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RSTS/E
'A High- 32-user

Timeshoring ond Dato Manogement System"

memory management system assures efficient use of
all available memory while permitting complete pro-

The high performance design philosophy of the PDP-1 1

starts with memory systems that expand to 248K
bytes. Bipolar solid-state memories operate at a speed
of 300 nanoseconds; core memory at 900 nano-
seconds. Processing speed, too, is exceptional with
the processor capable o{ performing 3,000,000 opera-
tions per second. Floating point hardware performs
arithmetic operations with 17 decimal digits of
accuracy, typically in less than 12 microseconds. A

tection of programs and data.

Many Users, Large Programs
RSTSiE puts the exceptional
PDP-1 1 into the hands of the

taneously with jobs small

Flesource Sharing
With BASIC-PLUS, every terminal user has access to
all the system peripherals and resources. Line printer,
card reader, disks, tapes-all are available to any ter-
minal user on-line. Enhancing the use of these re-
sources is the ability to provide output in the most
meaningful format for the recipient.
Operating Elliciency
RSTS/E installations can expect exceptional efticiency
of operation because the operating system contin-
uously and dynamically allocates processor time, mem-
ory space, file space and peripherals on a best-fit/best-
throughout basis. Efficiency results too from the system
manager and users having on-line access in BASIC-
PLUS to 34 system management commands and opera-
tions, many of which are normally a manual manage-
ment function.
Comprehensive Security
The abillty for total or selective backup of programs
and files is provided in RSTSIE. Backup may be done
on-line without disrupting system users or it may be
done off-line. ln the unlikely event of a power brown-
out or other malfunction, the basic system will auto-

while all programs and data files are
and generally may be easily

restarted from the point of failure.

enced

over
insta

computers installed and in use. Over 5,000
of PDP-I1 family systems.

m, the first timesharing system to be
with r-supported so{tware. The fol low-on

world with wel I over 200 installations. ln .1968

DIGITAL introduced Tlmesha red-8, a versatile 1 6-user
time-sharing system based on the popular PDP-8 com-
puter

forerunner to RSTS/E, was introduced in
Over 150 RSTS-I1 systems are installed

performing such jobs as on-line order entry, pro-
ction control, accounts receivable and payable,

RSTS/E-The Total System
RSTS/E is surprisingly econo
range in cost from $85,000 to
including maintenance, range from $2,500 to
per month

RSTS/E. Unparalleled
management.
capability

Easy to

systems
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RSTS/E FEATURES AT A GLANCE

. Up to 32 users-30 cps DECwriters, 240 cps CRT
DECterminals, Teletypes or Remote [r/odems.

. up to 249K-character (byte) memory-3o0 nano-
second bipolar memory (to 16K), 450 nanosecond
[/lOS memory (to 64K), 900 nanosecond core
memory (to 248K).

. Up to 32K-character programs for each user-Data
need not intrude into program space.

. Up to 12 files simultaneously accessible to each
user-An unlimited number of files may be opened
and closed by one program. lvlaximum file size:33.5
million characters.

. Resource Sharing-All peripheral devices may be
used by any user at any terminal directly or under
program control.

o Disk storage up to 343 million characters-tr/oving-
head, '10-platter disk pack (up to 8); Ir/oving-head
cartridge disk (up to 8); Fixed-head swapping disk
(up to 8).

. lndustry-compatible ltrlagnetic Tape-Programs may
be written to read or write in format of any other
computer for interchangeable use.

c Three types of variables and variable arrays-Float-
ing point with up to 17 digits of accuracy, integers
for indices and counters, character strings of
unlimited length.

o Virtual memory for automatic-extension of in-core
data to the disk(s).

o File Protection-Three levels of read or write ac-
cess: Owner (programmer or user), Group (all with
same project number). Universal.

o lt/lultiple User Access to Common Files-Up to 32
users may read or write the same program or data
f ile.

. lmmediate tr/ode-Use terminal as a calcu ator or to
interrupt a program, check and correct it. and
resume execution.

. BASIC-PLUS-Powerful extension of Dartmouth
BASIC. 50 program statements, 34 system com-
mands, 24 operators, 3 types of variables, 40
f unctions.

o Character String Operations-14 relational and
logical operators, 11 string functions. Strings of un-
limited length.

r lvlatrix Operations-4 arithmetic operators, S matrix
operators, 3 matrix functions. Unlimited array size.

o Programmable Timing Control-SLEEP, WAIT, 5
time functions and 2 date functions.

. Formatted Output-PRINT USING for floating dollar
sign, asterisk fill, comma insertion, decimal point
alignment, and trailing minus sign.

o Error Recovery-Automatic program recovery from
input/output errors.

o System lrlanager Control-34 system management
commands and operations, all usable directly or
under program control.

. Dynamic Scheduling Algorithm-Continuous alloca-
tion of processor time, memory space, f ile space,
peripheral access for best-f itlbest-th rou g hput bas is.

. System Usage Accounting-On-line reporting of job
status, memory usage, disk and peripheral usage,
run time, connect time and Iog-ins,

o Commercial Data Processing Facilities-Sort'merge
program, indexed file access method. decimal arith-
metic capability, line printer spooling,

J



SYSTEM PERFORMANCE

PROC
S'

ESSl
,IU S

o

t6
GENERAL
REGISlERS

Systern VersatilitY
n'sii/e Resourie Sharing Timesharing System/

Extended, provides complete system acces.s to 32

timesharing users simultaneously' Terminal response

to even thJlargest "compute-bound" jobs is generally

under 2 seconds Even more important' the system 1s

designed for optimum iob execution..spe?d Jobs may

iung; fto, a small "desk calculator" task to a large

32K byte prograrn, ei'en larger lf D'oc'am seg' e'lts a'e

chained togeiher,

{-!NIEUS i' &!".i:i: :rr' r' ::

- -^-l=-'-:-- -':l=-''1 45COm-HeartotHS 5 = :: -'
prfar. fn" Pl=-'- '..' ''= - " : - 3 a'ohitecture' over

400 lnsi'-:: :-: i-: '' ': - 
=- - ^: -6 general regis-

+Ar. -=* ^'" * =-'1--- -'- =-: - 1'l\Vafe pUSh-dOWn

;;. ,- - . -.' :"=-: -: :':-: PDP-11 family is the

''=:-. -,- =".: : :' =- = =-:-:S-t'rOC€SSOf' memOfy'

::- : -=-: : ': '- - ' :-: -; -lC a Single aSynChfO-

-:-: - :--:'::- :-:' -:"'- aS a UNIBUS'thisbi-

: -=.' --. : -::-:' ::: =l:;' lnterfacing andsimplifies

:-: -: -:" -:' - - :' - -, a'ttttto'or shared peripheral

::-- 
= -".' -':: - -- ': 

:S;S E'

-' - -: i'-- '=-:-': 'i 33ps PDP-11 systems from be-
| -- - 

= - -'-.:.: ---e:o its asynchronous nature' the

, --: : :--:.: : e i"jth devicesthatoperateovera
- -: -' :-..:i Therefore, faster devices' ter-' -- = :- - -"'--

- - -- i :' -.*.'., can be easily added or replace

. .=' :-: : -: 
", 

:'cut obsoleting the system'

l: -:' : --. 
- . '.: s', s:em reliability and speed' with the

-'. : - S ''.: ::, oes have direct access to the mem-

.' .- -: - - : : 3,{ers or synchronizing DIVIA. hardware

.-'r '=.- ':l -iese devices can send' receive' or ex-
-'=- 

g. I a:a ','J ithout processor intervention and with-

aui 1;sl"rcJlate buffering in memory'

Providing systen' a^: a:: :a: _' '=':-1
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computer.

A summary of the hardware supported by RSTS E is in-

tap
re

TERMINALS

MAGTAPE

DI SK

CORE
MEMORY

ARITHMETIC
AND

LOGIC UN1T

MEMORY
SEGMENTATION

UN IBUS

ARBITRATION

FLOATING
POINT

PROCESSOR

BIPOLAR
OR MOs
MEI\AORY

BI POLAR
OR MOS
MEMORY

cluded as APPendix A.
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eentral Pa'oeessing [,Jnit
The central processing unit of the PDP-1 1 was de-
signed as a high-performance component for large
systems. Hardware push-down stacks provide fast
temporary storage for f requently used data and for
storage of program information during interrupts and
subroutine calls. Stacks not only simplify interrupt and
subroutine handling, but, by automatically nesting
interrupts and subroutines, they facilitate the use of
re-entrant and recursive subroutines. Software book-
keeping and overhead in RSTS/E are thus reduced.
The basic PDP-11 is capable of performing more than
3.000 000 operations per second. Combined with the
large ins:ruction set of 413 hardwired instructions, its
overal execution speed makes the PDP-I1 the fastest
machine,n its class.

Contribut ng l:rther to the speed and precision of
RSTS E is the bl :- r rardware Floating Point Proces-
sor. The Floating Po'rt Prccessor operates with single
and double preciston .--cers to provide 7 and1Z
decimal digits oi accura3\,. S ng e-prectsion multiplica-
tions are performed in 5.6 rnicroseconds and double in
9.3 microseconds.

Memory Versatility and Protection
lVlemory systems of the PDP-l 1 also reflect its high
performance design philosophy. Itrlemory expands to
248K bytes (124K words) and is both byte and word
addressable. lt/emory may be core, solid state, or the
optimum combination of the two.

