorter
Buffer into designated core .73
storage area. Documents
are fed continuously until .731 Volumes handled —

Stop Sorter instruction is Hopper: . ........2,000 to 2,200 documents.
issued. Stacker: . ....... . 1,200 to 1,500 documents.

Loading and Unloading

: ggg (S)ftpu_t: ot none. .732 Replenishment time:. . 1 to 3 minutes; sorter does
‘524 Skc;pp%ng:. tee+ee e .. nODE not need to be stopped.
: 595 Magﬁﬁgz. trrrrtree Egﬁz' .734 Optimum reloading
.526 Searching:. ........none. periodi. . ... .. .. .3 minutes.
.53 Code Translation:. ... automatic, into NCR 315 .8 ERRORS, CHECKS AND ACTION
internal code, 2 characters
per slab. . Error Check or Action
.54 Format Control:. . . . . none. Interlock
.55 Control Operations B Reading: check replace bad character
with special symbol and
Disable: .. ........no. error jump.
Request interrupt: . . . yes. Input area
Offset card:. . ...... no. y overflow: not possible.
Select stacker:. . .... yes. Invalid code: check same as read error.
Select format: .. ... . no. Exhausted
Select code:. . .. . ... no. medium:  check stop.
.56 Testable Conditions ‘ Imper'f ect
medium:  check stop.
Disabled: .........yes. Timing
Busy device: . i .....yes. conflicts
Nearly exhausted:. . . . no. Too late to
Busy controller:. . . .. yes. read: :
End of medium marks: no. Too late to check ziii;;t I;l (E]ect pocket and
Too late to read: . ... yes. pocket: Jump.
Too late to sort:. . ... yes. Misfeed: check stop.
Hopper empty: .. ... . no. Check jam: check error jump.
Stacker full: .......no. Field wrong
size: check error jump.
.6 PERFORMANCE ' Control code
missing: check error jump.
.61 Conditions: . ... ....none. : ' Any stacker
full: check stop.
.62 Speeds Missed
check: see timing
.621 Nominal or peak speed: 750 checks/minute. conflict.

. |”"‘l|
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.1

.11

.12

STANDARD

EDP

REPORTS

601:103.100

NCR 315

Input-Output

MICR Sorter-Reader
(1,200 DP M)

INPUT-OUTPUT: MICR SORTER-READER (1,200 DP M)

GENERAL
Identity: . . ... ..... MICR Sorter-Reader,
Model 407-1.
Sorter Buffer,
Model 355-3.

Description

The Model 407-1 MICR Sorter-Reader is a new

unit recently announced by NCR for off-line sorting
and on-line sorting and readingof documents encoded
with MICR Font E-13B magnetic ink characters.
The peak speed of this unit is 1, 200 documents per
minute.

The 407-1 has 18 pockets for receiving documents,
instead of the usual 12 or 13, and is capable of
extensive off-line operations. During off-line
sorting operations, documents can be selected
into one of six pockets other than the normal
pockets, 0 through 9. The selection is based on
the contents of the partial or full fields specified
by plugboard wiring. The 407-1 can recognize the
last significant digit of a field and direct already-
sorted documents into the eleventh ("'zero-kill'")
pocket. This feature reduces the number of passes
per document to a minimum. Unreadable docu-
ments are automatically directed into the reject
pocket.

When the 407-1 is used on-line, all 18 pockets are
under program control.

Documents measuring from 2.75 by 4 inches to 4
by 8.75 inches can be handled intermixed at the
peak rate of 1,200 documents per minute. The
permissible thickness of documents is from
0.0025 to 0.01 inch. The feed hopper can hold
3, 000 documents, and each pocket can hold 2, 000
documents. Documents can be added or removed
without stopping the reader. Error-detection

facilities, and the resulting actions, are similar
to those of the 750-dpm sorter-reader described
in section 601:102.

When the 407-1 is functioning on-line, the infor-
mation read from a document is transferred to a
56-character buffer (Model 355-3). The contents
of the buffer are transmitted to core memory upon
command by the program. Once started, the
sorter-reader feeds and reads documents at a
constant rate of 1,200 documents per minute. An
interrupt occurs when the buffer has been fully
loaded. If the contents of the buffer are not trans-
ferred to memory within 10 milliseconds after the
interrupt, the information from the previous
document will be lost. The pocket-selection
decision must be given within 38 milliseconds
after unloading the buffer to prevent sorting
errors. If the available processing time is insuf-
ficient, the MICR-encoded data must be trans-
cribed to magnetic tape or CRAM for later
processing.

The NCR 315 Processor is occupied for 0.72
milliseconds in unloading the 56-character buffer
and for 0. 084 milliseconds to select the pocket.
Thus, the processor is delayed 1.6% of the time
during MICR document reading operations.

The 407-1 Sorter-Reader can be installed in
existing NCR 315 systems, but modifications to
the central processor and to the 355-1 buffer are
necessary. In addition, existing control
programs must be modified if the 407-1 Sorter-
Reader is to be used in place of the 750-dpm
model.

The 407-1 Sorter-Reader can optionally be equip-
ped with an endorsing feature that will imprint
each document with the batch number, date, and
endorsement. The batch number and date can

be printed without the endorsement at the option
of the operator.
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601:104.100

NCR 315
Input-Output
Optical Reader

INPUT-OUTPUT:  OPTICAL READER

GENERAL characters can be entered manually, using
switches located on the console. Alternatively,
Identity: . ........ Optical Reader. a special character, selected from among six
Model 420-1. choices by means of a dial on the console, can be
substituted for the unrecognizable character and
Description the line accepted. The '"Stop on Reject'" switch

The Model 420-1 Optical Reader can read journal
tapes produced by cash registers, adding machines,
or accounting machines at the rate of 26 lines per
second. Each line on the tape may contain up to

32 characters. The peak reading speed, therefore,
is 832 data characters per second.

By means of the plugboard, the sequence of char-
acters can be rearranged and additional fixed char-
acters can be emitted. A "Read a Line'" instruction
always causes a total of 56 characters (28 slabs) to
be transmitted from the reader buffer to the 315
Processor, of which no more than 32 characters
can be data read from the tape. Any 2 of the 32
character positions in a line can be designated as
""decision columns' by plugboard wiring. Any se-
lected character or combination of characters in
these two positions can inhibit transmission of the
entire line to the Processor.

The Model 420-1 Optical Reader accepts the 10
numeric digits and 6 special symbols of the NCR
self-checking Optical Font. The digit forms are
somewhat stylized but easily readable by humans.
Alphabetic characters cannot be read.

The paper transport mechanism moves the tape
past the optical read head and automatically re-
winds it. The tape is transported past the read
head at a maximum speed of 6.5 inches per second.
Tapes from 1-5/16 to 3-1/4 inches in width and up
to 1200 inches in length can be accommodated. The
leader and trailer on each tape must be at least 10
inches long. Total handling time should not exceed
30 seconds per tape.

If the reader is unable to recognize any character
as one of the 16 valid symbols, it stops the tape,
backs it up, and reads the line again. If the error
persists after 2 maximum of seven tries, the line
can be rejected in one of twomodes. A rejected line
can be marked by stamping an ink-mark on the
back of the tape, in which case reading will con-
tinue automatically. However, if the '""Stop on
Reject'" console switch has been depressed, the
reader will halt, permitting the operator to enter
the rejected line manually. A maximum of 20

..\!”
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will override this mode if the unreadable character
is in a "decision column.'" Three special counters
indicate the total number of lines read, the number
of "back-ups' to re-read a line, and the number

of lines rejected.

A maximum of four Optical Readers can be con-
nected to an NCR 315 system, and all four can
operate simultaneously at full speed. The readers
are connected to the Processor through the MICR
Sorter trunk, so a total of up to four Optical
Readers and MICR Sorters, in any combination,
can be connected. The following Processor in-
structions have the same functions whether ad-
dressed to an Optical Reader or to a MICR Sorter:

SELS Select Sorter (or Optical Reader)

SETU:S Set Unit Demand in Sorter (or
Optical Reader)

CLRU:S Clear Unit Demand in Sorter (or
Optical Reader)

RCK Read a Check (or Line)

The MICR Sorter instructions STRT:S, PKT, and
STOP:S have no effect when addressed to an Optical
Reader.

A "Read a Line" instruction transfers the 56 char-
acters in the reader buffer into core storage, and
requires 668 microseconds of Processor time. The
Optical Reader then reads the next line from the
tape and stores its contents in the buffer, during
which time there are no demands upon the Proces-
sor. When the buffer is filled, the reader becomes
"ready' and (optionally) sends an interrupt signal
to the Processor. If the next '"Read a Line' in-
struction is issued within 4 milliseconds after the
interrupt, the peak speed of 26 lines per second
will be maintained. Total time between successive
interrupts averages 38.5 milliseconds.

The Model 420-1 Optical Reader can be used on-
line with NCR 310 and 390 EDP systems as well as
with the NCR 315 and 315-100. It can also be used
off-line, with an NCR Model 371-1 Paper Tape
Punch (rated at 110 characters per second) as its
output unit.
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STANDARD
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601:105.100

NCR 315
Input-Output
Teletype Inquiry System

INPUT-OUTPUT: TELETYPE INQUIRY SYSTEM

GENERAL
Identity: .. ........ Teletype Inquiry System.

Model 356-1 Central Inquiry
Buffer (1-character,
alphameric).

Model 359-3 Communication
Line Adapter (5-level
Teletype).

Model 358-3 Auxiliary
Cabinet.

Model 321-1 Central Com-
munications Controller.

Teletype Adapter.

Teleprinter (Kleinschmidt)
Adapter.

Unbuffered Inquiry Feature
(low-cost alternative to
the above units).

Description

.121 Central Inquiry Buffer

The Teletype Inquiry System permits two-way com-
munication at 10 characters per second between an
NCR 315 and one or more Model 28 Teletypewriters
or Automatic Send/Receive units located at the
computer site or any distance away from it.

Up to 16 Model 356-1 Central Inquiry Buffers can
be connected to a Model 315-35 or 315-45 Proces-
sor. Each buffer, in turn, can control up to

eight Teletype Communication Line Adapters, or
CLATs. (Each Model 359-3 unit consists of a
pair of CLATs.) The buffer contains space for
two CLATs. The 348-3 auxiliary cabinet must

be used if more than two CLATSs are incorporated
in a system.

The maximum number of Central Inquiry Buffers
and CLATs that a particular NCR 315 system can
service will depend upon the volume of inquiries,
the gross character rate, and the amount of core
memory available for message processing and
storage. Each character of each inquiry message
is handled individually by the Inquiry Control Sys-
tem (see Section 601:192). Each time a demand
interrupt signals the arrival of a message character
in a buffer, the following operations occur:

® The present status of the main program is pre-
served (accumulator contents, flag settings,
ete.).

® The character isread from the buffer, translated
into 315 internal code, tested to determine

whether it is a control or data character, and
stored in a message area.

@ If the end of message has not been reached, the

status of the main program is restored and con-
trol is returned to it.

® If the end of message has been reached, control

is transferred to the user program that will pre-
pare an output message.

® The Inquiry Control System will then translate

and transmit the output message, one character
at a time, to the remote Teletype unit. Output,
like input, can be time-shared with internal
processing.

An average of 5 milliseconds of Processor time is
required to process each character of an input or
output message. Teletype transmission rate is
usually 10 characters per second, or 100 milli-
seconds per character, while input rate from a
manual keyboard will usually not exceed 3 to 4
characters per second.

There are three basic plans for Teletype Inquiry
Systems using the Central Inquiry Buffer and Com-
munication Line Adapters.

Plan A

A CLAT can be connected directly to a modified
Model 28 Teletypewriter via full duplex lines. The
modification allows the CLAT to inhibit further in~
put transmission from the Teletypewriter until the
Processor has unloaded the last character trans-
mitted from the buffer. The CLAT locks out the
keyboard by means of a signal sent over the other
side of the full duplex line. The Teletypewriters
can be located at the computer site, or a limited
distance away if ""'non-channelized" full duplex lines
(i.e., lines which are not routed through the com-
munications company's switchgear) are available.

Plan B

When '"non-channelized' circuits are not available,
a Model 28 R/T (Reperforator Transmitter-
Distributor) set must be inserted into each line, at
the computer site, to serve as a mechanical input
buffer. In this plan, the modification described in
Plan A is not required, and less expensive half
duplex lines can be used. The R/T set, which is
connected to the input side of the CLAT, consists

of a paper tape punch and reader with a tape loop
between them. When the Processor is unable to
accept further input, the CLAT will disengage the
reader clutch without affecting the punch mechanism.
Thus, characters punched during this period are
stored in the paper tape loop until the Processor is
ready to accept them. Buffering of the output to the
remote Teletype unit is not required, so the output
line from the CLAT can be connected directly to the
communication company's lines.
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Central Inquiry Buffer (Contd.)

Telex Plan

The Western Union "Telex" (Dial-Up) system can
be used in the same fashion as Plan B. In this
arrangement, the NCR 315 Processor has its own
subscriber number and can be called by any other
station in the Telex system. Calls may be screened
by the Processor to determine whether the call is
from an authorized number.

Central Communications Controller

A new device recently announced by NCR, the
Model 321-1 Central Communications Controller,
can greatly improve the performance of an NCR
315 Teletype Inquiry System. Only one Model
321-1 Controller can be connected to a Model 315-
35 or 315-45 Processor, but up to 100 communi-
cations adapters can be controlled by this device.
Adapters presently announced include a Teletype
adapter and Teleprinter (Kleinschmidt) adapter.
Systems using the Model 321-1 Controller cannot
use magnetic tape units with peak transfer rates
in excess of 70, 000 characters per second.

The Model 321-1 Controller accesses memory
directly, sharing memory cycles with the pro-
cessor. An average of 5 memory cycles (30
microseconds for the 315) is required for each
character of a message.. Two tables, located in

a fixed location in memory, are used to control
inquiries. One table — one slab per adapter —
contains information on the status of each data
line, including indications of end-of-message
character, parity error, input or output interrupt,
and which of the two character positions of a slab
the next message character will be obtained from
or placed in. The second table — five slabs per
adapter — contains the starting addresses in
memory of input or output areas. These starting
addresses are initially set by the program and
are automatically incremented by the Model 321-1
Controller.

All data lines can be active simultaneously; a

scanner within the controller continuously scans
the lines for activity. The maximum total data

mw
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rate capability (sum of all active line rates) of the
Model 321-1 Controller is 12,000 characters per
second. The main program is interrupted only
after a complete message has been received or
sent.

The Teletype adapter can be used with 5-, 6-, or
8-level Teletype devices (Models 28, 29, 32, 33,
or 35) either singly or in party-line arrangements
such as the Bell Telephone 83B2 Plan or Western
Union Plan 115A. An adapter is required for
each independent device and each party line. Note
that use of the Model 321-1 Controller requires
neither modifications to the Teletype devices nor
an intermediate storage device (such as the paper
tape punch and reader required for distant
communication with the Central Inquiry Buffer).

NCR has indicated that additional adapters will
be made available for various types of data com-
munication facilities.

An executive routine will be available to handle
interrupts and extraneous conditions, but details
are not available to date. This routine is expected
to be functionally similar to the control routine for
the Model 356-1 Central Inquiry Buffer, as
described in Section 601:192.

Optional features that will be offered for use in
connection with a Model 321-1 Central Communi-
cations Controller include a real-time clock
available to the programmer and automatic polling
facilities for certain party-line operations.

Unbuffered Inquiry Feature

The Unbuffered Inquiry Feature is offered as a low-
cost alternative to the Teletype Inquiry Systems
described above. Any Teletype unit with bit-
serial output (e.g., Models 28, 29, 32, 33, or 35)
can be connected to the 315 Processor's Paper
Tape Reader and Punch trunks, and a party line
arrangement is possible. No Central Inquiry Buf-
fers or CLATs are used with this feature, so no
multiplexing is possible. The 315 Processor is
fully occupied and can perform no other functions
from the beginning of an inquiry until the reply
has been generated and transmitted.
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NCR 315
Input-Output
On-Line Savings System

INPUT-OUTPUT: ON-LINE SAVINGS SYSTEM

GENERAL

Identity:. . . . . . .. On-Line Savings System.

Central Inquiry Buffer (17-
character, numeric only):
Model 356-3.

Pair of Communication Line
Adapters (numeric only):
Model 359-1.

Communication Line
Adapter (Master):
Model 359-4.

Auxiliary Cabinet:
Model 358-3.

Peripheral Scanner-Selector:

Model 438-3.

Branch Controller:
Model 438-3.

On-Line Window Machine:
Model 42-501.

Window Machine Controller:
Model 428-2.

Description

The On-Line Savings System provides tellers with
direct access through communication lines to cus-
tomer account information stored in CRAM memory
in an NCR 315 system. The input-output device is
the familiar NCR Class 42 Window Posting Machine,
with a few additional keys and lights to permit on-
line use.

Each Model 42-501 Window Machine requires one
Model 428-2 Controller. Up to 16 Window Machines
can be connected to a Model 438-3 Peripheral
Scanner-Selector at each banking site. If more
than 16 Window Machines are needed at a single
site, more Scanner-Selectors can be used. Each
Scanner-Selector is connected to the 315 system
via:

(1) a data subset at the banking site;

(2) a full duplex voice-grade communications line
to the computer site;

(3) a data subset at the computer site;
(4) a Communication Line Adapter; and
(5) a Central Inquiry Buffer.

Up to 16 Central Inquiry Buffers can be connected to
a Model 315-35 or 315-45 Processor. Each buffer,
in turn, can control up to eight Communication Line
Adapters, or CLAs. (Each Model 359 -1 unit con-
sists of a pair of CLAs.) The buffer contains
space for two CLAs. The 358-3 Auxiliary Cabinet
must be used if more space is needed. The data

subsets are required for Peripheral Scanner-
Selectors located at the computer site as well as
those at remote locations.

Teletype inquiry and communication equipment can
be used in an on-line savings system by connecting
it to any available trunks of a Model 356-3 Central
Inquiry Buffer via Model 359-3 Teletype Communi-
cation Line Adapters. When this is done, the Model
356-3 buffer services the teletype lines in exactly
the same way as the Model 356-1 one-character
alphameric Central Inquiry Buffer described in
Section 601:105.

The NCR 315 Airline Reservations System utilizes
exactly the same components as the On-Line Savings
System, except that the Airline Reservations Sales
Set (a modified NCR 171-50 adding machine with
indicator lamps) is used in place of the Class 42
Window Machine.

The Central Inquiry Buffer scans each communica-
tion line at the rate of 10 microseconds per line.
When it receives an input request from a Peripheral
Scanner-Selector, it locks onto that line and allows
a 17-digit message to be transmitted into the buffer.
Transmission is serial by bit, at up to 2,000 bits
per second. A parity check on each character and
a sum check on the entire message are made. If a
transmission error is detected, the message will
be automatically re-transmitted up to 10 times if
necessary. When the buffer is filled, it sends a
demand interrupt signal to the Processor, which
then reads the message into core storage.

The total time required to handle one basic trans-
action is estimated to be 11.5 seconds. A maximum
of one-third of a second of internal processing time
will be required for each transaction. The system
can be expanded to a total of 2,048 Window Machines
and up to 2,000,000 accounts in on-line CRAM
memory.

The first NCR 315 On-Line Savings System went
into operation in Fall, 1963.

On-Line Savings System (Party-Line)

In this alternative arrangement, from 1 to 16 Model
42-501 Window Machines at a particular banking
site can be connected to a Series 438-3 Branch Con-
troller of the appropriate capacity (e.g., the Model
438-306 Branch Controller can accommodate up to
6 Window Machines). Up to 8 Branch Controllers,
at the same or different sites, can be connected
serially (in party-line fashion) to a Model 359-4
Communication Line Adapter (Master) and a Model
356-3 Central Inquiry Buffer. Each Branch Con-
troller is connected to the adjacent Branch Control-
lers in the party line series or to the computer via
a full duplex voice-grade communications line with
a data subset at each end. Data transmission is at
the rate of 1, 200 bits per second. NCR recom-
mends this type of arrangement for most applica-
tions.
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Input-Output

Universal Interconnecting
Device

SIANDARD
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INPUT-OUTPUT: UNIVERSAL INTERCONNECTING DEVICE

.1 GENERAL

.11 Identity: . ... ...... Universal Interconnecting
Device.
Model 435-201 (one module).
Model 435-202 (two
modules).
Model 435-203 (three
modules).

.12 Description

The Universal Interconnecting Device is used for
physically switching peripheral units between two
NCR 315, NCR 315-100, or NCR 315 RMC com-
puter systems in any combination. Three versions
are available, differing in the number of switching

0
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modules they contain. Model 435-201 contains one
module; Model 435-202, two modules; and Model
435-203, three modules. Switching is done by
solenoid-operated switches which are actuated
manually by means of pushbuttons located on the
console panel of the Interconnecting Device.

Peripheral units to be switched are cable-connected
to the Interconnecting Device, which in turn is
cable-connected to the respective computer sys-
tems. Each module can switch one peripheral
device or a group of up to eight magnetic tape

units or CRAM units. The Universal Interconnect-
ing Device permits two NCR computer systems
located in close proximity to each other to share a
group of peripheral devices; it cannot provide a
direct computer-to-computer connection.
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NCR 315

Simultaneous Operations

SIMULTANEOUS OPERATIONS

BUFFERED OPERATIONS

The peripheral devices in the following list are buffered. Once data has been transferred to or
from the buffer, the remainder of the operation is essentially independent of all other operations
and can occur simultaneously with computing* or other input-output operations.

®  Card Punch — Models 376-2 and 376-101.

®  Printer — Models 340-3 and 340-601.

® TLister — Model 340-512 (right-hand 24 positions, numeric listing only).

® MICR Sorter-Reader — Model 402-3 or Model 407-1.

®  Optical Journal Reader — Model 420-1.

® Communications Devices — all devices connected via the 356-1 or 356-3
Central Inquiry Buffer or the 321-1 Central Communications Controller.

® Magnetic Tape Units — all models connected via the Model 324-1 or 324-2
Magnetic Tape Simultaneity Controller.

UNBUFFERED OPERATIONS

The peripheral devices listed below are unbuffered . and depend on the central processor for
control. Except for certain special operations such as magnetic tape rewinding, forms ad-
vancing on the printers, and CRAM card dropping, the operation of one of these devices precludes
the operation of any other device in this list. However, there is usually some time available
for computing during the data transfer operations of each device.

® Card Reader — Models 472-2, 472-3, and 380-3.

® Card Read Punch — Models 376-7 and 376-8.

® Paper Tape Reader and Punch — all models.

®  Printer — Models 340-502, 340-503, and 340-512 (except in listing mode;
see above list).

® Console Typewriter.

®© CRAM — all models.

® Magnetic Tape Units — all models connected directly to the processor.
Note that the processor is fully occupied for the entire duration of a read

or write operation on magnetic tape units so connected.

® Communications Devices — all devices connected via the Unbuffered
Inquiry Feature.

PROCESSOR DEMANDS

Details about the demands imposed by each peripheral device upon the NCR 315 Central Processor
are presented in the appropriate sections of this Computer System Report; see Sections
601:071 through 601:106.

* The central processor, of course, is momentarily delayed whenever data is transferred
between the peripheral buffer and core storage; see '"Processor Demands,' above.
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INSTRUCTION LIST

INSTRUCTION OPERATION
OP V |L |X/Y A/B
ARITHMETIC
ADD L X A A+ (@) —— (@)
or (A) +(@——(3)
SUB L X A @ - A——(@) -
or (8) - (A) —— (@)
ADD M |L X A @+A———A
or (@) + (A) —— (4)
DIV L X A (8)/A —— Left hand (@) } Remainder ——»
or (@)/(A)— Left hand (@) Right hand (@)
MULT L X A @) xA —— (@)
or (@) x (A) — (@)
BADD L X A (@) + A——— (@), binary addition
or (@) + (A) —— (8), binary addition mod 64; no carries.
LOGIC
COMP N X A (X) is compared with A or (A + X) and the greater, less, or
equal flag is set accordingly.
SETF + Set accumulator sign plus.
SETF - Set accumulator sign minus.
SETF 0 Set overflow flag on.
SETF D Set demand (i.e., peripheral device interrupt) permit on.
SETF T Set tracer permit flag on.
SETF LH X A Set left hand character of (A + X) to non-zero (i.e., on). A
space character is inserted,
SETF RH X A Set right hand character of (A + X) to non-zero (i.e., on). A
space character is inserted.
CLRF LH X A Set right hand flag (character) of (A + X) off, i.e., to zero.
CLRF RH X A Set left hand flag of (A + X) to zero.
TEST G X A If G (greater) flag is on, jump to the instruction whose
address is A + (X), and leave the return address in index
register 15.
TEST L X A Same as TEST G except that the jump is made if the L flag
(less than) is on.
TEST X A Same as TEST G except that the jump is made if the E flag
(equal) is on.
TEST - X A Same as TEST G except jump if sign flag is negative.
TEST 0 X A Same as TEST G except that the jump is made if the overflow
flag is on.
TEST D X A If thg demand permit flag is on, jump to the instruction whose P
address is A + (X), and turn the flag off.
TEST T X A If the tracer permit flag is on, jump to the instruction whose
address is A + (X), and turn the flag off.
PAST v X A The accumulator is stored, right justified, in part of the
L area L words in size starting at A, V describes particu-
lars.
XL Except the LH character of the A-area.
XR Except the RH character of the A-area.
XB Except both end characters of the A-area.
LOAD X A Convert an area of memory L words in size and starting
Y L at A, from 6-bit code to 4-bit code and leave the result in
the accumulator, V describes particulars.
SPACE Load and condense entire A-area.
XL Except the LH character of the A-area.
XR Except the RH character of the A-area.
XB Except both end characters of the A-area.
STDA X A 4-bit code characters in the accumulator are converted to
L 6-bit code and stored in L words of memory starting at A,

3/65
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INSTRUCTION LIST

601:121.102

INSTRUCTION OPERATION
OP vV [L| X/Y A/B
TEST T X A If the left hand character of (A + X) is not zero, jump to the
LH JUMP | ADDRESS location specified by JUMP ADDRESS.
SHET A% X A Perform the shift specified by V, shifting
the accumulator (A + X) or A places.
DL Shift left, 4-bit code.
DR Shift right, 4-bit code.
RR Shift right with roundoff, 4-bit code.
LC Left circular shift, 4-bit code.
RC Right circular, 4-bit code.
AL Left shift, 6-bit code. Enter spaces at the right.
AR Right shift, 6-bit code. Enter zeros at left.
TEST RH X A If the right-hand character of (A + X) is not zero, jump to
JUMP | ADDRESS the location specified by JUMP ADDRESS.
TEST SW A Test console option switch number (A) or A.
Y B If it is on, jump to location B+ Y.
JUMP X A Jump to location A+ X. Provide a return.
JUuMP 1 X A Jump to the address stored in (A + X).
Provide a return.
JUMP 1P Jump to the address stored in (A + X). Do not provide a
return.
SKIP N Jump forward or backward N words.
Do not provide a return.
DLR Return to the point at which the program was interrupted.
MLRA N Return to the point N slabs before or after the place from
which the last jump with return provided was made.
EDIT L X A Edit (A) into the accumulator according to a format control
previously loaded into the accumulator.
SUPP L X A Leading zeros in the L-word A area are replaccd with spaces.
CNT X A Add G to index register Y and store the result in index
Y G register Y. Then compare register Y against (A) completely
or against A mod 1000 and set the greater, less than, or
equal flag as appropriate.
SCND V1V2 X A Compare accumulator and (A), digit by digit (4-bit code),
Y L until a digit is found with the property specified by V.
V9 specifies the digits in each word which are to be
compared. L is the number of words which are to be com-
pared. If no digit is found which meets the specified con-
dition, jump to the location specified in jump register Y.
GV, Test for digits greater than corresponding digit in accumula-
tor.
FV, Test for digits equal.
LV Test for digits less than.
V| SPACE Compare all digits.
V7 Compare all digits.
V6 Compare left and middle digits, ignore right hand digit.
V15 Compare left-hand and right-hand digits.
Vi4 Compare left-hand digit.
Vi3 Compare middle and right hand digits.
V12 Compare middle digit.
V1 Compare right-hand digit.
SCNA Vl{lz X A Same as SCND except that the comparison is performed on
Y L alphameric (6-bit code characters). There are, therefore,
only two characters to a word. V] is the same as for SCND,
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INSTRUCTION OPERATION
opr vV L | X/Y A/B
VISPACE Compare both characters in each word.
V3 Same as V| SPACE.
V2 Compare left-hand character of each word.
Vil Compare right-hand character.
LD L X A (A) —— (@) or A —— (@)
ST L X A (@) — (A) or (@) — A
LD R X A Transcribe N successive pairs of words from memory start-
Y N ing at (A) into N successive index registers starting with
register Y.
LD ] X A Same as LD R except that LD J loads jump registers.
Y N
SLD A% X A Transcribe the memory pair (A) into each of
Y N N successive registers starting with register Y. Type of
register defined by V.
R Index registers.
J Jump registers.
ST v X A Transcribe N successive registers starting with register Y
Y N into N successive memory pairs (A), (A+ 2), etc. Type
of register defined by V.
R Index registers.
] Jump registers.
AUG \' X A The contents of N successive registers starting with register
Y N Y are augmented by the contents of the corresponding one
of N successive memory pairs. Type of register defined by
V.
R Index registers.
J Jump registers.
SAUG v X A The contents of each of N successive registers starting with
Y N register Y are augmented by the contents of memory pair
(A). Type of register is defined by V.
R Index registers.
J Jump registers,
MOVE| V|V, X Transcribe the contents of N successive registers starting
Y N with register Y into N successive registers starting with
register X. V) defines the type of sending register. Vjp
defines the type of receiving register.
RR Index register to index register.
RJ Index register to jump register.
JR Jump register to index register,
1 Jump register tojump register.
MOVE \% X A Transcribes N successive slabs from an A-area to a
Y B B-area in memory. N is in the accumulator.
V describes particulars of the MOVE.
B A and B are the addresses of the beginning of each area.
Move data starting at the beginning.
A and B are the addresses of the end of each area.
Move data starting at the end.
SPRD v A Transcribes A itself into each word of an N-word
1 v B B-area in memory. N is in the accumulator. V describes
particulars,
B B is the address of the beginning of the area.
Fill starting at the beginning.
E B is the address of the end of the area. Fill starting at the
end.

@ represents the accumulator,
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INSTRUCTION

opP

A%

L

X/Y

A/B

OPERATION

CLRU

SETU

SELC

SELP
SELS
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INPUT -OUTPUT

Inhibit interrupt (clear unit demand flag) in unit number A of
the type of peripheral device named by V.

CRAM.

Printer or Card punch.

Sorter.

Inquiry buffer.

Permit interrupt (set unit demand flag) in unit number A of
the type of peripheral device named by V.

CRAM.

Printer or card punch.

Sorter.

Inquiry buffer.

Select the CRAM unit and drop the card defined by (A).
Jump to J under the conditions defined by V.

The next read or write instruction is intended for the present
card. Jump if a card is now dropping on this unit.

The next read or write instruction is intended for the next
card. Jump if a card is now dropping.

Do not drop a card. Jump if unit is ready.

Do not drop a card. Release present card. Jump if unit is
not loaded.

Select printer or card punch number (A) or A. Jump to
J if unit is ready.

Same as SELP except that SELS selects a sorter.

Same as SELP except that SELQ selects an inquiry
buffer.

Read a CRAM card into memory starting at location A. List
of abnormal jump destinations starts in jump register Y.
Control information starts at location I in memory.

Write a CRAM card into memory starting at location A.

Y and I have same meaning as in RCC.

Read N columns into memory starting at A. Abnormal
jump address is in jump register Y. Perform the additional
operation defined by V.

No additional operation.

Feed a card before reading. If column 1 of the present card
has already been read, feed next card and continue reading
present card.

Read in translate mode. Can be used only for high speed
card reader.

Read in translate mode and feed a card as for V=F., Can be
used only for high speed card reader.

Punch N rows of paper tape from memory starting at -
location A. Punch in mode V.

Punch in 6-channel-plus-parity mode.
8-channel mode.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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601:121.105 NCR 315

INSTRUCTION OPERATION

op vV (L] X/Y A/B

Read N rows of paper tape into memory starting at location A.
Abnormal jump addresses start in jump register Y. Read
in mode V.

C 6-channel -plus-parity mode.

cX 6-channel-plus-parity mode. If the first character is a tape

feed, execute abnormal jump and do not read.

S 8-channel mode.

Punch a punched card from memory starting at A.

Abnormal jump address is in jump register Y. S controls
use of selectors on punch plugboard. .

Print a line on whichever printer was last selected.

MF Print the information starting at memory location A.
Abnormal jump addresses start in jump register Y. Move
paper as specified by M and F.

Halt and accept input from the console typewriter.

Store input in 4-bit code starting at memory location A,

Same as HALT D except that input is stored in 6-bit
code.

Type N words from memory starting at location A on the
console typewriter. V defines mode.

Type 4-bit code from memory.

6-bit code.

6-bit code with programmed format.

Read N words from magnetic tape handler number H into
memory starting at location A, H and N are in memory
starting at location I. Abnormal jump addresses start in
jump register Y.

‘Write magnetic tape. X, A, Y, and I have the same meaning
as in RMT,

Backspace one block on magnetic tape H. H is in memory
at location I. Abnormal jump addresses start in jump
register Y.

Rewind the magnetic tape on handler H. H is in memory at

Y I location I. Abnormal jump addresses start in jump register

Y. V defines additional operation.

SPACE No additional operation.

L Rewind with interlock.
STRT S - Start whichever sorter was last selected.

RPT v X
Y

>

PNCH

0 >

PRNT

=K K
>

HALT

oS

HALT
TYPE

PrU o< > O
Z> > >

RMT

=<
bl

WMT X

L

z
i
<
1

00
RCK X A Read a check into memory starting at location A.
Y Abnormal jump addresses start in jump register Y.
PKT X A Place the current check into pocket A of whichever
Y sorter was last selected. Abnormal jump destination
address is in jump register Y.

STOFP S - - Stop whichever sorter was last sclected.

i
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601:141.100

NCR 315
Data Code Table

Internal and Printer

DATA CODE TABLE NO. 1

Character(1) Octal Character(1) Octal
0 00 + 40
1 01 J 41
2 02 K 42
3 03 L 43
4 04 M 44
5 05 N 45
6 06 (6] 46
7 07 P 47
8 10 Q 50
9 11 R 51
@ 12 % 52
, 13 = 53
SP 14 3 54
& 15 ( 55
. 16 ) 56
- 17 / 57
! 20 * 60
A 21 # 61
B 22 S 62
¢ 23 T 63
D 24 U 64
E 25 v 65
F 26 w 66
G 27 X 67
H 30 Y 70
1 31 Z 71
5 32 < 72
" 33 > 73
2 (M) 34 ' (U) 74

(N) 35 [ (V) 75
« (0) 36 1 (W) 76
T® 37 \ (X) 7

(1) The basic printer character set contains 56 characters.
Non-printing characters are printed as a base letter
overprinted with a +. The base letters are indicated
in parentheses beside each non-printing character.
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NCR 315
Data Code Table
Punch Card
"DATA CODE TABLE NO. 2
.1 USE OF CODE: . . . . 80 column punch cards .23 Character Codes
(NCR code).
Note: An alternate punch card code, differing OVERPUNCH
only in representation of some special UNDERPUNCH
symbols, is used for IBM-compatible None 12 11 0
operation (see, for example,
Page 401:143.100). None Space & -
9-3-0 <
.2 STRUCTURE OF CODE 8-0 )
0 0 > + 0
.21 Character Size:. . . . 1 column. L 1 A ] /
e 2 2 B K S
3 3 C L T
4 4 3] M U
5 S E N \
6 6 F 0 W
7 7 G P X
8 3 H Q Y
9 9 I R Z
4-2 —
8-3 # . $ s
§-4 9 ) * %
8-5 " N [ =
7-5 :
§-7 ! 4 ' ]
3-4-5 (
7-2-1

: i
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NCR 315
Problem Oriented Facilities

PROBLEM ORIENTED FACILITIES

UTILITY ROUTINES

Simulators of Other Computers

IBM 305 RAMAC

Reference: . ...... NCR Data Processing News-
letter #54, March 14,
1962.

Date available:. . . . . May, 1962.

Description:

The 315 Simulator of the IBM 305 RAMAC is a co-
ordinated group of routines designed to run pro-

grams already prepared for an IBM 305 system on
an NCR 315. Minimum NCR 315 configuration is

10,000 slabs of core storage, a card reader, card
punch, and printer, and 1 CRAM unit per 5million
characters of RAMAC disc storage to be simulated.

The IBM 305 system to be simulated can consist of
a 305 Processing Unit with 5 or 10 million char-
acters of disc storage and most of the available
special features, a 380 Console (card reader and
typewriter) with straight 80-80 plugboard, a 323
Card Punch with 80-80 plughoard, and a 370
Printer with 80-80 plugboard.

An assembler and simulator program are used to
convert the wiring list for the 305's process con-
trol plugboard into the appropriate NCR 315 in-
structions. When the 305 program uses output
plugboards other than the straight 80-80 type, the
user must write NEAT programs to simulate their
effects. Typical IBM 305 programs can be ex-
pected to run about three times as fast on an NCR
315, using the simulator, as on the 305.

Simulation by Other Computers

By NCR 304: . ...... written to permit debugging
of NCR 315 programs
prior to delivery of the315;
no longer in use.

Data Sorting and Merging

Tape Sort Generators —

Sort 1T
Reference: ... .... NCR publications MD315-62
and MD 315-502.
Record size: . ... .. 2 to 999 slabs.
Block size: . . ... .. 2 to 9,999 slabs.
Key size: .. ...... 1 to 8 fixed-length keys of

1 to 8 slabs each, or 1
variable-length key.
File size: .. ... ... any length.
Number of tapes: ... 4, 6, or 8.
Date available: . February, 1962.

Description:

The Sort 1T Generator produces programs to sort
records on magnetic tape, using parameters speci-
fied in control cards. The sort programs will
operate with 10, 000 to 40, 000 slabs of core storage
and 4, 6, or 8 tape handlers (for a 2-way, 3-way,
or 4-way merge, respectively). The generated sort
programs are about 5, 000 slabs long, and are divi-
ded into 3 segments so that only 4, 000 slabs of core
storage are required at any time. Either fixed-
length or variable-length records can be sorted ac-
cording to either fixed-length or variable-length
keys. The user can insert his own coding to add,
delete, edit, expand, or contract records during
the first and/or last pass. Restart points are auto-
matically established at the end of each merge pass.
The Tape Sort Generator and all the sort programs
it produces are compatible with STEP, the Standard
Tape Executive Program. An interface with ICS
(Section 601:192) is provided for running a sort
program in conjunction with an inquiry program.

Sort 2T

A simplified tape sort routine is available for NCR
315 systems with only 5, 000 slabs of core storage.
The simplified sort does not allow variable-length
records, multi-reel files, or insertion of own
coding.

Sort 3T

A special version of Sort 1T is available for use
with systems having one or two 324-1 Magnetic
Tape Simultaneity Controllers. Faster sorts are
possible with this routine due to the overlapping
of computing and magnetic tape operations.

Sort 4T

A special sort routine is available for NCR 315-100
systems without the Multiply-Divide feature.

CRAM Sort Generators —

Sort 1C

Reference: . ... ... NCR publication F-7013.
Record size: . ... .. 2 to 999 slabs.

Block size: . ......2to 1,546 slabs.
Key size: ........1to 8 individual keys of 1 to
8 slabs each.
File size: . ... . ... any length.
Number of CRAM
units: . ... .o 1, 2, or 4.
Date available:. . . . . April, 1962.
Description:

The Sort 1C Generator produces programs to sort
records stored on CRAM cards, using parameters
specified in control cards. The sort programs
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Data Sorting and Merging (Contd.)

will operate with 10, 000 to 80, 000 slabs of core
storage and 1, 2 or 4 353-1 CRAM units; the larger
configurations result in faster sorting. Either
fixed-length or variable-length records can be
sorted. The first slab of each variable-length
record must contain the length of the record (in
slabs). The user can insert his own coding to add,
delete, edit, expand, or contract records during
Restart points are
automatically established at the end of each merge
pass. The CRAM Sort Generator and all the sort
programs it produces are compatible with PACE,
the Packaged CRAM Executive routine.

The random access nature of CRAM storage means

“that a multi-way merge of the strings of sorted

data records can be accomplished with only 1 or 2
CRAM units on-line. The effective merge order is
determined by the record length and amount of core
storage available.

Sort 2C

A simplified CRAM sort routine is available for
NCR 315 systems with only 5, 000 slabs of core
storage and one Model 353-1 CRAM unit. It em-
ploys a 2-way merge technique.

Sort 3C

A high-speed, 2-way-merge sort routine is avail-
able for NCR 315 systems with 10,000 or 20,000
slabs of core storage and two Model 353-1 CRAM
units. Variable-length keys and records are per-
mitted. NCR estimates the sorting times using
this routine are approximately half those obtained
with Sort 1C.

Sort 4C, 5C, 6C

Special versions of Sorts 1C, 2C, and 3C are
available for systems employing Model 353-2 or
353-3 CRAM units. ' Sorts 4C, 5C, and 6C are
functionally similar to Sorts 1C, 2C, and 3C,
respectively.

Report Writing:. . . . see BEST, Section 601:152.

Data Transcription

Magnetic Tape Printout Routine

Reference: ....... NCR 315 Programming
Memo #46, publication
MD 315-511. '
Date available:. . . . . January, 1962.
Description:

This routine prints the contents of all or any se-
lected blocks of a magnetic tape file on the on-line
printer, in both alpha and digit format. The tape
blocks may be fixed or variable in length, with a
maximum length of 3,000 slabs. The routine will
operate on an NCR 315 with 5,000 slabs of core
storage.

The contents of 15 slabs are printed per line.
Each line of output contains the relative address
of the first slab, the 15 slabs in digit form (i.e.,
45 digits), a slash symbol, and the same 15 slabs

,rln\

f ‘Iq

.16

.17

.171

AUERBACH

NCR 315

in alpha form (i.e., 30 characters). The block
number and block length are also printed for each
block. Use of the seven console Option Switches
conditions the routine to print only those tape
blocks (or sections of blocks) that satisfy criteria
typed in by the operator (e.g., blocks whose keys
are equal to a specified value).

CRAM Printout Routine

Reference: . ...... NCR 315 Programming
Memo #49, publication
MD 315-511.

Date available:. . . .. January, 1962.

Description:

This routine prints the contents of one CRAM file,
selected records within a file, or an entire CRAM
deck. The contents of 15 slabs are printed on each
line in both alpha and digit format; the data output
format is the same as that of the Magnetic Tape
Printout Routine described above. By means of
the console Option Switches and typewriter, the
routine can be conditioned to print only those
blocks (or sections of blocks) that satisfy specified
criteria (e.g., blocks whose keys are equal to a
typed-in value). Blocks may be fixed or variable
in length, with a maximum length of 1,550 slabs,
or 1 CRAM band. At least 10,000 slabs of core
storage are required to use the CRAM Printout
Routine. The routine is also capable of listing, in
special formats, the contents of the Skip Directory,
File Directory, and Program Directory (if any) for
each CRAM deck.