Bipolar solid-state memories operate at 300 nano-
seconds. MOS solid-state memories at 450 nano-
seconds. And traditional core memories at 900 nano-
seconds. ln RSTSiE, the run-time system software can
be resident in solid-state memory, thus allowing high-
speed access to commonly used routines while large
user programs can utilize more economical core
memory.

ln the PDP-11, a memory management subsystem
relocates, partitions, protects, and allocates the use of
all memories in up to 48 variable-sized segments. Thus,
programs are broken down into manageable pieces
and stored wherever memory space is ava lable. Thls
assures efficient use of all available rnemor-v yet pro-
vides complete protection of user programs and the
system monitor.

tr



DATA BASE SUPPORT
VErtua! MemorY AnraYs

The concept of virtual memory essentially makes the

system disks an extension of main memory' This per-

mits the user to manipulate large arrays or tables of

data without cutting into his program size and indeed,

process larger masses of data than will fit in the entire

main memory of the system. Furthermore, the user can

access large amounts of data without the need for

explicit read'write Programming.
Resource Sharing
RSTS/E users have on-line access to a wide range of

program and data files. Files may be created' updated,

extended, and deleted from the user's terminal or

under program control. Up to 12 files may be open and

accessible from a single program at any one time'

Since files may be opened and closed during the run-

nlng of a program, the actual number referenced in a

progtum may be far greater than 12. The total number

of files a user may have stored in his disk library is

bounded only by the total system disk capacity and

the library demands of other users.

RSTS/E files are not limited to disk files. Data may be

read in irom a card reader and printed out on a high-

speed printer. The on-line user can assign devices and

even other terminals for input and output functions
through his programs. Thus, individual users get exclu-

sive use of these devices for as Iong as required, then

release them for others to use. This is known as

"resource sharing."

Private data files may be stored on removable disk

cartridges, disk packs, DECtape, magnetic tape, or
paper tape. Confidential f iles may be dismounted when

not in use and kept under lock and key' These stored

files may be as large as 33.5 million bytes, yet acces-

sible on a completely random basis.

Resource sharing is discussed further in the next

section, "User lnteraction."

Three Types of Data
RSTS/E has the capability to handle three types of

data-f Ioating point, integer, and character string'
Floating point numbers are used for most numerlc
representation and may be one of two levels of pre-

cislon I 7 dec mal Cigits (two computer words) or 17

digits lfour r,'.,crCs . \unber size may vary from approx-

imately 1Cr: :3 'C':i,

lntege's :1a' :: --':; ':' :'2:'.:' :'::::. -; =" : :^:.'
as indices. coJl::'s z'a a-:::-:-: --: ="' "''.^ '
numbers in ihe ra-3- -i" -:::: :t -:-
Character strlngs a'a =,1 =-= =':' : - z'' - :-: -l:-: -:
of non-numeric data. S:'-.. -.; :a :: -:- l -: :: :

singte character or un n' ::: ' :- ='' :-- -;= -::: -

virtual memory are lim tec lo 5. 2 :'''=::=-= '-: -:' :'
strings, a list of names and adcres::s':' =')--: '
may be organized into tables o!' a::ai s . *s: ' : - --
meric information. Since strings can be t?" '' -* :'
written to external files in a sequenttal or raicc* -:--
ner, whole files of textual data may be bui t up and

updated on-line.

,\:'.'l;\i

DISK IS AN
AUTOMATIC
EXTENSION
OF MAIN
MEMORY

CENTRA L
PROCESSI NG
UNlT

?R3Ci:,' +

RSTS/E
WITH VIRTUAL
MEMORY

Virtuai memory is easy to use. Two statements at the

beginning of a program are required-one to open a

disk file for virtual memory use and the second to

dimension the size of the virtual memory arrays de-

sired. From then on, variables and data in virtual mer-
ory are treated precisely as though they were in actua

memory. For example, in the statement:

A=B(3, l)

the user need not be concerned whether the B a"": ' :

stored in main memory or virtual memory'

Data in virtual memory arrays may also be :'::; I 
'r 
: :

using I\/ATRIX statements. These stateme--: :**: *
operations on multiple elements of virtua -: - : "

arrays with a single statement.

Virtual memory may be used to stt": =- ' :' '- -'"1

-f loating point, integer, or char"::'' :"' -. I - =- 
-;

point virtual memory might be us:l : ' :- - - -:" i
d'stributorio store customer a':='-' : : i-':: -- :

'a c a\/q-
.. : LrJ ejv

" - : l: eve ry tlme

au[rbla! core ffiidh b ru#erenced. Consequently,

virm.Hl nsnory Es as mkrdlful of processor efficiency as

it is d prograrnrning ease-

Two programs demonstrating the use of virtual memory

are included as APPendices F and G'

b
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RSTS/E provides users wlth a high degree of flexibility
for handling quantlties of data, both large and small.
Three fundamental types of disk units are supported
by RSTS/E.

High-speed fixed-head disk SLZK 1l
ltrlovin g-head single-disk

cartridge 2.4M 70
Moving-head, 1 0-platter

disk pack 40tV 41

Up to 8 of each of these devices are supported by
RSTS/E, giving maximum disk storage of 343 million
characters; individual disk files may be as large as 33.5
million characters, Thus, the installation has wide flex-
ibility to meet its specific requirements.
Programs may be stored on the disk(s) in source lan-
guage form or compiled form. Storage in the source
language is used during program creation or when
modifications will be made. After completion, compiled
form would normally be used. Whiie this requires
somewhat more disk space, access is considerably
faster since it need not be recompiled. Also, in com-
piled form, the program cannot be altered by
unauthorized persons.

When a data file is established or opened in a program,
the system automatically creates a buffer space in the
user's memory space to buffer all input and output to
and f rom the file. Typically, the amount of space re-
served is determined by simply specifying the device-
e.9., card reader (CR) sets up a buffer in memory of
82 characters (the contents of one punched card).
However, using the RECORDSIZE option, the user pro-
gram can specify the allocation of more buffer space
than would be normally provided. On a disk file, total
throughput can often be improved by using a larger
buf f er size as this permits a single disk transfer to read
or write a large quantity of data.
lf many records wlil be frequenily used together, it is
desirable ior handling efficiency that they be stored in
a contiguous area on the disk. The user may specify
this by means of the CLUSTERSIZE option.
Larger data f iles are generally stored on one of the
moving-head disk units. If the information is of a sensi-
tive nature, the disk cartr dge or disk pack may be
removed from the system and locked up when it is not
in use.

RSTS/E suppor:3 :a:- j 3-s:"-:'.-".. =': -:--' :-
structured der,,ices. F e-s:'-:-.-'a. :., ::-< -: - l:
disks, DEOtape anC .s-s:',-r:-:a: =. -2-:'=-.::::.,
Whenastructureo': e s :::-:=' -= ='-l'z- : :
possible and often desrra: e :: s:a: "., s=.=': : ,:::s
of information. In particulat a' ?'v*= a-=- :: -i::l -

fied. Also, an extension to the na-: s::- '.. -; ,,, ^::-3'
the program is in source code rfor aa:: :'-:: '.. - j
the program) or compiled code t,fcr e" : e-:.. ^

running-compilation is not necessary' ,

On structured files, a project and prograr-.'---:.'
may also be specified. These form an nteg.: ==".:'
the file protection scheme. Combined witi-. a o'::::: :-
code, they determine who may access a f ile. F es .a'
be read and/or write accessible to three classes c'
USETS:

1. Owner (programmer or user)

2. Group (all those with a specific identification
number)

3. Universal (all users)

DECtape is generally used to store relatively short files
such as programs and data files under 300K bytes in
size. DECtape is economical and has found favor in the
school and university environment with students, pro-
fessors, and researchers each having their own private
DECtape libraries on one or more four-inch reels.

Like DECtape, industry-compatible magnetic tape is
used for sequential access to data, but it is capable of
handling large masses of data. Large disk packs can
be backed up on magtape, for example. (See "Disk File
lntegrity" section under "System Management".) Also
magtape can be used to provide an interchange be-
tween RSTS/E and computer systems of other manu-
facturers. (See next section on Record l/O for f urther
d iscussion.)

Non-file-structured devices include the card reader,
Iine printer, high-speed paper tape reader and punch,
and other user terminals. ln using these devices, only
the name of the device need be specified in the pro-
gram l/O statement and the data file automatically is
read in from or written out to the device. Customer
invoices, for example, could be printed out cn rre ne
printer with the programmer merely specify'r.g :;e
name of the device (LP), the data to be crn:ed, ard :ie
format. (lt/ore about formats in the Fcrna::eC Output"
section under "User lnteractlon. )

7



Reeord lnPutiOutPut
;;;;;; t/o files aie files which are accessed bv f ixed-

i*n,n data transfers with no conversion between data

i"'rir,t ,"0 no regard to any special ch,aracters within

the records being transferred' Record l/O transfers are

;;t;;l; ;; all dlvices but are especiallv sisnificant

with resPect to disk and magtaPe' It is thls technique that permits industry-compatible

..ug."ii" tape to be written and accessed in a format

compatiOf e with the computer systems of oth-er manu-

iu"trt"t.. The key benefit of using Record l/O strictly

*itf'.ri" nSfS/f toi oisx f iles is its eff iciency with respect

io.p""JunO minimization of disk space These ad-

;;;irg* ;t" obtained at the cost of the simplicitv of

;;;;;;J iormatteo ASCII and virtual arrav tlo' both of

*hi"r''r "i" 
practically transparent to the programmer'

Another way o{ looking at Record l/O is a method

which permits the use; not only to manipulate the data

io O" inprt and output but also to manipulate how that

data enters and leaves the l/O buffers going to and

from the actual storage device (disk' tape' etc')

I

I

I

I

I

t_ _t

iape nrao aruD
WRITTEN USING
RECORD I/O
FEATURE

RECORD I/O PERMITS MAGTAPE TO BE
.P-NOCCSSTD 

ON OTHER COMPUTERS

TAPE READ AND
WRITTEN USING

STANDARD SYSTEM
FORMAT

DISK
TAPE

DISK
TAPE

DEVICE
BUF F ERDEVICE

BUFFER

IN-CORE
DATA

DATA TRANSFERS BY CONVENTIONAL
VERSUS

8

METHOD RECORD IiO

.OTI-IER DEVICES
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As with other f ile accessing techniques. Reccrd I O
requires that a file on a physical device be openeo ior
use by means of an OPEN statement. lnput and ou:put
to Record l/O f iles are performed directly betw,een the
device and the l,1O buffer created by the OpEN state-
ment. AII l/O is specified in terms of single records.
using the GET and PUT statements. Using sequential
f iles such as magtape, the GET statement reads the
next sequential record from the file open on the desig-
nated channel. For example:

GET #3
reads the next record from file channel 3.