File Maintenance

Librarian
Reference: ....... NCR publication MD 315-61.
Date available:. . . .. February, 1962.
Description:

The Librarian is a routine designed to create and
maintain a library tape (or CRAM deck). The
librarian is compatible with STEP (or PACE when
CRAM storage is used), uses STEP (or PACE) in
its own processing, and furnishes the STEP (or
PACE) System Supervisor (Section 601:191) with
the information it needs to function as a scheduling
and operating system. Control instructions on
punched cards or paper tape are used to control
the functions of the Librarian, which can perform
insertions, deletions, corrections, or straight-
forward copying of the library. The Librarian will
accept programs on magnetic tape, CRAM cards,
punched cards, or paper tape, as produced by
either the NEAT Compiler or by a previous Librar-
ian run. Programs produced by the NEAT Assem-
bler are not directly acceptable; they must be
reassembled into the proper format (approximately
1,000 slabs per block) by the NEAT Compiler.

Others
Floating Point Arithmetic Subroutines

All of the following subroutines can be entered by
means of NEAT macro-codes and use 5 consecutive
slabs to hold each floating point number (11 decimal
digits and sign for the fraction; 3 digits for positive
exponents; 2 digits and minus sign for negative
exponents).
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. 171 Floating Point Arithmetic Subroutines (Contd.) Time, milliseconds: . . 18.0 average.
Storage required: . . . . 329 slabs for Sin-Cos
Macro-code: .. .. ... ADD:T. package.
Function: ......... Floating Add.
Time, milliseconds: . . 1.0 average. Macro-code: « . . .. .. ASIN: T.
Storage required: . . . . 106 slabs. Function: . ........ Arc Sine.
Time, milliseconds: . . 22. 0 average.
Macro-code: . . .. ... SUB:F. Storage required: . . . . 283 slabs for Inverse Sin-
Function: ......... Floating Subtract. Cos package.
Time, milliseconds: . . 1.0 average. .
Storage required: . .. . 108 slabs. Macro-code: . . . .. .. ACOS:TF.
Function: ......... Arc Cosine.
Macrq-code: ------- MUL:F. ) Time, milliseconds: . . 21.5 average.
Function: ......... Floating Multiply. Storage required: . . . . 283 slabs for Inverse Sin-
Time, milliseconds: . . 3.0 average. Cos package.
Storage required: . . . . 50 slabs.
Macro-code: . ... ... ATAN:T.
Macro~-code: . . ..... DIV:T. o Function: ......... Arc Tangent.
Function: ......... Floating Divide. Time, milliseconds: . . 24.7 average.
Time, milliseconds: . . 3.2 average. Storage required: . . . . 299 slabs.
Storage required: . . . . 64 slabs.
Macro-code: . . . . ... NORM:F. . 172 Matrix Algebra Subroutines (floating point)
Function: ......... Normalize. . .
Time, milliseconds: . . 0.5 to 3.9. Macro-code: . .. . . . . ML F.
Storage required: 54 slabs Function: . ........ Matrix Inverse.
R : Time, milliseconds: . . 3. 1M3 (where M is number
of rows in the matrix).
Macro~code: . . ..... POLY:E. i
Function: . . . ... ... Polynomial. Storage required: . . . . (1268 + M) slabs.
Time, milliseconds: . . 0.0(1 ‘;o 3.1911:I0,r§<i)aljl %\;aéga?:: Macro-code: . . . . . .. MT:F.
N poly g€ Function: . ........ . Matrix Transpose.
N . Time, milliseconds: . . 0.30 (M- N) for rectangular
Storage required:. ... 150 slabs. . matrix of size M by N.
Macro-code: . . . . ... SQRT:F. Storage required: . . . . 90 slabs.
Funection: ......... Square Root. ) .
Time, milliseconds: . . 13.3 average. l&ﬁfgg;ﬁ?de ““““ ﬁxsrfx Multiply
Storage required: . . . . 97 slabs. Time, milliseconds: . . 3.5 (M+ N.S) (where S is
b f
Macro-code: . . . . . . . EXPT:F. noood matetg, e of the
Function: ......... Exponential, Base 10. :

Time, milliseconds: .
Storage required: . . .

Function:
Time, milliseconds: . .

. 14.1 average.
. 180 slabs.

EXPE:F.
Exponential, Base e.
16. 1 average.

Storage required: . . . . 180 slabs.
Macro-code: . . ... .. LOGT:F.
Function: . ........ Logarithm, Base 10.

Time, milliseconds: . .
Storage required:. ...

Function:
Time, milliseconds: . .
Storage required: . . ..

.........

.........

Function:

12.5 average.
190 slabs.

LOGE: F.
Logarithm, Base e.
14.5 average.

190 slabs.

SIN: F.
Sine.

. 17.0 average.

329 slabs for Sin-Cos
package.

COS:F.
Cosine.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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Storage required: . . .. 654 slabs.

A number of other floating point Scientific and En-
gineering Subroutines are available, including com-
plex arithmetic, coordinate conversion, multiple
regression, and Trapezoid Rule integration. See
NCR publication MD 315-43A for full descriptions.

Application Packages

Programs to handle the following specific applica-
tions are currently offered for the NCR 315, and
more are being developed.

Demand Deposit Accounting

Mortgage Loan Accounting

Investment Loan Accounting

Accounts Payable

Accounts Receivable

Newspaper

Corrugator

On-Line Savings

On-Line Airline Reservations

Inventory Management

Wholesale Food Distribution

Linear Programming and the Transportation
Problem

PERT.
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NCR 315
Problem Oriented Facility
BEST

PROBLEM ORIENTED FACILITY: BEST

GENERAL

Identity: . ......... Business EDP Systems
Technique.

BEST.

99-3 system.

Origin:. .......... National Cash Register
Company.

Reference: .. ... ... The 99-3 System:

Procedures and Instruc-
tions for Use of Param-
eter sheets.

Description

BEST is a technique developed by NCR to speed the
programming and debugging of programs to per-
form routine business data processing functions.
NCR estimates that BEST can be applied to over
50% of programming jobs., BEST provides an
open-ended set of logical functions for such operations
as input-output, arithmetic, paper tape code trans-
lation, report writing, and sorting. A more com-
plete listing of the functions currently available in
BEST is presented in Table I.

Having logically defined a job in terms of BEST
functions, the programmer fills in a series of para-
meter sheets, laid out in rigid formats. Cards,
key-punched from the parameter sheets, are
input to the BEST program generator. The gen-
erator replaces the calls for BEST functions with
symbolic language (NEAT) coding. The output of
the generator is translated by the NEAT Compiler
into a machine-language deck, ready to run. The
minimum configuration for the use of the BEST
Generator is 10,000 slabs of memory and either
five magnetic tape units or two CRAM units (any
model). Programs can be generated to run on any
configuration NCR 315 computer system.

In effect, the BEST generator is a series of sub-
routines coded in NEAT language. The parameter
cards (one card for each parameter sheet) specify
the data fields to be operated upon and the specific
operation to be performed. Only the desired
functions need to be included, and multiple entries
of the same function are permitted. The program-
mer must specify in detail the layout of a data
field in each function referencing that field. Pro-
visions are made for the inclusion of the user's
own coding, in NEAT language, to handle special
conditions or operations not yet included in the
BEST system.

In all, BEST presently includes 36 different sets of
parameter sheets and two data layout sheets —
which could represent a stocking and handling pro-
blem in some installations. Most of the functions
have only one parameter sheet associated with

them. NCR emphasizes that additional functions
are being added as the need arises, and that each
new version of BEST will be "backward-compatible';
i.e., programs constructed using one version of
BEST can be handled by all later versions.

Three of the more significant BEST functions are:

9 Report — provides totaling on up to 20 fields

for up to 8 levels of control breaks. Up to six
title lines can be specified for each page, in-
cluding page number, date, and record identi-
fication if desired. In addition, a comments
line can be specified for each control break
total. The Report function requires a set of
31 parameter sheets, mostly for the specifica-
tion of titles, comments, and print line layout.

Regiment — translates paper tape input and
structures the output record. Tacilities are
provided to handle NCR 390, NCR 304, Tele-
graph, G.P.C., and IBM codes.

Sort — the NCR Sort Generator for magnetic
tape has been incorporated into BEST in
virtually the same form as described in
Paragraph 601:151, 13, Facilities for first-
pass and last-pass processing — called "inter-
vention routines" by NCR — are included,

but the absolute starting addresses of both
routines must be provided on the parameter
sheets. Provision for automatically providing
these addresses for BEST-generated inter-
vention routines is planned.

Numerous validity checks are made by the generator
to help insure that the parameter sheets have been
filled in correctly and the cards key-punched
correctly. The diagnostics currently available to
the BEST programmer are limited, However, a
Validate function is planned which will provide

such facilities as reasonability checks on para-
meters and tracing of the object program.

Most questions on the parameter sheets also state
the possible answers, reducing the chances for
erroneous replies, Two areas that might cause
problems are:

® The layout of a data field must be specified
in every function referencing it. This re-
dundancy, while possibly providing greater
flexibility in planning a job, also increases
the chances for errors.

© The Arithmetic function expects the data areas
to be in digit format. The Alpha to Digit func-
tion must be used to convert input in character
format to the proper digit form, Omission of
the latter function will cause errors.

One of the primary features of BEST is that, given
correct parameter cards, correct detail coding will
be generated. Thus, when debugging a program, the
programmer must check only the parameter cards
or sheets and/or the logical construction of the job.
Corrections can be made only by recompiling,

NCR states that over 10, 000 programs have been
generated using BEST, with an average saving in
programming and debugging time of 50% over hand
coding techniques. NCR estimates that the effici-
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ency of coding generated by BEST is about equiva-

lent to that of hand coding written by a programmer

with two years' experience.

BEST was originally developed as a programming
aid for NCR Data Processing Centers to make
profitable the handling of many small jobs — the
bulk of a data processing center's work load. The
highly structured nature of BEST does not offer

. such as COBOL or assembly languages. However,
this rigidity, in effect, provides a guide to the
programmer. The documentation necessary to
generate a BEST program provides an easy-to-
understand reference for persons unfamiliar
with that particular program. One useful extension
of BEST currently being developed by NCR is the
capability to produce flow charts, in terms of
BEST functions, directly from the parameter cards
used to generate the program,

TABLE I: BEST FUNCTIONS

Number of

Type of Function Functions

Description

Input-Output 12

Control 6

Arithmetic 3

Data Manipulation 7

Report 2

Collate and Sequence 2

Flag 5

Linking 1

Includes provision for input from punched cards,
punched paper tape(1)
Includes provision for output on punched cards,
magnetic tape, line printer, console typewriter(z),
and CRAM,

Includes provision for including a memory dump,
for ingerting sections of own code, for generating

sorts

including subroutines.

Includes provision for addition, subtraction, multi-
plication, division, comparison and testing of two
fields, and for keeping running totals of up to 14
fields within a data record.

Includes facilities for conversion between alpha
and digit formats; for moving a data record from
one field to another with insertion of spaces,
zeros, or rearrangement of fields; for generation
of constants; and for translating paper tape input
and structuring the output.

Includes provision for generating reports (see
text), and for specifying the content of one or
more title lines from the input data itself.

Includes provision for merging or match-merging
of two input files (unmatched records from the

two input files can be output separately or together),
and for checking the sequence of input records of

a file on from 1 to 8 keys (sequence may be
ascending, descending, or equal relative to the
internal collating order).

Includes facilities for changing and checking for
control flags, and for setting, changing, and
testing programmer flags.

Provides linkage to executive routine (either
PACE or STEP) for ending the job.

, magnetic tape, and CRAM.

, for testing option switches, and for

(0

Paper Tape function is planned.

(&)

areas of storage.

®

No paper tape output function is available in Version 49, now distributed, but a Punch

Output on console typewriter can be preset messages or selective output of various

Automatic insertion of sections of own coding in sort routines is not yet implemented;

programmers must presently specify on the sort parameter sheets the absolute starting

addresses of such routines.

Note: The execution of many of the BEST functions can be made conditional upon the value or

presence of control characters within a field.

AUERBACH
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NCR 315
Process Oriented Language

NEAT COBOL

PROCESS ORIENTED LANGUAGE: NEAT COBOL

GENERAL

Identity: . .. ....... NEAT COBOL for NCR315.

Origin: .......... National Cash Register
Company.

Reference: . ....... NEAT COBOL, F-7411.

NEAT COBOL Supplement,
F-7011.

Description
COBOL 61 is the most widely implemented pseudo-

English common language for business applications.

NEAT COBOL for the NCR 315 includes all of
required COBOL 61 (with one minor exception
mentioned in Paragraph .142) and most of Elective
COBOL 61.

Three important elective verbs included are:

® COMPUTE — permits arithmetic operations
to be expressed in a concise notation similar
to that of FORTRAN. For example, the COBOL
operations:
SUBTRACT B FROM A GIVING T
DIVIDE C INTO T GIVING X

can alternatively be expressed as:

COMPUTE X = (A - B)/C.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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® ENTER — Permits the use of NEAT assembly
language coding within an NCR 315 COBOL
program.

® INCLUDE — permits routines to be called
from a library, eliminating the necessity
for repetitive coding of frequently-used routines.

Facilities included in NEAT COBOL but not in the
standard COBOL 61 language include the provision
for use of floating-point operands (with no restric-
tions on intermixing floating and fixed-point
operands), and inclusion of special instructions
that facilitate data transfers to and from the
random-access CRAM units.

.141 Availability: .. ... .. 1961.

.142 Deficiencies with Respect to Required COBOL 61

(1) No editing is performed upon literals.

Extensions to COBOL 61

(1) Floating-point operands can be specified
and can be intermixed without restrictions
among fixed-point operands.

(2) Special instructions are included to facilitate
data transfers to and from the random-access
CRAM units through the use of multiple
input and output areas.

3/65
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.144 COBOL 61 Electives Implemented (see paragraph 4:161.3 in Users’ Guide)

Key No. Electives Comments
Characters and Words
1 Formula characters +, -, X, FF =
2 Relationship characters =, >, <.
3 Semicolon Always ignored.
5 Figurative constants HIGH-BOUND(S); LOW-BOUND(S).
6 Figurative constants HIGH-VALUE(S); LOW-VALUE(S).
7 Computer-name Labels data description.
File Description clauses
8 Block size Allows a range to be specified.
9 FILE CONTAINS Indicates approximate file size.
11 . Sequenced-on Gives a list of keys.
Record Description clauses and/or
options
13 Table-length: Allows variable length tables and arrays
(""depending on'" clause not implemented).
14 Item-length Allows variable length items.
16 RANGE IS Gives value range of item or character.
19 Item-length Allows variable length item (also see 16)
(""depending on' clause not implemented).
20 Conditional-range Allows a conditional value to be a range.
Verbs
22 COMPUTE Algebraic formulae can be used.
24 ENTER Non-COBOL computer languages can be
used.
25 INCLUDE Calls library routines.
Verb options
27 LOCK Locks rewound tapes.
28 MOVE CORRESPONDING Moves and edits relevant records.
30 ADVANCING paper Gives specific paper advance.
31 STOP ‘Non-alphabetic display provision.
32 Formulas Algebraic formulae can be used.
33 Operand-size Up to 18 digits.
34 Relationship IS UNEQUAL TO, EQUALS, and EXCEEDS.
35 Tests IF data-name IS NOT ZERO.
36 Conditionals Implied objects with implied subjects.
37 Compound conditions AND's or OR's.
38 Complex conditions
39 ON SIZE ERROR Provides extension of error routines.
Environment Division options
42 SPECIAL NAMES Specifies for ACCEPT and DISPLAY
verbs.
43 File Description Can be taken from library.
46 I/0 Control Allows programmer control ("APPLY" not
implemented).
Identification Division
none
Special Features
48 LIBRARY Allows calls of library routines.
49 SEGMENTATION Priorities of 50 upwards only.

i
4(||1!nm$1"ll.
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.145 COBOL 61 Electives not Implemented (see Paragraph 4:161.3 in Users' Guide)

Key No. Electives Comments
Characters and Words
4 Long literals The maximum size is 120 characters.
File Description clauses

10 Label formats Labels must be standard, omitted, or
completely programmed.

Manufacturer's comment: '"'Non-standard
conventions or labels are not permitted
because STEP and PACE provide completely
integrated I/O executive systems which
require standard conventions.'"

12 Hash totals Hash totals cannot be created.

Manufacturer's comment: "Hash totals
are not necessary. The row and track
parity, together with record counts,
provide adequate checking."

Record Description clauses
and/or options

15 Bit usage Items cannot be specified in binary.

17 RENAMES Alternative groupings of elementary
items cannot be specified.

18 SIGN IS No separate signs are allowed.

21 Label-handling Only standard labels (or none) may be
used. (See 10 above.)

Verbs

23 DEFINE The user cannot define new verbs.

26 USE No non-standard auxiliary I/O error
handling or label handling routines can be
inserted.

Verb options
29 OPEN REVERSED Tapes cannot be read backwards.
Environment Division options

40 SOURCE-COMPUTER No computer description can be given.

41 OBJECT-COMPUTER No computer description can be given.

44 PRIORITY is Priorities cannot be given.

45 I/O Control Input-output control cannot be taken
from the library.

Manufacturer's comment: "It is unlikely
that such a detailed description would be
applicable to another run."

Identification Division

47 DATE The current date is not inserted automatically.

Manufacturer's comment: '"The current date
is always printed on the top line of the
listing."
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Process Oriented Language
FORTRAN Il
PROCESS ORIENTED LANGUAGE: FORTRAN Il
.1 GENERAL by means of a memory map generated at compile
time.
.11 ity: ... ... L NCR 315 FORTRAN II.
11 Identit 315 N Availabilit
.12 Origin:. . ......... National Cash Register Compiler:........ April, 1965.
Company.
Restrictions Relative to IBM 7090 FORTRAN II
.13 Reference: . ....... not published to date. as Described in Section 408:161.
.14 Description (1) No double precision floating point arithmetic

3/65

FORTRAN II is the most widely-used process
oriented language for scientific programming.
Complete details of NCR 315 FORTRAN II are not
available to date; however, the following specifi-
cations are known.

NCR 315 FORTRAN II includes most of the
FORTRAN II language as described for the IBM
7090 (see Section 408:161), with several useful
extensions. Some of the more important restric-
tions and extensions relative to IBM 7090
FORTRAN II are presented in the following
paragraphs.

Diagnostics to be provided include detection of
many syntax and semantic errors. Upon recogn-
izing such errors, the compiler will print an
error message indicating the type of error and
identifying the offending character. Compilation
will always be carried to the end, resulting in
complete diagnostics. A listing of illegally-
nested DO loops, undefined or multiply-defined
labels, and memory allocation conflicts will be
provided at the end of the program source listing.
A post-mortem dump will be available at execution
time that will list the value of all variables and
their memory locations. Correlation can be made

AUERBACH

facilities will be provided; however, normal
precision will be 12 digits.

(2) No facilities for Boolean or complex arithmetic
will be provided.

(3) No facility will be provided to check for arith-
metic overflows.

Extensions Relative to IBM 7090 FORTRAN II as
Described in Section 408:161.

(1) Subscripted subscripts will be allowed.

(2) Some mixing of modes in expressions will be
allowed.

(3) Labels of up to eight characters will be allowed.
(4) Floating-point incrementing and backward
indexing (negative step) will be allowed in
DO loops.

(5) Provision for arrays of any number of
dimensions will be allowed.

(6) Subscripts will be allowed to have zero and
negative values.
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NCR 315
Process Oriented Language

FAST

PROCESS ORIENTED LANGUAGE: FAST

GENERAL

Identity: . ... ...... Flexible Algebraic
Scientific Translator.

FAST.

Origin:. . ......... The Woodward Governor
Company.

Reference: ........ NCR publication SP-1103,
I'lexible Algebraic
Scientific Translator.

Description

FAST is a limited algebraic language intended for
small NCR 315 installations having punched card or
paper tape input-output facilities and (optionally)
one CRAM unit. The two compilers for the FAST
language, FAST I and FAST III, are described in
Section 601:184.

Arithmetic statements are written in a manner
similar to FORTRAN. Operators are provided

for addition, subtraction (or negation), multiplica-
tion, and division of fixed-point and floating-

point numbers. Fixed or floating-point operations
are distinguished by preceding the arithmetic oper-
ator with the symbol "#" for fixed-point operations.
All floating-point operands are 12 digits in length,
and fixed-point operands can be up to 12 digits in
length. Since the type of an operand is not identi-
fied by its label (as in FORTRAN), the programmer
must take care not to unintentionally mix fixed and
floating-point operands. As in FORTRAN, the
normal interpretation of the order of operations of
an algebraic statement is left to right, and paren-
theses can be used to specify a different ordering.

Provisions are made for one-dimensional arrays
and one level of subscripting. Most -operations
permit simple variable fixed-point subscripting.
Subroutines can be included, but they usually must
be written into the program at least once. (Special
provisions for sharing subroutines between pro-
grams are described later.) A number of machine
instructions, including arithmetic (but not division),
compare, test, jump, and shift instructions, have
been implemented directly as symbolic operators;
these instructions perform the same functions as
when coded directly in machine language. One
interesting facility is the HEX operator, which
permits up to 20 single-stage machine instructions
in absolute format to be included in the source
program. This facility will probably be used
primarily for jump register control in user-coded
input-output and error routines, since great con-
fusion can arise through use of both absolute and
symbolic addressing in the same program.

Sequence control is established by an unconditional
jump statement and by three-way branch statements
based upon a comparison of two stated operands.

Both fixed-point and floating-point comparisons
are implemented. Statements can be numbered
for reference by other parts of a program. A
simple loop control statement increments a
counter by a specified fixed-point variable or
constant (either positive or negative), compares
this count with a specified fixed-point variable

or constant, and branches to a specified statement
based on the result of the comparison. The state
of the counter is available for further use after the
loop is terminated.

Input-output facilities are limited to one input and
one output device. Input is by punched paper tape
or punched cards, depending on the compiler
version selected Each card image can

contain multiple data items. Fixed-point
numbers can be read in and converted to floating-
point format automatically. The only output device
provided for in the FAST language is a line
printer. Fixed-point and floating-point numbers
can be printed one per line, or alternatively they
can be stored in an output area for printing multiple
fields per line. Also available is an operator for
advancing the paper in the printer to the top of the
next page.

A plotting facility is provided. A specified
symbol, which can be different for each point
plotted, is stored in the print-line character
position corresponding to the value of a specified
operand. Operands can be either fixed or floating-
point. Numbers must be scaled between 0and 119
inclusively. A + symbol is printed when a point
falls beyond the printed page, and an * symbol
when two points overlay one another. Columnar
information can be printed beside the plot if
desired.

Debug facilities are limited to a print-out of the
results of each statement along with the location
of the statement. This print-out occurs for each
statement following a TRACE statement until an
NTRACE statement is encountered. A statement-
location table provided by the compiler enables a
programmer to identify specific statements. The
trace may be inhibited by a control card preceding
the data or from the console.

Several special facilities are provided for programs
written to be run on an NCR 315 with one CRAM
unit. Included are provisions for input and printing
of alphabetic fields. Alphabetic constants can also
be written in the program. No other direct facili-
ties are provided for handling alphabetic informa-
tion, but the symbolic operation code for the
machine-language compare instruction can be used
to compare two alphabetic fields. Other special
facilities for systems with a CRAM unit in this
group permit reading or writing of CRAM files,
segmentation of programs by using overlays, and
saving of subroutines on a CRAM file for use by
subsequent programs.
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601:171.100

NCR 315
Machine Oriented Language
NEAT Assembler

MACHINE ORIENTED LANGUAGE: NEAT* ASSEMBLER

.1 GENERAL
.11 Identity: .......... NEAT* Assembler.
.12 Origin:........... NCR.
.13 Reference: ........ MD 315-40B, Sept. 1962.
.14 Description
.15 Publication Date: . ... July, 1961.
.2 LANGUAGE FORMAT
This is a machine oriented language designed for
use with small systems, and within the NEAT* Com-
piler. It requires a 5,000-slab core store, punched
tape or punched card input-output equipment, a
printer, and one magnetic tape or CRAM unit. The
output includes complete listings and a copy of the
object program ready for loading. There are no
macro operations, but pseudo operations are used
to control assembly. The target computer may
have any configuration, and all its facilities can be
used.
.21 Diagram
Instructions:
Page Identification
Line |Reference| OP |V|L{X| A |Y| B |Remarks
4 6|7 12|13 16(17|19|21|23 32(33|35 44|45 74
.22 Legend
Page:. ......0... page number of sheet of
coding.
Identification: ... .. identification of program.
Line: . v v v v e v v v v number of line of coding;
used with page for error
check but not sort.
Reference: ....... symbolic name of data item
or line of coding.
OPand V:........ the operation code or
mnemonic instruction.
T length, in words, of the
operand.
D index register (or jump
register) associated with
Al vt i ii e i address of first operand.
Yoo oo aa i index register (or jump
register) associated with
B.
N address of second operand
or necessary additional
information.

*NEAT is a service mark of the National Cash
Register Company (National's Electronic Auto-
coding Techniques).
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.23

.24

.241

. 242
. 243

. 244

. 245

.31

.311

.312

.32

.313
.315

.316
.321

. 322

.323
.324
.325
.326

.33

Remarks: . ....... remarks or comments the
programmer wishes to
make.

Corrections: « « « v .« correct source deck or tape

and re-assemble.

Special Conventions

BASE + ADJUSTMENT,
where BASE is any label
and ADJUSTMENT is any
number; total address field
may not exceed 10

Compound addresses: .

characters.
Multi-addresses: . . . . none.
Literals:. . .. ... ... 15 in X column denotes lit-
eral in A column.
Special coded

addresses: . ...... * in A field denotes "'this
address."
Other
Remark:......... * at left of reference field
denotes remarks line.
LABELS
General
Maximum number of
labels: . .. ... . ... 195 if source program is on

cards; 212 if on paper tape.
Common label forma-

tionrule: ........ yes.
Universal Labels
Reserved labels: . ... none.
Designators
Alphameric constants
(6-bit code): ..... pseudo-op ALPHA.

4-bit code constants: pseudo-op DIGIT.
5-digit address

constant: ....... pseudo-op PAIR.
3-digit address
constant:. . ... ... pseudo-op SLAB.
Synonyms permitted:. . yes.
Labels for procedures
Existence: ....... optional.

Formation rule
First character:. .
Last character: .

. any letter or numeral.
. any letter or numeral.

Others:. « e o o o v o o at least 1 letter.
Number of charac-
ters: < ... 1 to 6.
Labels for library
routines:. . . . ... .. none.

Labels for constants: . same as procedures.
Labels for files:. . .. . same as procedures.
Labels for records: . . same as procedures.
Labels for variables: . same as procedures.

Local Labels: ...... none.
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NCR 315

.4 DATA
.41 Constants
.411 Maximum size constants
Integer
Decimal:. . .. .. .. 24 decimal digits.
Octal: . .....c.. none.
Hexadecimal:. . . .. none
Fixed numeric
Decimal:. . v o v . v treated as integer.
Octalis o o0 v 0 v v v none.
Hexadecimal:. . . . . none
Floating numeric:. . . none.
Alphabetic: « . .. ... 24 chars.
Alphameric: «..... 24 chars.
.412 Maximum size literals
Integer
Decimal:. . . ... .. range from -99 to 999.
Octal:e v oo v v v v v none.
Hexadecimal:. . . .. none
Fixed numeric
Decimal:. . o v .. .. none.
Alphabetic: . . ... .. 2 chars.
Alphameric: «..... 2 chars.
.42 Working Areas
.421 Data layout )
Implied by use: . ...yes.
Specified in program: no.
.422 Datatype:......... not required.
.423 Redefinition: . ...... yes.
.43 Input-Output Areas
.431 Data layout:e ... .... implicit.
.432 Datatype:......... implicit.
.433 Copy layout: ...... . none.
.5 PROCEDURES
.51 Direct Operation Codes
.511 Mnemonic
Existence:. . ... ... yes
Number:. ........ 150.
Example: « ..o ... ADD.
.512 Absolute
Existence:. « « v oo .. yes
Number:. ........ 150.
Comment:........ in form of alphameric con-
stants.
.513 Pseudo-ops
Existence:. .. .. ... yes
Number:......... 10.
Example: «..ov.. SAVE
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.52
.53
.54

.541

. 542

. 543

.544

.81

.82
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Macro-Codes: « .« . .. none
Interludes: .. ... ... none.
Translator Control

Method of control
Allocation counter: .
Label adjustment:. .

. pseudo-operations.’
. pseudo-operations.

Annotation: . . ..... pseudo-op or position.
Allocation counter

Set to absolute: ... .yes.

Set to label: ...... yes.

Step forward:. .. ... yes.

Step backward:. . . .. yes.

Reserve area: .. ... yes.
Label adjustment

Set labels equal:. . . . yes.

Set absolute value: . . yes.

Clear label table:. . . no.
Annotation

Comment phrase: . . . yes.

Title phrase:. .. ... yes
SPECIAL ROUTINES

AVAILABLE: .....see Section 601:151.

LIBRARY

MacroS: « « o o o o v v v none
Pseudos
Code Description
ALPHA: . ... ... defines alphameric (6-
bit) constant.
DIGIT: ¢ v v vt v v nnn defines numeric (4-bit)
constant.
PAIR: .......... defines a 5-digit address-
constant.
SLAB: . v vvvee v defines a 3-digit address-
constant.
SGL: v v v v e v v e creates a single-stage in-
struction with op code
Zero.
SAVE: . ......... reserves an area of
‘ memory.
ORG: « v vv et v v en sets assembler location
counter.
EQU: ........... defines a symbolic label.
REMARK:........ defines a comment line.
END: .....oo0vv defines end of program
and first instruction to be
executed.
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601:172.100

NCR 315
Machine Oriented Language
NEAT Compiler

MACHINE ORIENTED LANGUAGE: NEAT* COMPILER

GENERAL

Identity: .. ........ NEAT* Compiler.
Origin:. .......... NCR.

Reference: .. ..... . MD 315-41A, MD 315-44.

Description

The NEAT Compiler is an advanced symbolic as-
sembly system designed for use on NCR 315 com-
puters with at least 10,000 slabs of core storage,

4 magnetic tape handlers or 1 CRAM unit, a punched
tape or card reader, and a high speed printer.
Source program input may be from punched cards,
punched tape, or magnetic tape. The object pro-
gram can be added to the Program Library, the
Data Design Library, or the Macro Generator Li-
brary on either magnetic tape or CRAM. A copy of
the object program can also be punched into cards
or tape if desired. All object programs produced
by the NEAT Compiler are compatible with the
STEP and PACE operating systems described in
Section 601:191.

The programmer uses a standard Programming
Sheet (page 601:172.810) for both procedural coding
and data definition. Other standard forms are used
for Magnetic Tape (or CRAM) File Specifications
(primary and alternate handler number, size and
location of input-output area, maximum record
length, etc.) and for Compiler Control (types of in-
put and output, target computer memory size, etc.).

Three classes of instructions are available to the
NEAT Compiler programmer:

® NCR 315 machine instructions — These instruc-
tions specify particular computer operations by
means of mnemonic operation codes and either
absolute or symbolic addresses. Double stage
(four-slab) instructions are written on a single
line, with commas separating the A, B, and Y
operands. Constants can be generated by simply
including their literal values as the operands of
the instructions which reference them.

Control instructions — These are pseudo-
instructions which control the assembly process
but generate no object program instructions.

® Macro instructions — These instructions are re-
placed in the object program by a series of ma-
chine instructions drawn from the expandable
Macro Generator Library. Approximately 80
macro subroutines are currently available from
NCR, and more will be added as necessary.
Functions of the available macros include: con-
trol of input-output operations, code translation,
index register manipulation, diagnostic opera-
tions, loading of overlays, and floating point
arithmetic.

The NEAT Compiler requires a complete descrip-
tion of the data to be processed by the object pro-
gram. A complex hierarchical structure of files,
records, groups, sub-groups, and fields can be con-
viently defined through the use of level indicators
similar to those of COBOL. A '"data level' includes
all the fields described below it which have level
numbers larger than its own level number. Rede-
finition facilities permit two or more data entities
to share the same core storage areas. Predefined,
"canned'" data descriptions can be called from the
Data Design Library; this facility can save coding
time and promote the adoption of standardized
record formats.

.15 Publication Date: . . .. March, 1962.
2 LANGUAGE FORMAT

.21 Diagram: ......... see Programming Sheet,
Page 601:172.900.
.22 Legend
Page and Line: .. ... define sequence of lines.
Reference: .. ...... symbolic name of data item
or line of coding.
Opand V: .. ... ... operation code.
Length (instructions): . length of an instruction
operand.
Level (data): .. ..... level number of a data item.
D R-Register designation.
Operands (instruc-
tions): .. ... ... .. all additional information re-

quired by the particular
instruction; multiple oper-
ands are separated by
commas.

Length, Type (data): . . length and type (alpha, digit,
numeric, or floating point)
of a data item.

Remarks: . ........ any comments desired by the
programmer, to be in-
cluded in output listings;
separated from Operands
field by a space.

Identification: . ... .. program ID, for external
use only.
.23 Corrections: . ...... allow gaps between coding

sheet line numbers to per-
mit insertions. Source
program entries can be
sorted internally according
to page and line numbers.
If two or more lines are
identically numbered, only
the last line read will be
used. The OMIT pseudo
permits deletion of one or
more lines.

* NEAT is a service mark of the National Cash Register
Company (National's Electronic Autocoding Techniques).
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601:172.240 . NCR 315

.24 Special Conventions .412 Maximum size literals
' Integer
. 241 Compound addresses: . any combination of labels Decimal: ....... 24 digits (8 slabs).
and/or numbers, separated Octal: ......... not used.
by + or - and terminated Hexadecimal: . ... not used.
by a space or comma. Fixed numeric
. 242 Multi-addresses: . . . . required in certain instruc- Decimal: . ... ... 24 digits (8 slabs).
tions; separated by Octal: .........notused.
commas. Hexadecimal:. . . . . not used.
.243 Literals:. .. ....... preceded by #R for address Floating numeric:. . . none.
literal, #A for alpha Alphameric: . ..... 16 characters (8 slabs).
literal, #D for digit (4-bit
code) literals, or #N for .42 Working Areas
decimal digit literals.
. 244 Special coded .421 Data layout:. ... .. . . implied by use.
addresses: ... .... * in Operand field denotes .422 Datatype:. ... ..... see .432 below.
"'this address. " .423 Redefinition: . ... ... yes
.245 Remarks: ...... . . . * in Reference field denotes
entire line is a Remark. .43 Input-Output Areas
.3 LABELS .431 Data layout:. . ... ... explicit layout.
.31  General .432 Datatype:......... level number, length, and

type are specified on
.311 Maximum number of coding sheet.

labels: .. ..... . . . no practical limit. .433 Copy layout: ....... by inclusion of predefined
.312 Common label forma- layouts from library.

tionrule: .. ...... yes. )
.313 Reserved labels: . ... none. .5 PROCEDURES
. 314 Other restrictions: . . . none. -
.315 Designators: . ...... none. .51 Direct Operation Codes

.316 Synonyms permitted:. . yes; EQUATE pseudo-op.

.511 Mnemonic
.32 Universal Labels

Existence:. . . .. ... generally used.
Number:......... approximately 150.
.321 Labels for procedures Example: ........ADD.
Existence:. . .. .. .. mandatory if referenced by .512 Absolute
other procedures. Existence: .......only as alphameric con-
Formation rule stants.
First character:. . . any letter or numeral. Number: . . o v v ... approximately 150.
Others:. .. ...... any letter or numeral.
Number of .52 Macro-Codes
characters:. ... . 1 to 10; no spaces allowed. -
- 322 Labels for library .521 Number available
routines:. . . .. .. .. same as procedires (Para- Input-Output: . . . . . : approximately 40.
graph .321). Arithmetic: . . . . . . . approximately 10.
.323 Labels for constants: . same as procedures. Math functions: . . . . approximately 20.
.324 Labels for files:. . . .. same as procedures. Restarts: . ....... .
.325 Labels for records: .. same as procedures. R-Register manipu-
.326 Labels for variables: . same as procedures. lation: . ...... .. 3.
.327 Labels for macros: .. same as procedures. Diagnostics: . ..... 3.
s . Overlay control:. . .. L.
.33 Local Labels: ...... labels within a library Interrupt control: . . . 2.
(macro) subroutine are .522 Examples
local to that subroutine; Simple: . ... RDUMP.
formation rules are the Elaborate: . ... ... MRMT FILE2, AREA4.
same as for universal .523 New macros:.......assembled by NEAT Com-
labels. piler and inserted into
.4 DATA Macro Generator Library.
.41 Constants .53 Interludes: ........ none.
.411 Maximum size constants .54 Translator Control
Integer .541 Method of control
Decimal:. .. ..... 42 digits (14 slabs). Allocation counter: . . pseudo-ops.
Octal:. .. ....... not used. Label adjustment:. . . pseudo-ops.
Hexadecimal:. . . . . not used. Annotation: . .. .. .. see .544 below.
Fixed numeric .542 Allocation counter
Decimal:. . ... ... 24 digits (8 slabs). Set to absolute: . ... ORIGIN pseudo-op.
Octal:. .. .......notused. Set to label:. . . . . . . ORIGIN pseudo-op.
Hexadecimal:. . . . . not used. Step forward:. . . ... SAVE pseudo-op.
Floating numeric:. . . none. Step backward:. . . . . no provision.
Alphameric: ... .. .42 characters (21 slabs). Reserve area: . . . . . SAVE pseudo-op.
0 (Contd.)
"
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MACHINE ORIENTED LANGUAGE: NEAT COMPILER

601:172.543

. 543 Label adjustment
Set labels equal:. . . .
Set absolute value: .
Clear label table: . .
. 544 Annotation
Comment phrase:. . .

.71 Identity: . .........

.72 Kinds of Libraries:. .

.73 Storage Form:......

.74 Varieties of Contents: .

.75 Mechanism
.751 Insertion of new item: .

.752
.753

Language of new item:.
Method of call:

.....

.76 Insertion in Program

.761
.762
.763

Open routines exist: .
Closed routines exist: .
Open-closed is

.764

EQUATE pseudo-op.

. EQUATE pseudo-op.
. no provision.

following space in Operands
field of any line.
* in Reference field.

see Paragraphs 601:172.82
and 601:151. 17 for de-
scriptions of available
macro subroutines.

System Library.

. expandable libraries for

Programs, Data Descrip-
tions, and Macro
Generators.

magnetic tape or CRAM.

assembled programs, data
descriptions, and macro
generators are stored in
separate, expandable
libraries.

Librarian routine
(601:151. 16).

NEAT Compiler language.

macro-instructions.

. no.

yes.

.8 MACRO AND PSEUDO TABLES

.81 Macros
Code

..........

MRMT:I:. . . o0t v W

MWMT:L ........

..........

Description

advances index registers.

loads index registers.

loads jump registers.

reads one magnetic tape
record or less.

reads N characters from
magnetic tape.

advances index registers
and refills input area.

advances index registers
and empties output area.

writes a record on tape in
IBM code.

writes a record on mag-
netic tape.

rewind.

Code

‘ Description

.........

.........

.........

.........

.........

........

.........

.........

..........

.........

.........

..........

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

searches for a specified
control mark on tape.

writes a specific control
mark on tape.

counts the blocks in a spec-
ified file.

locates a specified block
in a file.

backspaces one block.

opens a specified file —
performs set-up.

closes a file and rewinds
tape.

reads paper tape in 7-
channel code.

reads a punched card and
translates.

reads in and accesses each
record in a Source-
Destination file.

sets up write of current
block of Source-
Destination file.

read in and accesses each
record in a Source-
Destination file.

deletes a record from a
block of a Source-
Destination file.

inserts a record in a block
of a Source-Destination
file.

replaces a record in a block
of a Source-Destination
file.

writes an output block on a
Source-Destination file
consisting of the informa-
tion remaining in the I/0
area of that file.

prints contents of memory
and all flags and registers.

prints address of each in-
struction executed when-
ever console monitor
switch and processor
Trace Permit Flag are on.

preserves contents of cer-
tain registers and flags
when Demand Interrupt
occurs.

restores contents of regis-
ters and flags saved by
DENT.

causes compiler to build
file tables named.

calls System Supervisor at
completion of object
program.

calls an overlay into mem-
ory.

writes rescue dump on
destination file.

selects a CRAM and drops
a card.

drops a CRAM card and
reads card presently on
drum.

writes on CRAM card
presently on drum.
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601:172.810 NCR 315
.81 Macros (Contd.) Code Description
Lode Description ALPHA: . ........ defines 6-bit code .
WTMCDP: ....... selects a CRAM and drops constants.
a card, and then writes DIGIT: . ... ..o v v defines 4-bit code
on another card presently constants.
on drum. NUMB:. . «+... defines a right-justified

MRPT: . .oovuoe... reads paper tape in 1 of 4 decimal number.
different codes and trans- PAIR:. . ...... .. defines a 5-character (2-
lates to internal code. slab) address. ‘

MPPT:.......... punches paper tape in 1 of SLAB: .......... defines a 3-digit (1-slab)

) 5 different codes. address. .
SGL: « . v v v v an defines a 2-slab instruction
.82 Pseudos with operation code zero.
OVRLAY:........ the following instructions
Code Description are an overlay.

SAVE: ......... . value of first operand is REMARK:........ defines a remarks line.
added to location counter. PAGE: « v v v v v v v v spaces listing to top of next

ORIGIN: . ........ sets location counter. page.

LITORG:. .. ..... specifies the origin of a UNLIST:......... suppresses listing from
portion of the program point of occurrence.
which will not be overlaid. LIST: e e v v v v v ov v counteracts effect of UN-

EQUATE: ..... . equates one symbolic name LIST.
to another. END: . ......... . indicates end of program.

RREG: . ......... assigns a symbolic name to OMIT: .. ........ deletes symbolic coding.
an index register. NOPRNT:........ suppresses printing of the

JREG: « oo vvv v assigns a symbolic name coding generated by
to a jump register. macro-instructions.

mGE PROGRAMMING SHEET
315 NEAT’ Program. Prepared by
COMPILER Date Page—_ of
Pace | ne RereRence Ll Or |V [] X [ou oiomamons—wom, w7t e
102 3[4 5 6|78 9 1011 12 13 14 15 16 1711819 20 21 22123 24{25 26|27 28{29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4B}49 50 51 52 53 54 55 56 57 58 59 60 61 62 83 64 65 66 87 68 49 70 71 72 73 74|75 76 77 78 79 80
]
12 3[4 5 6|/7[8 9 101112713 14 15 16 17{18[19 20 21 22,23 2425 26|27 28[29 30 31 32 33 34 35 36 37 3B 39 40 41 42 43 44 45 46 47 48,49 50 51 52 53 54 55 56 57 58 59 80 61 62 63 64 65 66 67 68 69 70 71 72 73 74

F-7302 662
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NCR 315
Program Translator

NEAT COBOL

PROGRAM TRANSLATOR: NEAT COBOL

.1 GENERAL
.11  Identity: . . ........ NEAT COBOL for NCR 315.
.12 Description:

The NCR 315 COBOL translator processes NCR
315 COBOL source language programs (as des-
cribed in Section 601:161) into machine code, via
NEAT assembly language. At present, only the
LIBRARY facility has not been implemented in
"COBOL. On an NCR 315 equipped with tape, the
translation process takes approximately 2 to 6
seconds per statement depending on the number of
statements in the program. IFaster translation is
obtained on a CRAM-equipped 315.

The object program can control all NCR 315 equip-
ment except the MICR reader and remote inquiry
units. Efficiency in the object program can be ob-
tained by the following:

9 Observing the style rules, summarized in
paragraph .54, which provide for good use
of index registers.

® Considering the data structure in the computer
itself when designing data-areas and only
breaking the 12-bit words when unavoidable.

® When using CRAM, remembering the time
lags involved, and arranging the program to
issue LOCATE orders well in advance of the
time when the located record is to be used.

.14 Maintainer:. ... .. .. NCR.

.15 Availability: . ...... released in 1963.

.2 INPUT

.21 Language

.211 Name: . .......... NEAT COBOL for NCR 315.
.212 Exemptions: . ... ... only NCR standard tape

conventions included.
hash totals not allowed.
segmentation not yet

available.
.22 Form
.221 Input media: ....... 80-column punched cards.
paper tape.

. none, provided that enough
line numbers are used
so that the initial sorting

.222 Obligatory ordering: .

produces a correct result.

.223 Obligatory grouping: . . by division.

.23 Size Limitations:

. 231 Maximum number of

4,500 with tape version.
8,500 with CRAM version.

source statements:. .

.232 Maximum size source

statements:. . .. ... not more than 100 oper-
ands.
233 Maximum number of
data items: . ... ... 99, 999 per section.
. 234 Others—

Maximum number of
operands mentioned
in procedure: ... . 39,000 - 200 x (No. of
MOVE CORRESPONDING
statements).
Maximum number of
MOVE CORRESPOND-
ING statements: . . . 25.
Maximum number of
items within one
MOVE CORRESPOND-
ING statement:. . . . 200.

.3 OUTPUT

.31 Object Program
.313 Output media: ... ... magnetic tape, CRAM,

cards, paper tape.

.32 Conventions: .. ..... NEAT tape or CRAM con-

ventions are observed,
providing restart and
I/0 procedures.

The program is compatible
with the NEAT package,
including supervisory,
debugging, andlibrary

procedures.
.33 Documentation
Subject Provision.

Source program: . . . printout.

Object program:. . . . printout.

Storage map:. .. ... via serial listing in order
written.

Restart point list:. . . none.

Language errors: . . . printout when located.

Cross references: . . listed.

Object program

cross reference: . . optional list.

.4 TRANSLATING PROCEDURE

.41 Phases and Passes

The Source Program is scanned and the data de-
scriptions separated from the procedures.

The procedures are condensed to an intermediate
code and then scanned to determine precedence in
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601:18

1.410

NCR 315

.41

Phases and Passes (Contd.)

.42
.421
.422
.423
.424
.43

.431
.432

.433

.44

.45

.46

.61

.513

.52

.521

.522

.523

.53

3/65

formulas and the logical paths of the program.
This information is then passed to the appropriate
generators, which also are provided with descrip-
tions. The generator output is a valid NEAT
Assembly Language program, and contains mac-
hine language and macros.

The Source Program is now scanned again to pro-
duce a printed listing, which includes:

1) The original program.

2) Error indications.

3) Cross Reference Tables and analyses.

A normal NEAT assembly follows, if desired.

Optional Mode

Translate: ........ yes.
Translate and run: . . . no.
Check only:. . ...... yes.
Patching: ... ...... in NEAT assembly or
machine code only.
Special Features
Alter to check only: . . yes.
Fast unoptimized
translate: . . .. .. .. no.
Short translate on
restricted pro-
gram:. . ......... no.
Bulk Translating:. . .. yes.

Program Diagnos-
tics:

incorporated in Debugging
Supervisory System using
NEAT coding.

Translator Library: . . not available.

TRANSLATOR PERFORMANCE

Object Program Space

Approximate expansion

Translation Time (Tape version)

. 2.4 seconds per statement,
for 50-statement pro-
grams; varying from 3 to
6 seconds per statement
for larger programs.
This may be increased if

Normal translating: .

much sorting is called for.

50 percent of above
figures.
Translation time
(CRAM version): . .. data not available, but
stated to be faster than
the times quoted above.

Optimizing Data_

No direct optimizing data, such as frequency state-
ments, can be written in the language. However, a

,d"!

.54

.61

.611

.612

.62

.621

. 622

AUERBACH
.

programmer can influence the efficiency of the ob-
ject program by observing the style rules quoted
in the next paragraph.

Object Program Performance

Type Time Space
Elementary algebra: unaffected unaffected.
Complex formulae: unaffected unaffected.
Deep nesting: unaffected  unaffected.

Heavy branching: worse than hand coding if
GO TO statements used.

better than hand coding if
conditional statements
used.

unaffected if handled by
PERFORM clauses, other-
wise worse than hand
coding.

unaffected unless broken
words are called for.

Complex subscripts:

Data editing:

Overlapping
operations: must be considered while
the COBOL program is
being written, by timely
use of the LOCATE in-
struction for CRAM.

COMPUTER CONFIGURATIONS

Translating Computer

Minimum configura-
NCR 315.
5 tape units or 2 CRAMS.
10, 000 words of storage.
Larger configuration
advantages:. ... ... better tape movement and
faster sorts.

Target Computer

Minimum configura-
tion:. . .......... any NCR 315.
Usable extra facili-
ties: . ... ... all NCR 315 units except

check reader and remote
inquiring devices.

ERRORS, CHECKS AND ACTION

Error_ Check or Interlock Action

Missing entries:
Unsequenced en-
tries:

none.

preliminary sort.

Duplicate names: yes error print-
out.
Improper format: yes error print-
out.
Incomplete
entries: yes error print-
out; attempt
to correct
in some
cases.
Target computer
overflow: none.
Inconsistent
program: none.



.11

.12

.13

.14

.15

.21

.211

.212

.22

.221

. 222

. 223

.23

.231

.232

.233

.31

.311
.312
.313

PROGRAM TRANSLATOR: NEAT ASSEMBLER

GENERAL

NEAT Assembler.

Identity:

Description

The NEAT Assembler is a two-pass symbolic
system designed for use in NCR 315 systems with
as little as 5,000 slabs of core storage, punched
card or paper tape input-output, a printer, and one
magnetic tape or CRAM unit. Source program in-
put and object program output are on punched cards
or paper tape. The source statements can be read
in, stored on magnetic tape or CRAM, and edited
prior to the assembly run if desired. Object pro-
grams produced by the NEAT Assembler cannot be
incorporated directly into a standard NCR 315
library tape or CRAM deck; they must be re-
assembled into the proper format (approximately
1,000 slabs per block) by the NEAT Compiler.

Originator: . .. .. . NCR.

Maintainer: . . . . ... NCR.

Availability: . ... .. July, 1961.

INPUT

Language

Name: ...... . NEAT Assembler language
(Section 601:171).

Exemptions: ...... none.

Form

Input media: ...... punched cards, paper tape,
magnetic tape, or CRAM.

in sequence by page and
line numbers.

none.

Obligatory ordering: .
Obligatory grouping: .
Size Limitations
Maximum number of

source statements:
Maximum size source

no practical limit.

statements: . . .. .. - 80 characters (1 card).
Maximum number of
data items: . ... .. 100 labels in 5, 000-slab
core store; more in
larger stores.
OUTPUT

Object Program

Language name: . ... NCR 315 machine language.

Language style: . ... binary.

Output media: . .... punched cards or paper
tape.

.32
.321
. 322

.33

.41
.42
.421
. 422

.423
.424

.43

.431
.432

.433

.44

.45

.451
.452
.453

.46

.51

.511

.512

.513

Conventions
Standard inclusions:
Compatible with: . ..
Documentation
Subject

Source program: . .

Object program:. . .

Restart point list:
Language errors:. .

601:182.1100

NCR 315
Program Translator

NEAT Assembler

none.
STEP and PACE input-
output control facilities.

Provision
listing.
listing.
listing.
listing.
noted in listing.

TRANSLATING PROCEDURE

Phases and Passes: .

Optional Mode

Translate:
Translate and run: . .

Patching: . .......

Special Features

Alter to check only: .
Fast unoptimized

Short translate on
restiricted program:

Bulk Translating: . . .

Program Diagnostics

Tracers:
Snapshots:
Dumps:

Translator Library: .

2-pass assembler.

no.
no.
no.

no.
no.
no.

no.

TRANSLATOR PERFORMANCE

Object Program Space

Fixed overhead

Name Space Comment

STEP: 650 slabs tape I/O control.

PACE: 1,240 slabs CRAM I/0
control.

Space required for

variable.

Approximate expansion

of procedures: . . . .

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

1.0 (one machine instruc-
tion per source statement).

3/65



601:182.520 NCR 315
.52 Translation Time .62 Target Computer
.521 Normal translating: approx. 1+ 0.0015S .621 Minimum

minutes, where S is num- configuration: . ... any NCR 315.

ber of source program .622 Usable extra

statements (printer- facilities: .. ... .. all.

.63

.54

.61

.611

.612
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limited).

Optimizing Data: ... none.

Object Program
Performance:

unaffected (same as hand
coding).

COMPUTER CONFIGURATIONS

Translating Computer

Minimum
configuration: .. .. 5,000-slabcore store.
punched card or paper tape

reader and punch.

printer.
1 magnetic tape or CRAM
unit.
Larger configuration
advantages: . ... .. larger core store permits

more labels.

.M!

i

i

.7 ERRORS, CHECKS AND ACTION

“I:.

Error Check or
Interlock

Missing

entries: check
Unsequenced

entries: check
Duplicate

names: check
Improper

format: check
Incomplete

entries: check
Target com-

puter over-

flow: none.
Inconsistent

program: none.

.8 ALTERNATIVE

TRANSLATORS:. .. none.

AUERBACH

Action

noted in listing.
noted in listing.
noted in listing.
noted in listing.

noted in listing.



.11

.12

.13
.14

.15

.21
.211
.212
.22
.221

.222

.223

.23

.231

.232

.233

GENERAL

Description

PROGRAM TRANSLATOR: NEAT COMPILER

NEAT Compiler.

Operation of the NEAT Compiler requires an NCR
315 with at least 10, 000 slabs of core storage,
1 CRAM unit or 4 magnetic tape handlers, a card

or paper tape reader, and a printer.

Compilation

will be faster if 2 CRAM units or 5 magnetic tape
handlers are available. A special compiler,

capable of using the complete language but requiring
increased compile time, is available for systems
with 5,000 slabs of core storage and 4 magnetic

tape handlers.

Object programs produced by the

NEAT Compiler are fully compatible with the
Librarian routine and with the STEP and PACE

supervisory and input-output control systems.

An

unusual feature of the NEAT Compiler is its ability
to sort unsequenced source statements according
to coding sheet page and line numbers, thereby
facilitating corrections.

Availability: ......
INPUT

Language

Name: ..........
Exemptions: ......
Form

Input media: ......

Obligatory ordering: .

Obligatory grouping: .

Size Limitations

Maximum number of
source statements: .
Maximum size source

currently in operation.

NEAT Compiler language
(Section 601:172).
none.

punched cards, paper tape,
CRAM, or magnetic tape.

must be in sequence by page
and line numbers unless a
sort is called for on
Compiler Control form.

header.

file specifications.

symbolic coding.

END pseudo-op.

no practical limit.
80 characters (1 card).
10,000 in CRAM version;

over 25,000 in tape
version.

.31
.311
.312
.313
.32
.321

. 322

.33

.41

.42

.421
.422
.423
.424
.425
.43

.431
.432

.433

.44
.45
.451

. 452
.453

OUTPUT
Object Program
Language name: . . . .

Output media: ... ..

Conventions
Standard inclusions: .

Compatible with: . ..

Documentation

Subject
Source program: . .
Object program:. . .

Restart point list:
Language errors: . .

601:183.100

NCR 315
Program Translator

NEAT Compiler

NCR 315 machine language.

binary.

punched cards, paper tape,
magnetic tape, or CRAM.

STEP and/or PACE routines
as required.

Librarian (601:151. 16) and
STEP and PACE super-
visory and input-output
systems (601:191).

Provision

listing.
listing.
listing.
listing.
noted in listing.

TRANSLATING PROCEDURE

Phéses and Passes

Optional Mode

Translate:
Translate and run: . .

Patching: . .
Updating: ........

Special Features

Alter to check only: .
Fast unoptimized

Short translate on
restricted program:

Bulk Translating: . . .

Program Diagnostics:

Tracers:
Snapshots:
Dumps:

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

gather macro data.

assign operation codes.

assign addresses.

complete the assembly
and output the object
program.

no.
yes; see 601:172.23.

no.
no.
no.
yes.

see Paragraph 601:191.5.

3/65



601:183.460

NCR 315

.46

.461
.462
.463

.464

.465

.51
.511

. 512

.513

.52
.521

.54

3/65

Translator Library

Identity: .. ....... Macro Library.
User restriction: . . . none.
Form
Storage medium: .. magnetic tape or CRAM.
Organization: alphabetic by name.
Contents
Routines: ....... yes.
Functions: ...... yes.
Data descriptions: . yes (from Data Design
Library).
Librarianship
Insertion: . ...... special run.
Amendment: ..... special run.

use of macro name in
procedural statement
causes insertion of
appropriate routine.

TRANSLATOR PERFORMANCE
Object Program Space

Call procedure: . . .

Fixed overhead

Name Space Comment
STEP: 632 slabs tape I/0 control.
PACE: 1,240 slabs CRAM I/0 con-
trol.
Space required for
each input-output
file:. ..o oo ool variable.
Approximate expansion
of procedures: .. .. 1.0 to 2.0, depending upon

rate of macro usage.
Translation Time
Normal

2 +0.02S minutes, where
S is number of source
program statements
(i.e., cards or lines);
based on manufacturer's
estimate for system with
10,000-slab core store
and 2 CRAM TUnits.

Object Program
Performance:

unaffected (same as hand
coding).

ul”

()

.61

.611

.612

.62

.621

.622

||In

AUERBACH

COMPUTER CONFIGURATIONS

Tr‘anslating Computer

Minimum
configuration:. . . . . 10, 000-slab core store.
punched card or paper tape
reader.
printer.

1 CRAM unit and 4 magnetic
tape handlers.

2 CRAM units or 5 tape
handlers increase
compilation speed.

Target Computer

Minimum
configuration: . ... 10,000-slab core store.
punched card or paper
tape input-output.
Usable extra

ERRORS, CHECKS AND ACTION

Error Check or Comment
Interlock
Missing entries: check noted in listing.
Unsequenced
entries: check optional sort
of source
program.
Duplicate names: check noted in listing.
Improper format: check noted in listing.
Incomplete
entries: check noted in listing.
Target computer
overflow: none.
Inconsistent
program: none.
ALTERNATIVE
TRANSLATORS: none.



.1

.11

.12

.13

.14

.15

.21

.211

STANDARD

EDP

REPORTS

601:184.100

NCR 315
Program Translator

FAST

PROGRAM TRANSLATOR: FAST

GENERAL

Flexible Algebraic Scientific
Translator.

FAST I (Paper Tape
Version).

FAST I (Punched Card
Version).

FAST III (Paper Tape
Version).

FAST III (Punched Card
Version).

Description

Two compilers are provided for the FAST language
described in Section 601:163. FAST I is for card
or paper tape oriented installations with no CRAM
unit and does not permit overlay, rerun, CRAM,

or alphabetic operations. FAST III permits use of
all facilities of the FAST language. Both compilers
are available in two versions, one for paper tape
and one for punched cards.

The FAST translators operate from card images
read from either cards or paper tape. The trans-
lators produce the object program (on cards or
paper tape for FAST I and on CRAM for FAST III),
a listing of the source language, and a list of vari-
able and statement numbers and their locations.

The translators are contained in self-loading card
decks, paper tapes, or CRAM. Loading of the
translator is initiated by a console bootstrap oper-
ation.

Both translators are capable of processing batch
jobs; i.e., translating several source programs
without the need to reload the translator each time.
The last program translated by the FAST III

(CRAM) translator is available for immediate execu-
tion. Both translators require 10, 000 slabs of
memory, a printer, a card reader, and a card
punch (or paper tape reader and punch). In addition,
FAST III requires one CRAM unit. The target
computer for both translators must have the same
minimum configuration as the translating computer.
Neither translator can make use of any additional
memory or peripheral devices.

Woodward Governor

Company.
Maintainer:. .. ... .. National Cash Register Co.
Availability: . ... ... November, 1963.
INPUT
Language
Name: ........... FAST.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

.212

.22

.221

.222

.223
.23

.231

Exemptions: . ...... FAST I can utilize the
full language as described
in Section 601:163.
FAST I cannot accept the
CRAM operations (in-
cluding overlay and rerun
facilities) or alphabetic

operations.

Form

Input media: . ...... paper tape or punched
cards, depending on the
version.

Obligatory ordering: . . DIMENSION and INDEX
statements must occur
prior to references to
the variables defined in
these statements.

Procedure coding (sub-
routines) must occur
prior to a call for the
subroutines.

Obligatory grouping: . . none.

Size Limitations

Maximum number of
source statements:. . up to 199 numbered state-
ments can be included.

. 232 Maximum size source

. 233

.234

.31

.311
.313

.32

.321

.33

statements: . . .. ... 40 symbols (symbolics and
operators) excluding
spaces.
Maximum number of
variables:. ....... 138.
Others —
Maximum number of
constants:. . ... ... 50 6-digit fixed point;
50 12-digit fixed point
and floating point.
OUTPUT
Object Program

Language name: . . . . . NCR 315 machine language.
Output media —
FASTI: ......... paper tape or punched cards,
depending on the version.
FASTIIL: . ....... CRAM.
Conventions

. . subroutine package, in-
cluding floating point
and I/0 control facilities.

Standard inclusions:

Documentation

Subject Provision
Source program: .. .. list.
Object program:. . . . . none
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NCR 315

.33

.4
.41
.42
.421
.422
.423
.424
.425
.43
.44
.45
.451

.452
.453

.46

.51
.511

.513
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Documentation (Contd. )
Subject Provision

list of variable locations and
of statement number

locations.
Restart point list:. . . . none,
Language errors:. . .. print error symbols.

TRANSLATING PROCEDURE

Phases and Passes: . . one pass.

Optional Mode

Translate:. . .. ... .. yes.

Translate and run: . . . FAST III only.

Checkonly:. ....... no.

Patching: . ........ no

Up-dating:. . . ... ... no.

Special Features:. . . . none.

Bulk Translating: . . . . yes.

Program Diagnostics

Tracers:. . ........ Inclusion of a TRACE state-
ment in the source pro-
gram causes a print-out
of the results of the suc-
ceeding statements along
with the location of the
statement. Tracing is
halted by a NTRACE state-
ment. The trace may be
inhibited by a control card
preceding the data or by
deactivating the Trace
Mode switch on the
console,

Snapshots:. . . ... ... none

Dumps:. . ... ...... none

. . The only library facilities
are a group of subroutines
for 1/0 control and floating
point arithmetic.

Translator Library:

TRANSLATOR PERFORMANCE

Object Program Space

Fixed overhead
Name FAST I FAST I
Compiler Subroutines
Package: 4,500 slabs 3,525 slabs.
Print and Plot
Output Area: 62 slabs 62 slabs.
Card or Paper Tape
Input Area: included in 40 slabs.
Package
Program Constants: included in 475 slabs.
Package
Other: 143 slabs 98 slabs.

Approximate expansion
approximately 9 slabs per
statement.

||!I!!

|||l||l

i

.52

.53

.54

.6

.61

. 0.5+ 0.01S minutes (400-
cpm Card Reader).

0.5 + 0. 004Sminutes
(2, 000-cpm Card Reader).

{S = number of statements in
source program.)

none.

Translation time:

Optimizing Data:

Object Program
Performance: ... .less efficient than hand coding
with respect to both space
and execution time; no
quantitative estimate re-

leased by NCR.

COMPUTER CONFIGURATIONS

Translating Computer

.611 Minimum configuration —

.612

.62

.621

.622

AUERBAC':

10, 000 slabs of core memory,
printer, and either paper
tape reader and punch or
card reader and punch.

FASTII: . ....... 10, 000 slabs of core

memory, printer, 1 CRAM

unit, and either paper tape
reader and punch or card
reader and punch.

Larger configuration
advantages: ......... none.

Target Computer

Minimum
configuration: . . ... same as translating
computer.
Usable extra facilities: none.

ERRORS, CHECKS, AND ACTION

Error Checkor Action
Interlock

Missing entries: none.
Unsequenced

entries: none.
Duplicatenames: none.
Improperformat: check print error symbol.
Incomplete

entries: check print error symbol.
Target computer

overflow: check print error symbol.
Inconsistent

program: check print error symbol.
Label table

overflow: check print error symbol.
Constant table

overflow: check print error symbol.
Statement number .

tableoverflow: check print error symbol.
Statement too

long: check print error symbol.
ALTERNATIVE

TRANSLATORS: . . . none; but note that programs

written for the FAST I
compiler can be trans-
lated by the corresponding
version of FAST III.



.1

.11

.12

601:191.100

NCR 315
Operating Environment

STEP and PACE

OPERATING ENVIRONMENT: STEP AND PACE

GENERAL

Identity: .. ........ Standard Tape Executive
Program.
STEP. *

Packaged CRAM Executive.
PACE. *

*STEP and PACE are serv-
ice marks of the National
Cash Register Company .

Description

STEP is an operating routine for NCR 315 magnetic
tape systems, and PACE is its counterpart for NCR
315 CRAM systems. STEP and PACE are quite
similar in concept and structure. All NCR 315 as-
semblers and compilers can produce object pro-
grams designed to be run with either STEP or
PACE, or both. The Librarian routine (see
601:151. 16) is used to create and maintain a library
tape or CRAM deck in which each program contains
all the information required by STEP or PACE.

Both STEP and PACE are composed of the following
routines:

© Kernel — controls basic input-output operations
and deals with read and write errors. The
Kernel is in core storage whenever a program
uses magnetic tape and/or CRAM units; it oc-
cupies approximately 450 slabs for tape and
1,000 slabs for CRAM.

® System Supervisor — controls run-to-run
changeovers, pre-run setup, and program load-
ing. The Supervisor is called into core storage
upon conclusion of a program, and is overlaid by
the next requested program.

® Extremity — controls relatively infrequent file
operations such as opening, closing, label check-
ing, and end-of-reel. The Extremity routine is
called into core storage as an overlay whenever
one of its functions is required.

® Rescue — establishes restart points by dumping
the contents of core storage plus pertinent proc-
essor status information on a specified Rescue
File on magnetic tape or CRAM cards; occupies
approximately 215 (tape) or 250 (CRAM) slabs of
core storage in those programs where its func~
tions are required.

©® Restart — allows the operator to restart a run
from any restart point previously established by
the Rescue routine; loaded only when restarting
is required.
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.13
.14

.15

.21
.211

. 212
.213

.214

® Daily Start — inputs and stores date information
at the start of each day's processing, then calls
in the System Supervisor.

o Cartridge Initializer (PACE only) — creates and
writes deck number, card number, and band
number on every band of a CRAM deck. (PACE
reserves the first two cards of every CRAM
deck as substitute bands to be used when a
flawed band is addressed by the program. The
first band on card 000 contains a Skip Directory
that indicates which substitute band is to be
used.)

The STEP and PACE systems expect all magnetic
tape and CRAM operations to be initiated by macro-
codes; the programmer is not advised to write any
machine language tape or CRAM instructions.

Other macro-codes initiate tracing, dynamic dumps,
program overlays, and preservation (and subsequent
restoration) of register contents and flag settings
when a demand interrupt occurs. For a complete
list of the available macro-codes, see Paragraph
601:172.81.

The last instruction executed in every program run
under control of STEP or PACE is the FINISH
macro, which calls the System Supervisor into core
storage and transfers control to it. The Supervisor
then locates the next program. STEP assumes that
the programs are arranged on the library tape in
the order in which they will normally be run. PACE
includes, in the header of each program, the name
of the program that will normally be executed next.
By means of a complex dating scheme, the Super-
visor determines whether or not the next program
is to be run on this particular day. The operator
has the option of overriding this decision and in-
structing the Supervisor either to run or not to run
the selected program, or to run another specified
program in its place. The Supervisor then loads
and initiates execution of the stored program.

Availability: . . . . . . currently in use.
Originator: ... ..... NCR
Maintainer:. .. ... .. NCR.

PROGRAM LOADING

Source of Programs

Programs from on-

line libraries: . . . .. magnetic tape or CRAM
cards.
Independent programs: any input medium.
Data: . ........... any input medium, as in-

corporated in program.
Master routines (STEP
& PACE): « v v v v v o Wt magnetic tape or CRAM
cards.
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macro prints contents of
specified core areas and
all flags and registers.

AUERBACH

601:191.220 NCR 315
.22 Library Subroutines:. . incorporated in prograins at , .52 Post Mortem: ...... utility routines are available
assembly time. for dumping core storage,
tape files, and CRAM files
.23 Loading Sequeuce: . .. see last paragraph of Des- on the on-line printer.
cription, above.
.6 ~ OPERATOR CONTROL
-3 HARDWARE ALLOCATION .61 Signals to Operator: . . automatic, on console
.31 Storage:. ... ...... as defined by programmer typewriter.
in NEAT programs. .62 Operator's Decisions: . console keyboard and
. . switches.
.32 Input-Output Units: . . . as specified by programmer. .63 Operator's Signals
.4  RUNNING SUPERVISION .631 Inquiry: .......... no provision.
.632 Change of normal
.41 Simultaneous Working: as incorporated in user's Progress: « « .+« ... override scheduled program
program. and type in name of another
program to be run instead.
.42 Multiprogramming: . . Facilities are provided for
media conversions; see .7 LOGGING: . ... ... console typeouts.
also ICS, Section 601:192.
.8 PERFORMANCE
.43 Multi-sequencing: . . . none.
.81 System Requirements
.44 Errors, Checks, and Action
.811 Minimum configuration: any NCR 315 system with
Error Check or Action magnetic tape (for STEP)
Interlock or CRAM (for PACE).
Loading input .812 Usable extra facilities: all.
error: check try again — printout. .813 Reserved equipment —
Allocation STEP: . . ... ... 632 slabs of core storage
impossible:  no. and Jump Registers 0
In-out error — through 5.
single: check try again.
In-out error — PACE: . . ... ... approximately 1, 240 slabs
persistent: check several options of core storage, Index
available. Registers 24 and 25, Jump
Invalid Registers 6 through 11,
instructions: some checks halt. and the first 2 cards of
Program every CRAM deck.
conflicts: some checks halt.
Arithmetic
overflow: hardware set indicator. .82 System Overhead
check
.821 Loading time: . . . . . less than 1 second to load
necessary STEP or PACE
-45 Restarts routines for any program.
.451 Establishing restart .822 Reloading frequency:. .STEP or PACE routines
points: . . ... ... .. automatic (if desired) at end are included with each
of each tape reel or CRAM program at assembly time
deck; or whenever the pro- and called into core stor-
grammer desires by use of age as required.
the RDUMP macro.
.452 Restarting process: . . semi-automatic. -83  Program Space
Available: . . .. . . all of core storage less
STEP and/or PACE re-
-5 PROGRAM DIAGNOSTICS quirements as defined in
.51 Dynamic Paragraph .813.
.511 Tracing:.......... TRACE macro prints the ad- | -84 Program Loading o )
dress of each instruction Time:. . . . .. ... 11m1t§>d by speed of input
executed whenever Console device (usually tape or
Monitor Switch and Proc- CRAM).
essor Trace Permit Flag
are on. .85 Program Perform-
.512 Snapshots:. ........ DYDUMP (Dynamic Dump) ance: . . . . . . ... running overhead is

"trivial" for both STEP
and PACE, according to
NCR.
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Operating Environment

ICS

OPERATING ENVIRONMENT: ICS

GENERAL

Identity: ......... Inquiry Control System.
IEcxi.cutive Program.

Description

Inquiry Control System is NCR's designation for a
combination of hardware and software making up a
communications system capable of processing reg-
ular job programs and remote inquiries in a
multiprogramming mode; i.e., the interruption
and restarting of a job program to process a
remote inquiry is handled automatically without
need for operator intervention.

The data communications hardware available for
NCR 315 systems is described in Section 601:105.
The software consists of a special version of

PACE (the executive routine for CRAM-oriented
systems; see Section 601:191) and an Executive
Program. The Executive Program described in
this section is designed to service systems
employing a 356-1 Inquiry Buffer and associated
teletype devices. Details have not been released

to date concerning software for systems utilizing
the newly-announced 321-1 Central Communications
Controller, but it is expected to be functionally
similar to the Executive Program described in this
section, except that it will not provide for automatic
fetching of records.

The file referenced by an inquiry is organized
sequentially by account number or some other
numerical control field. Multi-cartridge files can
be used if multiple CRAM units are available. Two
types of directories are maintained to allow the
Executive Program to locate and access the re-
levant record: a Master Directory and one or
more Detail Directories. The Master Directory
contains one segment for each Detail Directory.
Each segment contains the card and track number
of the associated Detail Directory, along with the
last account number referenced by that Detail
Directory. The Detail Directories contain a seg-
ment for each track of a portion of the Master
Record File, specifying the last account number on
each track. The number of the CRAM unit holding
the associated portion of the Master File is con-
tained only once in a Detail Directory; therefore,
multiple CRAM units cannot be referenced by a
single Detail Directory.

Since the Master File is in sequential order by
account number, the search technique is to find
the segment in the Master Directory and then the
associated Detail Directory containing the smallest
directory account number that is larger than the
inquiry account number. Alternatively, the user
can elect to program the accessing function him-
self. In that case, the format of the directories
and the searching technique are up to the user.

The Executive Program controls such functions as:
(1) safe-storing the main program preparatory to
receiving a message character or processing a
complete message, (2) translating between 315
internal code and teletype 5-level code, (3) per-
forming a character count check on the input
message (optional), (4) fetching the pertinent
record from a CRAM file (optional), and (5) veri-
fying the account number (optional).

Specific areas are reserved in memory for:

® Main Program — the job program being
processed when no inquiry is being
processed.

® PACE.
® Executive Program.

@ User Program — the program coded by
the user for processing an inquiry.

® Teletype input-output areas.

8 CRAM buffer area — for the detail Directory
and account records.

® Master Directory.

® Other — for storage of constants and other
information for the executive routines.

All of the preceding are in core storage simultan-
eously, except that the CRAM buffer area overlays
a portion of the Main Program area. When the
Main Program occupies this area, it is transcribed
to CRAM storage prior to servicing the inquiry, as
described in the following paragraphs.

A scanner unit within the 356-1 Buffer continuously
scans the data lines for activity. When an active
line is found, the one-character storage register
is filled and an interrupt signal is sent to the
processor. The Executive Program then controls
the following sequence of events:

® Safe-stores the contents of all registers
and the accumulator, and the status of the
processor flags.

® Accepts the message character from the
Inquiry Buffer (and also a second character
which specifies the sending unit).

® Determines whether the message character
is a control character or a data character.

® Translates (if data character) from teletype
code to 315 internal alpha (6-bit) code.

® Stores the translated character in the
appropriate input area (as determined by
the accompanying second character from
the buffer).

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 3/65
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Description (Contd.)

® Restores the information previously safe-
stored and returns control to the Main
Program.

The above sequence of events requires about five
milliseconds of processor time and must be ex-
ecuted for each character in a message. Control
characters are not translated or stored; they are
ignored except for the beginning-of-message
(left bracket) and end-of-message (right bracket)
characters.

When an end-of-message character is recognized
during the analysis phase of the message-handling
routine, the beginning address of the input message
is stored in Index Register 27 and further
interrupts are inhibited by turning off the Pro-
cessor Demand Permit flag. If the programmer
has elected to allow the Executive Program to ob-
tain the required account record, the following
sequence of events occurs:

® The Master Directory is searched for the
location (card and track number) of the
appropriate Detail Directory.

The Detail Directory card is dropped. If
the Main Program has overwritten the
CRAM huffer area, this area is written
on the track of the Detail Directory card
reserved for this purpose. The relevant
Detail Directory is then read into the
buffer area and searched for the location
of the requested account record.

The account record card is dropped and
the relevant track is read into the CRAM
buffer area.

The track is searched for the account
record concerned, and Index Register
26 is loaded with the beginning address
of this record.

Control is transferred to the User Pro-
gram for processing this record and
forming an output message.

Once an output message has been assembled,
control is returned to the Executive Program

for transmission to the requesting teletype

unit via a sequence of events similar to that

for input. The Executive Program automatic-
ally supplies the letters and figures shift codes,
but the User Program must provide for any other
control codes desired.

When the output of 2 message has been initiated,
the safe-stored information is replaced, the De-
mand Permit flag is turned on to enable interrupts,
and control is returned to the Main Program at

the point it was interrupted. If an output message
is longer than the assigned output area, control
can be returned to the User Program after trans-
mission of the first segment.

il

AUERBACKH
*

@

!
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Note that the processor is completely occupied
from the time a complete inquiry message has
been assembled until a reply has been initiated.

Three error conditions are recognized by the
Executive Program:

(1) Input character count error - sends a
"try again" message to the teletype
device.

(2) Account not present error — branches

to a specified location in the User Program

when the account referenced is either not

in the directories or not in the Master

File.

(3) CRAM read error — branches to a specified

location in the User Program when unable

to successfully perform a CRAM read
operation.

Errors (2) and (3) are recognized only if the
Executive Program is used to access the refer-
enced record. In this case the User Program
must provide two entries (with standard labels)
to accommodate the error conditions.

The particular manner in which the interrupt
system is implemented in the NCR 315 places
serious limitations upon the Main Programs

that can be run in conjunction with the Inquiry
Control System. When the processor is inter-
rupted, a branch is made to the address contained
in Jump Register 30. The normal method of
finding out which peripheral device caused the
interrupt is by testing each device in turn until

one is found that is ready. NCR has chosen not

to make use of this technique, but instead places
the beginning address of the Executive Program

in Jump Register 30 when initializing the system.
This requires that all Unit Demand flags except
those in the Inquiry Buffers be turned off, pre-
venting use of any overlapping of peripheral
operations with computation unless the programmer
times his program very carefully, a technique that
is not practical in many business problems. Also,
since the processor must be in a dynamic state

to permit a demand interrupt, a main program
must be present at all times (even if it is only a
jump loop) to permit the acceptance of inquiries.
Note that the machine halt instruction also removes
the processor from the dynamic state; therefore, a
programmed halt must be a loop centered around
an instruction such as testing an option switch.
Otherwise, an inquiry could not be accepted
during a halt condition. NCR also recommends that
long-duration commands such as magnetic tape
and console typewriter operations be avoided, if
possible.

The output from the NEAT compilers (including
assembly language, FORTRAN, and COBOL
source programs) can be made compatible with
the Inquiry Control System at assembly time.

currently in use.

Availability:
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System Performance

SYSTEM PERFORMANCE

GENERALIZED FILE PROCESSING (601:201.100)

These problems involve updating a master file from information in a detail file and producing

a printed record of each transaction. This application is one of the most common commercial
data processing jobs and is fully described in Section 4:200.1 of the Users' Guide. Standard File
Problems A, B, and C show the effects of varying record sizes in the master file. Standard
Problem D shows the effects of increasing the amount of computation performed upon each trans-
action. Each problem is estimated for activity factors (ratios of number of detail records to
number of master records) of zero to unity. In all cases a uniform distribution of activity is
assumed.

In Standard Configuration I, both the master and detail files are on cards. Since the usual prac-

tice is to input only active master-file records (records for which there is a corresponding detail
card), only the performance at an activity ratio of 1.0 is meaningful. In all problems, the card

punch is the controlling factor.

In Standard Configuration II, the master files are on magnetic tape. Only the printer is buffered,
and the tape and card operations are performed sequentially with no overlapping. There is no

time available for computing during the magnetic tape operations, but there is some read/compute
overlap during the card read operations. At moderate and high activities, except for Problem D,
the amount of overlap available is sufficient to allow all the peripheral devices to operate at their
maximum effective speeds. The controlling factor in this range for Problems A, B, and C is the
combination of the two master-file tapes and the detail card file. At low activity ratios, the amount
of time available between detail cards is insufficient to permit all the internal processing to be
performed during this time, and the central processor becomes the controlling factor.

The activity ratio at which the central processor becomes limiting in Configuration II depends
upon the amount of computation per record and the blocking factor of the master file. (Actually,
it depends on the size of a master-file record since the block length is held constant in these
problems.) In general, as the amount of computation increases (Problem D) or the blocking
factor decreases (Problem C), the activity ratio below which the central processor is the limiting
factor becomes higher. In Problem D, the central processor is the limiting factor at all activity
ratios.

Standard Configuration III is functionally similar to Configuration II except for the use of faster
magnetic tape units and one Model 324-1 Magnetic Tape Simultaneity Controller. This controller
permits read/compute and write/compute simultaneity between any one of the magnetic tape units
and the central processor. It also allows a magnetic tape unit and the card reader to operate con~
currently. At moderate and high activity ratios for Standard File Problems A, B, and C, the
card reader is the controlling factor. As the activity ratio is decreased, the percentage of over-
lapped compute time decreases more quickly than the amount of required processing, and a

point is reached where the central processor becomes the controlling factor. At lower activity
ratios, the amount of overlapped time available for computing is again more than enough for

the required processing, and the two master-file tape units are the controlling factor. The
increased computation and high I/O demands on the processor cause the central processor to

be the controlling factor in Problem D for all conditions evaluated.

The same general considerations apply to the activity ratio "break points' for Configuration III as
to those for Configuration II.

Standard Configuration ITIC is a special configuration that illustrates the use of CRAM in place of
magnetic tape. The decision that four CRAM units are equivalent to six magnetic tape units is
somewhat arbitrary. The capability to have multiple files on-line in a single CRAM unit, with
equal access times to any of them, clearly indicates thatone CRAM unit is logically equivalent to
more than one magnetic tape unit in most applications. The reduced file size allowable when
placing multiple files in a single CRAM cartridge prevents one CRAM unit from taking the

place of all tape units. For the purposes of this analysis, the two master files were placed on
different CRAM units to take advantage of overlapping card drop times. Two input and two out-
put areas were used as buffers for CRAM operations to minimize rotational delays through
utilization of the interrupt capability of the CRAM umits. It should be noted that in this applica-
tion CRAM is being used as a sequential device (analogous to a magnetic tape unit), and not as

a random access device.
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The CRAM read and write operations and the card read operations can only be performed
sequentially. There is enough overlapped computing time available, however, so that the
combination of the CRAM units and card reader is the controlling factor at all activities
for Standard File Problems A, B, and C at high and moderate activity ratios. At low ac-
tivity ratios the central processor becomes the controlling factor. In Problem D the cen-
tral processor is the controlling factor at all activity ratios.

In Standard Configuration IV, faster magnetic tape units and two Model 324-1 Magnetic Tape
Simultaneity Controllers are used, along with the 2, 000-cpm card reader and 1, 000-1pm
printer. The two Simultaneity Controllers permitfull read/write/compute overlap between

the magnetic tape units and the central processor. Also, all four peripheral operations can
proceed in parallel. At moderate and high activity ratios, the printer is the controlling factor
in all Standard File Problems. At low ratios, the central processor becomes the controlling
factor for all Problems. :

SORTING (601:201. 200)

The standard estimate for sorting 80-character records by straightforward merging on magnetic
tape was developed from the time for Standard File Problem A by the method explained in
Paragraph 4:200. 213 of the Users' Guide. A two-way merge was used for System Configur-
ation II (four magnetic tape units), and a three-way merge was used for Configurations IIT

and IV. The effects of increased tape speed and increased simultaneity due to the addition of
one or two Model 324-1 Magnetic Tape Simultaneity Controllers in Configurations III and IV,
respectively, are evident from the graph on page 601:201. 200.

Times for NCR's Magnetic Tape Sort Generator are shown in graph 601:201. 220, using a two-
way merge for Configuration II, a three-way merge for Configuration III, and a four-way
merge for Configuration IV. The times include the advantages gained through use of the
Model 324-1 Magnetic Tape Simultaneity Controller where appropriate.

The CRAM Sort Generators have been revised, and no quantitative estimate of their perfor-
mance is available at this time.

MATRIX INVERSION (601:201.300)

The standard estimate for inverting a non-symmetric, non-singular matrix was computed by
the simple method described in Paragraph 4:200.312 of the Users' Guide. NCR's subroutines
for floating-point arithmetic operations, with a precision of 12 digits, are used. The results
are shown in the graph on page 601:201.300.

Times for the NCR's Matrix Inverse subroutines are shown in the graph on page 601:201.320.

GENERALIZED MATHEMATICAL PROCESSING (601:201.400)

Standard Mathematical Problem A is an application in which there is one stream of input data,
a fixed computation to be performed, and one stream of output results. Two variables are
introduced to demonstrate how the time for a job varies with different proportions of input,
computation, and output. The factor C is used to vary the amount of computation per input
record. The factor R is used to vary the ratio of input records to output records. The
procedure used for the Standard Mathematical Problem is fully described in Section 4:200.2
of the Users' Guide.

Computations are performed in the floating-point arithmetic mode, using the subroutines des-
cribed in Paragraph 601:151.171. These subroutines provide 12-digit precision.

In all configurations the input device is a card reader and the output device is a line printer.
Configurations I and IV use the same card reader and printer (380-3 and 340-601, respec-
tively); consequently, they have the same performance on Mathematical Problem A. Simi-
larly, Configurations II, III, and IIC utilize the same combination of card reader and
printer (472-2 and 340-3, respectively) and have the same performance on this problem.
The results are presented in the graph on page 601:201.400.