Similarly, the PUT statement writes the contents of the
l/O buffer for the specified channel onto the next
sequential record of the f ile.

ln the case of disk files, Record l/O transfers may be
random as well as sequential. ln this case, the user
can specify which record in the file he wishes to read
or write by using the RECORD statement. For example,
to fetch the Jth record from file channel I would be
done with this statement:

GET #I, RECORD J
The GET and PUT statements determine how data are
moved between the l/O buffer and the device. Record
l/O also provides for moving data between the l/O
buffer and program. This is accomplished by means of
the FIELD, LSET and RSET statements. The FIELD
statement is used to dynamically associate string
variable names with all or part of an l/O buffer. For
each I/O file buffer, FIELD specifies the names of the
string variables (or data) and the length, in characters,
of each string variable, similar to a COBOL data-
division file descriptor.
Once the string variable names have been defined as
part of the l/O buffer with the FIELD statement, it is
necessary to be able to store values in the string vari-
=: :s r,vithout moving them from the l/O buffer. The
- 3:- 

= 
r j RSET statements store values in a string

..' 1: . .', :\out redefining the string position; LSET
::-::: :-= : . e to be Ieft-justified in the string vari-
a: :' : : - j= ::_s:s it to be right_justified.
\\'- = -:=:: -: I -==s s:.tng variable names, the effi-
crerj3-, :- -=::': _ : -:: - j1ed to the use of alpha_
nurnel" a s:. -: :=:= ' ::: -l a: -::rc ntegervalues
)-^,, ^t^^may aLSC a: ::: -=l -. - I .: *: : *: : COti,erSiOn fUnC-
tions. This i€3-- I -: = -,.,: :-= ::: - :a: or of file
storage space cc-::':l:_ :-: _.:=-la.: tS-S E in-
teger and f loatlng pl -: , .-' ,_a : s::.:l:.

Multiple User Aceess to Common Files
It is often desirable to have one or more on-line disk
files simultaneously accessible to more than one user.
For example, in an order entry/inventory control sys-
tem several clerks might be entering orders and each
one must have access to the same customer master
file and inventory control file. Or in a college on-line
registration system, students would register and enter
their course preferences at a number of terminals
simultaneously.

Under RSTS/E any number of users may read data
from the same file simultaneously. Typically, only one
user at a time may write on the file. However, when
multiple user updating is desirable as described above,
the UPDATE feature permits this to be handled safely
by locking out a physical disk record from other users
while one user is in the process of updating the
record. While the record is locked out, other users
are temporarily prevented from accessing it, although
they can read or write any other record in the file
not currently locked out. When the locked-out record
is updated, it then once again becomes accessible
to other users. In this way, all users are guaranteed
to have access only to current, valid records instead
of records that are not up-to-date because they are
in the process of being altered by another user.

File Securrity
Each terminal user has full control over the degree of
privacy he desires for each file he creates. Access may
be limited to one user, to those in the same group (or
project), or to all system users. Access may be read
only, write only or readlwrite, System and f lle sec'..1 r':)
are discussed at greater length in the sect:cn or "S',,s-

tem lr4anagement."
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USER INTERACTION

interactive Srientation
RSTS/E is oriented to an interactive rather than a batch
mode of operation. Users interact with the system
through a variety of terminals-high-speed cathode ray
tube terminals for extremely rapid response where
hard copy is not required; the 30 cps DECwriter for
medium speed and printed copy; the industry work-
horse Teletype for lowest initial cost; and a variety of
remote modems and communications equipment. Al-
though users control their activity through such ter-
minals, they also, through resource sharing, have ac-
cess to and control over system peripherals such as
card readers, line printers, paper tape devices, disks,
and magtape units. Thus, RSTS/E provides interactive
terminals for ease of use and operational efficiency
along with resource sharing for high performance and
Iarge system capability.

ffiASCe-ptt,S-An Hxpanded Larrguage
Timesharing users interact with RSTS/E using BASIC-
PLUS. The language is easy to learn and work with, yet
puts the enormous power of the system at the users,
fingertips. The immediate mode of operation enables
the terminal to be used for simple calculations. Dy-
namic debugging is faster since programs may be inter-
rupted at any point, checked, corrected, and operation
resumed.

BASIC-PLUS automatically checks all program com-
mands for accuracy when they are entered. Errors are
reported immediately. Since each program line is com-
piled as it is entered, there are no frustrating delays,
even on the RUN command.

BASIC-PLUS is a significant extension of Dartmouth
BASIC to increase its utility and make RSTS/E the ideal
tool to solve a broad range of problems. For example,
administrative applications such as on-line order entry,'rr.,entory control and payroll may be implemented effi-
3 i^: _r, cy using language features suited for data proc-
ess - ?, Text-processing applications such as Computer
,Ass s::l instruction (CAl), automatic letter or docu-
me-: e I t.g and production may utilize the set of
charac::: s:. -g handling functions. The utility of
BASIC 1:'c:-:ltailonal applications such as struc-
tural des g1 a-. s i:ulation is extended with language
features ,,\,1 ca 2 a,', i-nore concise, and therefore,
more efficient prlg'a*r: ng and program execution.
BASIC-PLUS elimlnates tie constraints of BASIC for a
variety of appl cations programmlng tasks.

Calculations in BASIC-PLUS are generally executed
using floating point variables. The magnitude range of
numbers lies between .14x10-38 and 1.7x1 038. Two levels
of precision are available: 7 decimal digits (2 computer
words) or 17 decimal digits (4 computer words). The
degree of precision used is a system generation param-
eter. Whichever is chosen applies to all users of the
system unless the system is regenerated for a different
degree of precision.

BASIC-PLUS also allows the use of integers. These are
whole numbers in the range -32,768 to 32,767. The
most common uses of integers are in counting, index-
ing, and subscript operations. Since integers only oc-
cupy one computer word, their use often increases the
execution efficiency of programs.

BASIC-PLUS provides a comprehensive set of math-
ematical functions to the user-trigonometric, logarith-
mic, absolute value, truncation, pi, random number
generator, and square root. Logical and relational op-
erators are also available. (See Appendix D for a com-
plete language summary.)

lrnmediate Mode cf Exccution
Normal timesharing use of RSTS/E consists of typlng
program text using a keyboard terminal and at the end
of the program typing a RUN command at which time
the program executes. A second mode of using
RSTS/E, called immediate mode, consists of typing
program statements on the keyboard and having them
executed immediately. Program statements are iden-
tical in either case except that, in immediate mode,
they are typed without line numbers.

Two uses of immediate mode might be 1) performance
of simple calculations in situations which do not occur
with sufficient frequency to justify writing a program
and 2) program debugging. To debug a program a user
can place STOP statements liberally throughout the
program. Each STOP statement causes the program to
halt and prints the line number at which the STOP oc-
curred, at which time the user can examine and change
various data values in immediate mode and give a com-
mand to continue program execution.
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Ei1$JC-FiUS

10 lF X>Y AND Y>Z THEN Z : X ELSE Z = Y

10 A(Y1, 21) =21'13 FOR z'1 :1TO L

10 A1 = Pl.R1 lF R1 = 5'2 OR R1 = 06

Matrix OPerations
The user of RSTS/E may improve processing and

programming efficiency by organizing his numeric

data into one- and two-dimensional arrays or

matrices. The BASIC-PLUS matrix commands add'

subtract, multiply, and invert entire data matrices

in a single operation. Commands are also available

to initialize a matrix to zeroes, ones, or the identity

matrix.

Both numeric and character string matrices may be

input, read, and printed with single commands'

lf the matrices won't fit in main memory, the

BASIC-PLUS virtual memory facility can be used

as an extension of main memory as needed' Thus'

array size never restricts program size' or vice versa;

RST'S/E offers unlimited array capability even with

the largest Programs.

Extended Program Staternent Coding

ihe effectiveness of RSTS/E in solving problems in a

broad variety of application areas is significantly

increased *itf, tf,e addition of numerous extensions

to the structure (syntax) of the BASIC program state-

ments. These highly flexible program statements'

previously found only in advanced scientific languages

iix" nlc6l, permit more concise expression of

complex Program stePS.

Consider the following examPles:

Sfen#ers *ASi*

GOTO 5530 UNLESS X1$>Y1$ AND 21$: "ABC"

oN x(2, 5) GOTO 100, 150, 200, 250, 300

A1, B, C = SIN (2.X.Pl) lF R1> .5

10 lF X( : Y THEN 50

20 lF Y( = Z THEN 50

30 LETZ=X
40 GoTo 60

50 LET Z =Y
10 FORZ|: 1 TO L
20 LET A(Y1 ,21) - z1+3
30 NEXT 21

10 lF R1 = 5.2 THEN 30

20 lF R1< >0.6 THEN 50

30 LET Pl = 3.14159

40 LET 41 = Pl*R1

(2 statements)
(5 statements)
(5 statements)

10
10
10
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StrEmg 0Perations
vuny-nSfslE applications, such as Computer Assisted

lnstruction, text editing and business data proc-

essing, require eff icient processing of alphabetic data

such is names, addresses and, indeed, entire sen-

tences and paragraphs. BASIC-PLUS provides for the

processing of character strings of various lengths' the

maxlmum'iength being limited only by the available

memory. When used with virtual memory, character

strings are a maximum of 512 characters in length'

A comprehensive group of string operations is provided

in BASIC-PLUS. Strings may be appended to one an-

other. Strings may be compared to one another to see'

for example, if a keyboard response is correct or to

alphabetize a list of names.