Except for one point mentioned later, there is little appreciable difference between the

results for different ratios of output records to input records for any of the configurations.
This is because the time involved in preparing and outputting a line of print is small compared
with the time involved in computing the results. For configurations I and IV, the central pro-
cessor is the controlling factor under all conditions except for small computation loads (C<0.4)
when R = 1. Under these conditions, the printer is the limiting factor. The central processor
is the limiting factor in configurations II, II, and IIIC for all conditions evaluated.

|
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601:201.011

WORKSHEET DATA TABLE 1 (STANDARD FILE PROBLEM A)

CONFIGURATION
ITEM REFERENCE
1 his 1 Imc v
1 Char/block (File 1) 54 880 880 1, 056 880
Records/block  |K (File 1), 0.5 10 10 12, 16
msec/hlock File 1 = File 2 30/240 85.8 38.8 30.6 15.6
Input- [Filo 3 30 - 150 150 0| 30 ]
Output File 4 115 143 143 143 115
Times
msec/switch |Filel=TFile2 |} o 0 0 0 0 | 4:200.12
EI&S 0 0 0 0 0
File 4 0 0 0 0 0
msec penalty Filel=TFile2 || 18.3/0.9 85.8 3.5 30.6 - 3.5 |
File 3 24 126, 4 126.4 126.4 24
|=res —
File 4 2.2 1.3 1.3 1.3 2.2
2 msec/block ag 0.55 0.55 0.55 0.55 0.55
msec/record a9 i 1. 60 1.60 1.60 1.60 | 1.60 j
Central R —
Processor | msec/detail bg 0.53 0.53 0.53 0.53 | 0.53 | 4:200.1132
Times msec/work b5 + by 7.28 7.28 7.28 7.28 7.28
msec/report b7 + bg 2.95 2.95 2.95 2.95 2.95
3 C.P. Punch C.P. /0 C.P. Printer . P, /0 C.P, Printer
ar 0.6 0.6 0.6 | 0.6 | 0.6
Standard ag K 0.8 16.0 16.0 18.2 16.0 ]
Prol;)illfm A a3 K 5.4 107.6 107.6 129.1 107. 6
File 1: Master In 18,3 85.8 85.8 3.5 30.6 30.6 3.5 4:200.114
F=1.0 File 2: Master Out .9 240 85.8 85.8 | 3.5 30.6 30.6 3.5 o
| File 3: Details 12.0 1,264.0 |1,500. 0__ 1,264.4 1,516.8 |1, 800.0 240
File 4: Reports 1.1 13.0 13.0 1,430 15.6 22 1,150
Total 39.1 240 1,572.8 |1,671.6 1,408.2 1,430 | 1,763.4 |1,861.2 393.2 1,150
4 Unit of measure | (slabs)
Standard &rw I 80 . 710 710 1,320 710
File | Fixed 1 0 0 0 0 0
ng‘;}i‘“ A 3 (Blocks 11023) | 360 360 360 360 30 |
6 (Blocks 24 to 48) | 1,620 1,620 1,620 1,620 1,620 4:200, 1151
[ Files | 416 190 | 1,960 2,312 1960 |
Working 40 40 40 40 40
Total 2,516 4,690 4,690 5,652 4,690
WORKSHEET DATA TABLE 2 (STANDARD MATHEMATICAL PROBLEM A)
CONFIGURATION
ITEM Iand IV II, I and IIIC REFERENCE
5 Fixed/floating point Tloating point* Floating point*
Unit name input__ . ﬁo_?ﬁ_d&;ﬂm:_ SRR B . 472-2 CM“EL I
output 01 Printer 340-3 Printer B
Size of record | MPut | _ 80characters | 80 characters
output 120 chaxms_— ] 4:200. 413
Mz?tt}‘;‘é‘;?;?cz\l msec block mput_ R . wo
Problem A output 143
msec penalty %%Zt———&_—_——__—‘———_——l%—————-
msec/record _ __ T5 | X
msec/report T ——‘157—‘ e —
* Standard NCR floating-point arithmetic subroutines are used.
(Contd.)
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601:201.100

.1 GENERALIZED FILE PROCESSING

.11 Standard File Problem A

.111 Record sizes
Master file:. ... ... 108 characters (packed into
44 slabs).
Detail file: ....... 1 card.
Report file: . .. .. .. 1 line.
.112 Computation:. ... ... standard.

.113 Timing basis: . ..... using estimating procedure
outlined in Users' Guide,
4:200.113.

.114 Graph: .. ... .. ..., see graph below.

Configuration I: . . .. 2,516 slabs.
Configuration II:. . . . 4,690 slabs.
Configuration III: . . . 4,690 slabs.
Configuration HIIC: . . 5,652 slabs.
Configuration IV: . . . 4,690 slabs.

1,000.0

100.0

91

Time in Minutes to 2

Process 10, 000
Master File Records W 1&,
10.0 s
o 2 2 -
7 7~ 2 P
(\/ 27
A // '/x(/
77"
1.0 v,
T
7 11
]
4
2
0.1
0.0 0.1 0.33 1.0

Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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.12 Standard File Problem B .122 Computation: . ...... standard.
.121 Record sizes .123 Timing basis: ...... using estimating procedure
Master file:. « . .. .. 54 characters. outlined in Users' Guide,
Detail file: «...... 1 card. 4:200. 12.
Report file: . . . .. .. 1 line. .124 Graph: . .......... see graph below.
1,000.0
7
4q
2
100.0
7
4 9 I

Time in Minutes to 2

Process 10, 000
Master File Records 1
10.0

1} ——
7 ©S = T\I/
7z
yo S

¢ 77

4 A

1K
7 —Hf

I
Y
2
0.1

0.0 0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)

(Contd. )
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601:201.130

.13 Standard Tile Problem C . 132 Computation:. . ... .. standard.
. . 133 Timing basis: ...... using estimating procedure
. 131 Record sizes outlined in Users' Guide,
Master file:. . . .. .. 216 characters. 4:200. 13.
Detail file: . ...... 1 card. .134 Graph: . .......... see graph below.
Report file:. . .. ... 1 line.
1,000.0
7
49
2
OI
100.0
7
4
Time in Minutes to 2 //

Process 10, 000
Master File Records

10.0 —

- CJ - a” ol
; o X‘E\’/I/ =
z
Z 75
‘1T ///Xq
2 /V/
1.0 +
7
T 17
4
4
2
0.1
0.0 0.1 0.33 1.0

Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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.14 Standard File Problem D 142 Computation: . . . . trebled.
. 143 Timing basis: ...... using estimating procedure
. 141 Record sizes outlined in Users' Guide,
Master file:. . ... .. 108 characters 4:200. 14.
Detail file: . ...... 1 card 144 Graph: . ....... see graph below.
Report file:. . . .. .. 1 line
1,000.0
7
49
2
100.0
\) I
7
4q

Time in-Minutes to 2
Process 10, 000
Master File Records

10.0
7

4

0.1

3/65

0.0

0.1 0.33

Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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601:201.200

.2 SORTING

.21 Standard Problem Estimates

1,000

100

Time in Minutes to
put Records into
Required Order 10

7

0.1

80 characters.
.212 Key size: ......... 8 characters.

.213 Timing basis: . ..... using estimating procedure

outlined in Users' Guide,
4:200. 213.

see graph below.
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.22 Magnetic Tape Sort Generator Times

1,000

100

Time in Minutes to
put Records into
Required Order 10

3/65

80 characters.
8 characters.

Configuration II: . .
Configuration III: . .
Configuration IV:. .

. timing information furnished

by NCR.
. 2-way merge.
. 3-way merge.
. 4-way merge.

224 Graph:........... see graph below.
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601:201.300

.3 MATRIX INVERSION

.31

Standard Problem Estimates

.311 Basic parameters: .

. . general, non-symmetric
matrices, using floating
point to at least 8 decimal
digits.

.312 Timing basis: ... ... using estimating procedure

outlined in Users' Guide,

4:200.312; based on standard

tloating point arithmetic

subroutines described in

Paragraph 601:151. 171.
see graph below.

.314 Maximum matrix size —

5,000-slab core

storage: . .. ..... 19x19
10,000-slab core
storage: . . ...... 29 x 29
20,000-slab core
storage: . ....... 43 x 43
40,000-slab core
storage: . .. ..... 62 x 62
100.00
7
4
2
10. 00
i
7 1
/
! /
2 /
Time in Minutes for 00
Complete Inversion f
7 [
/
, /
0.10
7
4
2
0.01
2 4 2 4 7 2 4 7
1 10 100 1,000
Size of Matrix
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NCR 315

.32 Matrix Inverse Times .322 Timing basis: .....

.321 Basic parameters: . . . general, non-symmetric
matrices, using floating

point to at least 8 decimal .323 Graph: . .........

digits.

100.00

. timing formula in NCR pub--

lication MD 315-505; see
description in Paragraph
601:151.172.

see graph below.

10. 00 'I,

Complete Inversion

f

Time in Minutes for 1,90 /
7
J

7

4

0.10

0.01

2 4 7 2 4 T
1 10 100

Size of Matrix

i
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SYSTEM PERFORMANCE

601:201.400

.4 GENERALIZED MATHEMATICAL PROCESSING

.41 Standard Mathematical Problem A Estimates

. 411 Record sizes: . ... .. 10 signed numbers; avg.
: size 5 digits, max,
size 8 digits.

. 412 Computation:. ... ... 5 fifth-order polynomials,

5 divisions, 1 square
root; computation is in
floating-point mode (sub-
routines, 12-digit preci-
sion).

. 413 Timing basis: . ..... using estimating procedure

outlined in Users' Guide,
4:200.413.

.414 Graph: . .......... see graph below,

10, 000

1,000

Time in 100

%
P

Milliseconds

AN
<

per Input Record 7

4

10 4—R=1.0_p54

2 4 7 2 4 7
10.0 100.0

C, Number of Computations per Input Record

(Roman Numerals denote Standard System Configurations.
R = number of output records per input record.)
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NCR 315

Physical Characteristics

PHYSICAL CHARACTERISTICS

Unit Width, Depth, Height, Weight, Power, BTU
inches inches inches pounds KVA per hr.

Processor (all 315 and 106 24 52 1,433 3.5 12,000
315-100 models)

Processor and Console, 67 35 44 800 2.2 12,000
Model 315-501
(315 RMC)

Core Storage (all 43 24 52 715 2.1 7,100
modules — single
cabinet contains all
of core storage)

Rod Memory Unit 43 24 52 500 2.2 7,100
(315 RMC)

CRAM:
353-1 35 24 61 784 3.9 13, 000
353-2, 353-3 43 24 61 853 4.6 15,000

472-1, 472-2, or 43 24 ! 48 529 0.9 3,000
472-3 Input/Output
Console

361-201 Paper Tape 25 24 56 450 0.7 2,500
Reader

371-201 Paper Tape 25 24 56 300 0.7 2,500
Punch

380-3 Card Reader 63 33 42 900 5.2 17,700

376-2 Card Punch or 43 24 44 648 1.0 3,400
376-101 Card Punch

354-1 Card Punch 43 24 52 500 0.7 2,500
Buffer

376-7 or 376-8 Card 43 24 49 525 * *
Read Punch

354-6 Card Read 22 24 52 350 2.0 6,800
Punch Controller +2.0/1leg

340-3 Printer (in- 80 24 52 1,535 2.5 8,500
cludes 357-1 Buffer)

340-502, 340-503, 38 24 53 1,100 2.2 7,500
or 340-512 Printer-
Lister

340-601 Printer 48 24 53 1,200 2.2 7,500

334-101 or 334-131 24 19 61 400 1.9 6,800
Magnetic Tape Unit

334-102 or 334-132 24 19 61 325 0.8 2,500
Magnetic Tape Unit

332 Series Magnetic 30 24 60 550 2.1 7,100
Tape Unit )

333 Series Magnetic 28 33 72 800 3.5 8,500
Tape Unit

324-1 Magnetic 21.5 24 52 400 1.0 3,400
Tape Simultaneity
Controller

402-3 MICR Sorter- 180 30 37 2,500 6.5 17,000
Reader

407-1 MICR 139 56 54 3,670 7.2 17,700
Sorter-Reader

355-1 MICR Sorter 43 24 52 530 1.0 3,000
Buffer

420-1 Optical 65 29 44 1,020 2.5 8,500

Journal Reader

* The 376~7 or 376-8 Card Read Punches receive power from the 354-6 Controller.
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NCR 315

Unit Width, Depth,
inches inches

Height,
inches

Weight,
pounds

Power,
KVA

BTU

per hr.

Universal Intercon- 30 24
necting Device (all
models)

321-1 Central Com- 43 24
munication Con-
troller (includes
space for 3 Adapter
Cages)

Auxiliary Cabinet 21 24
(contains space for
4 Adapter Cages.each
containing up to 10
adapters)

356-1 Central In- 43 24
quiry Buffer

356-3 Central In- 43 24
quiry Buffer

358-3 Auxiliary 22 24
Cabinet (contains
space for up to six
adapters)

428-3 Window 13 13
Machine Controller

Branch Controller 46 9
(all models)

26

52

52

52

52

52

10

36

100

550

220

625

600

250

10

300

0.05

1.2

1.0

1.1

1.2

0.7

4,000

3,400

3,700

4,100

1,725

+ Receives power from the Branch Controller.

General Requirements

POW T v i i i i i e e e e e e e e e e e e e e e e e e e e

i
3/65 MMWW
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110 volt, 1-phase, 60 cycle; and
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601:221.101

STANDARD

EDP

RIPORIS
NCR 315
Price Data
PRICE DATA
IDENTITY OF UNIT PRICES
CLASS Monthly Monthl
No. Name Rental Maintenm{ce Purchase
$ $
Central 315-3 T'ile Processor 1,400 180 90,000
Processors 315-4 Bank-File Processor 1,500 190 95,000
315-35 File Inquiry Processor 1,650 200 100,000
315-45 Bank- File Inquiry Processor 1,750 210 105,000
Options
CRAM Use Lockout Feature(1) 50 0 2,000
Unbuffered Inquiry Adapter 75 10 3,250
Automatic Recovery Option(l) 100 5 5,000
Core 316-2 Memory; 5,000 slabs 1,100 20 55,000
Storage 316-301| Memory; 10,000 slabs 1,600 20 75,000
316-302| Memory; additional 10,000 slabs 1,800 20 80,000
316-4 Memory; 15,000 slabs 2,800 40 132,600
Random 353-1 CRAM; 100 KC, 5.5 million
Access characters 900 158 38,000
Storage 353-2 CRAM; 38 KC, 8.0 million
characters 700 120 30,000
353-3 CRAM; 38 KC, 16.1 million
characters 825 150 35,500
Options
CRAM Use Lockout Feature(l) 15 0 600
Automatic Recovery Option 30 15 1,500
Punched Card and Punched Tape
Input-Output 472-1 Input/Output Console (includes
1,000~cps paper tape reader
and 110-cps paper tape punch) 450 50 15,000
472-1 Input/Output Console (includes
400-cpm card reader) 450 83 20,000
472- 3 Input/Output Console (includes
paper tape reader, paper
tape punch, and card reader) 900 133 35,000
90-column adapter for console
reader - - 200
361-201] Paper Tape Reader; 600 cps 250 50 9,800
371-201] Paper Tape Punch; 120 cps 250 50 9,800
376-7 Card Read Punch; 300/50 cards/
min (requires 354-6 controller) 375 21.50 23,900
376-8 Card Read Punch; 400/88 cards/
min (requires 354~6 controller) 500 27.50 25,200
354-6 Card Read-Punch Controller 150 10 6,600
380-3 Card Reader; 100 cards/min 750 125 35,000
IBM Translator feature 35 5 1,400
376-2 Card Punch; 100 cards/min
(requires 354-101 buffer) 125 16.25 7,940
376-101] Card Punch; 250 cards/min
(requires 354-101 buffer) 400 90 22,500
354-101] Card Punch Buffer 450 30 25,000

(1) This feature, when incorporated, is required on both the central processor and each CRAM unit.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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NCR 315

3/65

IDENTITY OF UNIT PRICES
CLASS Monthl Monthl
No. Name Rentaly Maintenaice Purchase
$
Input-Output Printers
(Contd.) 340-3 Printer; 690 lines/min (includes
buffer) 1,425 260 72,500
340-502 | Printer-Lister; 650 lines/min 995 230 43,750
340-512 | Printer-Lister; 650/1800 lines/
min 995 230 43,750
340-503 | Printer — Unbuffered; 650 lines/
min 650 90 30,000
340-601 | Printer; 1000 lines/min (includes
buffer) 1,600 125 75,000
Special characters, per character - - 350
Magnetic Tape
334-101| Magnetic Tape Unit with
controller; 12 KC; controls, in
addition, up to four 334-102's 300 70 12,400
334-102| Magnetic Tape Unit without
controller; 12 KC 225 60 9,100
334-131| Magnetic Tape Unit with
controller; 33 KC; controls
itself and up to four 334-132's 400 80 16,000
334-132| Magnetic Tape Unit without
controller; 33 KC 300 70 12,500
333-101| Magnetic Tape Unit; 120 KC 975 140 40,000
333-102| Magnetic Tape Unit; 83 KC 825 140 36,000
324-1 Magnetic Tape Simultaneity
Controller 695 58 32,000
324-2 Magnetic Tape Double
Simultaneity Controller 1,390 117 64,000
Other
402-3 MICR Sorter-Reader; 750
documents/min (requires
355-1 Buffer) 1,700 458 45,000
355-1 MICR Sorter Buffer (controls
up to four 402-3 Sorter-
Readers) 450 30 23,500
407-1 MICR Sorter-Reader; 1200
documents/min (requires
355-3 Buffer) 2,100 4,170 95,000
Endorser Feature for 407-1 300 44 12,000
355-3 MICR Sorter Buffer (controls
up to 4 407-1 Sorter -Readers 250 30 15,000
420-1 Optical Journal Reader 1,900 18 75,000
435-201| TUniversal Interconnecting Device
(1 module) 125 9 5,000
435-202| Universal Interconnecting Device
(2 modules) 190 13 7,500
435-203| TUniversal Interconnecting Device
(3 modules) 250 18 10,000
Communications Equipment
321-1 Central Communication
Controller (includes space
for 3 Adapter Cages) 850 100 36,000
(Contd.)

i
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PRICE DATA

601:221.103

IDENTITY OF UNIT PRICES
ASS Monthly Monthly
CLAS No. Name Rental Maintenance Purchase
$ $ $
Input-Output Auxiliary Cabinet (contains
(Contd.) space for 4 Adapter Cages) 250 30 10,000
Adapter Cage (contains space
for 10 Adapters) 30 6 1,200
Teletype Adapter 15 3 600
Teleprinter (Kleinschmidt)
Adapter 15 3 600
356-1 Central Inquiry Buffer (1
character, alphanumeric); con-
trols up to 8 adapters 675 60 28,200
356-3 Central Inquiry Buffer (17
characters, numeric); controls
up to 8 adapters 975 65 40,500
359-3 Communication Line Adapter —
Teletype 175 19 7,100
359-4 Communication Line Adapter —
Monitor 130 20 5,500
358-3 Auxiliary Cabinet 160 10 6,450
428-3 Window Machine Controller 30 6 1,300
Branch Controller for:
438-302 2 window machines 220 40 9,500
438-304 4 window machines 245 40 10,500
438-306 6 window machines 270 40 11,500
438-308 8 window machines 295 40 12,500
438-310 10 window machines 320 40 13,500
438-312 12 window machines 345 40 14,500
438-314 14 window machines 370 40 15,500
438-316 16 window machines 395 40 16,500
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Contents

CONTENTS

Introduction . .. .. . . . . ... .. e e 602:011
Data Structure. . . . . ... e e e 601:021*
System Configuration . . ...... ... ... ... ..t 602:031

I Card System . . ... ... o e 602:031.100

II 4-Tape Business System . . . . ... ... . o 602:031.200

IIIC 4-CRAM Business System . . ... .. ... ..., 602:031.300
Internal Storage —

Core Storage . . .« v v i e e e 601:041%

Card Random Access Memory (CRAM):

Model 353-1 . . . . i e e e e 601:042%*
Models 353-2 and 353-3 . . . . ... i e e e 601:043*

Central ProCesSOor . . . v v vt it it i e i e e e e e e e 602:051
CONSO0LE .+ . vt i e e e e e e e e e e e 601:061*
Peripheral Equipment. . . . ... ... .. . o e e 602:071
Simultaneous Operations . . . . . . . ot v i ittt it e e e, 601:111*
Instruction List . . . . . . .o oo e 601:121*
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* Refer to indicated section of the NCR 315 Computer System Report.
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602:011.101

NCR 315-100

Introduction

INTRODUCTION

The NCR 315-100 was announced in July, 1963, as an economy version of the NCR 315
computer system using essentially the same central processor and core memory. The multiply-
divide facility and various input-output control features of the 315 were made optional, and a low-
cost, low-performance line of peripheral devices was made available for the 315-100. The pur-
pose of this, of course, was to reduce the cost of obtaining an installation's first computer
system from NCR. Recently, the full line of NCR 315 peripheral equipment was made available
for 315-100 systems. This has greatly reduced the effective differences between the 315 and
315-100.

The performance of the 315-100 central processor and core storage is essentially
identical with the performance of the corresponding components of the original NCR 315 system.
Thus, programs can be freely interchanged between a 315 system and a 315-100 system having
equivalent facilities, peripheral equipment, and core memory. All of the software available
for the 315 can be used with 315-100 systems.

To emphasize the close relationship between the NCR 315 and 315-100 computer
systems, this report presents the information that pertains specifically to the 315-100, with
frequent references to the NCR 315 report (Computer System Report 601) for the information
common to both systems. See the Introduction to the NCR 315 report (page 601:011, 101) for
brief descriptions of the facilities and characteristics of the various hardware and software
components of the 315 line,
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System Configuration

SYSTEM CONFIGURATION

Every NCR 315-100 EDP system includes the following units:
®  (Central Processor — Model 315-101. (For input, output, file,
and inquiry devices other than punched card and paper tape equip-
ment, special adapters must be used.)
®  Console — includes I/O typewriter and option switches.
®  Core Storage — one of the following modules:
316-102 — 5, 000 slabs.
316-103 — 10, 000 slabs.

316-104 — 15, 000 slabs.

In addition, systems utilizing the 316-103 memory module
can add up to three 10, 000-slab 316-302 modules, providing
a maximum capacity of 40, 000 slabs of core storage.

®  Various peripheral devices — all peripheral devices listed
for the NCR 315 in Section 601:031, Table III, can also be
used in a 315-100 system. In addition, the unbuffered
MICR Sorter/Reader, Model 402-4, is available for NCR
315-100 systems.

The maximum number of each type of peripheral device that can be connected to an
NCR 315-100 computer system is the same as for a 315 system; see page 601:031. 002,
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NCR 315-100

3/65

.1

CARD SYSTEM; CONFIGURATION I

Deviations from Standard Configuration

I

M
,ullllmuu!"h.
AUERBAC l:

......

...card reader is 100% faster.

card punch is 25% faster.
console typewriter is standard.
32 index registers are standard.

Equipment Rental

316-102 Core Storage:
5,000 slabs

$1,600

315-101 Central Processor
and Console with Type-
writer

380-3 Card Reader: 750
2,000 cards/min

340-601 Printer and 1,600
Buffer: 1,000 lines/min

376-101 Card Punch:

354-101 Card Punch Buffer
850
250 cards/min

eessssesesss s Multiply-Divide 200

TOTAL RENTAL: $5,000



SYSTEM CONFIGURATION 602:031.200

.2 4-TAPE BUSINESS SYSTEM; CONFIGURATION II

Deviations from Standard Configuration:e...........printer is 30% faster.

magnetic tape is 20% slower.
card reader is 20% slower.
console typewriter is standard.
32 index registers are standard.

Equipment Rental

316-102 Core Storage:
5,000 slabs.

$1,700
315-101 Central Pro-
cessor and Console
with Typewriter and
Low Speed File
Adapter

¥ % __@_O 472-2 Card Reader: 450
400 cards/min
340-503 Unbuffered 650
Printer: 805 lines/min

354-101 Card Punch

Buffer 575
376-2 Card Punch:

100 cards/min

334-101 (1) Magnetic
Tape Unit

334-102 (3) Magnetic 975
Tape Units: 12, 000
characters/sec
Optional Features Included: .............cc0ovvunnnn. none.
TOTAL RENTAL $4,350
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602:031.300 NCR 315-100
.3 4-CRAM BUSINESS SYSTEM; SPECIAL CONFIGURATION INC
Deviations from Standard Configuration II:..... 4 CRAM units are used in place of
6 magnetic tape units.
printer is 38% faster.
card reader is 20% slower.
CRAM read or write operations can-
not be overlapped with computation.
32 index registers are standard.
Equipment Rental
316-103 Core Storage:
10, 000 slabs
$2,300
315-101 Central Proces-
sor and Console with
Typewriter and CRAM
File Adapter
V ¢ 472-2 Card Reader: 450
x 400 cards/min
340-3 Buffered Printer: 1,425
690 lines/min
: 354-101 Card Punch
| Buffer 575
376-2 Card Punch: 100
cards/min
.,_@ 353-2 CRAM units (4): 2,800
38,000 characters/sec
Optional Features Included: ................... Multiply-Divide ___ 200
TOTAL RENTAL: $7,750
i
3/65 MWﬁM
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602:051.100

NCR 315-100

Central Processor

CENTRAL PROCESSOR

GENERAL

Identity: .......... Basic Processor, Model
315-101.

Description

The 315-101 Basic Processor is an economy ver-
sion of the central processors usedin NCR 315
systems, The multiply-divide feature is optional
at extra cost with the 315-101 Processor. Sub-
routines are furnished for systems not having this
hardware feature. Otherwise, the 315-101 Pro-
cessor has the same processing capabilities and
speeds as the NCR 315 central processors des-
cribed in Section 601:051.

Unlike the 315 processors, which are offered in
several models differing in the types of peripheral
devices they can control, only one processor model
is offered for 315-100 systems. In its basic form,
the 315-101 Processor can control only punched
card and punched paper tape devices and line
printers. Various adapters for the 315-101 Pro-
cessor permit the connection of most of the peri-
pheral devices offered for NCR 315 computer sys-

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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.14

tems. Section 602:071 contains a list of the adap-
ters necessary to comnect different types of
peripheral devices to a 315-101 Processor. These
adapters can be field-installed to facilitate expan-
sion of a 315-100 system.

Refer to Section 601:051 of the NCR 315 Computer
System Report for a detailed description of the
processing capabilities and performance of the
NCR 315 processors. Subroutine times for fixed-
point multiplication and division are as follows:

Multiply — 3.5 + 1, 8D milliseconds.
Divide — 17.6 + 1, 2D milliseconds.

D = number of digits in multiplier or quotient.

The multiply subroutine occupies 195 slabs of
storage, and the divide subroutine occupies 221
slabs.

Availability: . ...... 4 months.
First Delivery:. ... .. December, 1964.
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NCR 315-100
Peripheral Equipment

PERIPHERAL EQUIPMENT

All NCR 315 peripheral devices are now available for use in NCR 315-100 systems,
See Sections 601:042, 601:043, and 601:072 through 601:107 for detailed descriptions of these
peripheral devices, including their time demands upon the central processor.

Many peripheral devices require that a special adapter be added to the 315-101 Pro-

cessor. In general, only one adapter of each type is required in a 315-100 computer system.
‘Table I lists the various peripheral devices and the adapters they require.

TABLE I NCR 315-100 PERIPHERAL ADAPTERS

Type of Peripheral Device Adapter Required

Punched card devices, punched None

paper tape devices, and line

printers

CRAM, Models 353-2, 353-3 CRAM File Adapter

CRAM, Model 353-1 CRAM File Adapter, High-
Speed File Adapter

Magnetic Tape Units, Low-Speed File Adapter

334 Series

Magnetic Tape Units, High-Speed File Adapter

333 Series

Magnetic Tape Units using Simultaneity Adapter in

Magnetic Tape Simultaneity addition to the appropriate

Controller File Adapter

MICR Sorter-Reader, MICR Buffer Adapter

Model 402-3

Communications devices Inquiry Buffer Adapter

using Model 321-1 Controller
or Model 356-1 or Model
356-3 Inquiry Buffer

Unbuffered communications Unbuffered Inquiry
devices Adapter
602:151.100
NCR 315-100
Software
SOFTWARE

The NCR 315-100 computer system uses the same software as the NCR 315 system. Please
refer to Sections 601:151 through 601:192 of the NCR 315 Computer System Report for detailed des-
criptions of the available facilities.

, i
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System Performance

SYSTEM PERFORMANCE

GENERAL

The performance of NCR 315 and NCR 315-100 computer systems of like equipment configura-
tions is essentially identical. Because the 315-100 is being marketed as an economy version
of the 315, we have analyzed its performance in only three small-scale configurations: I, II,
and IMIC. (In Special Configuration IIIC, four CRAM units replace the six magnetic tape units
specified for Standard Configuration HI.)

A Model 340-503 unbuffered printer is used in Configuration II. In effect, this makes Configura-
tion IT a sequential processing system capable of only one input-output operation at a time and
with only a small amount of overlapped computing time available. Note also that Standard Con-
figuration II does not include the optional Multiply-Divide feature. Standard NCR subroutines
are used instead.

GENERALIZED FILE PROCESSING (602:201. 100)

These problems involve updating a master file from information in a detail file and producing
a printed record of each transaction. This application is one of the most common commercial
data processing jobs and is fully described in Section 4:200. 1 of the Users' Guide. Standard
File Problems A, B, and C show the effects of varying record sizes in the master file. Stan-
dard Problem D shows the effects of increasing the amount of computation performed upon
each transaction. Each problem is estimated for activity factors (ratios of number of detail
records to number of master records) of zero to unity. In all cases a uniform distribution of
activity is assumed.

In Standard Configuration I, both the master and detail files are on punched cards. Since the
usual practice is to input only active master-file records (records for which there is a cor-

responding detail card), only the performance at an activity ratio of 1.0 is meaningful. In all
problems, the card punch is the controlling factor.

In Standard Configuration II, the master files are on magnetic tape. None of the peripherals
are buffered, and all I/O operations are performed sequentially with no overlapping. There
is no time available for computing during the magnetic tape operations, but there is some
time available for overlapped computing during the card reader and printer operations. At
moderate and high activities, the amount of overlap available is sufficient, except in

Problem D (high computation), to allow all the peripheral devices to operate at their max-
imum effective speeds. At low activity ratios, for all problems, the amount of time avail-
able between detail cards is insufficient to permit all the internal processing to be done during
this time, and the central processor becomes the controlling factor.

The activity ratio at which the central processor becomes limiting in Configuration II depends
on the amount of computation per record and the blocking factor of the master file. (Actually,
it depends on the size of a master record since the block length is held constant in these
problems.) In general, as the amount of computation increases (Problem D) or the blocking
factor decreases (Problem C), the activity ratio below which the central processor is the
controlling factor becomes higher.

Standard Configuration HIC is a special configuration that illustrates the use of CRAM in
place of magnetic tape. The decision that four CRAM units are equivalent to six magnetic
tape units is somewhat arbitrary. The capability to have multiple files on-line in a single
CRAM unit, with equal access times to any of them, clearly indicates that one CRAM unit is
logically equivalent to more than one magnetic tape unit in most applications. The reduced
file size allowable when placing multiple files in a single CRAM cartridge prevents one CRAM
unit from taking the place of all tape units. For the purposes of this analysis, the two master
files were placed on different CRAM units to take advantage of overlapping card drop times.
Two input and two output areas were used as buffers for CRAM operations to minimize the
rotational delays through utilization of the interrupt capability of the CRAM units. It should
be noted that in this application CRAM is being used as a sequential device (analogous to a
magnetic tape unit), and not as a random access device.

The CRAM read and write operations and the card read operations can only be performed se-

quentially. As in Configuration II, the limited amount of compute overlap results in the central
processor becoming the controlling factor at low activity ratios (all problems) and when large
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602:201.002 NCR 315-100
amounts of computation are performed (Problem D). The activity ratio below which the cen-
tral processor becomes the controlling factor depends upon considerations similar to those
outlined for Configuration IIL.
SORTING
The performance of an NCR 315-100 computer system in a sorting application is the same as
that of an NCR 315 system of similar configuration. See the graphs on page 601:201. 200
and 601:201. 220, and also the general notes pertaining to Sorting on page 601:201. 002, for
the sorting performance of the NCR 315.
MATRIX INVERSION
The matrix inversion performance of an NCR 315-100 computer system equipped with the
Multiply-Divide feature is the same as that of an NCR 315 system. See page 601:201.300 for
the performance of the 315 on this problem.
WORKSHEET DATA TABLE 1 (Standard File Problem A)
CONFIGURATION
ITEM REFERENCE
I il 1IIC
1 Char/block (File 1) 54 880 1156
Records/block |K (File 1) 9.5 10 12
msec/block File 1 = File 2 30/240 85.8 30.6
[ File 3 B 30 150 150
Input- File 4 115 148 143
Output msec/switch File 1 = File 2 0 0 0 4:200. 112
Times File 3 0 0 0
File 4 0 0 0
msec penalty File 1 = File 2 18.31.9 __ 858 30.6
File 3 24 126.4 126.4
File 4 2.2 75 1.3
2 msec/block aj 0.55 0.55 0.55
Central msec/record ag 1.60 1.60 1.60
Processor | msec/detail bg 0.53 0.53 0.53 | 4:200.1132
Times msec/work b5 + by 7.28 55.70 7.28
msec/report b7 +bsg 2.95 2,95 2,95
3 C.P. Punch C.P. 1/0 C.P. 1/0
ag 0.6 0.6 0.6
Standard msec/block ag K 0.8 16.0 19.2
i | GRS [
column. File 1: Master In 18.3 85.8 85.8 30.6 30.6
F=1.0 File 2: Master Out 0.9 240 85.8 85.8 30.6 30.6 | 4:200.114
[ File 3: Details | 12.0 1,264.0 |1,500.0 | 1,516.8 [1,800.0
File 4: Reports | 1.1 750.0 |1,480.0 15.6 ,
Total 39.1 240 2,794.0 |3,151.6 1,763.4 |[1,861.2
4 Unit of measure | (slabs)
Std. routines 80 1,000 1,320
Standard Fixed 0 0 0
Prl;i}leem A 3 (Blocks 1 to 23) 360 360 360 ] 4:200.1151
Space 6 (Blocks 24 to 48) 1,620 1,620 1,620
Files 416 1, 960 2,312 ]
Working 40 40 20 |
Total 2,516 4,980 5,652
(Contd.)
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SYSTEM PERFORMANCE

602:201.100

.1 GENERALIZED FILE PROCESSING .112 Computation: . . ... .. standard.
.113 Timing basis:. . . .. .. using estimating procedure
: outlined in Users' Guide,
.11 Standard File Problem A 4:200. 113,
.114 Graph: .. ......... see graph below.
.111 Record sizes — .115 Storage space required —
Master file:. . . .. .. 108 characters. Configuration I: . . .. 2,516 slabs.
Detail file:. . . ... .. 1 card. Configuration II: . . . . 4,980 slabs.
Report file: . . . . . .. 1 line. Configuration IIIC: . . 5,652 slabs.
1,000.0
7
49
2
100.0
D1
7
/
4

Time in Minutes to 2
Process 10, 000
Master File Records

10.0

7

P4

0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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.12 Standard File Problem B .122 Computation: . . .. ... standard.
.121 Record sizes.— .123 Timing basis:. . .. ... using estimating procedure
Master file:. . . .. .. 54 characters. outlined in Users' Guide,
Detail file:. . . . .. .. 1 card. 4:200.12.
Report file: . . ... .. 1 line. .124 Graph: ........... see graph below.
1,000.0
7
q
2
100.0
7
/
4 1

“_// /
Time in Minutes to 2

Process 10, 000
Master File Records / wC
10..0

7 A —

e 7T 7

0.1

0.0 0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)

(Contd.)
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SYSTEM PERFORMANCE

602:201.130

.13 Standard File Problem C

.131 Record sizes —

216 characters.
1 card.

.134 Graph: ...........

standard.

using estimating procedure
outlined in Users' Guide,
4:200. 13.

see graph below.

1,000.0

100.0

Time in Minutes to 2
Process 10, 000
Master File Records

10.0

7 £

4

0.1

0.0

0.1

0.33

Activity Factor
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1.0

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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NCR 315-100

.14 Standard File Problem D .142 Computation: . . ... .. treble.
.141 Record sizes — .143 Timing basis:. . ... .. using estimating procedure
Master file:. . . . . .. 108 characters. outlined in Users' Guide,
Detail file:. . ... ... 1 card. 4:200.14.
Report file: . . ... .. 1 line .144 Graph: ........... see graph below.
1,000,0
7
4
2
100.0
D I
7 )
/
/
! V

Time in Minutes to 2

Process 10, 000
Master File Records
10.0

>
7 y4 o~
4 z
yA prd
4 -ﬂy/ Z
//

2 //
1.0

7

4

2
0.1

0.0 0.1 0.33 1.0

Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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SIANDARD

EDP
RIEPORTS
NCR 315-100
Price Data
PRICE DATA
IDENTITY OF UNIT - PRICES
CLASS Monthly Monthly
No. Name Rental | Maintenance| £Urchase
$ $ $
CENTRAL
PROCESSOR 315-101| Basic Processor; includes * * *
Console and Typewriter
Optional Features
Low-Speed File Adapter (1) 100 15 5,000
CRAM File Adapter - (2) 100 10 5,000
High-Speed File Adapter 3) 400 25 20, 000
Simultaneity Adapter (4) 100 10 5, 000
MICR Buffer Adapter (5) 100 10 5,000
Inquiry Buffer Adapter (6) 250 10 10, 000
Unbuffered Inquiry Adapter (7) 75 10 3,250
Automatic Recovery Option 100 5 5, 000
CRAM Use Lockout Feature 50 - 2, 000
Multiply-Divide 200 20 9,200
INTERNAL 316-102| Memory, 5, 000 slabs 1,600* 190* 82, 600*
STORAGE 316-103{ Memory, 10,000 slabs 2,200% 190%* 104, 400%*
316-104] Memory, 15,000 slabs 3,000% 265% 144, 100*
316-302| Memory, additional
10, 000 slabs (8) |1,800 20 80, 000
INPUT- 402-4 MICR Sorter-Reader; 750 1,700 458 45, 000
OUTPUT documents/min (unbuffered)

Note: The peripheral units offered for the NCR 315 computer system can also be
used in 315-100 systems. See the Price Data section of the NCR 315 report,
page 601:221, 101, for price data on all peripheral devices.
* Price of Basic Processor is included in the prices of the indicated Memory units.
(1) Required for 334 Series Magnetic Tape Units.
2) Required for all CRAM units.
(3) Required for 333 Series Magnetic Tape Units and 353-1 CRAM unit,
(4) Required for 324-1 and 324-2 Magnetic Tape Simultaneity Controllers.
(5) Required for 355-1 MICR Sorter-Reader Buffer.

(6) Required for 356-1 and 365-3 Central Inquiry Buffers and 321~1 Central
Communications Controller.

(7) Required for connection of unbuffered Teletype devices.

(8) The 316-102 Memory Unit can be used only in conjunction with the 816-103
Memory unit. Up to three 316-302 Memory units can be added to a 316-103.
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Contents

CONTENTS

Introduction. . . . ... ..., 603:011
Data Structure. . .. ... ... 601:021*
System Configuration . .................. ... ... . ... ..... 603:031

III 6-Tape Business System . . . ... ......... ... ... 603:031.300

IIIC 4-CRAM Business System . . ... ... ... ... 603:031.310

v 12-Tape Business System .. .......... ... .. ....... 603:031.400

A% 6-Tape Auxiliary Storage System . ................. 603:031.500
Internal Storage —

Rod Memory . . . v v vttt e e e 603:041

Card Random Access Memory (CRAM):

Model 353-1 . . . vt e e 601:042%*
Models 353-2 and 353-3. . . . . . i i i e e 601:043*

Central Processor . . o . v it vttt ittt ettt it e 603:051
(0o} 4 =10 = 601:061*
Peripheral Equipment. . . . . . . . o ittt it e e e e e e e e e 603:071
Simultaneous Operations . . . . . .. . . ittt it ittt i i e 603:111
Instruction List . . . . . . . . L e e e 603:121
Data Code Tables. . . . . . vt i it ittt i i it i i et et 601:141%*
Software. . . . . . o i e e e e e i e e 603:151
System Performance. . . . ... .. e e e e e 603:201

General Comments . . . . . vt i ittt e e 603:201. 001

Worksheet Data Table. . . . .. .. ... it 603:201.011

Generalized File Processing . ... ... ...ttt 603:201.100

Sorting. .. ..o i i e e e 603:201. 200

Matrix Inversion . . . . . . v v i i i i e e e e e e 603:201.300

Generalized Mathematical Processing . . . v v v v vt v v v v e v v v v 603:201.400
Physical Characteristics. . . . . ..o i ittt it e 601:211*
PriceData . . .. .. ot it e e e e 603:221

* Refer to indicated section of the NCR 315 Computer System Report.
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NCR 315 RMC

Introduction

INTRODUCTION

The NCR 315 Rod Memory Computer was announced in July, 1964, as the first commercially-
available, general-purpose computer system utilizing a thin-film storage medium for the entire
working memory. The higher speed of this memory makes the 315 RMC about 7. 5 times as fast
internally as the older NCR 315 and 315-100 central processors, with which it is program-
compatible. The 315 RMC also offers additional processing capabilities beyond those of the other
two systems in the 315 line and is a logical candidate for replacement of an NCR 315 system when
the needs of the installation outgrow the capabilities of the 315 central processor. System rentals
for the NCR 315 RMC range from approximately $8, 000 to over $20,000 per month,

To emphasize the similarities between the NCR 315 and the 315 RMC, only the information that
pertains uniquely to the 315 RMC is presented in this report. Material common to both systems
is presented in the NCR 315 report (Computer System Report 601), and there are numerous refer-
ences to this material in the 315 RMC report.

Compatibility

The 315 RMC is the third in the NCR 315 line of program-compatible computer systems. Non-
time-dependent programs originally written for a 315 or 315-100 system can be run by a 315
RMC system having equivalent memory and peripheral equipment. Programs written for the 315
RMC which make use of its added hardware capabilities will need modification before they can be
run on either a 315 or 315-100.

Hardware

The Rod Memory is composed of beryllium-copper "rods", 0.015 inch in diameter, coated with
an iron-nickle substance and wound with solenoids at periodic intervals along the rod. Each
memory location is called a ''slab'" and is composed of 12 data bits and 1 parity bit — the same
arrangement as in the NCR 315. Each slab can hold two 6-bit characters or three 4-bit decimal
digits. Cycle time for each memory access of one slab is 800 nanoseconds (0. 8 microsecond),
making NCR's Rod Memory one of the fastest units currently available in its price range. Each
Rod Memory unit has a storage capacity of 20, 000 slabs. Up to four of these units can be used
in a 315 RMC system, for a maximum storage capacity of 80, 000 slabs (160, 000 characters or
240, 000 digits).

The control and processing functions, including interrupt facilities, for the 315 RMC have been
implemented in the same manner as in the 315. However, only one model of the 315 RMC

Central Processor is offered, and it contains the control logic for all peripheral devices. The
auxiliary memory containing the accumulator, index registers, jump registers, and processor
flags is of the same thin-film type as the main working storage and can be accessed simultaneously
with the main memory.

The instruction repertoire is composed of the original NCR 315 instruction repertoire plus some
additional facilities. The added instructions include data movement instructions that aid in handling
data communications input and output, floating-point arithmetic operations, and several control
instructions. The data movement instructions provide automatic conversion between the one-
character-per-slab or one-digit-per-slab format of Teletype input and output and the internal
format of the 315 RMC. The floating-point operations include add, subtract, multiply, divide,

and normalize. All floating-point results can be automatically rounded.

The instruction format of the 315 RMC is identical with that of the 315. Addresses in the instruc-
tions themselves can be no larger than 999; the index registers permit addressing up to 39, 999
locations. The additional storage capacity of the 315 RMC is addressed by using two special
instructions, called Memory Expand and Memory Contract. These instructions set a flag which
indicates which section (upper 40K or lower 40K) of memory is currently being addressed. The
other new control instructions provide facilities for automatically storing the contents of the
accumulator and the status of the processor flags in a specified 14-slab area, and for loading the
accumulator and setting the processor flags from the contents of a specified 14-slab area.