Functions are available to extract, examine, or search

for a string of characters contained within a larger

string. The use of these powerful functions can be il-

lustrated by a CAI example' Let us say the answer be-

ing sought is "tUARlNE." The program could be written

ro tt'l" totto*ing student responses would be accept-

able:
TMARINE

THE ANSWER IS MARINE!
ITHINK IT'S MARINE

Whereas, the following responses would not be correct:

MARINA
SUBIVARINE
THE ANSWER lS NOT MARINE (Pro-

gram recognized a negative word pre-

ceding the answer)

Further enhancing the utility of string variables is

the capability of using string arrays or matrices' With

this feature, an entire list of alphabetic data, say

a list of names, could be read in with a single

statement, processed and output with another state-

ment. ln standard BASIC, without string arrays' a

separate READ and WRITE statement would be

required for each and every name in the list'

,t



Resource Sharing
RSTS/E terminal users may have exclusive use of
any peripheral on the system (except the public
disk(s) which is a shared device). Not only can
all devices be accessed by users at any time, but also
any device can be accessed from a BASIC-PLUS
program. Users may use a device as long as needed,
and then return it for assignment to another user
or program. The ability to enter, store, and retrieve
programs and data files using high-speed peripheral
devices makes RSTS/E a true general-purpose,
problem-solving and data management system.

Examples of the value of the resource sharing
concept are: one user may use the card reader,

line printer, magtape and disk for performing a
"batch" administrative data processing task; another
terminal user may use a DECtape unit for retrieving
or creating a tape file intended for off-line storage;
and, when the card reader is free, yet another terminal
user may read in a punched card file which contains
a BASIC program created at an off-line card punch.

Access privileges to the system devices are controlled
by the system manager during system inltialization.
However, once access has been granted, RSTS/E
automatically allocates the use of the devices among
those users having access privileges.

PDP. I ]

CPU
MEMORY CARD

READER
TAPE

PDP-I I
CPU

CARD
READER

.INE

TAPE

PDP-I ]
CPU

TAPE

PDP- ] I

CPU
CARD

READER

PDP-] I
cPu

LINE

TAPE

DI SKMEMORY
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Vany apptications, such as business data processtng'

,-"qrir"'rnor" flexible control of the printing format

if,r'n Ourtrouth BASIC allows' BASIC-PLUS in-

;i;;; ; PRINT uslNc statement which mav be used

io-""hi""" preclse definition of prlnted data format'

PRINT USING allows character, decimal' and ex-

ponentiat data field lengths and positions to be

i"tin"O, and mixed, in a line of output' ln addition'

leading dollar sign or asterisk symbols may be
;;tLrt"lo" to automatically precede the most sig-

nificant digit of decimal fields' Also' trailing minus

signs may-be specif ied for compatibility with

accounting rePort standards'

F rag rar:tilla'hi* Timlrn g {iIi'i: tlt'!
andf C-pr-US gives the user the ability to control

certain operations in actual time' The SLEEP func-

tion allows the user to suspend his program f rom

executlon for a specif ied number of seconds' When

the time specified has elapsed, execution resumes'

L"t u. .ry a RSTS/E installation has a substantial

number of ,""r. trying to print things on the line

piinter-lnroices for example' Rather than each one

of these users getting in a queue and inserting a

SLEEP command in his program to wait a few

seconds if the line prlnter is busy and then trying

to access it again, consider this more elegant ap-

pi"""f.l with BASIC-PLUS' Each user writes his line

printer output into a specif ied disk file' Then a

program running at, say, the system manager's ter-

min-at examines that disk file periodically and' if it

has something in it, prints it out on the line printer'

lf the disk file is empty, the program sleeps a few

seconds and examines it again' Optimum throughput

with never a delaY to the user!

ln some applications, the length of time that a ter-

minal user takes in responding to a message printed

at his terminal is a signif icant variable' The WAIT

function provides an interval tlmer feature which

may Oe used for signaling the program that the ter-

minal user has not responded wlthin some prede-

teimineO length of time One example of the use of the

WAIT function is in Computer Assisted Instruction

applications where one measure of student per-

iorrun"" may be his "think time'" lf the student

takes more than 5 seconds, for example' to respond

to a question, the computer can restate the question

in another manner, and record the delay as one

element of the student's overall performance'

An additional real-time feature provides year' month'

day, and time-of-day information to RSTS/E programs'

Fclrmef ffiif=5
$e5.20

$4,382.69
$0.43

$*** 20.32

$*.120.48

Sf*n#er#

*=*K
$ e5.2

$ 4382.69

$ 0.43

Not available

4832684.1 5

1497

-572.83

Floating dollar sign

Asterik fill

Comma i nsertion, deci mal 4,832,684'15

point alignment 1,497'00

Trailing minus sign 572'83-

I
I
:
.

Hrr*il' ffieeoverY
One of the moie frustrating situations for a time-

sharing terminal user is havlng his program can-

""ii"Ji""urse 
an input/output error condition occurs

ip-ernaf.Gmporary), therefore causing all results

created (in a file, for example) to that point.to be Iost'

if"'it titrution, though rare, may be eliminated in

niisJi ov use of the oN ERROR GOTO statement'

ifrit trOtortine call statement is triggered by a

uuri"iy of input-output operation errors' The called

rroioltin" is passed a value which identifies the

error type, and attempts to recover from the error

conOition. lf the subroutine is successful' normal

execution of the application program resumes'

Occasionally, problems will occur within the tele-

pf.t""" ty.t# causing an unexpected disconnect

for a remote user. ln this event, the remote terminal

will be detached f rom the job (system), but the pro-

gram will continue processing The user can then

re-dial the computer system re-attach to his iob' and

then contlnue lnteraction with his program'

tn all cases, on hardware or software error' the file

system is kept intact and secure' ln the unlikely

event of a system "crash," users will merely have to

pertorm a simpte determination of the status of their

iile processing at the time of the crash' and then

conti nue.

t.
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SYSTEM MANAGEMENT

a

H{fieIcnt Seheduling Algorithrn
RSTS/E installations can expect exceptional efficiency
of operation because the operating system con-
tinuously and dynamically allocates processor time,
memory space, file space and peripheral access on
a best-fit/best throughput basis. The RSTS/E operating
system automatically and dynamically assigns
one of 255 job priority levels to each timesharing job.
These priority levels are based on such criteria as
job size, computing requirements, current time since
last quantum of run time for the job, and input/output
requirements. They may also be altered by the
System l\rlanager.

Disk allocation is made dynamically as users require.
lJsers do not have to plan ahead for their use of
disk space; however, additional efficiencies may be
realized if they do. Specifying contiguous disk seg-
ments, as discussed previously in the "Record llO',
section, can decrease the number of disk accesses
required for reading and writing large files.

Gontro[ of User Aeeess and Fleseurees
RSTS/E provides facilities to the System lvlanager
for his accurate and effective control of system use.
The System l\zlanager may specify for each user
his programmer and project number, his password,
his maximum logged-out disk space, and his maxi-
mum number of files.

If desired, user access to the system can be controlled
by the System Manager. ln fact, if he wished, he could
control access automatically through a program, thus
relieving the tedium of system administration. For
example, in a school, certain users could be auto-
matically limited to 30 minutes of Iog-in time per day
or to two log-ins per day. Should users not log-off at a
designated time, the System l\/anager can force a
log-off of the user's terminal which will preserve his
files, but terminate his job execution.
Facilities are available for the System lVlanager to
send messages to all terminal users. AIso an auto-
matic shutdown system is provided which periodically
warns users that the system will shut down at a
designated time. Any users still active at the designated
time are logged off in an orderly fashion, with full
integrity of all actlve files.

Access to peripheral devices is generally open to all
users under the resource sharing concept on a first-
come, first-serve basis. However, the capability is
available to the System [Vanager to intervene in
peripheral assignment and permit assignment as he
sees fit. ln addition, the System [Vlanager can specify
how the space on the system disks is to be allocated.

-
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Systen'l Usage Accotlnting
The System tt/anager, as well as any terminal user, can

determine the status of the RSTS/E system through use

of the SYSTAT program. This program gives informa-

tion on:

Status of all jobs
Disk structure and status
Status of other peripheral devices

Run time to date

A more detailed accounting of a specific user, or all

users, is possible using the program TVONEY' For each

unique account, this yields information on:

CPU run time
Connect time of the user's terminal
NtlemorY usage
PeriPheral device usage
Number of log-ins and log-outs
Disk storage allocation

SEs$< FEEe gEntegrEtY

An essential requirement of any computer system is to

be able to restore on-line disk files to a known state

in the event of system or program failure' RSTS/E pro-

vides two facilities to "back up" disk files-one facility

is called "ROLLINiROLLOUT" and the other is called
..BACKUP."

ROLLIN/ROLLOUT provides a means for transferring

the entire contents of one or more mass storage de-

vices to one or more other mass storage devices'

Usually a disk would be copied to a magtape' one or

more DECtapes, or another disk (as in the case of

removable Packs).

The program is run "off-line," that is, when RSTS is

not in use. ROLLIN/ROLLOUT provides a very fast'

non-file-structured copy; that is, copies between mixed

media do not allow individual files to be restored with-

out restoring the entire volume, which must also be

done off-line.

The BACKUP program, on the other hand, is an on-line

RSTS system program that allows selective file-struc-

tured copying on a file-by-file basis' An individual user

may back up any or all of his files with a simple com-

mand.

The System Manager may specify that any or all files

of anyor all accounts be backed up Restoration of

the files is also accomplished on-line and provides the

user with the same flexibility as in the backing up of

his files-any or all files can be restored with a single

command. Although the BACKUP program is slower

than ROLLIN/ROLLOUT f or the entire volume backup'

it has the following advantages:

1. lt is an on-line operation; other users continue to

execute thel r programs undisturbed'
2. lt provides a verif ication of the disk pack file struc-

ture and provides a list of all files backed up'

3. lt can optionally delete inactive files at the opera-

tor's discretion.
4. lt is selective-only those files requiring backup

need be transferred.
5. lt restores files in a manner which reduces the over-

head required for accessing those files'

Systenn and File SecuritY
As mentioned above, to gain access to a RSTS/E

system, a user must first have a programmer number

assigned by the System ltlanager. After that, whenever

he uies the system, he must identify himself correctly

by entering his number and password (non-printing)'

Either the user or System Manager has the capability

of changing this password at any time. This facility,

when combined with the individual file access protec-

tion codes, (discussed in the section, "File Securlty")
provides an effective means of safeguarding user data'

Additional protection can be provided by "private,"

removable disk packs and cartridges. A private disk is

one upon which only authorized users (by the System

Manager) may create files. Other users may access

theseJiles only if protection codes permit' Private disks

may be mounted or dismounted f rom the on-line sys-

tem at any time. When not in use, they may be kept

under lock and keY.

l.
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}"{ARPWAME SUI\4NfiARY

p&P-"!'$14& amd Ptsp-'!'t/45 eemtra! Froeessing [,!nit

Memory
Bipolar (300 nanosecond) Lo^o .
Mos (4so 

"rro;;;;;;;' | (PDP-11/45 onrv)

Core (900 nanosecond interleaved)

Floating Point Processor (PDP-11/45 only)
Single-precision multiplication
Double-precision multiplication

Floating Point Unit (PDP-11/40 only)
Single-precision multipl ication

UNIBUS Transfer Rate
lnstruction Set
Device Controllers

r,Peri:pheialE,

Rotating [vlemory (Disks)

High-speed, fixed-head, 512K characters,
17 millisecond access

Moving head, single cartridge, 2.4tr/, 70ms
access

Moving head, 10-platter pack, 40M, 41 ms
access

lr/agnetic Tape

DECtape unit
Magnetic tape, 7 or 9 track

Line Printer

65 Iines per minute, '132 column, 64 char-
acters

300 lines per minute, 80 or 132 column 64
or 96 characters

1200 lines per minute, 132 column, 64 or 96
characters

Card Reader-300 cards per minute

High-speed paper tape reader and punch

lermrnals
DECwriter, 30 characters/second
DECterminal, 240 cps, CRT
Teletype, 10 cps
Remote modems

0 to 16K
0 to 64K

80K to 248K

characters (bytes)
characiers (bytes)
characters (bytes)

5.6 microseconds
9.3 microseconds

29.0 microseconds

2.5tvl words/second
413
128

$tumber Supported

1

1

t

,.!.

I
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to

I
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1to4

1to2

1to32
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DHl ]-AA
MUTTIPLEXER

DH]]-AA
MULTIPLEXERCONTROILER

MAGTAPE
CONTROLLER

CORE
MEMORY

I ]2K BYTES

56 K WORD5 )

TU]O
MAGTAPE

[105
MEMORY

32K BYTES
( r6K woRDS)

I
r

&

a:
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DH]]-AA OR AC
DHII-AAORAC

PDP-] ]
DMII-BB

DMI I
-DB

DM]I
-DA

DMI I
.DA DMlI

.DC
DM]1
-DC

DMI l
-DC

DMIl
.DC

DATA
5ET

MODEM

DATA
5ETMODEM

MEMORY

-DB

LCCAL
TERMI NAL
LA3O- E
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R$T$/H (BASre-PrUS) rAF{GeiAGE SUnnnSARy

o Variah[es

t 'lr: i: ir:

Floating Point

Character String

rrrFl Oat []ng,,P6':i h-ti

String

o #peraters

Arithmetic

Relational

Logical

single letter
optionally followed by a
single digit

any floating point variable
name followed by a o/o character
any floating point variabie
name followed by a $ character
any f loating point variable
name followed by one or two subscripts
in parentheses

any integer variable name
followed by one or two subscripts
in parentheses

any character string variable
name followed by one or two subscripts
in parentheses

A
I

X3

Bo/o

DTolo

M$
R1$

s(4) E(5,1)
N2(8) v8(3,3)

Ao/o(2) 1%(3,5)
E3%(4) R2o/o(2,1)

c$(1) s$(8,5)
42$(S) v1$(4,2)

t

+-

1=

=:
NOT
AND
OR
XOR
IMP
EQV

+
+-

exponentiation
unary minus
multiplication, division
addition, subtraction

equals
less than
less than or equal to
greater than
greater than or equal to
not equal to
approximately equal to

logical negation
logical product
logical sum
Iogical exclusive or
Iogical implication
Iogical equivalence

concatenation
addition and subtraction of
matrices of equal dimensions,
one operator per statement
multiplication of conformable
matrices
scalar multiplication of a matrix

: .. ,:

numeric variables
and constants

string or
numeric variables
and constants

relational expressions
composed of string
or numeric elements
with relational operators

, stiin 0,,cohstants and];eii;b];s
dimensioned variables
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SPECIAL CONTRO!. CHARACTERS

Enters a typed line to the system, results in a carriage returnlline feed operation at the user

Key

RUBOUT
Key

CTRL/C

V ant

LINE FEED Used to continue the current logical Iine on an additional physical line. Performs a carriage return/

..intit.iihtsia;il:.tine:.,,ei,aEeu,,.,Cnaiact,e,iSr,ara'rirnrd'iiaied'onr the i'":: rrii

to return cornrnrand rn:ode :,tOr::al I Ow,:,fo:i rssurng

line feed oPeration. l

Deletes
terminal

a tabulation to the next of nine tab r.sto P,s spaces apart) which form the terminal
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SET UP AND
OPEN FILES

INPIJT
ORDER NUMBER

DISPLAY MESSAGE
TO CLERK

DISPLAY CUSTOMER
NAME FROM

F LE IO CLERK

DISPIAY [4E55AGE
IO CLERK

CORRECT
NAME

?

PRLNT INVO]CE
HEADER (LP)

INCREMENT
TOTAT COUNT

TEM
COUNT TOTAL

AMOUNT

ADD DOTI.AR
AMOUNT TO TOTAL

PRINI ORDER
rorAl (rP)

UPDATE G.]ANTITY
ON HANDDISPLAY MESSAGE

TO CLERK

iTEM *
VALID

PERFORM ITEM
EXIENSION (IP)

ITEM
DISCRIPTION

TO CLERKPERFORM
DISCOUNTING

INPUT QUANTITY
ORDERED

DISPLAY MESSAGE
IO CLERK

OUANTITY
VALI D

DISPLAY CR€OIT

INFO TO CLERK

PROGRAM FLOW

$-lst of Fr*qr'arx Van[ah3cs

Variable Contents

D - Discounted Total Amount of Order

I - Inventory ltem No.

N - Customer No.

O - Order No.

P - Discount Percentage

O - ltem Quantity Ordered
g = Serial Line ltem No. on lnvoice

T - Total Amount of Order

START

CLOSE FILES STOP

TNPUT ITEM NUMBER

IAST ITEM

DISCOUNTS

?

28
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FRODUCE.S INVOICES CN THI LINE PRINTEF

2g REtl FILE STTUP SECTI0f\

PROGRAM'LISTING..

25 INPUT 'lPRINI INV0iCES 0N hF,ICt'{ DFvICE'trP$
3S OPEN IIINVENT,ORY't AS FILE T

IOPEN I'CUSTOH.ETiN AS FILE 2
t 0PEly P$ AS F IrE 3

40 Ol$ nL , LS tZgO) a 32 r | (26e t l')
IDIM 82,C$( l0g,2) rJ?rC ( 16t'lr3)

I OO REH PP0Ct$5 a!{ 0RDtl

l4:a

iB.0

ir.6.6

.,tit:,,r, .:r:.

i,,i'.',i;,

I N 0 F't'f A LL'Y ",l 
p',1,, 

,

ll0 PTiINT I INPUT "0tiDtR Niri,'lbEit'tr0
rIF 0rg TH[r' cL0sE !.r2r3 t 60T0 b?o lIxIT IF 0RDER 6 r 3

120 INPUT ItCuST0f'1Erl tTUMBERI I lr
I If fi > g AND Nl ( !ff1 Ttlki"i t3t, tLSt

PIiINT t'I\VAL iD CrlS?0p,eFi NUytsLR" r G0y0 LzO
tJ0 PFINT ttCLiST0i'.1fR IS I' e$(lirtl)lrtr RIGHTT', I INpUT A$

!IF LEFT (A$r1) <> t'Yil GoT0 120 IVERIFy CUS?0r,1ER

PRINT INVOICE HEADER

PRINT n3 CHR$ ( 12 ) +n I NV0IIE F 0R 0RDER N0, " t 0
IPRIN? '3 IYOi OF FORM AND HEAOING

PRINT r3 ngOLD ?0t IrC$(lJrfl)
fPflINT #J rrC$(Nrt) | PRINT ,3
IPRIIYT tJ ttSFIP T0!rrrC$(Nr2) s PFTINT l3 IPRINT NAME & ADDRESS

PRINI !3 "IrEu 0UAr(IITY DISCi<IPTI0N"TTAB(5S)r!rUNIr C0ST t+
,tCOST OF ITI.MII
;ox!\T *J rr---- ---9---o ------ll+rr ar---s-,r ------------{ ! pRItl.t cJ

Srl -t TrrZ lReSEr SERiaL riNE ITtil N01r T0TAL D0LLAR AMOUNT

ACCL?T LII.JE iTt,M5

NAI',IE

260 INPUT I'iTEM \IJI"lBERI''1 I IF IrE THEN 5OO ELSE
IF I > O AND '!. < zbt THLN 210 bLSE

PRI\T I'.1O ITElvl FOUND flITP TrIAT NUHEE.RII : gOTO 2OA

elo PRIN

228 PRIN
230 PRI t'r

235 PRiN

I IJTFM" it 'rIS ',IS(I)
I tl'reUT "GlJAr"TITY DISIRIDt', 0
IIT O<rO G3?O 2f,A iCHEC( THAT THIS iS irHAT HE xAN?S
i r3 USINL; t ilB il#iifr8 rn,srGI IpRINT ITEr'1 SERIAL & otjAttTITy
T F3 i$(1)ITAF(5I)i IPRINT UESCRIPTION
L3 USItvc t'r0taf,r#a ttlilnttiu r l(IrS) r 0*I(1rg) I

I PHTNT UNIT PRICE & EXTFNSION

CI".ECI( TNR ENCLJGH IhVENTORY
- IF It\$UFF lglENTI SNOF BACKOTTOEREO

rri .< r,,, .Ir,:(,r:frr,iril,r,?,,T,H,gNi, 26 O E:L $F.:. .,,",,,,,..