Other capabilities of the 315 RMC are the same as those of the NCR 315. A brief description of

the basic characteristics of the 315 is contained in the Introduction to the NCR 315 report
(Section 601:011).
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Peripheral Equipment

All of the peripheral devices available for the NCR 315, except the Input/Output Consoles and the
Card Read Punches, are also available for 315 RMC computer systems. The only card reader
available for the 315 RMC is the 2, 000-card-per-minute Model 380-3. The configuration rules
for attaching peripheral devices to the 315 RMC are the same as for the 315. The Introduction
to the NCR 315 report (Section 601:011) presents a brief description of the available equipment.

Software

All of the software described in the Introduction to the NCR 315 report (Section 601:011) is also
available for the 315 RMC, In addition, NCR is developing software that will enable the 315
RMC to run several programs simultaneously in a multiprogramming mode; detailed specifi-
cations arenot available to date.

i
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System Configuration

SYSTEM CONFIGURATION

Every NCR 315 RMC computer system includes the following units:
®  Central Processor — Model 315-501.
®  Console — includes I/O typewriter and option switches.

® Memory — one 20, 000-slab 316-502 Rod Memory Module, plus up to three additional
20, 000-slab 316-504 Rod Memory Modules. (Maximum memory size is 80, 000 slabs.)

®  Peripheral Devices — all peripheral devices listed in Table III of Section 601:031 for
the NCR 315, except for the following:

Input/Output Consoles: Models 472-1, 472-2, and 472-3.
Card Read Punches: Models 376-7 and 376-8.

Configuration rules for the number of devices that can be connected are the same as
for the NCR 315; see page 601:031, 002.

.3 6-TAPE BUSINESS SYSTEM; CONFIGURATION III

Deviations from Standard Configuration:, .. .. ... card reader is 300% faster.
printer is 38% faster.

magnetic tape is 20% slower.
memory is 100% larger.

32 index registers are standard.

Equipment Rental

316-502 Rod Memory:
20,000 slabs

$ 6,000

516-501 Central Processor
and Console with Typewriter

* * ;___‘O 380-3 Card Reader: 750
x 2, 000 cards/min
340-3 Printer and Buffer: 1,425
690 lines/min
354-101 Card Punch Buffer .
376-2 Card Punch: 575
100 cards/min
324-1 Magnetic Tape Simultaneity 695
’ Controller
334-131 (1) Magnetic Tape Units:

334-132 (5) Magnetic Tape Units: } 1,900
33,400 characters/sec )

TOTAL RENTAL: $11, 345
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.31 4-CRAM BUSINESS SYSTEM; SPECIAL CONFIGURATION IIIC

Deviations from Standard Configuration ITI: ., . ........ 4 CRAM units are used in place of 6 magnetic

tape units.

printer is 38% faster.

card reader is 300% faster.

memory is 100% larger.

CRAM read or write operations cannot be
overlapped with computation.

32 index registers are standard.

Equipment Rental
316-502 Rod Memory:
20,000 slabs
$ 6,000
‘ 315-501 Central Processor
| and Console with Typewriter

380-3 Card Reader: 750
2,000 cards/min

340-3 Printer and Buffer 1,425
690 lines/min

L

354-101 Card Punch Buffer
—©.+O 376-2 Card Punch: 575
100 cards/min

n@ 353-2 CRAM units (4): 2,800

38, 000 characters/sec

Optional Features Included: . . . .................. none
TOTAL RENTAL: $11, 550
(Contd.)
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SYSTEM CONFIGURATION 603:031.400

.4 12-TAPE BUSINESS SYSTEM; CONFIGURATION IV

Deviations from Standard Configuration: ............ card reader is 100% faster.
card punch is 25% faster.

Equipment Rental

316-502 Rod Memory:
20, 000 slabs

$ 6,000

315-501 Central Processor
and Console with Typewriter

380-3 Card Reader: 750
2, 000 cards/min

340-601 Printer and Buffer: 1,600
1, 000 lines/min

354-101 Card Punch Buffer
376-101 Card Punch: 850

250 cards/min

324-1 Magnetic Tape 695
Simultaneity Control
333-102 Magnetic Tape Units (6): 4, 950

83,400 characters/sec

324-1 Magnetic Tape Simultaneity 695
Controller

333-102 Magnetic Tape Units (6): 4,950
83,400 characters/sec

TOTAL RENTAL: $20, 490
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6-TAPE AUXILIARY STORAGE SYSTEM; CONFIGURATION V

Deviations from Standard Config‘uratidn: ............

m®)

*

card reader is 300% faster.
printer is 38% faster.

32 index registers are standard.
auxiliary storage is 61% larger.
memory is 100% larger.

Equipment

353-3 CRAM units (2):
32,200, 000 characters

316-502 Core Storage:
20, 000 slabs

315-501 Central Processor and
Console with Typewriter

380-3 Card Reader:
2,000 cards/min

340-3 Printer and Buffer.
690 lines/min

345-101 Card Punch Buffer
376-2 Card Punch: 100
cards/min

324-1 Magnetic Tape Simultaneity

Controller
334-131 (1) Magnetic Tape Units
334-132 (5) Magnetic Tape Units:
33,400 characters/sec

TOTAL RENTAL:

Four Model 353-1 CRAM units (22 million characters total) can be substituted for
Total system rental in this case would be $15, 145,

higher performance.

‘.l)lmﬂfﬂ!!lh.
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Rental

$1,650"

6,000

750

1,425

} 575

695

} 1, 900

$12, 995
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STANDARD

EDP
NCR 315 RMC
Internal Storage
Rod Memory
INTERNAL STORAGE: ROD MEMORY
.1 GENERAL .242 Data regenerated con-
stantly:. . . ... .. .. no
11 Identity: .. ........ 316-502 Rod Memory . 243 Data volatile:. ... ... no.
(20, 000 slabs). .244 Data permanent:. .. .. no.
. 245 Storage changeable:. . . no.
316-504 Additional Rod X
Memory (20, 000 slabs). .28 Access Techniques
. 3 .281 Recording method: . . .coincident current.
-12 Basic Use:. .. ......working storage. .282 Reading method:. .. .. sense wire.
13 Description .283 Type of access: .. ... uniform.
. Jescription
.29 DPotential Transfer Rates
The NCR 315 RMC is the first commercially- -
available computer system to employ a thin-film -292 Peak C.lata rates —
memory for its entire working storage. The mem- Cycling rate: . ... .. 1,250, 000 cps.
ory is composed of beryllium-copper "rods', 0.015 Unit of dgta: ------- 1 slab per cycle.
inch in diameter, which are coated with an iron- Conversion factor: . . 12 bits (plus parity) per
nickel substance. Each 20, 000-slab memory unit slab.
is composed of eight modules containing 1, 056 rods | *° Data rate: . ....... 1, 250, 000 slabs/sec.
each. Forty solenoid windings are placed at regular
intervals along each "rod", providing the capability | -3 DATA CAPACITY
for storing "bits'" of information. Each module .
then, has a storage capacity of 3, 249 thirteen-bit .31 Module and System Sizes
slabs (12 data bits plus 1 parity bit), of which only . .
2,500 positions are used for data storage. The re- Minimum Storage = Maximum Storage
mainder serve as spares and, in one module of the Identity: 316-502 1 316-502 plus
first memory unit, as the auxiliary memory as- 3 316-504's.
sociated With the central processor. This auxiliary Slabs: 20,000 80, 000.
memory holds the-accumulator, index registers, C%la‘racters: 40,000 160, 000.
jump registers, and program-testable flags. Digits: 60,000 240, 000.
Instruc-
Up to four memory units of 20, 000 slabs each can tions: 5,000 to 10,000 20, 000 to 40, 000.
be incorporated into a 315 RMC computer system, Modules: 1 4.
providing a total storage capacity ranging from X
20, 000 to 80, 000 slabs. .32 Rules for Combining
Modules:. . . ...... one 316-502 unit plus up to
The 315 RMC's rod memory is functionally the same three 316-504 units.
as the core storage of the original NCR 315. Each
memory access is for one slab of 12 data bits plus -4  CONTROLLER: ..... no separate controller.
1 parity bit, and each slab can hold two 6-bit alpha-
meric characters or three 4-bit decimal digits. -5 ACCESS TIMING
Cycle time is 800 nanoseconds (0.8 microseconds) .
per memory access. Simultaneous accesses can be | - 52 SlI}IUltalleous Opera-
made to the main memory and the auxiliary (pro- fions: . ... ... none.
cessor) memory as in the 315. .
.53 Access Time Parameters and Variations
.14 Availability: .......8 months. .
.531 For uniform access —
.15 First Delivery:. . . ... September, 1965. Access time: . .. ... ?
Cycle time: . . ... .. 0.8 usec.
.16 Reserved Storage:. . . . none. For data unit of:. . .. lbsl)ab (12 bits plus parity
it).
.2 PHYSICAL FORM
.6 CHANGEABLE STOR-
.21 Storage Medium:. . . .. thin film; see above AGE: ...........none.
Description. .7 PERFORMANCE
.23 Storage Phenomenon:. . direction of magnetization. .72 Transfer Load Size
.24 Recording Permanence With self: . ........1to 999 slabs.
With CRAM:. ....... 1to 1,550 slabs or 1 to 560
.241 Data erasable by slabs, depending on CRAM
instructions: ... ... yes. model.
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.73 Effective Transfer Rate
With self: . ........ 622, 000 slabs/sec.
.8 ERRORS, CHECKS AND ACTION
Check or .
Error Thierlock Action
Invalid address: check halt. *
Invalid code: none.
Receipt of data: parity check program jump.
Recovery of data: parity check program jump.
Dispatch of data: send parity bit.
* This refers to ébit combination that cannot be
decoded as an address. If a given address
exceeds machine capacity, the effective address
is modulo memory size.
i
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Central Processor

CENTRAL PROCESSOR

GENERAL

Identity: .......... 315-501 Central Processor.

Description

The 315-501 Central Processor used in an NCR 315
RMC computer system is functionally identical with
the 315-45 Bank-File Inquiry Processor offered for
NCR 315 systems except for the greatly increased
speeds and other additional capabilities of the 315-
501.

Refer to Section 601:051 of the NCR 315 Computer
System Report for a detailed analysis of the capa-
bilities of the 315-45 Processor. Only the additional
capabilities and performance of the 315-501 Pro-
cessor are described in this section.

The number, size, andfunctions of registers and
flags are the same as in the NCR 315 Processors,
but in the 315-501 they are held in Rod Memory
rather than core memory. This auxiliary processor
memory can be accessed simultaneously with the
main memory, permitting address modifications
(indexing only) to be made with no time penalty.
The instruction format permits only a three-digit
address portion in the instruction itself (as in the
315 Processors), but the index registers extend the
range of addressable storage to 40, 000 slabs.
Additional memory, up to the maximum of 80, 000
slabs, can be addressed by using two new instruc-
tions that specify which 40, 000-slab segment of
memory is to be referenced.

Several floating-point operations have been added

to the basic instruction repertoire of the NCR 315,
including add, subtract, multiply, divide and
normalize. All floating-point arithmetic results

can be automatically rounded if desired. Floating-
point data format is the same as for the subroutines
used in the NCR 315 — one slab for the exponent

and four slabs for the fraction — permitting floating-
point operands ranging from 10~99t0 10999, Al
floating-point operations are of 12-digit precision.

Other instructions added to the basic NCR 315
instruction repertoire include provisions for data
movement with format change (from 2 characters

or 3 digits per slab to 1 character or digit per slab,
and the reverse), and provisions for saving and
restoring the contents of the accumulator and the
status of the overflow and comparison result flags.
The data movement instructions facilitate the
handling of inquiry messages which are received and
sent one character at a time, and which therefore
require format conversions between the one-
character-per-slab format used for data transmis-
sion and the normal NCR 315 internal format. The
save and restore instructions facilitate switching
between programs when operating in a multiprogram-
ming environment (usually one main program and an

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.

inquiry program). The functions described in this
paragraph require the use of time-consuming
subroutines in the older NCR 315 processors.

The processor speeds listed in this section are
based on the manufacturer's estimated instruction
execution times, which indicate that overall pro-
cessor execution speeds of the NCR 315 RMC will
be 7.5 times as fast as those of the older NCR 315
and 315-100 processors.

Console

The console operating switches and lights provided
for a 315 RMC computer system are mounted in a
panel above the desk-height central processor
cabinet. A work surface of 67 by 35 inches is
provided; these dimensions include the space
occupied by the console typewriter. The same
switches, displays, and capabilities are provided
by the 315 RMC console as by the 315 console.

. See Section 601:061 for a more detailed description

.13

.14

.41

.411

.412

.413

.414

.415

.416
417

.418

of these facilities.

Availability: ....... 8 months.

First Delivery: ..... September, 1965.

PROCESSOR SP EEDS

Note: D, the number of decimal digits in the
operands, must be a multiple of 3 and
not greater than 24. In negative numbers,

the minus sign occupies one digit position.

Instruction Times in Microseconds

Fixed point —
Add-subtract:. . . ... 4.8 +0.27D.
Multiply:. . . v vvu .. 12.8 +5.2D + 0.94D2,
Divide: . . oo v v .. .. 90 + 11D + 1.2D2,
Floating point —
Add-subtract:. . . ... 16.
Multiply:. .. ... ... 200 (average).
Divide: . . ........ 485 (average).
Additional allowance for —
Indexing:......... 0.
Re-complementing: . . 0.27D.
Control —
Compare: . ....... like signs: 4.8 + 0.27D.
unlike signs: 4.8
Branch:. . ........ 6.4 to 8, depending on
instruction.
Counter control —
Step and test:. ... .. 9.
Edit:. .. ... . ... 4 + 1.2D to about 12 + 1. 2D.
Convert —
4-bit to 6-bit:. . .. .. 7.2 * 0.4D.
6-bit to 4-bit:. . . ... 8.8 +0.53D.
Shift: .. .......... 5.6 to 120.
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.42 Processor Performance in Microseconds

Fixed point
.421 For random addresses —

"c=a+tb:..... 14.6+0.8D
b=a+b:...... 9.6+0.53D
Sum N items:. . .(4.8+0.27)N
c=abt....... 22.4+6D+0. 94D2
=a/bi. .. .. . .100+11.9D+1. 2D
422 Tor arrays of data —
cj = 2; +b::....37.8+0.8D
bj =aj +bj: . ...32%+0.53D
Sum N items:. .. (19.2+0.27D)N
c=ctabi.. .. 44.6+6D+0, 94D2
.423 Branch based on comparison —
Numeric data: ... .. 39.2+2.27D
Alphabetic data: . . . .39.2+0.40D
.424 Switching —
Unchecked: ....... 34.4

3/65
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Checked:. .. ...... 60.
List search:. . .. .... 61.6
Format control, per character —
Unpack:. . .. ...... 0. 94 (assuming prior code
translation).
Compose: . ....... 1.87
Table look-up, per comparison —
For a match: . . .... 24,
For least or
greatest:. . ... ... 26.2 to 41.3
For interpolation
point: . . ... ... .. 23.

Bit indicators —
Set bit in separate

location: . ....... 7.2
Set bit in pattern: . . . 27.2
Test bit in separate
location: . . ...... 11.2
Test bit in pattern: . . 21.6
Moving:. . . ..... ... 7.2 +1.6S, where S is the

number of slabs moved.



603:071.101

SIANDARD

EDP

REPORIS

NCR 315 RMC
Peripheral Equipment

PERIPHERAL EQUIPMENT

. All peripheral devices offered for NCR 315 computer systems are available for 315
RMC systems, except for the following:

®  Input/Output Console, Models 472-1, 472-2, and 472-3.
® Card Read Punch, Models 376-7 and 376-8.

See Sections 601:042, 601:043, and 601:072 through 601:107 of the NCR 315 Computer
System Report for a detailed description of each peripheral device.

See Section 603:111, Simultaneous Operations (this report), for information about the

capabilities of an NCR 315 RMC system for the overlapping of input-output operations with com-
puting and other input-output operations.
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Simultaneous Operations
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SIMULTANEOUS OPERATIONS

The capabilities for overlapping of operations in an NCR 315 RMC computer system
are similar to those of the original 315 system. See Section 601:111 (NCR 315 report) for a list
of the operations that can be overlapped.

In general, the time available for computing during an input-output operation in an
NCR 315 system is independent of the speed of the main memory; i.e., the time available usually
depends upon mechanical considerations within the peripheral device or upon the speed of a par-
ticular buffer. (See the individual report sections on the peripheral devices, starting at Section
601:071, for the amount of computing time available during the operating cycles of each peripheral
device.) Two important exceptions to the preceding generality are magnetic tape operations using
a 324-1 Magnetic Tape Simultaneity Controller and inquiry communication operations using a 321-1
Central Communications Controller. Both of these controllers operate on a cycle-sharing basis
with the main memory. Thus, the demands on the 315 RMC Central Processor during these two
operations are:

®  Magnetic tape reading or writing — 0.53 microseconds per character
(tape row) when using a 324-1 Magnetic Tape Simultaneity Controller.

®  Inquiry communication operations — 4 microseconds per character
when using a 321-1 Central Communications Controller.

I
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INSTRUCTION LIST

603:121.101

NCR 315 RMC

Instruction List

The 315 RMC instruction repertoire includes all of the NCR 315 instructions, as listed
in Section 601:121, plus the following instructions which are unique to the 315 RMC.

INSTRUCTION DESCRIPTION

MOVE:EA Move data, converting from 2-character-per-slab format to 1
character per slab.

MOVE:ED Move data, converting from 3-digit-per-slab format to 1 digit
per slab.

MOVE:CA Move data, converting from l-character-per-slab format to 2
characters per slab.

MOVE:CD Move data, converting from 1-digit-per-slab format to 3 digits
per slab.

MEM:E Subsequent address references will be to the upper 40K segment
of memory.

MEM:P Subsequent address references will be to the lower 40K segment
of memory.

FADD Floating-point add.

FADD:R Floating-point add with rounding.

FSUB Floating-point subtract.

FSUB:R Floating-point subtract with rounding.

FMUL Floating-point multiply.

FMUL:R Floating-point multiply with rounding.

FDIV Floating-point division.

FDIV:R Floating-point division with rounding.

NORM Normalize 5-slab field into standard floating-point format.

SAVE Store accumulator and processor flags in 14-slab area.

RESTORE Restore information in 14-slab area.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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NCR 315 RMC

Software

SOFTWARE

The NCR 315 RMC computer system can use the same software as the original
NCR 315 system. Please refer to Sections 601:151 through 601:192 for detailed descriptions
of the available facilities.

NCR states that additional software is being developed to make use of the 315 RMC's
capabilities for multiprogramming, but details have not been released to date. Therefore, the
prospective user can only wonder how and when NCR will make it possible for him to take

. advantage of the 315 RMC's capabilities for multiprogrammed operation.

3/65

“nnlﬂffﬂlllr..

AUERBACH




603:201.001

NCR 315 RMC

System Performance

SYSTEM PERFORMANCE

GENERAL

The capabilities of NCR 315 computer systems for simultaneous operations are less extensive
than those of most of the recently-announced systems in the same price range. As a result, the
throughput of an NCR 315 system will often be limited by either: (1) a combination of input-output
devices that cannot transfer data at the same time and must therefore operate sequentially rather
than simultaneously; or (2) by the central processor (as a result of the relatively long processor
delays during certain input-output operations).

The 315 RMC, despite its much higher internal speed, has the same limited input-output overlap
capabilities as the original 315, so its throughput is equally likely to be limited by a combination
of input-output devices whose functions cannot be overlapped. The greater internal speed enables
a 315 RMC processor to make better use of the available computing time during input-output
operations, but it may still be processor-bound in certain routine applications. It should be
noted that the use of a buffered printer along with one or two Magnetic Tape Simultaneity Con-
trollers can provide enough simultaneity, in many applications, to insure that the run will pro-
ceed at the maximum speed of the limiting peripheral device.

GENERALIZED FILE PROCESSING (603:201.100)

These problems involve updating a master file from information in a detail file and producing a
printed record of each transaction. This application is one of the most common commercial
data processing jobs and is fully described in Section 4:200. 1 of the Users' Guide. Standard
File Problems A, B, and Cshow the effects of varying record sizes in the masterfile. Standard
Problem D shows the effects of increasing the amount of computation performed upon each
transaction. Each problem is estimated for activity factors (ratios of number of detail records
to number of master records) of zero to unity. In all cases a uniform distribution of activity

is assumed.

Standard Configuration III incorporates one Model 324-1 Magnetic Tape Simultaneity Controller.
This controller permits read/compute and write/compute simultaneity between the magnetic

tape units and the central processor. It also allows a magnetic tape unit and the card reader

to operate concurrently. At moderate and high activity ratios for all the Standard File Problems,
the printer is the controlling factor. At lower activity ratios, the amount of overlapped time
available for computing is more than enough for the required processing, and the two master-
file tape units are the controlling factor.

Standard Configuration IIIC is a special configuration that illustrates the use of CRAM in place
of magnetic tape. The decision that four CRAM units are equivalent to six magnetic tape units is
somewhat arbitrary. The capability to have multiple files on-line in a single CRAM unit, with
equal access times to any of them, clearly indicates thatone CRAM unit is logically equivalent

to more than one magnetic tape unit in most applications. The reduced file size allowable when
placing multiple files on a single CRAM cartridge prevents one CRAM unit from taking the place
of all tape units. For the purposes of this analysis, the two master files were placed on different
CRAM units to take advantage of overlapping card drop times. Two input and two output areas
were used as buffers for CRAM operations to minimize rotational delays. It should be noted
that in this application CRAM is being used as a sequential device (analogous to a magnetic

tape unit), and not as a random access device.

The CRAM read and write operations and the card read operations can only be performed se-
quentially. There is enough overlapped computing time available, however, so that at low
activity ratios the combination of the CRAM umit and card reader is the controlling factor

for all the Standard File Problems. At moderate and high activity ratios, the printer becomes
the controlling factor.

In Standard Configuration IV, faster magnetic tape units and two Model 324-1 Magnetic Tape
Simultaneity Controllers are used, along with the 2, 000-cpm card reader and 1, 000-lpm printer.
The two Simultaneity Controllers permit full read/write/compute overlap between the magnetic
tape units and the central processor. Also, all four peripheral operations can now proceed

in parallel. At moderate and high activity ratios, the printer is the controlling factor in all

the Standard File Problems. At low activity ratios, the central processor is fast enough to
perform the required processing in the time available, and one master-file tape unit becomes
the limiting factor in all Problems.
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SORTING (603:201. 200)

The standard estimate for sorting 80-character records by straightforward merging on magnetic
tape was developed from the time for Standard File Problem A by the method explained in Para-
graph 4:200. 213 of the Users' Guide. A three-way merge was used for Configurations III and IV.
The results are shown in the graph on page 603:201. 200.

Times for NCR's standard sort routines are not presently available for NCR 315 RMC systems.
(See page 601:201. 220 for Magnetic Tape Sort Generator times for NCR 315 systems.)

MATRIX INVERSION (603:201.300)

The standard estimate for inverting a non-symmetric, non-singular matrix was computed by
the simple method described in Paragraph 4:200.312 of the Users' Guide. Floating-point arith-
metic, with a precision of 12 digits, is used. The results are shown on the graph on page
603:201.300.

Times for the standard NCR matrix inversion subroutine are not presently known for the 315 RMC.

GENERALIZED MATHEMATICAL PROCESSING (603:201.400)

Standard Mathematical Problem A is an application in which there is one stream of input data,

a fixed computation to be performed, and one stream of output results. Two variables are intro-
duced to demonstrate how the time for a job varies with different proportions of input, computa-
tion, and output. The factor C is used to vary the amount of computation per input record. The
factor R is used to vary the ratio of input records to output records. The procedure used for the
Standard Mathematical Problem is fully described in Section 4:200. 2 of the Users' Guide.

Computations are performed in floating-point arithmetic, with 12-digit precision.

In all configurations the input device is a card reader and the output device is a line printer.

All Standard Configurations use the 2, 000-card-per-minute card reader. Configuration IV uses
the 1, 000-line-per-minute-printer, and Configurations III and IIIC use the 690-line-per-minute
printer.

The results are presented in the graph on page 603:201.400. There is little appreciable difference
between the cases of R =0.01 and R = 0.1 (where R is the ratio of output records to input records)
for any of the configurations. This is because the time involved in preparing and outputting a line
of print is small compared to the time involved in computing the results. For these two values

of R, the card reader (same in all configurations) becomes the limiting factor below computa-
tional loads of 0.3 times the standard (C = 0.3). Above this point, the central processor is the
controlling factor.

For R = 1.0. the printer is the controlling factor for small and moderate amounts of compu-
tation. In Configuration IV, the central processor is the controlling factor for computational loads
greater than 5 times the standard. In Configurations III and IIIC, with the slower printer, the
central processor becomes the controlling factor for computational loads greater than 6.5 times
the standard.

(Contd.)
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SYSTEM PERFORMANCE 603:201.011
WORKSHEET DATA TABLE 1 (STANDARD FILE PROBLEM A)
CONFIGURA TION
ITEM REFERENCE
11 1c v
1 Char/block (File 1) 880 1. 056 880
Records/block | K (File 1) 10 12 10
msec/block Tile 1 = File 2 38.8 30.6 15.6
File 3 30 30 30
Input- File 4 143 143 115
Output msec/switch | File 1 = File 2 0 0 0 4:200.112
Times
File 3 0 0 0
File 4 0 0 0
msec penalty TFile 1 = File 2 .47 30.6 0.47
Tile 3 24 24 24
Tile 4 1.3 1.3 2.2
2 msec/block ay 0.07 0. 07 0.07
Central msec/record ay 0.21 0.21 0.21
Processor | ynsec/detail be ] T0. 07 0.07 0.07 4:200.1132
Times |
msec/work bs + bg 0.97 0.97 0.97
msec/report b7 +bg 0.39 0.39 0.39
3 C.P. Printer C.P. Printer C.P. Printer
a; 0.1 0.1 0.1
Standard msec/block ag K 2.1 2.5 2.1
File for C.P. EXS 14.4 17.3 14.%
Problem & [ .4 Tile T Master In 0.5 30.6 05
F=1.0 dominant File 2: Master Out 0.5 30.6 0.5 71 4:200:114
column. File 3: Details 240.0 | 1,430 288.0 | 1,716 240.0 | 1,150
File 4: Reports 13.0 15.6 22.0
Total 270.6| 1,430 384.7 1,716 279.6 1,150
4 Unit of measure| (slabs)
Std. routines 710 1,320 710
Standard Fixed 0 0 0
File
Problem A 3 (Blocks 1 to 23) 360 360 360
Space 6 (Blocks 24 to 48) 1,620 1,620 1,620 4:200, 1151
Files 1,960 2,312 1,960 ]
Working 40 40 0 |
Total 4,690 5,652 4,690
WORKSHEET DATA TABLE 2 (STANDARD MATHEMATICAL PROBLEM A)
CONTIGURATION
ITEM v I, IIIC REFERENCE
5 Fixed/Floating point F'loating point Floating point
input 380-3 Card Reader 380-3 Card Reader
Unit name output 340~601 Printer 340-3 Printer
) input 80 80
Mats}gzyrf:égal Size of record output 30 30
Problem A input Ty 30 30
msec/block output T, 115 143 4:200.413
input T3 24 24
msec penalty output Ty 2.2 1.2
msec/record Ts 0.47 0.47
msec/5 loops Tg 16.93 16.93
msec/report Ty 0.20 0.20
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SYSTEM PERFORMANCE 603:201.100

.1 GENERALIZED FILE PROCESSING .112 Computation: . . ... .. standard.
.113 Timing basis:. . .. ... using estimating procedure
.11 Standard File Problem A outlined in Users' Guide,
4:200.113.
.111 Record sizes — .114 Graph: . .......... see graph below.
Master file:. . ... .. 108 characters. .115 Storage space required —
Detail file:. . ... ... 1 card. Configurations III, IV:4, 690 slabs.
Report file: . . ... .. 1 line. Configuration IIIC: . . 5,652 slabs.
1,000.0
7
q
2
100.0
7
4
Time in Minutes to 2 |
Process 10, 000 M wo
Master File Records -
w
10.0 =
—p //
7 /
7
x“jo /
1.0 —1I
ll
71T
]
4 IV
2
0.1
0.0 0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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603:201.120 MNCR 315 RMC

.12 Standard File Problem B .122 Computation: . . ... .. standard.

.121 Record sizes — .123 Timing basis:. . ... .. using estimating procedure
Master file:. . .. ... 54 characters. outlined in Users' Guide,
Detail file:. . . .. ... 1 card. 4:200.12.
Report file: . . ... .. 1 line. .124 Graph: ... .. e e see graph below.

1,000.0
7
q
2
100.0
7
4
Time in Minutes to 2 e
Process 10, 000 1 mc
Master File Records - =
10.0 = i
= =
7 // -
7
T
2 /
m%
1.0 ,/ +f
y A
7 i
A
4 I
2
0.1
0.0 0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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SYSTEM PERFORMANCE

603:201.130

.13 Standard File Problem C

.131 Record sizes —

Master file:. . .. ... 216 characters.

Detail file:. . . .. ... 1 card.

.132 Computation: . . .. ... standard.

.133 Timing basis:. . .. ... using estimating procedure
outlined in Users' Guide,

4:200.13.
.134 Graph: . .......... see graph below.

1,000.0

100.0

Time in Minutes to 2

Process 10, 000
Master File Records

10.0

1, 186
W

7

4
‘X‘XO/ 4/

0.0 0.1

1.0

Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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603:201.140 NCR 315 RMC

.14 Standard File Problem D .142 Computation: . ... ... trebled.

.141 Record sizes — .143 Timing basis:. .. .... using estimating procedure
Master file: . ..... 108 characters. outlined in Users' Guide,
Detail file:. . .. .. .. 1 card. 4:200.14.
Report file: . . . . ... 1 line. .144 Graph: ........... see graph below.

1,000.0

100.0

Time in Minutes to 2 e

Process 10, 000 S 1icC
Master File Records
v

10.0 e

7

4

\ii\
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0.1
0.0 0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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SYSTEM PERFORMANCE

603:201.200

.2 SORTING

.21 Standard Problem Estimates

.211 Record size: ....... 80 characters.

8 characters.

using estimating procedure
outlined in Users' Guide,
4:200. 213; 3-way merge.

.214 Graph: ........... see graph below.

1,000

100

Time in Minutes to
put Records into
Required Order 10

/

0.1

100

4 7

1,000

Number of Records

10,000
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NCR 315 RMC

603.201.300
.3 MATRIX INVERSION .312 Timing basis:. . .. ... using estimating procedure
. outlined in Users' Guide,
.31 Standard Problem Estimates 4:200.312; 12-digit-
.311 Basic parameters: .. . general, non-symmetric precision floating-point
matrices, using floating arithmetic.
point to at least 8 decimal
digits. .313 Graph: ........... see graph below.
100
7
4
2
10
7
4
/
/
2 /
Time in Minutes
for Complete 1
Inversion 7
7 /
4 /
2 /
0.1 /
II
7 /
/
s /
,
) /
0.01
2 q 7 2 4 7 2 4 7
1 10 100 1,000
Size of Matrix
(Contd. )
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SYSTEM PERFORMANCE

603:201.400

.4 GENERALIZED MATHEMATICAL PROCESSING

.41 Standard Mathematical Problem A Estimates

.411 Record sizes:. ... ... 10 signed numbers, avg.
size 5 digits, max.
size 8 digits.

.412 Computation: . .. ... . 5 fifth-order polynomials,
5 divisions, 1 square
root; computation is in
floating-point mode with
12-digit precision.

.413 Timing basis:. . .. ... using estimating procedure

outlined in Users' Guide,
4:200.413.
.414 Graph: ........... see graph below.

10, 000

1,000

K

R =1.0; III, IIIC

Time in

100 =R = 1.0; IV

Milliseconds

per Input Record 7

4

10

0.1

2 4q 7 2 4q 7 2

1.0 10.0

C, Number of Computations per Input Record

(Roman numerals denote standard System Configurations.

R = Number of output records per input record.)
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SIANDARD

EDP
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NCR 315 RMC
Price Data
PRICE DATA
IDENTITY OF UNIT PRICES
Monthly Monthly
CLASS No. Name Rental Maintenance Purchase
3 $ 3

CENTRAL 315-501| Central Processor: includes 6,000 220 270,000
PROCESSOR 316-502 20.000-slab Rod Memory Unit,

Console, and Typewriter

Optional Features

Automatic Recovery Option 100 5 5,000

CRAM Use Lockout Feature 50 — 2,000
INTERNAL 316-502 | Rod Memory: 20,000 slabs * * *
STORAGE

316-504 | Additional Rod Memory: 20, 000 slabs: 3,000 40 135,000
a maximum of three 316-504 units
can be added to the basic 316-502 unit.

* The price of the 316-502 Rod Memory unit is included in the price of the
315-501 Central Processor.

Note: NCR 315 RMC computer systems can use all of the peripheral units offered
for the NCR 315 except the Input/Output Consoles and the Card Read/
Punches. See the Price Data section of the NCR 315 report, page 601:221.101,
for price data on all peripheral devices.
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Introduction

INTRODUCTION

The PB 250 is designed as a dual purpose system for use either as a standard small-
scale scientific system or alternatively as part of a medium- to large-scale control system.
Large numbers of input-output units can be connected, and the matching of the needs of any
particular unit is handled entirely by the internal program. This provides the necessary
flexibility for handling the varied types of input-output which may be utilized in control sys-
tems operation.

The same detailed tasks of adapting the input-output units to the Central Computer
are also required for programming the PB 250 when it is operated as an independent scientif-
ic computing system. This requirement introduces an unusual amount of complexity in the
preparation of input-output routines (see the discussion on 1/0, section :070, and also the
Instruction Code, section :121), which can be partly avoided by use of the CINCH interpreter.

As a scientific system, the PB 250 is suitable for configurations varying in size from
a desk computer to a medium-speed tape-oriented system with six tape units. The storage
capacity of the PB 250 can vary from 1, 752 to 15, 888 words, arranged in 3,072-microsecond-
cycle delay lines. Each 22-bit word may hold either a 22-bit number or one instruction.
Operations can be performed on single or double length operands, which provide 6 or 12
decimal digit precision, respectively. The delay lines may be obtained in almost any size up
to 256 words each, but all addressing is based on a 256 word cycle, and most lines used are
of this size.

The PB 250 uses a one-address instruction which has an unusual layout. The operand
address is divided into two parts, separated by the operation code. This separation is
maintained throughout machine coding both in absolute and assembly forms.

Approximately 50 operation codes are used in the instruction repertoire. Many of
these instructions are required for controlling the input-output operations and the rescaling
and normalizing of programmed floating-point data. The multiply and divide operations are
variable length instructions in which the programmer must stipulate the number of bits to be
processed in the multiplier or quotient. While normally only 21 or 22 bits would be used,
the programmer is recommended by the manual to study the results that can be obtained -
using other numbers of bits.

There are two methods for controlling the normal sequencing of instructions: Address
Sequenced, in which each instruction is followed by the instruction stored in the next address;
or Time Sequenced, in which after completion of a particular instruction, the next instruction
executed is the one that is immediately available in the same delay line. The time for almost
any program instruction using the Address Sequenced technique is 3, 084 microseconds while a
Time Sequenced instruction may take from 24 to 276 microseconds for its execution, plus
from O to 3, 072 microseconds while accessing its operand. While the Address Sequenced meth-
odis slower, it is considerably easier to plan, document and debug.

The standard input-output equipment includes a Flexowriter with paper tape reader
and punch. Optional input-output equipment units are:

a 300 row per second paper tape reader.
a 110 row per second paper tape punch.

IBM compatible magnetic tape units, operating at 2, 000 or 15, 000 characters per
second.

an X-Y Plotter.
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INTRODUCTION — Contd.

A High Speed Buffer is also available to connect the computer with a core storage or
any other source cycle.

The software presently available to the user is extremely limited. Only 23 routines
are currently listed as being available in the PB 250 library and 6 of these are used to con-
trol the input-output units. There is only one routine, at most, available for any particular
unit, and only three mathematical routines (sine, cosine, arctangent) are listed.

Three programming systems are available:

. SNAP-1, an unoptimized assembly language which requires the programmer to have
a full knowledge of the intricacies of PB 250 coding but does save him clerical
WOorry.

CINCH, a floating point interpretive system.

. ATRAN, a four pass compiler which converts ATRAN language to CINCH coding.
It provides no documentation of the resulting object program.

The basic PB 250 rents for $1,200 to $1, 275 per month depending upon whether it is to
be supplied in a standard rack or as a table model, and whether it is to be powered directly
from the main supply or via a trickle charging battery. The latter provides a safeguard a
against power drop-out while the computer is operational and a means of operating where
commercial power is not available,

The PB 250 can be connected on-line to another PB 250 system. Connection can be
made by a pair of computers each having access, in the normal addressing scheme, to one
storage line in each other's store. There are no storage interlocks. Such a multi-processor
has effectively doubled the processing capacity of a single system as well as providing addi-
tional input-output channels. This facility is used primarily in real-time control systems.
Additional processors can be connected if desired.

AUERBACH / BNA
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REPORTS

§ 021.

.1 STORAGE LOCATIONS

Name of location

Size

Sector or word:

Fast access line:
Long delay line:
Command lines:

24 bits (22 data, 1
parity and 1 guard
bit)

16 sectors

256 sectors

1 fast access line

15 long lines

631:021.100

PB 250
Data Structure

DATA STRUCTURE

Purpose or use

storage.

fast access storage.

storage.

working storage for
instructions,

DATA FORMATS

Type of information Representation
Binary fixed point

number: , . . . . . 21 bits+ 1 sign bit.
Instruction: . . . . 22 bits,
Double precision

number: . . . . . 43 bits + 1 sign bit,

© 1962 by Auerbach Corporation and BNA Incorporated 9/62






l STANDARD

§ 031.

.1

SYSTEM CONFIGURATION

DESK SIZED SCIENTIFIC (CONFIGURATION IX)

Deviations from Standard System: .

..... e« « ¢« « . . Done.

Equipment

Storage:

10 long lines (2, 560 words)

Processor:

631:031.100

PB 250
System Configuration

Rental

$ 75
400

$1, 200

A
v

1 fast line (16 words)
9 long lines (2, 304 words)

Flexowriter:
Paper tape reader: 10 char/sec.
Paper tape punch: 15 char/sec.
Typewriter: 10 char/sec.

Total Rental $1,675

© 1962 by Auverbach Corporation and BNA Incorporated
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631:031.:200 PB 250
§ 031.
.2 PUNCHED TAPE/CARD SCIENTIFIC (CONFIGURATION X)
Deviations from Standard System: . . . . . . « . « . . o ¢ . .. Reader 100 char/sec faster.
No floating point.
Equipment Rental
Storage: $ 75
21 long lines (5, 376 words) 840
Processor: 1, 200
1 fast line (16 words)
9 long lines (2, 304 words)
High Speed Reader: 190
< 300 char/sec.
High Speed Punch: 150
> 110 char/sec.
Flexowriter:
<4+—P- Paper tape reader: 10 char/sec.
Paper tape punch: 15 char/sec.
Typewriter: 10 char/sec.
Total Rental $ 2,455
9/62 | AUERBACH-- / Mwl



SYSTEM CONFIGURATION 631:031.300

§ 031.
.3 4-TAPE SCIENTIFIC (CONFIGURATION XI)

Deviations from Standard System: . . . . . . . . . . . . . Reader 200 char/sec slower.
Punch 100 char/sec slower.
No floating point.

Equipment Rental
Storage: $ 75

21 long lines (5, 376 words) 840
Processor: 1, 200

1 fast line (16 words)
9 long lines (2, 304 words)

A

High Speed Reader: 190
300 char/sec

High Speed Punch: 150
118 char/sec

Flexowriter
<—>p O Paper tape reader: 10 char/sec.
Paper tape punch: 15 char/sec.
Typewriter: 10 char/sec.
\ MT Control Unit 1 510
<4+—> 4 Magnetic Tape Units: 1,780

15,000 char/sec.

Total Rental $ 4,745

© 1962 by Averbach Corporation and BNA Incorporated 9/62






STANDARD

EDPr

REPORTS

INTERNAL STORAGE: DELAY LINE MEMORY

§ 041.
.1 GENERAL
Identity: .

Basic Use: .

1 Delay Line Memory.

.12 working and auxiliary
storage.

.13 Description:

The internal storage of the PB 250 is physically in

the form of nickel delay lines. These are normally

either 256 22-bit words long, or some factor of 256,

although there is no physical restriction on this.

The minimum basic computer contains one "fast"
line, of 16 words, and 8 long lines, each of 256
words. An extended system contains an additional
51 lines which can only be used as operand storage
or auxiliary storage.

The address structure of the PB 250 is always related
to a long line. Thus, if a word in a fast line is ad-
dressed, it will not be read until the corresponding
sector on the master long line is ready for access,
even though the selected sector has actually been
previously available. Consequently, the advised
usage of the fast line is solely for temporary oper-
and storage.

Multi-processor configurations operate by sharing
storage. Thus, the 512 locations addressed as lines
20 and 07 in computer A are the same 512 locations
addressed as lines 07 and 20 in computer B. There
is no built-in restriction on access to these locations
for reading or writing by either computer.

2 months.

14 Availability: .

.15 First Delivery: . 1960.

.16 Reserved Storage

Number of locations
1 line.
1 line for use with Magnetic
Tape Control Unit,

Purpose
Index register:
I-O control: .

.2 PHYSICAL FORM

.21 Storage Medium: . delay line,
.23  Storage Phenomenon: acoustic.
.24 Recording Permanence
.241 Data erasable by in-

structions: yes.
.242 Data regenerated

constantly: . yes.

.243 Data volatile: ,
.244 Data permanent: .
.245 Storage changeable:

.25 Data volume per band of

631:041.100

PB 250
Internal Storage
Delay Line Memory

yes.
no.
no.

1 track

Words (max): .
Characters (max):

Digits: . . . . .
Instructions (max): .

.26 Bands Per Physical

Unit: . . . . .
.27 Interleaving Levels:
.28  Access Techniques

.281 Recording method: .
.283 Type of access

. 256.

1024 5-bit,
768 6- or 7-bit.
512 8-bit,

. 1536.
. 256.

10.

1.

. fixed heads.

Description of stage Possible starting stage

Await circulation
of delay line:

Transfer data in-
to register: .,

.29 Potential Transfer Rates

.291 Peak bit rates
Bit rate per track: .
.292 Peak data rates
Cycling rates: .
Unit of data:
Conversion fac-
tor: . . .
Gain factor:
Loss factor:
Data rate:.
Compound data
rate: .

.3 DATA CAPACITY

. yes.

. yes.

2,000, 000 bits/sec/track.

2,000,000 cps.
word,

24,
1.

0.
83,333 words/sec.

83,333 words/sec,

Maximum Maximum

Minimum Lines with Lines with

.31 Module and System Sizes
Storage
Words 2,320
Instructions: 2,320
Long Lines: 9
Fast Lines: 1

.32 Rules for Combining
Modules:

(© 1962 by Auerbach Corporation and BNA Incorporated

Min. Storage Max. Storage

2,370 15, 888.
2,370 15, 888,
9 59.
51 1.

Any line can contain any

number of words from 1
to 256.