IF'.:,Ir(,,,It,rr'rlri,},,,',:rr},,,,,,.e,',,:,],,,HEN: 'Z,bRrr,IL,SiE:
'.., 

lr ,'rP,fi I:rNTri,ir.J,,rr,.lt i]i,B,Agix:]0rR,Drf1*-F:rU,,lrr{,,:,'

2Ag IF O
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START

OPEN DISK FILE

LIST OF NAMES

WRITE LIST OF NAMES
ONTO DISK FILE

FOR P=

I ro(c-r)
.?

OPEN VIRTUAL
MEMORY FILE FOR I=

2 10{c-P)

READ LIST OF
NAMES INTO

VIRTUAL MEMORY
ARRAY READ NAME (I)

FROM DISK

READ NAMEU-I )

FROM DISK
FOR P.
I TO (C-1)

NAME (I
GREATER THAN

NAME (i-1)
FOR

210 (c-P)

EXCHANGE NAME(I)
WITH NAME (I-])

WRITE NAME (I)
ONTO DISK

NAME (i)
GREATER THAN

NAME (I-I)

WRITE NAME(I-])
ONTO DISK

NEXT I

NEXT P

READ LIST
OF NAMES FROM

DISK FILE

PRINT
SORIED LIST PRINT SORTED LIST

STOP

STANDAEDI

?

START

?

?

NAME WITH
EXCHANGE

NEXT I

NEXT P

STOP
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,,i,., ri,,r:i]]e,oiiimeicirel]

ln order to

:r,]ih ' ---iestaie:desci'tbed be!,ow in gr.eate.tli,i:detilil,,:, r,: r,'l:,:

,,:r,,Dick,,$,o'rt,,,P?ckagg.lr,r,,,

:.,,The,,,,RS,lrSr,DirsrkrSoii:P,,'aokage is,ariserri6s,,o.f ,P,rorgrams,,,,',,,:l:irri"i'

r:all0Win$rriho,,ii5e,i,'16.s66 ihe: rbcorrds:of :ardisrk'f ileirr':r'il,ii':,rilri"'rrrr":'

.,l:i'n'toiSro,mE,:i0,fdeit;,rb..as6d updn the,:c,ohtenrts Ol,th:o5e,':',,1.:1' I 
",i,,,:,'rr

,:,,tields,,of ,th,e'ieiords:rrde-signated'as.rllSORTr:.k€Vs;l'::,U,pi,:,1r.,.,'','']r']1,,

,ioi rr15f Selpai:eier ,:k.ey:,r,iieids,,.'mai. , bE,, sel,eCted; , wi'th,,',:!he..,'r'r', .'

''seqt,encingt.on,.e,aCh: ke'y b€ing,l:spee.ltled,,rat,a5C€ndin$,'lr, .,,,,,,

, oi',deSc6hdip,$,,,,S-eparate, kdYS,mdy:,rbe,of rd,iiierrent,ri,,,ii'r ' .irii'ri,t ,,r,,

rr,,lelhgth,,,atrd,,6,4y,,'[Qiof,alphia,nu'mer::ici;r,i]htg$ei;'r,fl:oatihg 1,11r1: ;. r.,,

.:poirnt,:oi,'deci.mal,,!yper,,,..The,rinprul,,d.alarr,fil,er ma,y.,,'con!aini.,,,i,l

r:,Upi:',iOri32;767r r:gC'oidS,,,tif ,':00r,:to:,:5:-1,,2rrr,eharacl..'' -ac,h':, '':r,,:'r,:r,r,,',

i,.Records.'inust,llbqofr,tiNed-lehgth:,i!:orm,r5rtol.512rrehar';'i"r"'r: 'i,ri."i'l

, ,l acteis;j:al ! 0rh6rdr:ron 
rbl d,ck, i,bou,n dat'ies:, f6.rrrInexim um

.,rsoi!ihg1,ef11:C- ierrlcYr,,Foi,mattedlASC,f l,,fi,les r.n,aY,,?rlS0-i,'l,,,,,,',,,,,,,:',,irrii:,'.

:.t:irb.g'iSOfted:r':r"r"r.r,'i:,,,-r l:",r1,,,.. : ri.l

,The tec,tihiorer,u,sedforrrrthe,,so,-r,1,'is.:,a,sr,,fo[,LoWs:,'Thel]".r'1'ri'r'i.,'ii'.ir:r: '1.

' idata,'filer:is,,ieadr anrd,thre kevs ditaa,dte'd''rAridCoid,:iS,,' ,.,',,,, , ,,' ,

r,made eons,isJinO,ofitherrextfaCiedr,lieYs and,'thre, d:ata,,,,,,,:i.i,,- ,,1

,, ra"o,i61s:,diskrtaddraesiiii:T,h,ese,,keyiadd iies$r:iec_ 6lid5;,:a.7s,.,' ',r:

then,sOr!edrr,Sin,c,e,,keys,:aie,.us.urallV.,,muc.hr,:t$hro,itetr,.th,ahrir,::r,,.,:,r,,
the rEcbrdS,fromr.whicrh,ihe.y,,a.re,,dgriv.ed,r t,h,iS,,rcreh.,:rr: i:r'r :r'r 

"

,'niQue giiQatly,-iedue-es':s6rt,'iimerand dris,tr.wol:rk,lfjleri:,,i:rr,r:rrli'rirri:'i,ri,,i

,sgace, ,OutpUti:lfrornrthe',,sof.t. me){: be, ei,thg,!:rr1h6r,,s6ritdidri"l.,' 
r.,'rti''

, 'kg,y:a did1ess'file,16rr.e.fully:,LeSoQurenigd 'datg,f ilg;,,1f,:ir'iirrri'rri ,l.l:ii,rr'

(gy:add,ress,f,ile,r6utP,:utr:,i5, e,lect6.dri':Q,Se,.,ofr:ra.slubrdut'ih,e" '''i:' "'

at,lgws,uaatr, progtam,r.ietraj.eval,rr,iof,:ther,rda,la:,tile.r'iecoids:,,:r,,

rin 'the'-s6ouenCe,il'of,:,ihe.,',key.,adOressrrtil6:;,,,As.,,trhe r:d:316'",,1,,,l,'

' ,fil'A,'','ca,n'r:,,bitir asrsocjratedr,:,'with',,i56veralr,,,,d,ifJeieRt":,,soirledr,,, ,,

, rkey"addiess riiies; , fheriiam,e,, data,,'f iie,,'r,cen,':be:',.ietti6vdd"r"',,:

i: in rseveialr :diifeient ,seqru-gnC0S',''T,he,'idrisadtlntao'e','.:o'f.:'r,,,'riri

I .this,,,te.Chnio0bi. is,, rthdrr:,ih,lts ,use.,:.ot,rindiibdt,'r6fdrenee""" "

',r,i 6f , 1f.1-e:rrdraia.;,iile: thi0,00rh..iith€,,:k:ey.,,,fi|e;,rth,e,.rti'me"'r,lor'i.r,i, 
',r ',:,:r,ri

, :reCord:'i:raC,f[$5r,'165y66965,.,,,.,If ],:,a,i,deta.,,,lil,e.rlliistt,.to'., br-errr' r,r:,,:r,',,,, 'l

l'r,,.'ab,ce,Saed:r,p,iilmaiilyiljnliion,6,,lseq:u,en0e;r:it'r:iSrr,mrostieftiCi,entrr,
:, :rio.,,seleet,r0,uig&i:,of ,ar.,l0tllY.ie-5€-Quenc6drdata,{:i,le':,rr':,rr,:::1:'::i.:1rr,r'li

' T:.he SO:RT,,Pr/Ogrfam,r,r.nry,,be,qaJil'-ed ,frO,mr a:r,!sei.,p,lto:.'':'' ::::,:.',:::::' 
'

gr:am,o-rl,:rnraY,,b:e,inryu166 vi'a:ritteractiv.e:d,i,alogqe!,rrir,ir,':. .,i'i'r::'illril

lndexed File *u;*sl :i.1sin*di

The lndexed Access Method (lAM) facility allows the
user to access disk f ile data records randomly by
specifying merely a record's key rather than its disk
file address. ln this rvay. a user can achieve fast,
random access to his data records without having
to be concerned with the intrrcacies of disk file orga-
nization. Sequential processing of these records is

supported either directly (if there have been no

records added to the file s nce the last file reorga-
nization) or by means of a key-aCdress iile output
from the SORT package.

ln addition to specifying the key of the iecord to be

accessed, the user program need merely specify the
function to be performed on the record. Tie functions
are: inquire, update, add (new record). and delete.
Accessing of records is performed as fo lows: The

record key is first converted to numeric form (by en-

coding all alphas). The numeric form is then hash

coded, that is, it is converted into a disk biock address
within an index to the data file records. An entry in the

index consists of the entire record key and a pointer to
the associated data record. The index block is

searched for a key matching the one specified in the

function. When it is found, the associated daia record
is then read. (No duplicate record keys are permitted')

Statistical and empirical analysis shows that this tech-
nique results in an average ol 2,2 disk accesses to get

to a data record. This assumes a key field of 15 char-
acters maximum Iength and an index with at least 100/o

of the available key space unused (900/o load factor).
This is possible because of the large number of keys

that can be fit into a single !ndex block (at least 30),

thus keeping the index overflow (to the next block)
very low. lt is also possible to specify that the file index

be kept on a separate device from the data records,
allowing for faster record retrieval.

A utility program is provided in addition to the file
access method proper. This includes a file builder
which organizes the data and index files from raw
input data, and a file reorganizer for incorporating
added records in order (for direct sequential access)
and physically removing records which have been
flagged for deletion.
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NORTHEAST
REGIONAL OffICE.
275 Wyman Sreet. Waltham. Masse.hLseus 02tg
Telephone: (617)8900320/0330 TWX 710324-6919

I5 L.ndc Streer. Wdthcr Vaqsac--seil\ 02.y
Telephone (617)-891 loS TWX: 7tC-324 69tg
CAMANDGE/BOSTAN
8S Maif Sreet Cambro!e yassa.fLsaiisa2is
Tplep5o-a o a-'.
ROCHESIER
lil A1 eis Cre€: '.:,.. r:ri ,{te
Telepho.e r'a {' _l: -,,r i'-12S-Sie
SYA4CLS:
<ffi:-:,., - .-_ :.1
S!.;r s. ,:/. ,:-- ::"

:,_'.'.i: _ I -
:.-_i:t .,:0649

.--' . :a:: i: ra: -,.,<;0461-00y

MIO.A-IL}NTlC 
- 

SOUTHEAST

. : :: :. :. ^:.::- \.... erse/ !ay!
.i:-:: ::::-:nt -i,)i a106852I8

fl€'. Y.rk N.Y. t@19
;e ep.o:e (2r2),$2-1m
IJE\? YORK
9' C. o r -"-e. [.a ehood \p^ .",\e, 016].'eeoron. .o r8 4,84 L2l?J1qr'-6osi (2t2 s04/IWX 71D.99i 9721

NEW JERSEY
1259 Foute 6. Parsippany New lers€y 07054
Ie ephone, (201) 335-3S0 TWX 710-987 8319

Pr n.eton. New l€rsey 0854
Telephone (609) 452 29a0 TWX 5r0 685 2338

METUCHEN
195 Main St.
Metuchen, N.l. Uffi
Telephono: (201)-sg 41m/2m

EUROPEAN HEADQUARTEBS
D gital Equipment Co.porat of tnternat o.at Europe
81 Fo!te de I Arre
l2ll Ceneva 26 Sw ter a.d
Te ephone 42 79 il Te er 22 683

FRANCE
Eq!ipmentDg,talSAnL

327 B!e de Charenton 7a Pet,s i2... frar.e
Te ephone: 34-76 0i Ter€r 2i339
GRENOALE
I0 r!€ Aug,ste Fa!,.r F.S Gre.obje. F.a..e
Telephone (76)87$oll02 Telex 32882F{Code212)

GERMAN FEDERAL BEPUBLIC
Dig ta Equlpment GmbE

8 Muenchen l3 Wallensteinplarz 2
Telephone 08ll-3$31 Ie ex: 524 226
COLOGNE
5 Koeln 41, Aac ,ene. Skasse 3t l
Ie ephone:0221 40 44 95 Te ex ffi8 2269
Teleg.am: Fl p Ch p Koeln

6078 Ne! lsenblrg 2
Am Forstha!s Gravenbruch 5 7
Telephone:06102,5526 Teiex 4l-7682

3 Hannover Podb e skiskasse 142
l'elephone: 0s1l 69 70-95 Te e:: 922.952
SIUITGARI
D-7rc1 Kem.at
Marco-Polo Srasse l
lelephone: (071 l) 2: { 07 Telei 725 3404

/ND/ANAPOI/S
2l Beachway Drlve - Suite G
rnd anapo s, 1.dlaft46224
Telephone, (3171 243-8s1

Stemmons Freeway, Dal as, Texas 75247

{214),63-4880 TWX: 910-861-4000

Sulte 111, m30 Cedar Avenue South,
Mlnneapo s, Minnesota 5Y20
Te ephone: (612) 854-6s62-3-4-5 TWX, 910-576-2818
CLEVELAND
2s00 Euclld Ave.
Euclid, Ohio 4117
Telephone (2161 9S'8484 TWXi 8r0 427-2608
KANSAS C/ry
532 East 42nd St Lndependence, Missouri 64055
Telephonei [816)-61'm TWX: 81641-31ffi
SI LOUiS
Suite 110, ll5 Progress Parkway, Mary and Heighls,
Missouri 630€
Telephone: [314)-878-€10 TWX: 9]0-764-0831
DAYIAN
3101 Kettering Boulevard. Dayton. Ohio 4y39
Telephone, (513)-A+323 TWX| 8i0'459i676
M I LV/ AUKEE
8531 W. Capilol Drive. Milwaukee, Wisconsrn 53222
Te ephone: (4l4fa$-9110 TWX, 910 262 1199

DALIAS

DIGITAL EQUIPMENT CORPORATION EEU[EEI WORLDWIDE SALES AND SERVICE

MAIN OFFiCE AND PLANT
l16MatnSteet Maynatd,Massachusetts US.A A1754.Telephane:FronMetopalitanBostan:646-86A0.Elsewhere:(617)-897-5111

IWX: /tA U/ A212 Cable: DIGITAL MAYN Teier: 94-8457

UNITED STATES
MID-ATLANTIC - SOUTHEAST (cont.) CENTBAL (cont.)
LONG /SLAND
I H!ntjngton Q!adran!1e
S! te ISO/ Huntlngton Statio. NelrYork 11746
Telephone, (s16)694-4131. (212)-69s8@s

:tat,on Sq!are Three P.ol. Pennsyrvan a 19301
Tcr.phone: (215) 6ri 4!00/4410 Telex 510 66a 839!
WASHlNGTON
Exec!ive BL n,n9
SEjl Ken horrh Ave. Hivffd. e MaryLand 20840
Telephone (301) 779 1600/752 8797 TwX 710 626-9662
DURqAM /CHAPEL HLLI.

3700 Chapel H,ll Bivd.
D.,rlr.rm Norlh Carol na 277Ci
Telephone (9191 489 3yl TtlX s]0 927 0912
OFLANDO
S!,te 130. 70Cl Lake Eileior Driv€. Orla.do Flor da 32809
Te eprone (S5) 851 4450 TWX: 810 850 01&

26i5 C earv ew PLa.e SL te l0l
At anta Georq a 3Q340
Tel€phone: (&)4s831$/319/31s lWX: a10.7s7.423
KIIOXV!LLE
631 I K ngston P ke, Su te 2iE
Knoxv I e. I cnnessee 3i!19
Telephone (6151.588.6571 TV/X 810 583 0123

CENTRAL
EtGiONAL OFFlCE
1850 Frontage B.ad. Norlfbrook, I no s 60062
ie ephone (312) 498 2m0 TWX 910 686 0655
PIIISBUFGH
400 Penn Center Bou ev.rd
P ttsbur!h. Pennsy !.f a 15235
Te ephone (412) 243 94!4 T!VX: 710 79/-S57
CHICAGO
1850 Fro.tage Road, Noilhbrook lll no s 60062
Telcphone: (312) 498 2500 T\VX 9l!-686 0655
ANN AREOR
230 Hlron V ew Bo!levard, Ann Arbor M ch 9a.48103
Teepho.e (313)761-1150 TU/X: 8102236053
DETRAIT
23i77 Creenfeld Boad S! te 189
Solthfe d, M ch gan 48075
Te ephone 1313) s59 6s65

WEST
REGlONAL AFFlCE:
310 Soquel Way, Sunnyvale, California 9S86
lelephone, (a081-735 9200

2110 S. Anne St.
Sanra Ana. Calif.9278
Telephone: (714)-979'2460
F.S. 714979-2@ TWX 910-S1-1189

WEST LOS AfuGELES
l5l0 Cotner Aven!e, Los Angeles, California 90025
Te ephone: (213)'479-3791/4318 TWX: 910'32 6sg
SAN D/EGO
6154 Mission Gorge Boad, Suite I l0
San D ego, Ca iforn a 92120
Telephone, (714)-28G7M, 7970 TWX, 91GSJ2s
SAN FRANCiSCO
1400 Tera Bella, Mountain V ew, California 94{
Teephone: (a1s)96462m TWX: 910'373-1266

7850 Edo€water Dr ve, Oakland, California 94621
Te ephone (415) S5-5453/7830 TWX: 910 S 72S

ALEUQUEROUE
6303 lndlan Schoo Boad, N.E., Albuquerque, N.M.87ll0
Ielephone: (s05)296-vl1/s28 TWX: 910-989'0614

DENVER
2&s South Co orado Bouievard, Sulte #5
Denver. Colorado 80222
Telephone (s3)-757-ffi2l75816s6/758-16s9
TWX:910-931-2650

SEAITLE
r521 lSth N.E. Bellevle, Wash ngton 98@5
Telephone: (206)ay-{S/455'y04 fWXr 910-4}2S6