Up to 59 lines of any size.

plus one basic fast line.
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PB 250

§ 041.
.4 CONTROLLER

.41 Identity: .

.42 Connection to System

.421 On-line: .,

.....

.43 Connection to Device

.431 Devices per con-
troller:.
.432 Restrictions: .

.44 Data Transfer Control

Conditions

I. .

11 .
.441 Size of load
Direct: , .

Via External Shift
Register: .
.442 Input-Output area:
Direct: .

Via External Shift
Register: .
.444 Input-Output area
lockout:, .
Synchronization:
Synchronizing
aids:

. 445
446

.447 Table control: . .
.5 ACCESS TIMING

.51 Arrangement of Heads

.511 Number of Stacks: .

.512 Storage movement:

.513 Stacks that can access
any particular loca-
tion: . e e e

Accessible locations
By single stack:

.514

9/62

this role is undertaken by
instructions.

normally one. In multi-
computer systems each
Central Processor controls
its own internal storage,
but has access to one line
in the storage of the other
processor.

none.

with I/O units.
within the internal store,

I I
8 bits. 22N bits,
(1<Ng,
254).
22N bits.
(1< N< 254).
A register any com-
mand line.

any command

line.

none automatic,

by program automatic.
I I

pulse to -
external unit,

no no.

. 1 per line.

. circulation around delay

line,

. 1 line,

1.515 Relationship between

stacks and loca-

tions: least significant bits corres-
pond to sector,

most significant bits cor-

respond to line.

.52 Simultaneous Opera-
tions:

none,

.53 Access Time Parameters and Variations

.532 Variation in access time
Stage Variation, usec Example, isec
Wait for access: . 0 to 3,072, 1,300.
Access single
word: . . . . . 12, 12,
Access double-
length word: . . 24. 24,

.6 CHANGEABLE STOR-
AGE:

none.

.7  STORAGE PERFORMANCE

.71 Data Transfer

Pair of storage unit possibilities

With self: yes.
With external shift
register: yes.

.72 Transfer Load Size

With self: P 1 to 256 words.
With external shift
register: . . 1 to 254 words.

.73 Effective Transfer Rate

With self: 82, 652 words/sec.

With external shift

register: . 82,652 words/sec,
With Magnetic

Core: 85,000 words/sec.
Word: 22 bits.

.8  ERRORS, CHECKS AND ACTION

Check or

Error Interlock Action
Invalid address: none.
Receipt of data: parity check stop computer,
Recording of

data: none.
Recovery of

data: parity check stop computer.,

Dispatch of data: sends parity
bit.

test busy in-
structions.

Timing conflicts:

AUERBACH / BNA

——



STANDARD

EDP

REPORTS

§ 051.
.1
11

.12

631:051.100

PR 250

Central Processor

CENTRAL PROCESSOR

GENERAL

Identity: . Central Processor.
- PB 250.
Description

The PB 250 Central Processor operates on one-
address instructions. In general, the execution
time of an instruction is either 12 microseconds or
264 microseconds. The 12 microsecond instruc-
tions are those which can be executed bit by bit as
the data becomes available, and thus are completed
as soon as all the data has arrived. The other in-
structions are those which normally require one
word time per data bit; these include multiplication
and division.

There are no floating point instructions in the Cen-
tral Processor, but a number of instructions have
been included which make floating point routines
easy to construct,

An unusual instruction is the IAM instruction. This
instruction effectively moves the contents of a table
in storage down one place. It is designed to be used
to avoid having to change addresses when working
with sequential entries of a table. This is quite
practical, and in paragraph .426 dealing with tables
it will be seen that the same time, three milli-
seconds, is required for each operation in a table.

It is necessary, however, for the tables to be oper-

ated on sequentially, and therefore, in any case
where there is any increment other than one or
where double precision or floating point represen-
tation is being used, this method cannot be used
effectively.

The action of the "index register" must be under-
stood in conjunction with the IAM instruction. The
normal use of an index register is to store a value
which is added to the operand address contained in
an instruction. In the PB 250 the index register only
contains one part of the address and this does not
add to the equivalent portion in the instruction, but
simply replaces it. Thus, an address of Channel 06,
Sector 153 can be modified only to Channel X, Sec-
tor 153 when X is the contents of the index register,

This restricts the utility of the index register and
effectively means that except when the IAM instruc-
tion is suitable, all instructions which have to be
modified within a loop will have to be physically
brought to the registers, have the modifier added,
and stored back into the registers. When, as in the
PB 250, there is a delay of up to 255 word times in
obtaining access to operands, these actions can
account for a major part of the time used by a pro-
gram. In this connection, it is worth noting that
the address structure of the fast lines in the PB

250 is such that it is not practical to use fast lines
to speed up the modification of an instruction.

(© 1962 by Auerbach Corporation and BNA Incorporated

.12

Description (cont'd)

A characteristic of the PB 250 instructions is that
the mnemonics, by which they are known, do not
effectively describe them. In fact, this is because
the actual instructions are not easy to comprehend.
The Divide instruction, for instance, produces a re-
sult which may or may not be accurate in the 22nd
place. To explain this instruction takes four pages
inthe manual, and no example is provided showing
what instructions are needed to ensure an accurate
quotient without having to restrict the operands. (It
should be noted that the manual is being rewritten.)

Similarly the Translate Gray to Binary does not
complete the translation. It leaves the programmer
either with the correct result or its complement; and
he must remember to find out which and to recom-
plement if needed. Other examples exist, but are
not so serious as these (e.g., the use of RFU as an
indicator, MUL as a register.)

By contrast to the complex arithmetic instructions,
the input-output instructions are elementary. They
work in conjunction with a one-character buffer,
and the number of bits is controlled by constants in
the internal store. This structure enables the PB
250 to be adapted to almost any configuration of in-
put-output units without regard to any restrictions
contained in the Central Processor logic. (See Gen-
eral Introduction, :011, regarding the dual role of
the PB 250 as a general purpose computer or as a
component of a system.)

The simplicity is awkward, however, when it comes
to using specific input-output units. Since the in-
struction code must be flexible, it has to be micro-
programmed within the computer operation. There
are many ways in which this can be done for any
specific input or output unit. The performance of
such units depends on such programming.

The sequencing of instructions in the PB 250 is
accomplished by one of two methods: Address Se-
quencing or Time Sequencing, The former is done
by a sequence counter; the instruction in 15203 being
performed immediately after the instruction in
15202. The latter is done by timing, in which after
one instruction, control goes to the instruction in
the same line which is immediately available, Thus,
if th2 instruction in 15202 took 24 word times (which
is 30 in octal) it would be followed by the instruction
in 1£232, not by the instruction in 15203 as above.

This is a very powerful facility giving advantages of
six or more times faster operating speed in suitable
cases, In general, it is found powerful in stretches
of programming which have no logical jumps or
loops and which deal with constants rather than
variables. Such a case occurs in Processor Per-
forma 1ce paragraph .424, where the times for using
a giver data item to select and execute an entry in

a table . re given. It will be seen that the time for
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631:051.120 PB 250

§ 051. .23 Instruction Formats
.12 Description (cont'd) .231 Instruction structure: . 1 word.
doing this increases only by 2 per cent if the data .232 Instruction layout
is checked for reasonability before being used. By
contrast, on other computers, increases of 100 SECTOR oP LINE
per cent are common, NAME ADDRESS |S.T. | CODE | ADDRESS|I.T.
.13 Availability: . . . . . ? Size in bits 8 1 6 6 1
.14 First Delivery:. . . . ? .233 Instruction parts
Name Purpose
2 PROCESSING FACILITIES Sector address: . . sector specification.
.21 Operations and Operands S.T. (Sequence Tag): cl:ggaee ;)f sequencing
: Operation code: operation code,
Operathn . Provisi Radi . L?:e address: . . line specification.
and Variation rovision adix  Size I.T. (Index Tag): . . index register specifica-
.211 Fixed point tion.
l1\\/Iclllc11':isplistract. automatic binary 21 or 42 bits, 234 Basic address struc-
Long: semi- binary 21-bit opex- 235 LE::::;I.S' ' gge address
automatic andt.i e4f-b1t .236 Directly addressed operands
Divide quotient. .2361 Internal storage type: . Memory.
Remainder:  semi- binary 42-bit divi- Minimum size: . . . 1 word,
automatic dend, 21- Maximum size:. . . 2 words.
bit divisor. Volume accessi-
21-bit quo- ble: . .. .. . all Memory.
tient. .2362 Increased address
.212 Floating point capacity: . . . . . nonme,
Add-subtract:  sub-rou- binary various 237 Address indexing
tine .2371 Number of methods: . 1.
Multiply: sub-rou- binary various .2372 Names:, . . . . . . index tag.
tine .2373 Indexing rule: the line address held in
Divide: ‘sub-rou- binary various the index register is sub-
tine stituted for the line num-
.213 Boolean ber in the instruction,
AND automatic binary 22-bit word. see Description para-
Inclusive OR: automatic binary 22-bit word. graph .12,
. .| .2374 Index specification: within the modified in-
.214 Comparison struction
Numbers: equallty—' 22-bit word. .2375 Number of potential
automatic indexers: . . . . . 1l.
Absolute: none. .2376 Addresses which can be
Le:tte rs: none. indexed
Muced; none, Type of address: . any Memory.
Collating Application: . operand addresses in
sequence: none. 3 addition, subtraction,
Provision From To  Size load and store instruc-
.215 Code translation: sub- gray  binary 5 deci- tions.
routine code mal .2377 Cumulative indexing: . none.
digits, .2378 -Combined index and
sub- binary gray step: . . . . . . . none,
routine code 7 .238 Indirect addressing: . . none.
.216 Radix conversion: . . none, .239 Stepping: . . . . . . none, The index regis-
.217 Edit format: . . . . none, ter is treated as any
.218 Table look-up: . . . none, other word in the store,
Combined "step by in-
.22 Special Cases of Operands crement and test'" takes
five instructions.
.221 Negative numbers: . . . 1 in most significant bit
position. .24 Special Processor Storage
value given in two's
complement form.
.222 Zero: . one form only.

9/62
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631:051

.241

§ 051.

.412 Floating point: ., . .
.413 Additional allowance
.241 Category of Number of Size in Program for
storage locations  bits usage Indexing: . .
Indirect address-
"A" Register 1 21 plussign  accumulator, ing: . .
"B" Register: 1 21 plus sign  (a) lower half Re- complement-
of double pre- ing:
cision accumu- | 414 Control
lator. Compare:
(b) immediate
access, tem- Branch:
porary store. .415 Counter control
"C" Register: 1 21 plus sign  immediate ac- .416 Edit:
cess, temporary .417 Convert: .
: store. .418 Shift:
Index Register: 1 6 bits to replace (not
no sign modify) the

line number in
indexed instruc-
tions.

none,

0.
none.

none.
I
3,084
3,084
none.
none.
none.

24

12 + 12N, where N is the
number of bits shifted,

.242 Category of Total number Physical Access Cycle | 42 processor Performance in U secs
storage locations form time time
Hsec. [lsecC.| 421 For random addresses
Single Precision, Fixed
A,B,C Reg- 4 delay 12 12. Address Sequencmg point
isters and lines c=a+b: ... 9,252
Inde?{ b=a+b: 9,252
Register Sum N items: 3,084N
c=ab:. 12,336
.3 SEQUENCE CONTROL FEATURES c=a/b: 12,336
. . Single Precision,
.31 Instruction Sequencing Time Sequencing
c=a+b: . 4,744
.311 Number of sequence b=a+b: . 6,286
control facilities: , 2; sequential counter and Sum N items: 1, 548N
sequence tag addressing. c=ab: . 4,766
.313 Precedence rule: if an instruction contains c=a/b:. 4,766
a sequence tag, the next Double Precision,
instruction is located by Address Sequencing
sequence tag addressing. c=a+b: . .. 9,288
.315 Sequence control step b=a+b: . 9,288
size: . nt1 addressing; one word Sum N items: 3, 096N
tag sequence addressing; c = ab: 23,166
variable, The next in- c=a/b:. . . 24,166
struction in time after the Double Precision,
completion of the previous Time Sequencing
instruction is used. c=a+b . .. 4,780
.32 Look-Ahead: . none, ls)uma[;;- ll:ems ?:gg(z)N
. c = ab: 11,184
.33 Interruption: , none. c=a/b:. . . 12,184
.4 PROCESSOR SPEEDS A2 E gfngf;ﬁigfsi‘::f
. Address Sequencin,
Conditions ci=aj+ bj: ? y 46,260
I . Address Sequenced. bj = aj + J 46,260
II: Time Sequenced. Sum N 1terlns 12,336N
] ) ) c=c+ajb;: . 40,122
.41 Instruction Times in M secs Single Precision,
.411 Fixed point 2‘11 mi Siqlx;encmg 9,936
Single Precision 1 11 by = aj + by- 9,936
Add-subtract: 3,084 1,548 I 3,326N
Multiply: 3,084 1,812 c = c+aibj: . 6. 652
-HDivide: 3,084 1,812 - ’
Double Precision Double Precision, ]
Add-subtract: 3,084 1,560 Address Sequencing
cj=aj+by . 46,296
F+ Using the Divide instruction, no allowance has been bj=a;+bj: . 46,296
made for the correction of the results (see Instruction Sum N iterns: 12,348
List section :121), c=ctaby . . 52,488

(© 1962 by Auverbach Corporation and BNA Incorporated

Floating
point
19,488,
19, 488,

10, 236N,

19,176.
19, 284,

7,188.
7,188.

6, L68N.

6,876
6,980

56,496
56,496
19, 494N
46,922

11,004
11,004
4,116
7,340
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PB 250

§ 051.

.422 For arrays of data (cont'd)

Double Precision,
Time Sequencing
ci=ai+bj: Ce
bj =a;+ bj: .
Sum N items:
c=c+ aibj: PR
.423 Branch basedon
comparison
Numeric data:
.424 Switching
Unchecked: .
Checked: .
List search: .
.425 Format control per
character
Unpack and compose
by subroutine de-
signed for Flexo-
writer:

by subroutine de-

signed for fast
reader:

9/62

9,972
9,972
3,338N

13,220

6,164,
4,704.

4,800.
3, 084(N+1).

within Flexowriter over-
lap time.

.428 Moving: .

.426 Table look-up per

comparison

For a match: . .

For least or greatest:

For interpolation
point: . . .

.427 Bit indicators

Set bit in separate
location: ..

Test bit in separate
location:

3,084,
3,084.

3,084,

1, 610.

1,724,
24 P sec per 22-bit word,
40,000 words/sec.

.5 ERRORS, CHECKS, AND ACTION

Check or

Error Interlock Action
Overflow: indicator halt.
Underflow (float-

pt): 7
Invalid data: not possible
Invalid operation: none undefined.
Arithmetic error: none.
Invalid address: ?
Receipt of data: parity halt,
Dispatch of data: parity halt,
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STANDARD

EDP

REPORTS

CONSOLE
“§ 061. .3
.1 GENERAL .31
11 Identig:
.32

.21

.22

.23

.24

.25

.26

.27

The Flexowriter keyboard and some special
switches provide the major console facilities on
the PB 250. In addition, a binary display is avail-
able on the computer itself, whose convenience
depends on how the computer has been positioned
in a particular installation.

CONTROLS
Power: switch and button.

Connections to I/0
Units:

no Console facilities for
changing such connec-
tions.

Enable switch halts com-
putation.

"I" key sets operation
address at 01000.

Stops and Restarts: .

Stepping: Enable switch and "C" key
allow single instruction
setting.

Resets: Enable and Breakpoint
switches operate in con-
junction to clear parity
flip-flop.

initial bootstrap loaded by
Fill switch on computer.

further programs loaded
via the initial bootstrap,
which loads the OUP which
in turn loads a program.

Loading: .

Special: . none.

© 1962 by Averbach Corporation and BNA Incorporated

.33

.34

.41

.42

.51
.52

.53

.54

631:061.100

PB 250

Console

DISPLAY

Alarms: . lamps for overflow and
parity errors.

Conditions: none.

Control Registers

A dynamic display by 14 lamps on the computer
show part of the current effective instruction as
under:

Operation: operation code.

Operand: . gives the line number por-
tion of the instruction.

Command: gives the line number of

the instruction being exe-
cuted.

No display of the remainder of the instruction or of
the arithmetic register is possible.

none.

Storage: .
ENTRY OF DATA

Into Control Regis-
ter: L. not possible.
Into Storage: . via keyboard under control

of service routines.

CONVENIENCES

Communication: none.

Clock: . none.

Desk Space: Flexowriter model only is
mounted on desk.

View: . depends on local conditions.
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STANDARD

EDP
REPORTS PB 250
Input-Output
General

INPUT-OUTPUT: GENERAL
§ 070.

The PB 250 Computer is specifically designed to be suitable for systems containing
many types of input-output units. To allow maximum freedom to the user in choosing these
units, the internal instructions generate and control all signals, timing intervals, parity or
other checks as needed between the input-output units and the Central Processor.

From the point of view of a programmer utilizing the PB 250 as a general purpose com-
puter, this means that he must utilize specially written routines to control each individual
input-output device. The ones presently available do not provide for overlapping computation
with input or output.

Because the address cycle time of the PB 250 is three milliseconds, any input-output
unit requiring attention every six milliseconds or less will probably continue not to have
overlapping routines written for it, while those with cycle times exceeding six milliseconds
will probably have more overlapping routines developed in the future.

The potential value of such routines can be gauged by noting that the actual input or
output of a character, including a Test and a Pulse I/0 Unit, requires only 48 microseconds
(i.e., under two percent of the address cycle time). Computation can be overlapped more
than 90 percent on a unit with a 3 millisecond cycle,

This overlapped time is used within the routines for timing and translation purposes.
It could also be used, but is not at the present time, for making parity checks. It is reason-
able, therefore, torate any input-output unit operating in the range of 100 to 2, 000 characters
per second as having an effective speed, including some translation capabilities, equal to its
peak speed, and having a demand of 100 percent in the Central Processor.

For slower units (e.g., the Flexowriter) more overlapping is possible as is shown in
the appropriate sections.

For units faster than 2, 000 characters per second, extra buffer facilities will be re-
quired. At present only the MTU 1 has such a unit, but for some devices the High Speed
Buffer may be used.

The PB 250 library currently contains only 6 input-output routines. The programmer

has to handle all timing problems and safeguard data from interference during both input
and output because errors will occur if the timing is incorrect.
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STANDARD

EDP

REPORTS

INPUT-OUTPUT: FLEXOWRITER PUNCH

§ 071.

.1

L1

12

.13
.14

.21

.211
.212

.22

221
.222

.24

.3 EXTERNAL STORAGE
GENERAL .31 Form of Storage
Identity: . Flexowriter Paper Tape .311 Medium: . paper tape.
Punch. .312 Phenomenon: . fully punched holes.
Description .32 Positional Arrangement
The Friden Flexowriter paper tape punch operates .321 Serial by: 1 to N rows at 10 rows/
at both a peak and effective speed of 15 characters inch.
per second. Normally this unit uses 6-track tape, 322 Parallel by: 5 to 8 tracks at standard
but it can also use either 5-, 7-, or 8-track tape. spacing.
.324 Track use
Characters are coded in either 5-, 6-, 7-, or 8- Data:. . . ... .. 5to8.
track codes and may contain data in decimal or bi- Timing:. . . . . . . 1 (sprocket).
nary format. All code translation is performed by Total: . . . . . . . 5to 8 (plus sprocket track).
the program. No punch check is provided by the .325 Row use:. data,
equipment, and sum checks are usually programmed
to prevent future operating with incorrect data. .33 Coding: . PB 250 Flexowriter (Data
Code Table No. 1). Any
The Flexowriter is an electric typewriter with paper 5- to 8- track code,
tape reading and punching facilities. On-line, it using programmed trans-
functions as an integrated console and input-output lation.
unit, providing keyboard and paper tape input, typed
and punched output. Off-line, it can be used to pre- | .34 Format Compati-
pare, list, or duplicate punched tape. The various bility: any device using 5- to 8-
functions of the Flexowriter are described in the fol- track punched paper tape.
lowing report sections:
.35 Physical Dimensions
Console: . . :061.
Tape punch: . . :071. .351 Overall width: 0.6875, 0.875 or 1 inch.
Tape reader: . . . . :072. .352 Length: indefinite,
Printer: . . :081. e
.4 CONTROLLER
Availability: . 30 days. -
.41 Identity: . this function is performed
First Delivery: . 1961. by the Central Processor.
.43 Connection to Device
PHYSICAL FORM
.431 Devices per computer: 1.
Drive Mechanism .432 Restrictions: . none,
Drive past the head:, sprocket drive, .44 Data Transfer Con-
Reservoirs: none. trol: . as determined by routine.
Sensing and Recording Systems .5 PROGRAM FACILITIES AVAILABLE
Recording system: die punches. .51 Blocks: as determined by routine,
Sensing system: none,
.52 Input-Output Operations
Multiple Copies: none.
_— .521 Input: . none.
Arrangement of Heads .522 Output: one char, max of 8 bits/
char.
Use of station: . recording. .523 Stepping:. none.
Stacks: . . . 1, .524 Skipping:. none,
Heads/Stack: . 8 plus sprocket. -525 Marking:. none.
Method of use: . 1 row at a time. 526 Searching: . none,

631:071.100

PB 250
Input-Output
Flexowriter Punch

© 1962 by Auverbach Corporation and BNA Incorporated
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631:071.530 PB 250
§ 071. ' .62 Speeds
.53 Code Translation:, . . as determined by routine, .621 Nominal or peak speed: 15 char/sec.
.622 Important parameters:, none,
.54 Format Control: none. -623 Overhead ..
I Time: . . . . . . . negligible.
.55 Control Operations Storage: . . . . . . llongdelay line.
= B 3 .624 Effective speeds: . . . 15 char/sec.
Disable: . ... . yes. .63 Demands on System
Request interrupt: . . no.
Select format: . . . . no. Component Condition m, sec per char Percentage
Select code: no Central Processor: 1 25 317
T ' I 15 22
+56  Testable Conditions .7 EXTERNAL FACILITIES
Disabled: . . . . . . no. :
Busy device: . . . . . no, -71  Adjustments
Nearly exhausted: . . no. . . .
. 3 Adjustment: different tape widths.
End of medium marks: no. Method: . tape guides.
.72 Other Controls: See Console, section :061.
.73 Loading and Un-
loading: there are no tape handling
.6 PERFORMANCE facilities provided.
.61 Conditions .8 ERRORS, CHECKS AND
ACTION: . none, except those that can
... ... ... . . using standard routines, be incorporated in rou-
I - . . . . . . . . . hardware limitations only. tines.

9/62
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STANDARD

EDP

REPORTS

INPUT-OUTPUT: FLEXOWRITER READER

§ 072.

.1 GENERAL

.11 Identity: Flexowriter Paper Tape
Reader.

.12 Description

.13

.14

.21

L211
.212

.22

. 221
. 222

.23

.24

The Friden Flexowriter paper tape reader operates
at both a peak and effective speed of 10 characters
per second. Normally this unit uses 6-track tape,
but it can also use either 5-, 7-, or 8-track tape.

Characters are coded in either 5-, 6-, 7-, or 8-
track codes and may contain data in decimal or bi-
nary format. All code translation is performed by
the program. No read check is provided by the
equipment, and sum checks are usually programmed
to prevent operating with incorrect data.

The Flexowriter is an electric typewriter with paper
tape reading and punching facilities. On-line, it
functions as an integrated console and input-output
unit, providing keyboard and paper tape input, typed
and punched output., Off-line, it can be used to pre-
pare, list, or duplicate punched tape. The various
functions of the Flexowriter are described in the fol-
lowing report sections:

Console: , . :061.
Tape ‘punch: ... 071,
Tape reader:. . . . . . :072.
Printer: . . . . . . . . :081.
Availability: 30 days.
First Delivery: . 1961,

PHYSICAL FORM

Drive Mechanism

Drive past the head:.
Reservoirs:

sprocket drive.
none.

Sensing and Recording Systems

Recording system: none.

Sensing system: sensing pins.
Multiple Copies: . none.
Arrangement of Heads

Use of station: . . sensing.
Stacks: . . . . . . . L
Heads/stack:. . . . . 8.

Method of use 1 row at a time.

.31

.311
.312

.32
.321
.322

.324

.325
.33

.34

.35

.351
.352

.41

.43

. 431
.432

.44

.51
.52
.521

.522
.523
.524
.525
.526

EXTERNAL STORAGE

Form of Storage

Medium: .
Phenomenon:

Positional Arrangement

Serial by:
Parallel by:

Track use
Data:

Redundancy check:
Timing: . . . . .
Control signals: .
Unused:

Total:

Row use:

Coding:

Format Compatibility:

Physical Dimensions

Overall width: ,
Length: .

CONTROLLER

Identity: .

Connection to Device

Devices per computer: .
Restrictions: .

Data Transfer Control: .

. 0.
. 0

631:072.100

PB 250
Input-Output
Flexowriter Reader

. paper tape.
. punched holes.

1 to N rows at 10 rows/
inch.

5 to 8 tracks at standard
spacing.

5 to 8 (normally 6 for origi-
nal input).

0.

1 (sprocket)

5 to 8 (plus sprocket track)
any length block as data.

PB 250 Flexowriter Data
Code Table No. 1. Any
5- to 8-track code, using
programmed translation.

. any device using 5-, 6-, 7-

or 8-track punched paper
tape.

0. 6875, 0.875 or 1 inch.
indefinite length.

. this function is performed

by the Central Processor.

1.

. nomne.

as determined by routine.

PROGRAM FACILITIES AVAILABLE

Blocks: .

Input-Output Operations

Input: .

Output:
Stepping:
Skipping:
Marking:
Searching: .

© 1962 by Auerbach Corporation and BNA Incorporated

as determined by routine.

one char, max. of 8 bits/
char.

none.

none.

none.

none.

no.
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631:072.530 PB 250
§ 072, .62  Speeds
.53 Code Translation: . . . (a) eight track binary, be- | .02l Nominal or peak speed:. 10 char/sec.
ing a matched code requir-| - 622 Important parameters: . none.
ing no translation. -623 Overhead .
(b) Flexowriter or other Time: . - . . . negligible.
code requiring translation Storage of routine: . . 1 long delay line.
by program. - Working storage: . . Line 00.
.624 Effective speeds: . 10 char/sec.
.54 Format Control:. . none. .63 Demands on System
i Component Condition *m.sec Percentage
.55 Control Operations per char
1Pr 3 I 65 65
Disable: . . . yes. Central Processor n 6 6
Request interrupt:. . no.

Select format:
Select code:

.56 Testable Conditions

Disabled:
Busy device .
Nearly exhausted: .

.6 PERFORMANCE

.61 Conditions

I: .
II: .

9/62

. yes, via routine.
. yes, via routine

. no.
. 1no.
. mo.
End of medium marks .

no.

. using standard routines.
. hardware limitation only.

* No operations on data included.

.7  EXTERNAL FACILITIES

.71  Adjustments

Adjustment: .
Method: .

.72 Other Controls:

.73 Loading and Unloading:.

.8 ERRORS, CHECKS

ND ACTION: . . .

i

AUERBACH / BNA ;

different tape widths.
move tape guides.

see Console, section :061.

there are no tape handling
facilities provided.

none, except those that can
be incorporated inrou-
tines.



STANDARD

INPUT OUTPUT: HIGH SPEED PUNCH

§ 073,

.1

11

.12

.13

.14

.21

.211
.212

.22

.221
.222

.23

.24

31
311
.312
.32

.321
.322

.324

.325

GENERAL

Identity: . High Speed Punch.
HSP-1.

Description

The High Speed Punch records 5-, 6-, 7-, or 8-track
paper tape at peak and effective speeds of 110 char-
acters per second. Punch operations are controlled

by programmed routines, and presently only one such |*
.41

routine is available in the PB 250 library (Cat. No.
109). This routine provides for output in octal binary
format only.
Availability: . 30 days.
First Delivery: . May 1962.

PHYSICAL FORM

Drive Mechanism

Drive past the head:.
Reservoirs:

sprocket drive,
none.

Sensing and Recording Systems

Recording system: . . die punches.
Sensing system:. . . . none,
Multiple Copies: none.

Arrangement of Heads

Use of station:
Stacks: . . . . . . .
Heads/stack: . . . . . 8 plus sprocket.
Method of use: . . 1 row at a time.

. punching.
1

EXTERNAL STORAGE

Form of Storage

Medium: . paper tape.
other opaque tapes.
Phenomenon: . fully punched holes.

Positional Arrangement

Serial by: row, at 10 rows/inch,

Parallel by: up to 8 data tracks plus
sprocket track.

Track use

Data:. . . . . . . . 5to8.

Redundancy check: . O.

Timing: . . . . . . 1 (sprocket).

Control signals:. . . 0.

Unused: . . . .. . O.

Total: . 5 to 8 (plus sprocket track).
Row use: . ., . . . all for data.

.33

.34

.35

.351
.352

.42
.421
.43

.431

.432
.44

.51

.511

.52
521
.522
1523
524
.53

.54

.55

.56

631:073.100

PB 250
Input-Output
High Speed Punch

Coding: . as defined by program.
Format Compatibility:. any device using 5-, 6-, 7-,
or 8-track punched paper
tape.
Physical Dimensions
Overall width: 0.875 or 1 inch.
Length
Roll: . 1,000 feet.
CONTROLLER
Identity: . . this function is performed
. by the Central Processor.
Connection to System
On-line: . 1.
Connection to Device
Devices per com-
puter: ? max; 1 selected ata
time,
Restrictions: ?
Data Transfer Con-
trol: by routine.
PROGRAM FACILITIES AVAILABLE
Blocks
Size of block:, as defined by routine.
usually one long delay line:
256 locations.
Input-Output Operations
Input: . none.
Output: one block.
Stepping:. none.
Skipping:. none.
Code Translation:. matched codes.
Format Control: none.
Control Operations
Disable: . P yes.
Request interrupt: . no.
Select format: no.
Select code: no.
Testable Conditions
Disabled: . . no.
Busy device: . . . . mno.
Nearly exhausted: . . no.
End of medium
marks: . . no.

(© 1962 by Auerbach Corporation and BNA Incorporated
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631:073.600

PB 250

§ 073

.61

.62
.621

.622

.623

.624

9/62

PERFORMANCE

Conditions

I. ... .. ... . usingHSP-1 routine.

m . ... . .. . . counting hardware limi-
tations only.

Speeds

Nominal or peak

speed: . . . . .
Important parameters
Chars per 22 bit

110 char/sec.

word:. . . . .. . 3.
Overhead
Time:. . . . . . . . 6 m,sec/block.

Storage: . . one long delay line (256
words).
Effective speeds: . 110 char/sec.

Demands on System

Component Condition m. sec per char. Percentage
Central Processor: I 9.1 100.
I 0,048 0. 05,

.71

.72

.73

731

.732

.733
.734

4

EXTERNAL FACILITIES

Adjustments

Adjustment:
Method: . .

Other controls

Function
Indicate low tape
supply to operator:

Loading and Unloading

Form

lamp

Volumes handled
Storage
Roll: . ..
Replenishment time:

Adjustment time: .
Optimum reloading
period:. . . . .

ERRORS, CHECKS
AND ACTION:. ., .

| AUERBACH / BNA |

for two tape widths.
tape guide movement.

Comment

not testable,

Capacity

1,000 feet.

2 to 3 mins.

unit needs to be stopped.
2 to 3 mins.

18 mins.
none, except those that

can be incorporated in
routines.



STANDARD

EDP

REPORTS

INPUT-OUTPUT: HIGH SPEED READER

§ 074.

.1 GENERAL

.11 Idemtity: . . . . . . . Paper Tape Reader.
HSR-1.

.12 Description

.13

.14

.21

.211
.212

.22

. 221
.222

.23

.24

.3
.31
.311
.312
.32

.321
.322

This is a high speed Digitronics Model 3500 paper
tape reader. A photoelectric sensing system is
used in the reader and characters can be read at a
rate of 300 per second. Characters can be read
from 5-, 6-, 7-, or 8-channel tape.

There is only one routine presently available for the
standard reader. This routine (Cat. No. 0108A)
reads in a tape prepared by the Octal Utility Package
binary punching routine at full speed.

Availability: . . 30 days.

First Delivery: . Feb 1962 (**).

PHYSICAL FORM

Drive Mechanism

Drive past the head: .
Reservoirs: .

. pinch roller friction.
none.

Sensing and Recording Systems

Recording system: . . .none.
Sensing system: photoelectric.
Multiple Copies: . . . mnone.
Arrangement of Heads

Use of station: . sensing.
Stacks: 1

Heads/stack: )
Method of use

8 plus sprocket.
1 row at a time.

EXTERNAL STORAGE

Form of Storage

Medium: . . . . . . . paper tape.
other opaque tapes.
Phenomenon: . . fully punched holes.

Positional Arrangement

Serial by: . .
Parallel by: .

row, at 10 rows/inch.
up to 8 tracks at standard
spacing.

.324

.325
.33

.34

.35

.351
.352

.41

.42
.421
.43
.431
.432
.44

.51

.511

512
.52

521
.523
-524
1526
.53

.55

631:074.100

PB 250
Input-Output
High Speed Reader

Track use
Data: . . . . . . . . Sto8
Redundancy check: . . 0.
Timing: . . . . . . 1 (sprocket).
Control signal . 0.
Unused: . . .0,
~Total: . . . . 5 to 8 (plus sprocket track).
Row use: . . all for data.
Coding: . as defined by program.
Format Compatibility: any device using standard
punched tape.
Physical Dimensions
Overall width: . 0. 6875, 0.875, or 1 inch.
Length: . . . . indefinite.
CONTROLLER
Identity: . . this function is performed
by the Central Processor.
Connection to System
On-line: . . . . . . . 1.
Connection to Device
Devices per computer: . at least 2 max; 1 selected
for input at a time.
Restrictions: . . . . . ?
Data Transfer Control: . by routine.
PROGRAM FACILITIES AVAILABLE
(Using Routine No. 0108A)
Blocks
Size of block: . . . . . 256 words.
768 chars.
) 1 long delay line.
Block demarcation: none.
Input- Output Operations
Input: . . read 1 block forward.
Stepping:. . . . none.
Skipping:. . . . . . . none.
Marking: . . . . none
Searching: . . . none.
Code Translation: . matched codes.
Control Operations

Disable: . . . . . .
Request interrupt:. .
Select format:

Select code:

© 1962 by Auerbach Corporation and BNA Incorporated

——

. yes.
. no.

. yes, via routine.
. yes, via routine.
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631:074.560 PB 250

§ 074. .63 Demands on System
.56 Testable Conditions Component: . . . . . .Central Processor.
m. sec per char: . . . .3.3.
Disabled: . . . . . . no. Percentage: . . . . . .100.
Busy device: . . . . . nmno.
Nearly exhausted: . . no. .7  EXTERNAL FACILITIES

End of medium marks: . no.
.71 Adjustments

Adjustment: . . . . . for three tape widths.
Method: . . . . . . . tape guide movement.
-6 PERFORMANCE .72 Other Controls: . . . . none.
.61 itions: . . . . . . i i
61 Conditions using Routine No, 0108A, .73 Loading and Unloading
.62 Speeds .731 Volumes handled: . . . no handling facilities.
. .732 Replenishment time: . . 1 to 2 mins.
.621 Nominal or peak speed: .300 char/sec. eplentshment time uni(z ner:grslsto be stopped.
-622 Important parameters .733 Adjustment time: . . . 1 min.
Sii;ttggf R ‘3 $§Z§ .734 Optimum reloading
623 Overhead period: . . . . . . . indefinite.
Time: . . . . . . . 5m.sec/block, 8 ERRORS. CHECKS
Storage of routine: . . 1 long delay line. ’ AND ACTION: none.
Working storage: . . 6 fast storage words, I routines may incorporate
.624 Effective speeds: . . . 298 char/sec. some checks.
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STANDARD

§ 075.

.11

.12

INPUT-OUTPUT: CARD PUNCH COUPLER

GENERAL

Identity: . . . . . . . Card Punch Coupler.

Description

No firm specification of this unit is available.

.13
.14

First Delivery: . . . .

© 1962 by Averbach Corporation and BNA Incorporated

631:075.100

PB 250
Input-Output
Card Punch Coupler
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STANDARD

EDP

REPORTS

§ 076.

.1 GENERAL

.11 Identity: . .

631:076.100

PB 250
Input-Output
Card Reader

INPUT-OUTPUT: CARD READER

12 Description

No firm specification of this unit is available,

Card Reader. 13 Availability: . . . . . 7
CR 2. '
.14 First Delivery:. . . . ?

© 1962 by Auerbach Corporation and BNA Incorporated 9/62






631:081.100

STANDARD

EDP

REPORTS PB 250
Input-Output
Flexowriter Typewriter

INPUT-OUTPUT: FLEXOWRITER TYPEWRITER

§ 081. .25 Range of Symbols
Numerals: . ., . . . . 10 0-09.
-1 GENERAL Letters: . . . . . . . 26 A - Z; upper and lower
- . . . case,
.11 Identity: . . . . . . . Flexowriter Typewriter. Special: . . . . . .. 23.
s Alternatives: . . . . . none.
+12 Description FORTRAN set: ., . . . yes.
The Flexowriter is an electric typewriter with paper ,'i,ast“i'COBOL set: . . . 59 yes.
tape reading and punching facilities. On-line, it otali v wv v e :
functions as an integrated console and input-output .3 EXTERNAL STORAGE
unit, providing keyboard and paper tape input, typed
and punched output. Off-line, it can be used to pre- | .31 Form of Storage: . . . paper.

pare, list, or duplicate punched tape. The various
functions of the Flexowriter are described in the fol-| ,32 Positional Arrange-

lowing report sections: ment: ., . . . . . .10 positions/inch.
6 lines/inch.

Console:, . . . . . . . :06l, . . .

Tape punch: . . . . . . :071. .35 Physical Dimensions

Tape reader:. . . . . . :072. P s R
Printers . . . . . . . . :08L. .351 Overall width:. . . . . up to 11 inches.

This report covers only the typewriter facilities of -4  CONTROLLER
the Flexowriter. The Flexowriter can time-share 41
its operations with the computer; however, the :
effectiveness of time-sharing is reduced because
only one character is transferred at a time during 43
input or output modes of operation. :

Identity: . . . . . . . this function performed by
the Central Processor.

Connection to Device

.431 Devices per com-
puter: ., . . . . . . 1.
.432 Restrictions:. . . . . none.

The routines now available allow for up to 68 per
cent free time on output but no overlap on input when
the Flexowriter is operating at its peak speed of 10

characters per second. 44 Data Transfer Con-
.13 Availability: . . . . . 30 days. trol: as determined by routine.
.14 First Delivery:, , . , 1961,

.5 PROGRAM FACILITIES AVAILABLE

.2 PHYSICAL FORM

.51 Blocks: . . . . . . . as determined by routine.
.21 Drive Mechanism
.52  Input-Output Opera-

.211 Drive past the head: . . pinch roller friction. tions: . . . . . . . asdetermined by routine.
.212 Reservoirs:. . . . . . none.
.53 Code Translation: . . as determined by routine.
.22  Sensing and Recording Systems
.54 Format Control:. . . as determined by routine.
.221 Recording system: . . . engraved hammers.
.222 Sensing system: . . . . typewriter keyboard. .55 Control Operations
.223 Common system: . . . no.
Disable: . . . . . . . yes.
.23 Multiple Copies Request interrupt: . . no.
Select format: . . . . via tab stops only.
.231 Maximum number Select code: . . . . . mo.
Interleaved carbon: . approx. S.
.232 Types of master .56 Testable Conditions
Multilith: . . ., . . vyes.
Xerox: . . . . . . yes. Disabled: , . . . . . no.
Spirit: . . . . . . yes. Busy device: . . . . . no.
Nearly exhausted: . . mno.
.24 Arrangement of Heads: standard typewriter method, End of medium marks: no.

(© 1962 by Auverbach Corporation and BNA Incorporated 9/62



631:081.600

PB 250
§ 081. .63 Demands on System
Component Condition m. sec per char or Percentage
.6 PERFORMANCE Processor: 1 (Input) 6* or 6.
Processor: II (Output) approx. 30* or 29,

.61 Conditions

L
1.

.62 Speeds

.621 Nominal or peak
speed: . . . . . . .
.622 Important parameters:
.623 Overhead
Time: . . . . . .

Storage: . . . . .
.624 Effective speeds: . .

9/62

input.
output,

10 char/sec.

none.
I II
6 m.sec/char 20 m.sec/

char
one long delay line.
10 char/sec or less, de-

pending on programming.

AUERBACH / BNA

* minimum value, with good programming. No operation on data
included.

.7  EXTERNAL FACILITIES

.71 Adjustments: . . . . . normal typewriter.
.72 Other Controls: . . . . see section :061.

.73 Loading and Unload-

ing: . . . . . . . .normal typewriter opera-
tion.

.8  ERRORS, CHECKS

AND ACTION: . . . . none, except those that can
be incorporated in rou-
tines.

A

W



631:082.100

STANDARD

EDP

REPORTS

PB 250
Input-Output
Line Printer

INPUT: INPUT-OUTPUT: LINE PRINTER

§ 082. .13 Availability: . . . . . ?
1 GENERAL .14 First Delivery: ., . . . 17
.11 Identity: . . . . . . . Line Printer,

.12 Description

No firm specification of this unit is available.

© 1962 by Auerbach Corporation and BNA Incorporated 9/62






EDP

STANDARD

REPORTS

INPUT-QUTPUT: MAGNETIC TAPE UNIT

§ 091.
.1 GENERAL
.11 Identity: . Magnetic Tape Unit.
MTU 1.
MTU 2,
Magnetic Tape Control
Unit.
MTC 1.
.12 Description

The Magnetic Tape Unit available with the PB 250
incorporates the Ampex FR 400 Tape Handler. Up
to six of these units can be connected to the PB 250
either directly (when they are called MTU 1's) or
via its Magnetic Tape Control Unit (when they are
called MTU 2's).

Programming for these units must be carefully done
since there is no automatic lateral or longitudinal
parity generation. The programmer must provide
for writing and timing the gaps between blocks.

Only one routine (Cat. No. 103) is presently avail-
able for the MTU 1. This routine allows for an
effective input speed of 2,000 characters per
second and 1,300 characters per second on output
transfers, The format is compatible with suitable
IBM binary tapes; and the tape speed is 10 inches
per second. No overlap with computation is prac-
tical,

.13 Availability . . . . . ?
.14 First Delivery:. ., . MTU 1, March 1962 (¥**),
MTU 2, none yet.
.2 PHYSICAL FORM
.21 Drive Mechanism
.211 Drive past the head:, . pinch roller friction.
.212 Reservoirs
Number: . . . . . . 2,
Form: . swinging arm.
Capacity: . each approx 4 feet,
.22 Sensing and Recording Systems
.221 Recording system: magnetic head.
.222 Sensing system: magnetic head.
.223 Common system: , . read/write head,

.23 Multiple Copies:

.24 Arrangement of Heads

Use of station: ,
Stacks: . . .
Heads/stack: .
Method of use: ., .

none.

reading or writing.
1.

7.

1 row at a time.

.31
L3311
.312
.32
.321

.322
.324

.325

.33
.34

.35

.351
.352

.41

.43
.431

.44

.55

EXTERNAL STORAGE

Form of Storage

Medium: .

Phenomenon: .

Positional Arrangement

Serial by:

Parallel by:
Track use
Data:.

Redunda.nc,:y ;:heck: .

Timing:

Control signals: .

Unused:

Total:

Row use

Data: . . . . ..
Redundancy check:
Timing: . . . .

Control signals: .

Unused: ..

Coding: . .
Format Compati-

bility:

Physical Dimensions

Overall width:
Length:

CONTROLLER

Identity: .

Connection to Device

Devices per com-
puter:

Data Transfer Con-
trol:

PROGRAM FACILITIES

AVAILABLE: .

Control Operations

Disable: . .
Request interrupt: .
Select format:

Select code:

@© 1962 by Auerbach Corporation and BNA Incorporated

631:091.100

PB 250
Input-Output
Magnetic Tape Unit

plastic tape with magneti-
zable surface.
magnetization.

1 to N rows at 200 rows/
inch.
7 tracks.

7.
0.
0 (restricted to self-clock

usage).

0.
7

OO0+

as provided by routine.

IBM binary with 1,024
char. blocks.

0.50 inch.
3, 600 feet per reel.

this function is performed
by the Central Processor,

entirely by program.

as provided by program.

yes.
no.
yes, via routine,
yes, via routine.
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631:091.560 PB 250
§ 091. .63 Demands on System
.56 Testable Conditions
m.sec. per Percen-
Disabled: . Component Condition long line tage
B;:; d:vice: L. gg. Central Processor I (using 862 100.
Nearly exhausted: no. routine)
End of medium marks: no. I (us;ng .
routines) 4 100.
.6 PERFORMANCE .
.7 EXTERNAL FACILITIES
.61 Conditions :
.71 Adjustments: . none.
L..... . . MTU1.
IL: Ce MTU I (MTU 1 with MTC | .72 Other Controls
1).
) Function Form
.62 Speeds I I Tape Speed: button,
.621 Nominal or peak Forward/Back-
speed: . . . . . . . 2,000char/sec 15,000 char/sec. wa?:d: button.
.622 Important parameters Stop: button.
Reading/writing . .
speed: . . . . 10 inches/sec 75 inches/sec. 73  Loading and Unloading
Rewind speed:. . . . 60 inches/sec 200 inches/sec.
Gap between blocks: 0,75 inch 0. 75 inch, .731 Volumes handled )
Start-stop time: . . . ? 2 Storage Capacity
.623 Overhead Spool: . . . .. 3, 600 feet.
Time to write gap:. . 75 m.secs. 2 m. secs. .732 Replenishment time: 2 to 3 minutes,
Storage of control .734 Optirr}um reloading
routine: . . . . 2long lines ?. period:. . . . .. . 1 I .
Temporary storage : up to 72 4 mins.
of data: , . . . . . line0o0, 04, 17 2. mins.
.624 Effective speeds
I
Imput: . . . ... . 2,000 char/sec. .8 ERRORS, CHECKS AND
Output: ., . 1,300 char/sec. ACTION: . . . . . none, except those that can
Comment: using routine no. 0103B, be incorporated in rou-
II: ? tines,
9/62 AUERBACI-I/_LM




STANDARD

EDP
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631:101.100

PB 250
Input-Output
X-Y Plotter

INPUT-OUTPUT: X-Y PLOTTER

§ 101.

.1 GENERAL

.11 Identity: . Digital Graph Recorder.
PB 250,

.12 Description

The PB 250 Digital Graph Recorder is a two-axis re-
corder used for plotting one variable against another.
The increment value is fixed at 0.0l inches and the
equipment has a maximum capacity of 200 incre-
ments per second in either the +X, -X, +Y, or -Y
direction, singly or in pairs. A further limitation

is a maximum of 10 pen movements (up from, or
down to, the paper) per second.

(© 1962 by Auerbach Corporation and BNA Incorporated

.12

.13

.14

Description (Cont'd)

There is a single routine available in the library.
This routine operates at 200 adjacent points per
second or, as a particular case, 1.25 plots per
second at 0.5 inch intervals.

The plotting chart is 100 inches long in the X direc-
tion and 12 inches in the Y direction.

Availability: . 60 days.
First Delivery: . May 1962.
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631:111.100

PB 250

Simultaneous QOperations

SIMULTANEOUS OPERATIONS

§ 111,
.1 SPECIAL UNITS

.11 Identity: .

there are no special op-
tional facilities needed,

.12 Description

The only simultaneous operation possible is between
input-output devices and the Central Processor.

© 1962 by Auerbach Corporation and BNA Incorporated

.12 Description (Cont'd.)

Theoretically a number of input-output operations
can take place simultaneously, but this capability is
severely limited by the complexity of the input-output
arrangements. It is not, in general, possible to
time share any operations unless a special routine
has been written for each specific case. At present
no routine in the PB 250 library services more than
one input-output device, and only the Flexowriter
output routine allows any overlapped internal
processing.
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EDP

REPORTS

631:121.101

PB 250

Instruction List

INSTRUCTION LIST

INSTRUCTION

SECTOR

ST

OP

LINE

OPERATION

Title and Explanation

Mg

SA

SA

SA

SA

Ms

14
15
16

17

32

31

31

30

42

46

47

40

56

My,

ML

My,

ML

****O

0***0*

0***1*

00

ML

Arithmetic - Fixed Time Instructions

ADD Addition
(A) - (M)—>(4)

SUB Subtraction
(A) - (M)—>(4)

DPA Double Precision Addition
(AB) + (M, M + 1)—>(AB)

DPS Double Precision Subtraction
(AB) - (M, M+ 1)—> (AB)

Arithmetic - Variable Time Instructions
(S = number of sectors between position of instruction and sector
address in instruction.)

MUL Multiply
(B) x (C)—>'(AB) if S=22
- (C)—>(A), if S=1, and bits 20-21 of B are 0Ol.

DIV Divide
(AB) / (C)—>(B), remainder —>(A)
(See section .051:14 regarding the accuracy of this instruction.)

DVR Divide Remainder.

This operation is designed to operate on a remainder as produced by
the DIVide instruction. A special instruction sequence is needed to
maintain accuracy, and the notes in .051:14 regarding the accuracy of
the DIV instruction still apply.

SQR Square Root
V(AB)—> (B); if S=22. (AB) must be positive.

Logic - Fixed Time Instructions.

AMC AND M and C
Place a 1 bit in B wherever both M and C have 1 bits.

AOC AND OR Combined
Place a 1 bit in B wherever both M and C have 1 bits and also place a
1 bit in B wherever M has a zero bit and the original contents of B had
a 1 bit,

EXF EXtract Field
Preserve those bits in B where there is a zero in the corresponding bit
position in M.

EBP EXtend Bit Pattern
Starting from the right end (least significant) each position of M is
checked; if the position contains a zero, the corresponding position of
A is changed so that it is the same as the bit written to its immediate
right.

CAM Compare C and M.
Turn overflow indicator on if equal, off if unequal.

© 1962 by Auerbach Corporation and BNA Incorporated 9/62



631:121.102 PB 250
INSTRUCTION LIST-Contd.
§ 121,
INSTRUCTION OPERATION
SECTOR | ST | OP LINE Title and Explanation
Logic - Fixed Time Instructions (Continued).
Mg 1 37 M, TRU Transfer Unconditionally.
Mg 0 35 M, TAN - Transfer if A is negative.
Mg 0 36 M, TBN Transfer if B is negative.
Mg 0 34 M, TCN Transfer if C is negative.
Mg 0 75 M, TOV Transfer on overflow.
77 TES See input-output,
* * 41 * GTB Grey to Binary.
1 grey-coded character in A —>Binary coded number in A or its ones
complement,
Input - Output.
SA * 70 Signal PTU Pulse To Specified Unit.

A 5-bit identification signal togethér with a 1 bit "activate"
pulse is used. The "activate' pulse is held until the
sector address is reached, thus allowing timing of the
pulse to match the timing requirement of the external
relays.

* * 57 * CIB Clear Input Buffer.
Zeroes are placed in the 8-character Input Buffer.
* * 51 * RTK Read Typewriter Keyboard
* * 52 * RPT Read Paper Tape
The computer accepts one character from the flexowriter.
D 0 77 Test TES Transfer on External Signal
Value This tests for, and transfers on, the presence of the signal specified in
the line number of the instruction. Such signals include:
(a) Flexowriter input incomplete
(b) Flexowriter output not ready
(c) Magnetic tape gap signal
(d) Magnetic tape reader clock input
(e) High speed reader sprocket input
(f) Breakpoint switch on signal.
* * 53 * RFU Read Fast Unit
This instruction reads a character from any fast unit into the input buffer.
It is necessary to use the Pulse to Specified Unit commands to send out
and time the selection, starting and stopping of this unit. The Dis-
connect Input Unit command is used to terminate each RFU command.
Format * 55 * LAI Load A from Input Buffer
Sector (a) The contents of the input buffer are placed within bits 14 through 21
# 376 of register A. A Format Word is used to mask out unwanted bits.
376 * 55 * (b) If the Format Word is located in any sector 376, selective inser-
tion of zeros into register A is possible.
SA * 6 [CHAR. WOC Write Output Character.
OUTPUT] This is the major output instruction. The character to be written
occupies part of the instruction. The unit to receive the character
is specified by the entry in the line number field of the instruction
either by itself or in conjunction with a previous Pulse to Output Unit
Command.

9/62
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INSTRUCTION LIST 631:121.103

INSTRUCTION LIST~Contd.

§ 121,
INSTRUCTION OPERATION
SECTOR| ST | OP LINE I Title and Explanation
Input - Output (Continued)
WOC Write Output Character (Continued)

The WOC command must be used in conjunction with a timing constant
so as to sustain the information until it has been received by the par-
ticular output unit.

SA * 73 X * BSI Block Serial Input

This instruction allows for up to 254 words of information to be loaded
into the computer line X from some external shift register at the full
2 megacycle rate of the PB 250. Masking the information is done
during input by comparison with the corresponding bit contents of the
line containing the instruction. These bits include the parity and guard
bits.

SA 72 X * BSO Block Serial Output
This is the reverse of Block Serial Input.
* 1 4N * * CLA, CLB, CLC Clear register A, B, or C.
Mg * ON My, I LDA, LDB, LDC Load (M) into register A, B, or C.
Mg * 07 Mi, I LDP Load Double Precision
(M, M+l)—s (AB)
Mg * IN Mi, 1 STA, STB, STC Store register A, B, or C, in M.
Mg * 13 M, I SDP Store Double Precision
(AB)—>(M, M+1)
* * 01 * * IAC Interchange A and C
(A)—(C), (C)—>(4)
* * 02 * * 1IBC Interchange B and C
(B)—(C), (C)—>=(B)
* * 03 * * ROT ROTate register
(A)—> (C), (C)—>(@B); (B)y—>(A).
SA * 26 X MLX Move Line X
Move S locations from Line X to Line 7.
SA * 71 X MCL Move Command Line
Move S locations from the line containing the instruction to line X.
SA * 33 PHrk® I LRS Logical Shift Right
Shift (AB) right S places, copying the parity bit into the most significant
S places.
SA * 20 o R I NOR NORmalize
(AB) normalized —>(AB)
S = maximum number of shifts.
SA * 21 R I SLT Shift Left
(AB) shifted left S bits; sign position undisturbed.
SA * 22 *HEE I SRT Shift Right

(AB) shifted right S bits; sign bit undisturbed but copied into most sig-

nificant S bits of AB.
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631:121.104 PB 250
INSTRUCTION LIST~Contd.
§121
INSTRUCTION OPERATION
SECTOR | ST | OP LINE Title and Explanation
Logical - Variable Time Instruction
(S = number of sectors between instruction sector and sector address.)
SA * 20 *QrEAk NAD Normalize and Decrement,
(AB) normalized —> (AB)
(C) - number of shifts needed —> (C)
S = maximum number of shifts.
SA * 22 ke RSI Right Shift And Increment
(AB) / 25 —> (AB); Overflow is inhibited.
(C) +S—>(C)
SA * 23 Vit SAI Scale right And Increment
As RSI, except that the operation ceases if (C) becomes non-negative
before the full shift is completed.
SA * 33 Q¥H&* SBR Shift B Right
Shift bit 21 of A into B, and then continue shifting the new contents of
B S - 1 places, bringing zeros into the most significant bits of B.
SA * 21 *QEE* 1SD Left Shift and Decrement
(AB) X 25— (AB); Overflow is inhibited.
©)-5—(©)
INSTRUCTION LIST NOMENCLATURE
Symbol Definition
A: . . . Register A,
B: e e Register B,
C: PN Register C.
M: . . Operand.
Mg: . . Sector of an operand or transfer location.
M;: .. Line of an operand or transfer location.
D: .o Sector of a transfer location being used with an implied line address.
L . Index Register Tag.
S: . . Number of sectors between instruction sector and sector address. In
shift instructions this defines the maximum no. of shifts required.
SA: . Sector Address, being treated as a constant to determine length of
instruction.
*: . . . Position not considered during instruction execution:

9/62
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STANDARD

EDP

REPORTS.

§ 131.
.1 SOURCE PROGRAM

QUADRATICSS$

DIM:GG(4.3)$

LOD:GG$

I=1$

PNT:1$

JK=1%

JL =25

M= 3%

Y = GG(I, JL)-n.2-4*GG(I, JK)*GG(I, IM)$
TST:Y$

MJP:3$

XA = (-GG(L, JL}FY .. 5)/(2*GG(I, JK))$
PRA:

Xi=$

PRF:(8C)XA$

© 1962 by Auverbach Corporation and BNA Incorporated

631:131.100

PB 250
Coding Specimen
ATRAN

CODING SPECIMEN: ATRAN

.1

SOURCE PROGRAM (Cont'd)

XB = (-GG(I,JL)-Y.n.. 5)/(2*GG(I, JK))$
PRA:X2 = §
PRF:(8C)XB$
PNT:4$
TST:1$
XEQ:4$
JMP: 2§
HLT:END$
PNT:2$
= H1§
JMP:1$
PNT:3%
PRA:
THE ROOTS ARE IMAGINARY
$
JMP:4$ END:0$.
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631:132.100

STANDARD

EDP
RERORTS PB 250
Coding Specimen
SNAP |
§ 132, CODING SPECIMEN: SNAP |
.1 CODING SHEET
(Pb] SNAP SYMBOLIC CODING SHEET
PROBLEM: D. P. C-W Assembly DATE:
PROGRAMMER: PAGE 1 of 3
LOCATION ADDRESS TAG REMARKS
START D P $+1 S
o F Al
I B C
S T B SPACE Set space link -1
S T A PHASE Set phase link -1
C L A READ S
L A I MASK S LCharacter —>A
READ R P T $ - 2 S ,|
R P T $+1 lReject last character
T E S 30, $-1 )
T E S 30, READ Wait for next character
C I B $-2 . S
MASK ojc|l |7
C A M $+1 S
O Cc T 56 ‘
T o} F CR Exit if CR
C A M $+1 S
o C T 20
SPACE T (6] F Al Exit to space link
PHASE I B C Exit to phase link
S R T 3 Phase link - 1
I A C Assemble by 3
S R T 19
C L A READ S Return to read
Al s L | T | 14 Space link - 1
S T B M1 Save last 8 bits
L D A $+1 S Set space link - 2
T (0} F A2
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§ 132. .4  MACHINE PROGRAM
.2 SYMBOLIC CODING 00002$00150702;
) 00102$030 7502;
START LDP $+1 S 00202$000 0200;
TOF Al 00302$022 1202;
IBC 00402$023 1102;
STB SPACE 00502$00754500;
STA PHASE 00602$01455502;
CLA READ S 00702$00555200;
LAI MASK S 01002$011 5200;
READ RPT $-2 S 01102$010 7736;
RPT $+1 01202$007 7736;
TES 30, $-1 01302$01185700;
TES 30, READ 01402%$+0000077;
CIB $-2 S 01502$01655602;
MASK OCT 77 01602$+0000056;
CAM $+1 S 01702$060 7502;
OCT 56 02002$02155602;
TOF CR 02102$+0000020;
CAM $+1 S 02202$030 7502;
OCT 20 02302$000 0200,
SPACE TOF Al 02402$030 2210;
PHASE IBC 02502$000 0100;
SRT 3 026023052 2210;
IAC 02702$00754500;
SRT 19 03002$047 2110;
CLA READ S 03102$101 1202;
Al SLT 14 03202$03350502;
STB Ml 03302$036 7502;
LDA $+1 S 034023022 1102;
TOF A2 03502$00754500;
STA SPACE
CLA READ S

9/62

ASSEMBLY PRINT OUT

PB 250 ASSEMBLY

IDENTIFICATION: CONTROL LIST ASSEMBLY

PHASE 1
INPUT:FLEX

PHASE 2
OUTPUT:FLEX

END OF JOB
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631:133.100

STANDARD

EDr

' REPORTS PB 250
Coding Specimen
CINCH
CODING SPECIMEN: CINCH
§ 133.
.1 CODING SPECIMEN
PB 250 CINCH CODING SHEET
PROGRAM NAME PAGE OF
PROGRAM NO. SPECIAL I.D.
BY DATE
L
C C INSTRUCTION
O | LOCATION | O SYM.
D D I (03 NOTES
E E T | OP| R | ADDRESS| CODE
9 Set Location
L 010 O 46 0160 TAC | Type headings
010 1 02 | C 0138 SIB C+1 Run=1
2 03 C 0138 SIM | C+1
3 04 C 0140 SIL C+2050 Any large number.
4 17 0002 RPT
5 10 0004 CAD | b
6 07 G 0050 TSI
7 T 12 0004 ADD | b/2-b2+b
8
9
0
1
013 2 26 0004 TNT | Type B
3 26 0006 TNC | Type R
4 06 | C 0104 MIT | start. Run=Run+1, go to start.
S 00 0000 HCT | end.
5
7
L 013 8 D +1 Constants
9 2050
0 2
1
2
3
4
5
6
7
8
9
L 016 O ARU| N Carriage control functions are (tab) and
1 (tab | A tab)R (c/r). This message contains 11 characters
2 B ( tab)R and is stored in 0160- 0163
3 (c/ r ;
4 E End of Tape.
5
6
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STANDARD

EDP

REPORTS

DATA CODE TABLE NO. 1

631:141.100

PB 250
Data Code Table

§ 141. .221 More significant
pattern: . . . . . . 2 bits: A and B, A, B =16,
.1 USE OF CODE: . . . . Flexowriter keyboard. 32.
.222 Less significant
.2 STRUCTURE OF CODE pattern: . . . . . . 4 bits: 1, 2, 4, 8.
.21 Character Size:. . . . 8 bits. .23 Character Codes
.22 Character Structure
LESS MORE SIGNIFICANT PATTERN
SIGNIFICANT
PATTERN UPPER CASE LOWER CASE
0 16 32 48 0 16 32 || 48
0 Sp ) : SP o) ;
1 ™ J A / 1 j a $
2 v K B S 2 k b s
3 L = T C 1 3 t c
4 C M D U 4 m d u
5 N ] v E n 5 v e
6 0 e W F o 6 w f
7 & P G X 7 p g X
8 * Q H Y 8 q h y
9 R ( Z I r 9 z i
10 uc uC
11 STP " . , STP ! ,
12 LC 1C
13
14 ? CR TB + CR TB
15 - DEL - DEL

© 1962 by Auerbach Corporation and BNA Incorporated
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STANDARD

EDP

REPORTS

§ 151.

.1 UTILITY ROUTINES

.11 Simulators of Other
Computers:

.12 Simulation by Other
Computers: .

.13 Data Sorting and
Merging: . . .

.14 Report Writing: .

. none.

. none.

. none.

. none.

631:151.100

PB 250
P. 0. Facilities
PROBLEM ORIENTED FACILITIES
.15 Data Transcription: . . none,
.16 File Maintenance: . . . none,
.17 Other:
Mathematical
Reference: . . . . PB250 Library.
Date available:. . . . current.
Description:
Three double precision routines are available
(Multiply, Divide and Square Root) plus the ele-
mentary mathematical functions.
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STANDARD

EDP

REPORTS

_ § 161.
.1
1

12
.13

.14

.15

.21

PROCESS ORIENTED LANGUAGE: ATRAN

GENERAL
Identity: . Algebraic TRANslator.
ATRAN.

Origin: Packard Bell Computers.

Reference: Specification Manual,

Description:

The ATRAN language is designed for uses similar

to those of FORTRAN, and there is a considerable
similarity in thg syntax of the arithmetic statements.
Otherwise, however, there is no relationship be-
tween the two languages.

The ATRAN language consists of unlabeled algebraic,
input-output, data description statements and con-
trol point statements. Each algebraic statement is
limited to two levels of parentheses. Any use of the
trigonometric functions contained in the program
requires a complete statement: e.g., y = Sin: X is
the only permissible form. The naming of state-
ments is done by interspersing "Control Point state-
ments'' between the other statements. Each control
point is represented by a two-digit number; thus, a

maximum of 99 control points can existin a program.

The names of variables may be one or two letters.
Initial letters, I, J, K, L, M, and N indicate fixed
point variables.

Transfers of control are governed by sequences of
two to five elementary statements. Separate instruc-
tions are used to control the size and point position
of output data items, and input must be in CINCH
standard format, which is fairly flexible. The
Flexowriter is the only equipment used for input

of the source program, although a High Speed Read-
er, if available, can be used to load the ATRAN
phases.

No diagnostic or documentary aids are available for
the ATRAN language.

Documentation is confined to remarks inserted in
the source program for off-line listing.

Publication Date: . August, 1962.

PROGRAM STRUCTURE

Divisions

DIMension statement, de-
scribing lists or arrays.

Data Description: .

.21

.22

.25

Divisions (Contd.)

Control Point State -
ments: ,

Procedure State-
ments: .

Procedure Entities

Program:
Statements:

.23 Data Entities

Subscripted vari-
able: .

Variable:

Subscript: . . . . .
Alphanumeric data: .

-24  Names

.241 Simple name formation

Alphabet: .

Size: . P
Avoid key words:
Formation rule: .

.242 Designators

Procedures: .

Data
Variables:

Subscripts:

Equipment
Flexowriter Reader:

Flexowriter Key-
board: .

Flexowriter
Punch .

Translator con-
trol:

Structure of Data Names

.251 Qualified Names: .
.252 Subscripts

Number per item: .
Applicable to: .
Class may be
Special index vari-
able:
Any variable:

© 1962 by Averbach Corporation and BNA Incorporated

631:161.100

PB 250
Process Oriented Language
ATRAN

provide labels to identify
points within the program,
to allow jumps.

all other statements.

statements.
words.

variable and one or two
subscripts.

fixed point part and ex-
ponent.

positive integers.

characters.

Ato2;0to9.

2 chars max.

no.

numeric for control points.
alphabetic for data.

implied via Control Points
1 through 99.

first (or only) character
must not be I through N,

first (or only) character
must be I through N,

implied by "LOD" instruc-
tions.

implied by "PUT" and "PRx"
instructions.

implied by "PNx" instruc-
tions.

none.

none,
2

floating point variables,

yes,
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631:161.252

PB 250

§ 161.

.252 Subscripts (Contd.)
Class may be (Contd )
Literal:
Expressmn .
Form may be
Integer only:
Signed: . . .
Truncated frac-
tion:. . .
Rounded fractlon
.253 Synonyms
Preset: .
Dynam1ca11y set

.26 Number of Names

.261 All entities:
.262 Procedures

Control points:
.263 Data -

Floating variables
plus subscripts
and lists:

Integer & ﬂoatmg
constants plus
arrays: . .

Subscripts plus sub—
script combina -
tions:

.27 Region of Meaning of
Names:

no.
no.

yes.
positive only,

no.
no.

no.
no.

401.

99.

175.

127.

31.

all universal,

.3 DATA DESCRIPTION FACILITIES

.31 Methods of Direct Data Description

.311 Concise item pic—
ture: . .
.312 List by kmd .
.313 Qualify by adjec—
tive:
.314 Qualify by phrase
.315 Qualify by code:
.316 Hierarchy by list:
.317 Level by indenting: .
.318 Level by coding: .
.319 Others
Define by naming
convention: . . .
Define by format: .

.32 Files and Reels:

.33 Records and
Blocks: .

.34 Data Items

.341 Designation of
class:

.342 Possible classes
Integer:
Fixed point:.
Floating point:
Alphabetic:
Alphameric:

.343 Choice of external
radix:

9/62

none.
none.

none,
none,
none.
none,
none,
none.

yes, using initial letter.

yes.

none.

none.

descriptor.

only positive,

only positive integer,
yes.

no.

no.

no.

.344 Possible external

radices:

.345 Justification: . .
.346 Choice of code: . .
.348 Item size

Variable size:
Range on input: .

Alphameric:

.349 Sign provision: .

.35 Data Values

.351 Constants: .
.352 Literals

Possible sizes
Integer: . .
Fixed point: . .
Floating point: . .

Alphabetic:
Alphameric: .
Designation:

Sign provision:

.353 Figuratives:,
.354 Conditional var1ab1es

.36 Special Description

Facilities:

decimal,
left on output.
no.

no variation possible,

less than 100, 000 in mag-
nitude.

18 characters (***),

optional.

none.

0 through 99.

none.

less than 100, 000 in mag-
nitude with up to 5 places
to right of decimal point,

none,

none,

none; they must be in-
cluded directly in the
statement.

optional.

none,

none,

none.

.4  OPERATION REPERTOIRE

.41 Formulae

.411 Operator list

l ?.$>..*.-. T

SIN .
COs: .
ASN: ,
ACS: .
ATN:.
LOG:. .
LGN:. .
ABS:

.412 Operands.al'lowed

Classes: .
Mixed scaling:
Mixed classes:
Mixed radices:
Literals:

.413 Statement structure

Parentheses
a -b - cmeans: .
a+ b x c means: .
a/b/cmeans: .
abC means:

.414 Rounding of results

On output:

| AUERBACH / BNA |

add.

subtract,
multiply.
divide.

square root.
exponentiation,
is replaced by.
sine,

cosine,
arcsine,
arcosine,
arctangent,
exponent,

log.

natural log.
absolute value.

all numeric.
yes.

no.

no.

yes.

(a-b)-c.
a+(bxc).
(a/b)/c.
(ab)e

rounding in 10th decimal
place, irrespective of
number of characters
output,



PROCESS ORIENTED LANGUAGE: ATRAN

631:161.415

§ 161.

.415 Special cases
X=X, . .
x=x+1:

x =4, 7y
x= 5x107+y

x =y integer part: .
.416 Typical examples:

.42 Operations on Arrays:.

.44 Data Movement and
Format:

x=0 - x$
x=x+1%
x=4,7%y$

x = 5.0x10.0.7. 0+y 2. 0%
not practical.

A=B*[(A(, K)*C(I)-H/D(L)
NEY-(3.7*G)$

X=[y (B*B-4*A*C)-Bl/[2*A]$

none,

number of places and
decimal point can be
stipulated within each out-
put instruction.

.45 File Manipulation: none,
.46 Operating Communi-
cation: . none,
.47 Object Program Errors
Error Discovery  Special Actions
Overflow: hardware halt with indication
of error.
In-out: sum check halt with indication
of error.
Invalid data: no check none.

.5 PROCEDURE SEQUENCE CONTROL

.51 Jumps
.511 Destinations
allowed:
.512 Unconditional jump: .
.513
.514
.515

Switch: ..
Setting a switch:
Switch on data: . .

.52 Conditional Procedures

.521 Designators
Condition: .

Procedure:

any control point; e.g.,
PNT :03

any control point; e.g.,
JMP:03

none,

none.

explicit test of each value.

. TST instruction.
. implied.

.526 Alternative desig-

.522 Simple conditions

Expression v
Expression:
Variable v
Variable: .
Variable v
Literal: .
Variable v
Figurative:
Variable v
Condition:

.523 Conditional rela-

tions:

.524 Variable .condltlons:

.525 Compound condi-

tionals: .

nator:

.528 Typical escaﬁ[‘)les

Prepare A for test-
ing. If positive,
jump to Pnt 46:

Prepare K for test-

ing. f K= 8]ump

to :03:

.53 Subroutines:

.54  Function Definition by

Procedure: .

.55 Operand Definition by

Procedure:

.56 Loop Control:

.6 EXTENSION OF THE

LANGUAGE:

.7  LIBRARY FACILI-

TIES:

.8  TRANSLATOR CON-

TROL: .

.9 TARGET COMPUTER

ALLOCATION CON-
TROL: . .

© 1962 by Auerbach Corporation and BNA Incorporated

. . no.

. . no.
. yes.
. no.
. yes.

. none.
. positive .

negative.
Zero.
not zero.

. . none.

none.,

TST:AS.
PJP:46.

TST:K.
XEQ:8.
JMP:03.
none.

none.

none.

must be programmed.

none.

none,

none.

none; all allocation is
done by CINCH Interpre-
ter,
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STANDARD

EDP

REPORTS

MACHINE ORIENTED LANGUAGE: SNAP |

§ 171.
.1  GENERAL
.11 Identity: . SNAP I

Symbolic Non-optimizing

Assembly Program.

.12 Origin: Packard Bell Electronics.
.13 Reference: Packard Bell Computers.
.14 Description

.15

.21

.22

.23

.24

.241 Compound addresses: .

This is simple one-to-one assembly language with
mnemonic operation codes and no macros. The
manipulation of addresses and locations across
delay lines of the store must still be carefully con-
trolled by the programmer. Relative addressing is
restricted to one delay line at a time.

Publication Date: . . July 1962,

LANGUAGE FORMAT

Diagram

LOCATION | OP | ADDRESS | TAG || REMARKS

Legend

LOCATION: .a symbolic or an absolute
address expressed in oc-
tal notation.

OP: . a mnemonic for a machine
code or pseudo-operation.

ADDRESS: . . (a) an operand address
expressed in symbolic,
absolute, or relative
terms.

(b) a literal to be used as

an operand,

TAG: defines if time sequencing
and/or indexing is to be
used, by the use of S, I,
SI codes.

Corrections: . no special procedures.

Special Conventions

expressed relative to any
symbolic address, with-
in the same line, i.e.,
READ-16.

.243

.244

.31
.311

.312

.313
.315
.316

.32

.321

.323

.326

.33

.41

.411

Literals
BCD pseudo code: .

DEC pseudo code: .

Special coded ad-
dresses: .

LABELS
General

Maximum number of
labels: .

Common label forma-

tion rule: .

Reserved labels: .
Designators: . . . .
Synonyms permitted:

Universal Labels

Labels for procedures
Existence:
Formation rule:

Labels for constants
Existence: .
Formation rule: .

Labels for variables
Existence:
Formation rule:

Local Labels:
DATA

Constants

Maximum size constants
External language

Machine form
Integer
Binary: . .
Fixed numeric
Scaled binary: .

Floating numeric: .
Alphabetic:

© 1962 by Averbach Corporation and BNA Incorporated

631:171.100

PB 250
M. 0. Language
SNAP |

allows the translation and
storage of 1 to 3 alpha-
numeric characters, or
of one control character
(carriage return, etc.).

allows the translation of a
six digit decimal con-
stant to binary form,
with possible scaling.

$ indicates "This address."”

256,

up to 5 alphameric char-
acters; one of which must
be alphabetic.

none.

no special rules.

yes.

optional.

up to five alphameric
characters; including at
least one alphabetic.

optional.
same as for procedures,

optional.
same as for procedures.

all universal.

decimal, under 2,097,152,

decimal, under 2,097,152
ignoring the decimal
point, with scaling value
Q, where 0 < Q < 21,

. not available,
. 6-bit code, stored at maxi-

mum of three per word.
Translation dependent
upon preceding lower case
or upper case symbols.
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631:171.420 PB 250
§ 171. .543 Label adjustment
.42 Working Areas Set labels equal: yes.
Set labels relative: yes, within the same line,
.421 Data layout: implied by use. Set absolute value: . yes.
.422 Data type: . . implied by use. Clear label table: . . no.
.544 Annotation: . . none available,
.545 Other:. . . . none.
.43  Input-Output Areas
. .6 SPECIAL ROUTINES
.431 Data layout: defined by hardware. AVAILABLE: . . none.
.432 Data type: . . implied by use. -
.7 LIBRARY FACILI-
-5 PROCEDURES TIES: . . . .. none.
-51  Direct Operation Codes .8 MACRO AND PSEUDO TABLES
-511 Mnemonic .81 Macros: . . . . . none,
Existence: mandatory. -
Number: . 59. 82 Pseud
Example: . MUP for "multiply". ) e
.512 Absolute Code Descriptio:
Existence: not available, © cription
BCD: stores a given three character
.52 Macro-Codes: none. alphameric literal in standard
format.
.54 Translator Control BSS: . .. .. reserves a block of locations
starting at the present setting
.541 Method of control of the location counter.
Allocation counter: by absolute label or DEC: stores a decimal literal in bi-
pseudo. nary format.
Label adjustment: . by pseudo. END: terminates a program.
Annotation: . none. X . lic 1 : ith
542 Allocation counter EQU: defines a symbolic Of:atlon wi
Set to absolute: es reference to a previously de-
Set to label: T 3_:0 ’ fined symbol, an absolute loca-
Step forward: yes, within any one line. bg;c)eniogit‘i:gi Eﬁﬁite;; setting of
Step backward: . yes, within any one line, . . L
Reserve area: . . yes, using BSS pseudo- OCT: stfc;ie;aatn octal literal in binary
operation. ORG: sets the location counter,
SKP: advances the location counter.

9/62
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STANDARD

EDP

REPORTS

MACHINE ORIENTED LANGUAGE: CINCH

§ 172.

.1

.11
.12

.13

.14

w15

.2

.21

GENERAL
Identity: . CINCH Interpreter.
PBC 1006.
Origin: . Packard Bell Computers.
Reference: . . CINCH Interpreter,

PBC 1006.

Description

The CINCH Interpreter language is basically simi-
lar to machine language instructions. The scope of
the interpreter operations is much greater than that
of the PB 250 instruction repertoire and resembles a
sophisticated machine code. All input takes place
under the direct control of special characters in the
data words, and no checking is provided during in-
put. Numeric output is under program control while
alphanumeric output is controlled by special charac-
ters contained in the data word. The programmer
can insert tracing instructions at will and suppress
tracing from the console. Although one or more
fast lines are available, no facilities are provided
by which a programmer can take advantage of them.
The standard macros, however, do use these lines
to give improved performance.

It is possible to enter machine code from CINCH,
but writing in machine code for incorporation in
CINCH requires extreme care on the part of the pro-
grammer.

There are few direct documentation facilities in
CINCH other than the print-outs of diagnostics. It

is possible to dump a running program on the punched
paper tape, but this takes place in binary format and
cannot be read by the CINCH programmer. Print-
outs of specified storage locations are possible using
either data or command format,

Publication Date: . March, 1961.

LANGUAGE FORMAT

Diagram: one of two types of typed
line on plain stationery.
Part T oP| 1 ADDR G/R
Size, char. (| 1 2 1 4 1
Part T OP ADDR C/R
Size, char. 1 2 4 1

.312

Common label
formation rule:

.313 Reserved labels

For 0000:
.314 Other restrictions: . .
.315 Designators: . .
.316 Synonyms permitted:
.32 Universal Labels:
.33 Local Labels: . .
.4 DATA
.41 Constants

.411 Maximum size constants

Integer: .
Fixed numeric: .
Floating numeric: . .
Alphabetic: . . . .
Alphameric: . . .

.412 Maximum size literals

Integer: . .
Floating numeric
Binary: .
Alphabetic: .
Alphameric:

© 1962 by Auverbach Corporation and BNA Incorporated

631:172.100

PB 250
M. O. Language
CINCH

.22 Legend

T (Trace Tag): . indicates if instruction is

to be printed during pro-
) cessing.

OP (OP Code): . . . . 2numeric char specifying
the operation.

I (Index Tag): . . . . one alphabetic tag, A
through G, specifying an
index register to be used
to modify the address of

. the operand.

ADDR (Address): . address of operand.

C/R (Carriage Return): specifies the end of the
instruction.

.23 Corrections: . rewrite.

.24 Special Conventions:. . none.

.3 LABELS

.31 General

.311 Maximum number of labels
Instructions: 4, 095.
Constants: . 2,047.

. four-digit number between

0000 and 4,095.

. interpreter pseudo-accu-

mulator.

.31+ 6N + A < 12,285,

I = no. of instructions.

N = no. of numeric values.

A = no. of alphameric char-
‘acters used in literals.

nou

. none.
. no.

.all.

. none.

not available.

not available.

10 decimal digits.
as required.

as required.

10 decimal digits.

1038,
no practical limit.
no practical limit.
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631:172.420

PB 250

§ 172
.42

.421
.422
.423

.43

.431
.432

.433

.51

.511

.512

.52

.521

.522

.53
.54

.541

9/62

Working Areas

Data layout: . . . . . specified in program..
Data type: . . + « + . always floating point.
Redefinition: . . . . . no,

Input-Qutput Areas

Data layout:* . . . . . explicit reference.
Data type:
Input: . . . .. .. control char A, C, D, L,
X.
Output: . . . . . . specific instructions.
Copy layout: . . . . . no.
PROCEDURES
Direct Operation Codes
Mnemonic
Existence: . . . . . only as comments on
coding sheets.
Number: . . . . . . 15.
Example: . . . . . RPT; Read Paper Tape.
Comment: . . . . . these must also be written
as absolute instructions
for entry to the computer.
Absolute
Existence: . . . . . mandatory.
Number: . . . . . . 1s. )
Example: . . . . . 17; Read Paper Tape.
Comment: . . . . . the absolute code is equiva-
lent to the machine
code, but does not have
the same value, i.e.,
Read Paper Tape code is
52 in machine language.
Macro-Codes
Number available
Input-output: 9.
Arithmetic:. . . . . 2.
Math functions: . . 8.
Index controls: 5.
Logic: « « . . . . . 8.
Interpreter controls: 3.
Examples )
Simple: . . . . . . DIV(@M)
Divide the accumulator
by (M).
Elaborate: . . . . . MIT F 0500
Modify Index Register F
" and Transfer to 0500 if
the index limit has been
passed. :

Interludes: .. . . . no.

Translator Control

Method of control
Allocation counter: . see .542,
Label adjustment: . no. -
Annotation: . . . . no.

.542 Allocation counter .
Set to absolute: . . . by $ control character on

tape.
Set to label: . . . . no.
Step forward: . . . one per instruction input.
two per constant input.
Step backward: . . . no.

Reserve area: . . . no.
.543 Label adjustment: . . none; all labels have fixed
positions in store; e.g.,
0139 refers to PB 250
line 14 sector 213.
.544 Annotation: . . . . . none.
.545 Other
Control diagnostics: . yes.
Control output .
precision: . . . . . yes.

.6 SPECIAL ROUTINES AVAILABLE

.61 Special Arithmetic

.611 Facilities: . . . . . . as provided by installation.

.612 Method of call: . . . . unconditional transfer with
automatic use of an In-
dex Register to store ad-
dress of original trans-
fer instruction.

.62 Special Functions

.621 Facilities: . . . . . . as provided by installation.
.622 Method of call: . . . . asin .612,

.63 Overlay Control: . . . not possible.
.64 Data Editing ’

.641 Radix conversion: . . binary to decimal.
.642 Code translation: . . none.
.643 Format control

Size control: ., . . . via SFL pseudo code.

Special characters: . tab or carriage return are
i transferred after typing
or punching data values.
.644 Method of call: . . . instruction.

.65 Input-Output Control: . none.

.66 Sorting:. . . . . . . none.
.67 Diagnostics: . . . . . included only as macro in-
structions.
.671 Dumps: .. . . . . . mno.
.672 Tracers: . . . . . . using ETM and LTM
pseudo operations.
.673 Snapshots: . . . . . using Trace Tag field in
‘ - . each individual instruc-
tion.
W7 ( -LIBRARY FACILITIES
.71 Idemtity: . . . . . . . installation provided.
.72 Kinds of Libraries .
|':721 Fixed master: . . ... no.

.722 Expandable master: . . no.

|.723 Private: -. . . . . .. yes.

&
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MACHINE ORIENTED LANGUAGE: CINCH

631:172.730

§ 172.

.73
.74
.75
.8

.83

. . . paper tape.

Storage Form:

Varieties of Contents: . as provided by installation.

..... variable.

Mechanism:

MACRO AND PSEUDO TABLES

CINCH Instruction Code

Code Description

ADD (M): . . . (AC) + (M)—> (AC).
SUB  (M): . (AC) - (M)—> (AC).
MUP (M): . (AC) x (M)—>(AC).
DIV  (M): . . . (AC) / (M) —> (AC).
ADA (M): . . . (AC) +|(M)|—> (AC).
DVM (M): . . . (M) / (AC)—>(AC).
CLA (M): . . . (M)—>(AC).

CSA  (M): . . . - (M)—>(AC).
CAA (M): . . . |(M)]—>(AC).
STA (M) . . . (AC)—>(M).

STB (D) (M): . . . (D—=> (M).

TRU (M): . . Transfer to (M).

TAN (M): . . . Transfer if (AC) is negative.

TAP (M): . Transfer if (AC) is positive.

TAZ (M): . . Transfer if (AC) is zero.

TNZ (M): . Transfer if (AC) is not zero.

CAM (M): . . Compare (AC) - (M); and set
Comparison Switch to High,
Low or Equal.

TCL (M): . . . Transfer if Comparison Switch
"Low'".

TCH (M): . Transfer if Comparison Switch
lVHighl' .

TCE (M): . . . Transfer if Comparison Switch
"Equal".

TCU (M): . Transfer if Comparison Switch
not "Equal".

SBI (I) (M): . . M)—> (D).

SIM (I) (M): . . . Set the increment of the index
register to (M).

SIL (I) (M): . Set the limit of the index regis-

ter to (M).
MIT (I) (M): . . . Increment and test the index
register, transfer if index
register limit passed.

(© 1962 by Auerbach Corporation and BNA Incorporated

.83 CINCH Instruction Code (Cont'd)

Code Description

RPT (M): . Read Paper Tape under control
of control char on tape. Store
in (M) onwards.

RTK (M): . Read Typewriter Keyboard un-
der control of typed control
char. Store in (M) onwards.

TNT (M): . . Type (M) in data format, fol-
lowed by tab.

TNC (M): . Type (M) in data format, fol-
lowed by CR.

PNT (M): . Punch (M) in data format, fol-
lowed by tab.

PNC (M): .« . Punch (M) in data fermat, fol-
lowed by CR.

TAC (M): . Type alphanumeric characters
from (M) onwards until control
character found in storage.

PAC (M): Punch alphanumeric characters
from (M) onwards until control
character found in storage.

TXT (I) -: . Type (I) followed by Tab.

PXT (D) -: . . - Punch (I followed by Tab.

SIN (M): . . . Sine (M)—>(AC).

Cos (M): . Cos (M)—>(AC).

ATN (M): . . . Arctan (M)—>(AC).

LNE (M): . . . Natural log [(M)|>(AC).

LOG (M): . . . LO%/[I (M)1>(AC).

EXP (M): . . . e(M_5(AC).

TEN (M): 10M)_5(Ac).

SQR  (M): . VIMI>(AC).