8855 Nodh

917 Ml am Steet, Su te A. Houston Texas 77002
HOUSTON

Telephone (713) 524 2961
NEW ORLEANS

TWX:910-881-1651

3100 Bidgelake Drive, Sulte 108
Meta rle. Louisiana 70m2
Telephone, (S4) S7 0257
RACKFORD
S0 South Wyma St.
Rockford, lllnois 61101
Telephone (815)-96t5557
rULSA
3140 S. W nslon
W nston Sq. BLdg.
Sulte 4
Tu sa, Oklahoma 7413s
Telephone: (918)-74-476

PHOENIX
4358 East Broadway Road, Phoenix, Arizona 8$40
Telephone: (m2)-268-v& TWX: 910-9s-4&1
PORTLAND

5319 S.W. Westgate Drve, Po*iand, Otega^97221
Telephone, (503)-297-3761 /3765

SALT LAKE CI|Y
431 South 3rd East, Salt Lake
le ephone: (801) 328 9838

City, Utah 84111
910-925-58il

NETHERLANDS
Digital Eq!ipment N V.
IHE HAGUE

Bljswiik/The Hague Netherlands
Telephone:070-995-160 Teiex 32533

BELGIUM
Digital Equlpment
ARUSSELS

iNTERNATIONAL
CANADA (cort.)
ATf AW A
P O Box 11250
Ottawa. Ontar o
K2f 7T9
Te ephone: (613)-s92's120 TWX:610 S2-8907
IORONIO
2S Lakeshore Foad East, Port Credlt, Onta. o
Te ephone: (416) 274 1241 TWX 610-492-4rc6
IIANTREAL
9675 Cote de Lresse Road
Dorva Quebec. Canada 760
Telephone: (514)-6S-933 IWX 61A 4224124
CALGARY /Edmantan
Suite 140.6W0 F,sher Boad S E
Calqa.y, Alberta Canada
Telephone, ({3)-4$-4ffi1 TWX 40}255-748
VANCOUVER
2210 West l2th Avenue
Vancolver S. BritLsh Columbia Canada
Ie ephone: (604)-7$ 5616 TWX 610 929 2006

JAPAN (cont.)
F,ker Trad nq Co Ltd. (sal€s only)
Kozato Ka kan B d9.
No 18 14 N sh sh mbash l-chome
M nato Ku, Tokyo Japan
Teephone !915246 Telex 781.4208

PUERTO RICO
D s ta Equrpment Corporat on de P!eilo B co

Amer can A rl nes Bldg.
804 P.nce De Leon M ramar, Plerto Bico
Telepho.e 809-723-8068/67 Teler S5'90S

ABGENTINA
6UENOS A/RES
C0asii S A
v rrey de Pino 471, Buenos A res
Teephone 52-3185 reex: A12-22A4

BFAZIL
R]O DE )ANEIRA _ GB,

Rua Ceara, 104,2'e 3." andares
Fones 221'4S0l4, 2529873
Cable: BAIOCAFDIO
SNO PAULO _ SP

Bua Tupi, S5
Fo.es 5l-0912i 52 0655i s2 7806
Cab e, BAIOCABDIO
PORIO ALEGRE - BS

fiLa Cel Vicente.421, 1.' andar
tcnes 21.1411 24-1696

CHILE
SANI/AGO
Co.sin Ch € Ltda. (sares onty)
C.sl a 14588. Coreo 15. Santiago
Te ephone 396713 Cab e: COACH L

INDIA
BOMBAY
Hind ton Computers Pvt. Ltd.
69/A, L. Jagmohandas Marg.
Bombay-6 (W.8.), lndla
Te ephone 38-1615 $-5H Telex: 011-2S4 Plenty

MEXTCO
MEXICO CIIY

Eugen a {8 Deptos. 1

Apdo Postal 12 i012

Telephone: (90s) S 09-10

PHILIPPINES

Staifo.d Computer Corporation
P O. Box 1608
416 Dasnann.s St Manila
TeLepho.e:4968-96 Ielex 142A352

VENEZUELA
CARACAS
Coasin, C.A.
Apailado m39
Sabana Grande No 1 Ca.acas 105
Te ephone: 72-8ffi 72 9ff7
Cable: INSTRUVEN

Srr Wrnston Churchi liaan 370

108 Ble D Ar on

SWEDEN

Belgium
392S lelex: 25291

D gital Equ pment AB
SIOCKHOIM
Eng !ndavaqen 7 lil 41 So na Sweden
Telephone 98 1390 Telex 17050
Cable Dgta Stockholm

NORWAY
O,! ta Equipment Corp. A/S
osro
Irondhe,msve,en 47

Teephone 02168940 Tele, 19079DECN

DENMARK
D grtal Equ pment Akt ebolaq
COPEfuHAGEN
He ler!pveg 66
2900 HeLler!p. Denmark

FINLAND
D gital Equiphent AB
HEIS/NKI

SFm7l0 Eelslnkl 71

Telephone (0$) 37018
Cabe Dlgta Helsinki

SWITZEBLAND
Drg ta Eq! pment Corporat on S A
GENEVA
81 Soute de i A re
l2ll Geneva 26. Swrtzer and
Teiephone, 42 79 50 Te ex 22 683
ZURICH
Sche!ch2erskasse 2l
CH-8006 Z!rich. Switzer and
Te ephone 01 /60 35 66 Te ex: SO59

ITALY
Digitai Equ pmenr S.p.A.

Co.so Ganbaldi 49, 20121 tr!Lano, lta y
Te ephone 872 748 694 34 Telex 3S15

SPAIN
Dig ta Equ pment Corporation Ltd.
MADRID
Ata o lnge.ieros S A, E.rigle Larreta 12 Madr d 16
Te ephone 215 35 43 lelet 21249
AARCELONA
Ata o lngen eros S A. Candurer 76. Barce ona 6
Te ephone 221 4 66

CANADA
D q tal Equ pment of Canada. Lrd
CANAD]AN HEADQUARIEFS
PO. Box llm
Ottawa, Ontario. Canada
KzH 8K8
Teephone (613)-S2s11l TWX:61GS2,8732

GENERAL INTERNATIONAL SALES
REGlONAL OFFICE
16 Ma n Steet, Maynard Massachusets 017Y
Telephone, {617) 897-511 1

From Metopol tan Boston 6&86m
r\\x 110-v1-4211/A212
Cable, DICITAL MAYN
Te ex, 94-&57

AUSTRIA
D.9rd lq,.pm-,r C/po,drio- Ge,- od

Mar ahilferst.asse l$ llm Vrenna 15 A!sh,a
Te ephone 85 51 86

AUSTRALIA
Drg ta Eq!rphe.t A!str: a Pty Ltd
SYDNEY
PO Ao{491 Cror!sNest
NSW Auskaii.S6S
Te epao.e: 4S-2565 le ex AA20740
Cabe Dgtal Sldiey
I/EL6OUFNE
5t Park St.eet Sclth l.1e bourne. V ctcr a 3205
Teiepho.e 699-2ffi8 Telex: AAffi16

643 M!rr.y St.eet
!!est Penh !!estern Austra a 6005
Telephone 2i 4933 Teler: AA92140

ARi SAATJE
139 Mer v.le Street, South Bnsbane
Queens and. A!stralra 4101
Telephone: 444&7 Telex A440616
ADELAIDE
6 Mo.trose Aveiue
Norwood, South Australi. ffi7
Telephone: ff'1re Telex AA82825

NEW ZEALAND
D 9 ta Equ pment Corporatron Ltd.
AUCKLAND
H lton Holse 430 Queen Skeet Box 24i1
A!ckianC Ne\! Zealand

UNITED KINGDOM
Diglta Equ pment Co Lrd
U K HEADQUARIERS
Arkwnght Boad. Readi.g. Berks.
Teiephone:07s'SS Telex:ffi27
READlNG
The Evening Post B! ldtng, Tessa Foad

Buts Centre
nead ns, RGl 7QN
Telephone: Beudrng 58555
Teler:84328

29/31 B rmingham noad Sutton Cotdfetd, Warwicks.
Telephone (0M) 21-3ss s$1 Tetex: w m0
MANCHESTER
6 Upper Precinct, Worsley, Manchester M28 AZ
Ie ephone 061-790-84| Tetex 66ffi66
LONDON
B lrol no,sp J,b ,dae Bo"d. t.t.-g. Lo-don W.-
re ephone 0l 57928 lete^ 223j1
EDINBURGH
Sh e House, Cr.igsh ll, Livtnasron,
West Lothian. Scotland
Telephone 32705 retex: j27j13

,IAPAN
Digital Equlpment Corporation lnternational
TOKYO
Kowa Bui ding No. 17, Second Floor
2-7 Nishl'Azab! l-Chome
Minato-Ku, Tokyo, lapan
Telephone 404.S94/6 Telex,TK-6428



RETURN THIS CARD FOR MORE INFORMATION ON

RSTS/E

TO ALLOW US TO SERVE YOU BEST, PLEASE
INDICATE YOUR INTERESTS BELOW AND AN-
SWER ALL QUESTIONS.

E Send a BASIC-PLUS Language Manual

fl SenO a RSTS/E Users Guide

f SenO a RSTS/E System lvlanagers Guide

I Have a Salesman call
(PAYTVENT ATUST BE ENCLOSED)

Type of Company or Institution?

E Consulting Engineer or Architect Firm

E lr/anufacturer

E Distributor or Warehouse

E Retailer

E Secondary School

E Junior or Community College

E College or Univ. Computer Center

E Cottege or Univ. Department

$7.50

$7.00

$7.00

Type of Application (Please describe)?

Current Computer Usage?
Manufacturer and Model

E On-site

I Own

fl Remote Job Entry

Approx. Annual Budget

f Lease or Rent

! Timesharing

I Service Bureau

NAME

TITLE

DEPARTMENT

COMPANY OR SCHOOL

STREET ADDRESS

CITY STATE ztP

TELEPHON E AREA CODE NUMBER
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