HLT: . . . .. Halt.

NOP: . . . .. No operation.

Enter Trace Mode; with break-
down switch down print out all
subsequent instructions as they
are executed until an LTM in-
struction is met with,

LT™: . .. .. Leave Trace Mode ... see ETM.

EXTM:, . . . . Transfer to PB 250 location M,
thus leaving CINCH language
programming.

SFIM: ., . . .. Punch or type (M) character when

instructed to transfer the fixed
point part of a number.

:f: Not available in CINCH 1B, a restricted version

which occupies 9 long lines (2 lines fewer than
the full version).
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STANDARD

EDP|

REPORTS.

§ 181.

.11

12

.13
.14
.15
.2

.21

.211
.212

.22

.221
.222

.223
.23

.231

.232
.233

.234

.31
311

.312
.313

GENERAL

Identity: .

Description:

PROGRAM TRANSLATOR: SNAP |

SNAP I Assembler,

This is a straightforward two pass assembler. It
operates from paper tape input to paper tape output,
A machine code listing can be obtained from the
tape on a Flexowriter. An error listing is typed out

on the Flexowriter.
Originator:
Maintainer:
Availability: .

INPUT

Language

Name: . .
Exemptions: .

Form

Input media: . . . .
Obligatory ordering:

Obligatory grouping:
Size Limitations

Maximum number of
source statements:

Maximum size source
statements: .
Maximum number of
data items: .
Others
Maximum number of
symbols:

OUTPUT
Object Program
Language name:

Language style:
Output media:

Packard Bell Electronics.
Packard Bell Computers,

July, 1962.

SNAP I.
none.

paper tape.

must be in correct logical
sequencing.

none.

no direct limit; but no pro-
vision is made to assemble
anything outside the com-
mand lines,

one instruction.

see next entry.

256 (this includes data
items, procedures,
constants, labelled
literals, etc.).

Octal Utility Package Com-
mand format.
6-bit Flexowriter code.

paper tape.

.32
.321
.322

.33

.41

.42
.43
.44
.45
.46

.51

Conventions
Standard inclusions:.
Compatible with: .
Documentation
Subject

Source program: .

Object program: .

Storage map: .
Language errors:

631:181.100

PB 250
Program Translator

SNAP |

none.
Octal Utility Package Com -
mand format.

Provision

coding sheet.

off-line Flexowriter list-
ing.

none.

print-out during compila-
tion, giving some indica-
tion of type of error.

.4 TRANSLATING PROCEDURE

Phases and Passes

1st pass:

2nd pass:

Optional Mode: .
Special Features: .
Bulk Translating: .

Program Diagnostics: .

Translator Library:

.5 TRANSLATOR PERFOR

forms symbol table, and
checks for language and
allocation errors.

prepares output tape and
checks for further lan-
guage errors.

none,

none.

yes.

none.

none.

MANCE

Conditions
I:

1I:

Object Program Space

.511 Fixed overhead: .
.512 Space required for each

input-output file:

.513 Approximate expansion

of procedures:

© 1962 by Auverbach Corporation and BNA Incorporated

using Flexowriter input-
output,

using High Speed Punch &
Reader.

none.

not applicable,

1,
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631:181.520 PB 250
§ 181. .62 Target Computer
.52 Translation Time .621 Minimum configura-
tion: . . . . .. . minimum PB 250,
.521 Normal translating .622 Usable extra facili-
L o.... . 18 mins translator loading ties: . . . . . .« . . any.
time plus 4 secs per
instruction.
I ...... . 2 mins translator loading
time plus 4 secs per
instruction.
.53 Optimizing Data: . . . none.
.7  ERRORS, CHECKS AND ACTION
.54 Object Program
Performance: similar to standard Ad- Error Check or Interlock Action
dress Sequenced hand “Onsequenced entries: input determines sequence.
coding. Duplicate names: none,
Improper format: yes print-out,
6 COMPUTER CONFIGURATIONS Incomplete entries: yes print-out,
Target computer over~
. flow: no.
.61 Translating Computer Inconsistent program: no.
.611 Minimum configura-
tion: .. . . . . . . PB250 with Flexowriter
and 13 long lines (3,328
locations).
.612 Larger configuration
advantages: . . . . . faster loading using High .8 ALTERNATIVE TRANS-
Speed Reader. LATORS: . none.

9/62
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STANDARD

EDPr

REPORTS

PROGRAM TRANSLATOR: ATRAN

§ 182.

.1 GENERAL

.11 Identity: . Algebraic TRANslator
ATRAN.

.12 Description:

The ATRAN translator works in conjunction with

the CINCH interpreter to produce a PB 250 program.
Unlike most translators, the procedure used main-
tains the intermediate forms of the program in the
computer storage throughout the process. Segments
of the translator are overlaid sequentially on each
other. No formal output program is produced; the
final result of the translation is a CINCH language
program already loaded into the computer, CINCH
cannot print out a CINCH program unless it receives
details as to which locations contain instructions
and which contain data; this effectively means that
there is no convenient documentation of object ver-
sions of ATRAN programs.

The restrictions of the ATRAN language have been
discussed in Section :061.14. The translator pre-
sently available has a large number of further se-
vere restrictions, The more important ones are
listed in Paragraph :23 below; others exist but are
not documented, While some of these can be avoid-
ed before assembling a source program, a few can-
not, and "guesstimates’ must be made.

The translation mode involving the overlaying of
segments of the translator means that the entire
translator must be loaded for each assembly. This
is no great hardship (5 minutes (*¥**)) if fast paper
tape equipment is available, but if the standard
Flexowriter, which takes 30 minutes (***), is used
this becomes an appreciable factor in considering
the efficiency of the ATRAN/CINCH system.

The final running of the system is done in an inter-
pretive manner using the CINCH system. As with
most interpreters, running overheads are high.

.13 Originator: . . Packard Bell Computers,
.14 Maintainer: . . Packard Bell Computers.
.15 Availability: . August, 1962,

.2 INPUT

.21 language

.211 Name: . ATRAN.

.212 Exemptions: . none,

.22

.221 Input media: . . . .
+ 222 Obligatory ordering:
.223 Obligatory group-

.23

Form

ing:

Size Limitations

Characters in a
Statement:

Statements in the
Problem: .

Variables: .

Constants: .

Literals:

Control Points: .

Subscripts:

Program Size:

Statements:

© 1962 by Auerbach Corporation and BNA Incorporated

631:182.100

PB 250

Program Translator

ATRAN

paper tape.
by sequence of operations.

dimension statements.

procedure statements with
control points inter-
spersed.

the number of characters
in one ATRAN statement
must not'exceed 100.
(This does not include
tape feed, delete code,
space, carriage return,
or tab.)

the total number of state-
ments in an ATRAN pro-
gram must not exceed
254,

the combined total of un-
dimensioned variables,
subscript variables, and
one-dimensioned lists in
an ATRAN program must
not exceed 175.

the combined total of con-
stants and two-dimen-
sioned lists in an ATRAN
program must not ex-
ceed 127,

the total number of char-
acters contained in all
literal messages appear-
ing in an ATRAN program
must not exceed 240. Nor
must the number of
messages exceed 64,

the combined total of con-
trol point statements and
subscript variables which
appear on the left side of
an equal sign must not ex-
ceed 125,

the number of subscripts
and distinct subscript
combinations appearing
in an ATRAN program
must not exceed 31,

the total CINCH memory
required by the compiled
program must not exceed
923 PB-250 storage loca-
tions.

the combined total of CF1
type statements (defined
to be all jumps and literal
output statements) must
not exceed 63.
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631:182.230 PB 250
§ 182. .423 Check only: yes, by halting the compu-
ter after first pass.
.23 Size Limitations (cont'd) .424 Patching: . . . . . mo.
- .425 Up-dating: . . . . . . mno.
. Type 2 Statements: . the combined total of
CINCH instructions gen- .43 Special Features
erated by CF2 type state-
ments (defined to be all .431 Alter to check
statements that are only: Ce e no.
neither CF1 type nor .432 Fast unoptimized
arithmetic) must not ex- translate: . . no,
ceed 125, .433 Short translate on re-
stricted program: . no.
Arithmetic Statements: The number of CINCH in-
structions generated by .44 Bulk Translating: . . no.
arithmetic statements
must not exceed 512, .45

.3 OUTPUT
.31 Object Program
.311

.312
.313

Language name: .
Language style: . .
Output media: ,

.32 Conventions:

.33 Documentation

Subject
Source program: .

Object program: .
Storage map: .
Restart point list:
Language errors:

. CINCH.
. . interpretive.
. . paper tape via CINCH In-

terpreter dump.

. . none.

Provision

. . input could be listed off-

line.

. . none,
. none,
. none,
. coded messages on Flexo-

writer, (The manual
comments that these may
be difficult to interpret.)

.4 TRANSLATING PROCEDURE

.41 Phases and Passes

ATRAN
1st Pass: .

2nd Pass:

3rd Pass: .
4th Pass: .

ATRAN-CINCH
Either: . .

Or:

.42 Optional Mode

.421 Translate: . .
.422 Translate and run:

9/62

reads ATRAN source pro-
gram tape, forms cer-
tain tables, and edits in-
put into various canoni-
cal forms.

reduces canonical forms to
standard form requiring
2 memory locations for
each CINCH instruction.

assigns CINCH index
registers.

edits instructions into
CINCH binary format.

dumps program onto paper
tape.

interprets and runs pro-
gram,

yes.
yes.

.46

.51

.52
.521
.53

.54

.61

.611

.612

.62

.621

.622

4

Program Diagnos-
tics: . . . . ..

Translator Library:

although CINCH contains
diagnostic routines,
these cannot be reached
except by manual patch-
ing.

none.

TRANSLATOR PERFORMANCE

Object Program

Space: , .

Translation Time

Normal translating: .

Optimizing Data: . .

Object Program Per-
formance: . . . .

923 locations available for
CINCH instructions,
data, and working stor-

age.

7

no optimization is under-
taken.

unaffected as compared to
hand-written CINCH rou-
tines; see :192,85,

COMPUTER CONFIGURATIONS

Translating Computer

Minimum configura-
tion:

Larger configuration
advantages: .

Target Computer

Minimum configura-
tion: .

Usable extra facili-
ties:

| AUERBACH / BNA |

basic PB 250 with Flexo-
writer,

faster loading of ATRAN

and CINCH if fast paper
tape reader is attached,

basic PB 250 with Flexo-
writer,

none.,



PROGRAM TRANSLATOR: ATRAN

631:182.700
§ 182,
.7  ERRORS, CHECKS AND ACTION
Check or
Error Interlock Action
Missing entries: none,
Improper format: check error code printout,
Incomplete entries: check error code printout,
Target computer
overflow: none,
Inconsistent pro-
gram: none,
.8  ALTERNATIVE
TRANSLATORS: . . . none,
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STANDARD

EDP

REPORTS

§ 191.

.1 GENERAL

.11 Identity: . .

.....

.12 Description

OPERATING ENVIRONMENT: OUP Il

Octal Utility Package III,
OUP I1I.
Trace I.

The Octal Utility Package III routine is the normal
input and output routine used with the PB 250 for
program loading. This routine accepts or dis-
patches instructions, numeric data, or OUP Binary
data (Data Code Table No. 2), in the appropriate
formats, from the Flexowriter or High Speed Read-
er, or to the Flexowriter or High Speed Punch. It
performs the translation, arranges the layout, and

controls the timing of the data transfers. Some sub-

sidiary functions, such as clearing a delay line to

zero, are also included.
.13 Availability: .
.14 Originator:
.15 Maintainer:
.16 First Use: .

.2 PROGRAM LOADING

.21 Source of Programs

.211 Programs from on-line
libraries: Coe
Independent programs:
Data: Coe
Master routines: .

.212
.213
.214

;.22 4Library Subroutines: .

.23 Loading Sequence:

.3 HARDWARE ALLOCA-
TION:

.4 RUNNING SUPER-

VISION: .

.5  PROGRAM DIAGNOS-
TICS

.51 Dynamic

.511 Tracing: .

current.
Packard Bell Computers.
Packard Bell Computers.

1961,

none.

paper tape.

keyboard or paper tape.
none.

same as independent

programs.,
as loaded.

incorporated in program.

incorporated in program.

Trace I subroutine; for
each executed instruction,
output on Flexowriter,

.512

.52

.61
.62

.81
.811

.812

.813

.82

.821

.822

.83

.84

Snapshots: .

Post Mortem:

OPERATOR CONTROL

Signals to Operator: .

Operator's Deci-
sions:

Operator's Signals:

LOGGING: . .

PERFORMANCE

System Requirements

Minimum configura-
tion: , Coe e

Usable extra facili-
ties: .

Reserved equipment: .

System Overhead

Condition I

Loading time: ..
Reloading frequency:

Program Space Avail-
able: ,

Program Loading Time

I: .

II:

(© 1962 by Auerbach Corporation and BNA Incorporated

631:191.100

PB 250
Operating Environment

OUP 1l

none,

none except binary dump on
High Speed Punch.

. incorporated in program.

. coded type-ins.
. none.

. none.

PB 250 with Flexowriter.

High Speed Reader 1
(HSR 1).

line OI plus the last two
sectors of line 05 and
line 06 for OUP,

using Flexowriter for
loading.
using HSR 1 for loading.

I II

3 minutes. ?

normally left undisturbed
in storage while running
programs.

all computer storage less
258 locations.

1 min, plus 900 millisecs
per instruction, plus 100
millisecs per numeric
digit, plus 7,720 milli-
secs per 256 word delay
line in OUP binary for-
mat.
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EDP

REPORTS

631:192.100

PB 250
Operating Environment

CINCH Interpreter

OPERATING ENVIRONMENT: CINCH INTERPRETER

§ 192.

.1

.11

.12

.13
.14
.15

.16

GENERAL

Identity: . CINCH Interpreter.
PB 250.

Description

The CINCH Interpreter allows programs written in
a simple, powerful language to be executed on the
Packard Bell 250 computer. A CINCH programmer
can develop and use a special CINCH library of sub-
routines if he finds it desirable. These routines
are normally relatively coded to allow for ease of
storage allocation. Any diagnostic aids required
must be incorporated while writing a program.

The interpreter works in floating point throughout
all operations, and output is in floating point for-
mat. The interpreter uses a 35 bit mantissa and 7
bit exponent. It is not possible, therefore, to ob-
tain a greater precision than ten decimal digits
whi'e using the interpreter.

The performance of the interpreter is not document-
ed in the standard manual. The overheads involved
in using CINCH language may reach 800 (***) per
cent when compared to good hand coding, and this
must be considered when comparing machine coding
with CINCH language.

Although there is no provision in the interpreter for
using any input-output devices other than the Flexo-
writer, a good machine language programmer with

adequate documentation on CINCH should be able to

provide these facilities in a standard manner ready

for inclusion in an installation subroutine library.

CINCH IB draft is a restricted version of the CINCH
II interpreter. It operates in only 9 lines (2, 304
words) instead of requiring 11 lines (2, 816 words);
and does not have the algebraic functions included.
(See section :171.83).

ATRAN CINCH is an augmented version of the CINCH
I interpreter. It is used to run ATRAN object pro-
grams. Itadds two more operations, FIX and

FLO, which set printing format to fixed or floating
point mode respectively, and amends the SFL [Set
Fraction Length] instruction.

Availability: . March, 1961.
Originator: Packard Bell Computers.
Maintainer: Packard Bell Computers.
First Use: . 1962,

© 1962 by Auerbach Corporation and BNA Incorporated

.21
.211

.212

.213

.214
.22

.23

.24

.241

.242

.31

L311

.32

.44

PROGRAM LOADING

Source of Programs

Programs from on-
line libraries: .

Independent pro-
grams: . .

. none,

. yes, in CINCH language.
Machine language is possi-
ble, but not recommend-
ed.
. via keyboard or paper
tape.
listing obtained if entered
from keyboard.

. paper tape.

Data:

Master routines:
Library Subroutines: , . paper tape in relocatable
binary or standard for-
mat,
(a) CINCH master pro-
gram tape.
(b) Program tape(s) and
darta tape(s) in any order.

Loading Sequence:

Interpreter Input

Language
Name: .

. CINCH II.
Exemptions: .

CINCH IB does not inter-
pret the algebraic func-
tions.

Form: paper tape or keyboard.

HARDWARE ALLOCATION

Storage

Sequencing of program
for movement be-
tween levels: ., not possible,

Input-Output Units: . only Flexowriter available,

RUNNING SUPER VISION

Errors, Checks and Action
Check or
Interlock

Error Action

Loading input error: check on binary or
master tape only

none.

none.

none,

indicate and halt,
Allocation impossible:
In-out error - single:
In-out error - persistent:

Storage overflow: check indicate and halt,
Program conflicts: zero divisor check.

Arithmetic overflow: check halt,

Underflow: yes set to zero.

Invalid address: none,
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631:192.450

PB 250

§ 192,

.45

.51
511

.512

.52

.81
.811

.812

.813

9/62

.82
Restarts: not possible, .821
PROGRAM DIAGNOSTICS
. .822
Dynamic
Tracing: . by continuous snapshots .83
(see below).
Snapshots: any instruction containing
a "Trace" tag is typed
when executed,
Post Mortem: Memory Print of instruc-
tion or data format at
60 instructions or 30 84
data items per minute, *
End of printing con-
trolled by Breakpoint
switch. .85
OPERATOR CON- 852
TROL: . as incorporated in pro- .
gram.
LOGGING: hand-written by operator,
in conjunction with type-
ins on the Flexowriter.
PERFORMANCE
System Requirements 853
Minimum configura-
tion: . PB 250 with Flexowriter 54
and 2, 560 words of -8
storage. 55
Usable extra facilities: extra storage, in 256- '25 6
word lines only, up to *
17 additional lines. 857
Reserved equip- :
ment: 2,304 words storage,
using CINCH IB,
2,816 words, using
CINCH II.

System Overhead

Loading time: . . . .

Reloading frequency:

Program Space Available

CINCH IB:

CINCHIL .. .. ..

Program Loading

Time: . . . . . .

. 20 minutes via

Flexowriter.
? minutes via High
Speed Reader.

. reloading only required

when overwritten.

. I+2D<S-2,304.

I+ 2D £S5-2,816.

I = no. of instructions;

D = no. of data locations
used; S = storage of PB
250 in words.

. I/70 minutes, where I

is number of instructions

Program Performance in U sec.

For random addresses

c=a+bhb:

b=a+b: . .
Sum N items:
c=ab:. .. ...
c=a/b: . .
b=va:. . .
b=1loga .

b=ea: . .
b=sina:. . . .
For arrays of data
ci=aj+ b;j:

c=c+ ajb;: . .
Branch based on com-
parison:

Moving: . . .

Data input per char-
acter: R

Data output per
item: .

AUERBACH |/ BNA

43,000.
43, 000.
19,000 N.
49,000.
55, 000.
64,000.
290, 000
141, 000.
292,000.

61, 000.
91, 000.

196, 000.
25,000.

100, 000.

2,000, 000.



631:201.001

STANDARD

=EDPr
REPORTS PB 250

System Performance

NOTES ON SYSTEM PERFORMANCE

§ 201.
The performance of the PB 250 Computer is strongly dependent on software. The ra-
tio of two performance times may be as great as 20-to-1, depending on the chosen me-
thods of programming.
For data input, three methods are possible:
° Unbufferéd Flexowriter (100 m.sec/char, no overlap possible).
o Buffered Flexowriter (40 m.sec/char, but only one character each 100 m.sec).
e High Speed Reader (3.3 m.sec/char, no overlap possible).
Only the second of these has a suitable routine available.

For data output, three methods are possible:

o Unbuffered Flexowriter (100 m.sec/char, no overlap with computation
possible).

e Buffered Flexowriter (25 m.sec/char, but only one char each 100 m.sec).

o High Speed Punch (6 m.sec/char, only one char each 9 m.sec).
Routines are available for Flexowriter output in both the buffered and unbuffered me-
thods. The routine for the High Speed Punch only produces output in machine oriented

form suitable for re-input. It dumps one delay line at a time.

Central Processor Performance

Six varieties of scientific computation are possible:
a) One word fixed point, with Time Sequencing.
b) One word fixed point, with Address Sequencing (SNAP I).
c¢) Two word fixed point, with Time Sequencing.
d) Two word fixed point, with Address Sequencing.
e) One word precision floating point.
f) Thirty-eight bit precision floating point (CINCH Interpreter).
All of the above except (b) and (f) require detailed hand coding.
The following table illustrates the diversity of estimated times, for the Central Pro-
cessor only, on the basic computations in Standard Mathematical Problem A and Stan-

dard Statistical Problem A. All times are expressed as ratios to the times for
case (a). ‘
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631:201.002

PB 250

§ 201.

9/62

Mathematical Statistical

a) 1.0 1.0
b) 1.8 5.2
c) 2.9 1.0
d) 6.1 5.2
e) 11.3 -

f) 19.8 23.0

GENERALIZED FILE PROBLEMS

Not applicable.

SORTING

Not applicable.
MATRIX INVERSION

No standard routines are available for matrix inversion operations.

STANDARD MATHEMATICAL PROBLEM A

This problem specifies eight digit precision and prefers floating point operation. Be-
cause the floating point time is long compared to fixed point, estimates have been made
for both cases.

The use of two-word, 38-bit precision floating point is conveniently available only in
CINCH. This factor forces the choice of input and output via the unbuffered Flexowrit-
er. This problem estimate is made using Configuration IX which has the necessary
equipment., No routines are available for Configurations X or XI.

The second problem estimate uses two word fixed point precision. This problem would
use standard routines for computation and input-output operations. The problem is al-
so restricted to Configuration IX for which the routines exist.

STANDARD STATISTICAL PROBLEM A

Standard Statistical Problem A only requires single length precision. This enables
straightforward hand coding to be used together with an unbuffered Flexowriter input in
Configuration IX. Because the problem is simple and presumably important, it is rea-
sonable to allow the advantages of Time Sequencing. It is also reasonable to assume
that a special routine would be written to take advantage of the High Speed Reader in
Configurations X and XI. An estimate has been made of the time such a routine would
take.

AUERBACH |/ BNA



SYSTEM PERFORMANCE 631:201.300

.3 MATRIX INVERSION | .312 Timing basis: . . . . . using estimating procedure
outlined in Users' Guide,
.31 Standard Problem Estimates . . 4:200.312.
2313 Graph: .. . . . . . . see graph below.

.311 Basic parameters: . . . general, non-symmetric _
matrices, using floating
point to at least 8
decimal digits.-

100.00-

10.00

Time in Minutes for .
Complete Inversion 1.00

7 7

0.01

)
P

1 2 47 g 2 47 100 1,000

Size of Matrix
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631:201.400 PB 250
.4 GENERALIZED MATHEMATICAL PROCESSING .413 Timing basis: . . . . . using estimating procedure
outlined in Users' Guide,
.41 Standard Mathematical Problem A Estimates 4:200.413.
.414 Graph: . . . . . . .. see graph below, for

.411 Record sizes: . . . . . 10 signed numbers, aver-

age size 5 digits, max.

Configuration IX, double
length, with fixed point

size 8 digits. arithmetic.
.412 Computation: . . . . . 5 fifth-order polynomials.
5 divisions.
1 square root.
Configuration IX; Double Length (12 digit precision); Fixed Point.
R = Number of Output Records per Input Record
1,000,000
7
4
2
100,000
7
v.di
: 1972
4
-
2
R=1 et
- 11
Time in Milliseconds ;4 49
per Input Record ’ -R-0.1
Ik
ER=0.01
4
1,000
7
4
2
100
01?2 47 10 & 700 2 4 71000

C, Number of Computations per Input Record

9/62
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SYSTEM PERFORMANCE 631:201.415

Standard Mathematical Problem A Estimates (Cont'd)

.415 Graph: . . . . . . . . see graph below, for
Configuration IX, double
length, with floating point
arithmetic.

Configuration IX; Double Length (12 digit precision); Floating Point.
R = Number of Output Records per Input Record

1,000,000

/

100,000

7

?\,0 \ /

Time in Milliseconds 19 ggo
per Input Record

200

7]

1,000

N
N

0.1 2 4 7 40 2 4 700 7100.0

C, Number of Computations per Input Records
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631:201.500 PB 250

.5 GENERALIZED STATISTICAL PROCESSING .512 Computation: . . . . . augment T elements in
cross-tabulation tables.
.51 Standard Statistical Problem A Estimates .513 Timing basis: . . . . . using estimating procedure
outlined in Users' Guide,
.511 Record size: . . . . . thirty 2-digit integral 4:200.513.
numbers. .514 Graph: . . . . . . . . see graph below.
1,000,000
7
4
2-
100,000
7
4
2 <
1]
P IX /’
Time in Milliseconds 19 ggo —
per Record ’ »
7 —
4
4 /I,
//
*
2 /
A
~
L~
1,000 >
7
4
2
100
2 4 7 7 ; 7
1 10 2 4 100 2 4 1,000

T, Number of Augmented Elements
Roman numerals denote Standard Configurations
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PB 250

Physical Characteristics

PB 250
PHYSICAL CHARACTERISTICS

© 1962 by Averbach Corporation and BNA Incorporated 9/62



631:211.102 PB 250
PB 250 PHYSICAL CHARACTERISTICS
High High Magnetic Digital
Unit Name Central Central Speed Speed Tape Card Graph
Computer Computer ! Reader
IDENTITY Punch Reader Unit Recorder
Model Number PB 250-PS7 | PB 250-PS8 HSP 1 HSR 1 MTU 1 CR 2 DR 1
HeightXWidthXDepth, inches
(See Note) 33% X 19X 24| 33%X%x19%X? [15%X19X? 7X?X? 404 %X 19X ? 18X14X12
Weight, pounds 110 110 27 35 500 40
PHYSICAL
Maximum cable lengths
o
Temperature, F.
Storage
Ranges
Humidity, %
]
Temperature, F.
Working
ATMOS- | Ranges .
PHERE Humidity, %
Heat Dissipated, BTU/hr. 3,600 3,600 900 540 5,850 430
Air Flow, cfm.
Internal filters
Nominal 115 115 115 115 115 115 115
Voltage
Tolerance ? ? ? ? ? ?
Nominal 60 60 60 60 60 60 60
ELECTRI- c
ycles
CAL
Tolerance
Phases and lines Single phase | Single phase | Single phase|Single phase |Single phase |Single phase| Single phase
Load KVA 0.100 0.100 0.250 0.150 1.625 0.125
All units fit into standard
19-inch racks having a depth
of 24 inches
NOTES




STANDARD

631:221.101

EDP
REPORTS
PB 250
Price List
PRICE DATA
§ 221.
IDENTITY OF UNIT PRICES
CLASS Monthly Monthly
No. Name Rental Maintenance Purchase
$ $
Central PB 250- Computer with integral AC power supply 1,200 40, 000
Processor PS7 and accompanied by Flexowriter. This
processor has one fast and eight long
delay lines giving a storage capacity of
2,049 22-bit words.
PB 250~ Same as above, but with battery power 1, 275 41, 500
PS 8 supply.
Internal
Storage MSR IN Memory Module of one delay line. 40 1, 200
MX 1 Memory Extension Chassis, for 24 or 23
MX 2 Memory Modules 75 2,495
Input/Output | HSP 1 High Speed Punch, 110 char/ séc. 150 4, 950
HSR 1 High Speed Reader, 300 char/sec. 190 4,550
MTU 1 Magnetic Tape Unit 445 14,750
MTC 1 Magnetic Tape Control Unit 510 17, 000
DR 1 Digital Graph Recorder 155 4,975
CpPC 1 Card Punch Coupler 90 2, 500
CR 2 Card Reader 145 4,062
© 1962 by Auerbach Corporation and BNA Incorporated 9/62
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651:001.001

STANDARD

EDPr
REPORTS Philco 2000- 210
Contents
CONTENTS
1. Introduction . . . . . . + & & ¢ v 4 4 0 4 e e e e e e e e e e 651:011
2. Data StTUCTUTE . v v v v & 4« v 4 o o o o o o s o s 0 o s 4 ... . 651:021
3. System Configuration
VII B, 10-Tape General System (Paired) . . . . . . . « ¢« « « . . . 651:031.3
VII B, 20-Tape General System (Paired) . . . . « « « « v « « . . . 651:031.4
4. Internal Storage
2200-Series 10w s Core Storage . . . . . . . . o o o4 0. 651:041
272,275 Magnetic Drum System . . . « . v« 4 o 4 4 . .o 651:044
5. Central Processor - Model 210 . . . . . . . e e e e e e e e e e 651:051
6. Console . . i e e e e e e e e e e e e e e e e e e e e e e e 651:061
7. Input-Output: Punched Tape and Card
240 Paper Tape System . . . + ¢ v ¢ 4 v 4 4 v e e e e e 651:071
241 Paper Tape System . . . . « ¢ ¢ ¢ ¢ v 4 0 v e 0 e 0. 651:072
258 Card Reader . . . . . . .+ o . .. e e e e s s . . . 651:073
Punch Card Controller . . . . . . C e e e e e e e e e e 651:073. 4
265 Card Punch e e e e e e e e e e e e e e e e e e 651:074
8. Input-Output: Printers
256 Printer . . & & v v 0 i e e e e e e e e e e e e e e e e 651:081
254 Printer Control Unit . . . . . . e e e e e e e . . . . 651:081.4
9. Input-Output: Magnetic Tape
234 Magnetic Tape . . . . . . . . . . . « v v« . « . .. .. 651:091

10. Input-Output: Other
235, 236, 237, 238 Input-Output Processors (90KC) v e s s 4 . . . . 651:101

252 Universal Buffer Controller e e e e e e e e e e e e 651:102
280 Universal Buffer Controller . . . . . . e v+« « . . . 651:102
309 Console Typewriter Buffer e e e e e e e e e e e e e 651:103
2281, 2282, 2283, 2284 Digital Incremental Recorders . . . . . . . . 651:104
293 Accounting Clock . . . . . . . . C e e e e e e e e e e 651:105
11, Simultaneous Operations . . . . « . « « . . e e e e e e e e e 651:111
12, Imstruction List e e e e e e e e e e e e e e e e e e e e e 651:121
13. Coding Specimens
ALTAC . .. .. e e e e e e e e e e e e e e e e e e e e e 651:131
TOPS e e e e e e e e e e e e e e e e e e e e e e e e 651:132
TAC . .. .. e e e e e e e e e e e e e e e e e e e 651:133

14, Data Codes
Internal, Magnetic Tape and Printer Binary

Coded Characters . . . . . v v v v v v v o v o v 0 o 0 0w 651:141

L 5 ¢ 651:142
15. Problem Oriented Facilities

Sort Generator .« v v v 4 4 v e e v e e e e e e e e e e e e e e 651:151.13
Sort (Interpretive) . . . . . . . e e e e e e e e e e e e e 651:151.13
PERT & v i vttt e e e e e e e et e e e e e e e e e e e e 651:151.17
Linear Programming . . . . . . . . . e e e e e e e e e e e 651:151,17
Statistical System - STAT . . . . . . . e e e e e e e e e e e 651:151.17
Input-Output Programming System (IOPS) e e e e e e e e e e 651:151.17
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CONTENTS (Contd.)

16. Process Oriented Language

ALTAC 3 . . 0 o v v v e e e e e e e e e e e e e e . . . . 651:161

TOPS 2 e e e e e e e e e e e e e e e e e e e e . . . . 651:162

COBOL-6L . & v v v v v vt e e e v e e e e e e e e e e . . 651:163
17. Machine Oriented Languages

TAC . . ... ... e e e e e e e e e e e e e e e 651:171
18. Program Translators

£ 1 651:181

TOPS 2 v v e v v v v e e e e e e e e e e e e e e e e 651:182

TAC .. ... . ... e e e e e e e e e e e  + v o o . . 051:184
19. Operating Environment

SYSD v v o i e e e e e e h e e e e e e e e e e e e e . 651:191

TOPS 2 e e e e e e e e e e e e e e e e e e e e e s 651:192
20, System Performance

Worksheet Data . . . . . . e e e e e e e e e e e e e e e . 651:201.011

Generalized File Processing . . . . . . . . . © + + e+ e« . . . 651:201.1

Sorting . . . . . .. e e e e e e e a e e e e e e e e e s 651:201. 2
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l 651:011.100
‘ STANDARD ’

EIDE

.‘ REPORTS Philco 2000- 210

Introduction

INTRODUCTION
§ 0l11.

The Philco 2000 is actually a series of three computer systems. There are three
prime systems distinguished by different central processors: 210, 211, and 212. The dif-
ferences in performance and price of the different systems are significant as shown in the
respective Systems Performance Sections, 651:201, 652:201, and 653:201. There is a large
body of common units, common interfaces, and common software. The following descrip-
tion applies generally to all the series; however, the final paragraph notes the major dif-
ferences of the 2000-210.

The computer system is in the large-scale scientific and real-time class. Its design
is oriented toward flexible off-line operations, with fast tape units, simultaneous operations
and concern for fast processing speeds. The central processors have a range of 50, 000 to
500, 000 instructions per second and rentals in the order of $40, 000 and up.

The Philco 2000 is designed for off-line operation of peripheral devices. The off-
line operations may be executed by a separate computer, the Philco 1000, or by the special
Universal Buffer Coatrollers (UBC).

The UBC unit is a versatile device, which contains a 1, 024 word buffer store. The
UBC may control any card, punched tape, magnetic tape, or printer off-line transcription,
including magnetic -tape-to-magnetic-tape. A UBC can be used on-line to control data trans-
fers to any one of seven peripheral units attached to it. In addition to the usual peripheral
devices there is a high speed (2, 000 cards per minute) reader.

Each 2000 computer configuration has one IOP (Input-Output Processor). This unit
can control up to 16 input-output units, There may be up to four UBC's, and the remaining
units may be magnetic tape. An IOP may contain from one to four assemblers. An assem-
bler provides for independent simultaneous input-output transfers. In effect, each UBC can
provide an extra simultaneous input-output transfer to any unit except magnetic tape, be -
cause loading or unloading a UBC buffer requires little time, and the UBC controls the peri-
pheral device at its own pace.

One especially convenient feature of the IOP is the automatic assignment of any idle
assembler to a data transfer request, thus relieving the programmer of optimizing
assignments.

The Model 234 Magnetic Tape Units which must be used on the 2000-210 and 2000-211
operate at a peak speed of 90, 000 characters per second. The block size is fixed at 1,024
characters. At full speed, using full blocks, the effective speed is 54, 600 characters per
second. Usually the standard problems have been timed for two cases: (1) blocked records
and (2) unblocked records. On the 2000-212 an alternative tape unit, Model 334, is available
with a peak 5peed of 240, 000 characters per second.

All three central processors operate in parallel on 48-bit words. Single address
instructions are packed two to a word. The number of index registers is optional on the 210
and 211 but in practice is standardized at eight. Eight registers, however, are standard on
the 212. When an instruction uses a special bit to denote indexing, three bits of the high or-
der end of the address are used to specify the register. This limits the value of the base ad-
dress, but not the modifier,

There is a wide variety of fixed and floating pojnt arithmetic instructions, but no
editing or conversion facilities. Special two instruction loops can be performed very rapidly
with no repeated access for instructions.

The computer operates asynchronously in all units and basic times vary from machine
to machine, and in different cases similar instructions require different execution times.
This report quotes ranges or averages of these times.
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INTRODUCTION~Contd.
§ 011.

There are several varieties of core store available. They have different cycle times,
and can be further varied by use of overlapped access. Drums are available on the systems
and data transfers are arranged to be parallel by word, at high data rates, - but may not be
overlapped with other operations. Disc storage is available on the 2000-212.

The three central processors, 210, 211, and 212, are upward compatible for in-
struction repertoire and functional facilities. Therefore, all software is written to be used
on all models, with some limitations on minimum configurations.

The main languages are TAC, ALTAC, and TOPS. TAC is a sophisticated symbolic
machine oriented language including macros and facilities for generators. The generators
include SORT and IOPS, an input-output system. ALTAC is a dialect of FORTRAN II. The
ALTAC translator can translate FORTRAN II programs with usually few changes. Its major
incompatibilities are Boolean operations and CHAIN functions. On the other hand, it includes
extended conditionals. TOPS is a macro oriented language for file manipulation; it includes
such facilities as updating and sorting. For individual data manipulation, TAC coding is
used. TOPS includes its own operating environment.

There is an automatic supervisor routine, SYSD. This routine covers running, trans-
lating, and debugging. In fact, it is probably not reasonable to operate a 2000 without a
supervisor.

There is a users' group called TUG. The library of routines is generally available
and includes a large selection in the field of nuclear code programs.

The Philco 2000-210 in particular:
e uses only the 10 microsecond non-overlapped store.
® has no real-time facilities.
® has usually lower performance and price compared to the others.
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" REPORTS

§ 021.
.1 STORAGE LOCATIONS

Name of Location Size

Character: 6 bits
Frame: 14 bits
Word: 48 bits
Block: 128 words
Band: 4,096
words

DATA STRUCTURE

Purpose
or Use

alphanumeric.
magnetic tape.
location in core
storage, mag-
netic drum.
magnetic tape, core
storage, pro-
grammed,
magnetic drum.

DATA FORMATS

Type of Information

Alphabetic: . .
Instruction: .

Instruction (input-output):.

Number

Fixed Point: . .
Floating Point
Exponent: ., . .
Fixed point part:
BCD:

Block:

© 1962 by Averbach Corporation and BNA Incorporated
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Philco 2000-210/211/212
Data Structure

Representation

1 char.
24 bits,
48 bits.

48 bits.
12 bits,
36 bits,

6 bit group.
128 words.
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STANDARD

EDP
s Phileo 2000- 210
System Configuration

SYSTEM CONFIGURATIONS

§ .031
.3 VIIB 10-TAPE GENERAL, PAIRED CONFIGURATION

Deviations from Standard Configuration

On-line: . . . . . . .. . .. + « +« « « « « « » « 2more index registers.
magnetic tape, 30,000 char/sec faster.
card reader can be switched from off-
line UBC.

Off-line: . . . . ... .4+.4v4e+ee++.+.... . magnetictape, 60,000 char/sec faster.
printer faster by 400 lines/min.
card reader by 1,500 cards/min.
1,024 characters only in UBC.

On-Line Equipment Equipment Rental
Core Storage: 5,800

8,192 words

Model 210 Central

7 Processor and 7,100
Console 650
Typewriter 900
Input-Otitput Processor: 4,400
two multiplexed trans-
missions to and from

magnetic tape.

8 Magnetic Tapes: 6,800
90,000 char/second

Total 25,650
— — — — — — > To off-line system

Total, including off-line
equipment: $ 33,765
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§ 031,

.3 VI B 10 - TAPE GENERAL, PAIRED CONFIGURATIQN (Contd.)

Off-line Hquipment

Equipment Rental

Universal
Buffer Controller: 1,560

L 2 Magnetic Tapes: 1,700
H 90, 000 char/second

Punch Card Controller: 1,365

‘—<—O Card Reader: 800
2,000 cards/minute
—+—Q Card Punch: 350
100 cards/minute

Printer Controller:

M
l
!
!
|
|
|
1
I
|
|
|
|
|
|
!
I
l
l
;
|

2,340
High Speed Printer:
_»_O 900 lines/minute
Total $ 8,115

Note: Off-line system may be replaced by the Philco 1000 computer system. This will permit more powerful
off-line editing and computing capabilities, relieving the central processor of much of this work.
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651:031.400

§ 031.

.4  VII B 20-TAPE GENERAL, PAIRED CONFIGURATION

Deviations from Standard Configuration

On-line:

e e o & o o s s e o o o s .

Off-line: , . . . v ¢« v v v o o v &

On-Line Equipment

L — < — - Tooff-line
— — <@ — — equipment

© 1962 by Auerbach Corporation and BNA Incorporated

D

.....

2 less index registers.

magnetic tape 30, 000 char/second
slower.

card reader can be switched from
off-line UBC.

magnetic tape 30,000 char/second
faster.

card reader faster by 1,000 cards/
minute,

card punch slower by 100 cards/

minute,
Equipment Rental
Core Storage: 11,000
Central Processor 7,100

and Console: 650
Typewriter 900
Input-Output Proc-

essor: 8,400

Four multiplexed

transmissions to

and from magnetic

tape.
16 Magnetic Tapes: 13,600

90, 000 char/second
Total 41,650
Total, including

off-line equip-

ment: $ 53,025
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PHILCO 2000-210

§ 031,

.4 VI B 20-TAPE GENERAL, PAIRED CONFIGURATION (Contd.)

Off-Line Equipment

To P2000

11/62

11

A

OO

Equipment

Buffer Controller,
Model 252:

2 Magnetic Tapes:
90, 000 char/second

Punch Card Controller:

Card Reader:
2,000 cards/minute

Card Punch:
100 cards/minute

Buffer Controller,
Model 252:

2 Magnetic Tapes:
90, 000 char/second

Printer Controller:

High Speed Printer:
900 lines/minute

Total

| AUERBACH. / BNA I

Rental

1,560

1,700

1,365

800

350

1,560

1,700

2,340

$ 11,375
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651:041.100

Philco 2000-210/211
Internal Storage
Core Storage

10 ysec memory

INTERNAL $TORAGE: CORE STORAGE

§ 041,

.1

11

.12
.13

.14
.15
.16
.2

.21
.22

GENERAL
Identity: . . . Core Storage.

10 pgsec memory.

Models 2208, 2216, 2232,
Basic Use: . . . . . working storage.
Description

Each core storage location in the 10-microsecond
memory system holds a 48-bit word which may con-
tain a fixed or floating point number, eight alpha-
numeric characters, two instructions, or one input-
output instruction. A complete core storage cycle
for one word is 10 microseconds. The cycle is
split into two parts: 4 microseconds read and 6 mi-
croseconds write/restore. Both the store and the
central processor have been designed to take advan-
tage of split cycles, for example, when executing an
"add to memory" instruction, only one access is
made, and after the read, the store waits while the
addition is performed and then the write/restore
completes the cycle. All transfers are parallel by
word. All banks of 8, 192 words of storage use a
common access control. Sequentially addressed
locations are successively distributed throughout
alternate memory banks, but there is no overlap-
ping of access times.

Core storage access is shared with the central proc-
essor by four channels which gain access through an
intermediate one word buffer. The priority for
memory sharing by these channels is Input-OQutput
Processor, Real-Time Channel, Word-at-a-Time
Channel (Paper Tape Channel) and Magnetic Drum
Channel.

Model 2208 Core Storage Memory contains 8, 192
words. This is expandable to 16, 384 words in the
Model 2216 and a maximum of 32, 768 words in the
Model 2232 memory. The Model 2208 or 2216 may
be expanded in the field.

Availability: . . . . .. 12 months.
First Delivery: December, 1959.
Reserved Storage: . . . nomne.

PHYSICAL FORM

magnetic core.

Storage Medium:. . . .

Physical Dimensions

.221 Magnetic core type storage

64 bits by 64 bits.

© 1962 by Auerbach Corporation and BNA Incorporated

.24

.241
242
.243
.244
.245
.28

.281
.283

.29
.292

.31

.32

.41
.42

.421
.422

.431

.432

Storage phenomenon: . . direction of magnetization.

Recording Permanence

Data erasable by in-

structions: . yes.
Data regenerated

constantly: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>