'TOPS-10 AND UTS OPERATING SYSTEM COMPARISON

June 13, 1972

Re A, Andersom
D. M. Brown:
D« Custis::

Sy Kravitz.

‘S -Pond,.



R. A. Anderson
D. M. Brown

D. Custis:::

S. Kravitz

S. Pond

‘The purpose of this paper is‘to'provideia hardware/software comparison of the
Universal Time Sharing (UTS; Xerox) &nd TOPS-10 (DEC) operating systems. The
. paper will begin by discussing, for each operating system respectively, the .
"_fol owing topics:

'+ General Capabilities : .

. Hardware Configuration Requirements

. File Management

'« System Measurement -

'« Scheduling Techniques

« Reliability and Recoverability

}; Time-Sharing Response Time

.~ -Re-entrant Processors . = .

. 'Program-System pfoiectiah»”

. File Security: ST |

'The paper will conclude by comparing ‘the strengths and weaknesses of each 8ys-.

tem relative to the aforementioned topics. -
v ydes

VThe TOPS-10 Operating System offers by means: of a? 'uger ¢ ommand languagethe:
.following capabilities. e

;«rTime-sharing-

. Multiprogrammed;Batcn;grocessingj

. Remote Batch:-

‘Real-Time

This operating system executes batch operations in a background mode (maximum

of 127 concurrent jobs) while supporting up to 127 local and remote interactive -

terminals. The time-sharing system supports such composition, editing, and
debugging programs as FORTRAN, COBOL, MACRO-10, BASIC, AID; and EDITOR. The
TOPS-10 0S offers a relatively extensive instruction set (366 instructions)
including floating point and byte manipulation instructions. The word size

of the system is 36 bits and utilizes 7-bit USACII characters. This 0S facil-
itates a parallel mode of operation by allowing data channels and arithmetic
processors simultaneous access to separate memory modules, i.e., asynchronous,
_interleaved memory modules, each containing four ports,:are:provided. The
TOPS-10 OS supports real-time tasks at a microsecond response level by allowing;
such tasks to interface directly with the priority. interrupt system. ‘Real-time
response is limited on1y to the abiiity of the hardware to respond to interrupts.
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The TOPS-10 0S was designed on the concept of modularity, thereby allowing a
wide variety of hardware and peripheral equipment to be used by the system.
A1l peripheral equipment is software-supported through the expandability of
the DEC-10 monitor; i.e., peripheral handling routines can be added to the

" monitor with no changes to existing software required. The standard TOPS-10
system requires the following hardware?!

. Card Reader
. Card Punch
"+ Line Printer

+ Dectape Transport

o Magnetic Tape Transport
. Disc Drive ’
. High-Speed Swapping Drum’

« Alphanumeric Terminals

The minimum amount of core memory suggested for the TOPS-10 0S is 64K, How-
ever, if the system is to support a heavy load of Batch and Time- Sharing users
‘the system will not be effectively utilized at 64K, 128K is suggested. Memory
- is expandable in 32K modules to 256K on a’ single processor system and 4096 K:on
a dual processor system. :

The file management facilities of the TOPS-10 OS allow for the handling of Jﬁ‘ \
sequential and random access files., Files allocated to And/Or created by a ety \\{
‘user are usually referred to by an alphanumeric name which the operating system w*ﬁ'
equates to a particular physical device and location. The system maintains

for each user (normally a time-sharing user) a user master catalog which identi-

fies the name, access method, protection level and physical location of each

_permanent file assigned to a particular user. The number of files a user may

create is limited only by a quota imposed on the user by the installation.

‘File storage may be explicitly created by a user before referencing a file or
dynamically allocated by the system at execute time. The system provides for . ‘
simultaneous use of a file among several users through the use of protection A
codes. The file management capabilities provided by TOPS-10 relieves the user

~of any considerations of device dependence,; i.e., a user may use a file with- ¥

out any a priori knowledge of the device (disc, pack, disc, drum) on which

_the information is stored. The system also organizes files independent of access Vﬂ
method so. that it is not necessary to completely reorganize a file to change

from sequential-access to random access methods.

 The TOPS-10 0S supplies a standard set of system measurement and tuning facili- =
ties. To measure system performance, dumps of selected system tables, schedul-
ing and dispatching queues and accounting information may be requested. A set
-of system diagnostic routines are also available which monitor system activity
and create tables of performance information. This performance information is
scanned periodically by report generators which display in a tabular format e



guch statistics as CPU idle time, channel busy time, etc. Tuning facilities
exist in the form of SYSGEN options which installations may vary to accommo-
date their specific needs. ‘At system generation time, the option exists to
. vary parameters determing time-sharing slice time, queue sizes, core resi-
dent portions of 0S, etc. X
'The scheduler is the '"nucleus' of the TOPS-10 0S. The scheduler controls the
scheduled use of the system; i.e., determines the sequence of time allotments .
to the users. The scheduler maintains a queue of jobs requesting allocation.
The jobs in this queue are ordered according to external priority and system
demands. As a job reaches the top of the queue, it passes to a queue main-
tained by the peripheral allocator. Upon allocation of requested peripherals, -
the job is passed to the core allocator. After receiving the necessary core,
the job is passed to the dispatcher. The dispatcher maintains an ordered

queue of jobs ready for execution. As jobs are dispatched from this queue, a
"quantum" of execution time is assigned to the job. If the job completes

during its quantum, it is passed to a wrapup routine. If the job exhausts

its quantum without completing, it is returned to the end of the dispatch
‘queue., If a job is interrupted before completing its quantum due to initiation
of an I/0 operation, the job is returned to the dispatch queue and will usually
" regain control when the I/0 operation has completed. The number of jobs which
are allowed to pass to the scheduler can be controlled by the operator. The:,
-operator may type '"SCHEDULE N" which has the following: effect based on: the
value of N.

N‘O Normal time sharing-batch operation
‘N=1 A;.No further‘LOGINS allowed
N=2 - No further LOGINS from remote terminals:,

' During tﬁe course.of’a job's execution, the job wilirreside in only. onelqueue
‘at any point in time. ’Primary among these :queues-are; the, following.
Q?.Run Queue
f:“I/O Wait_Quéoe"
.;iI/O Wait Satisfied Queue
.' Sharable Deviée Wait Queue
. Teletype Wait Queue
i:“TeIetype Wait ‘'satiafied Quehe
.QHStop Queue
7 Nul1” Quetie’



Recoverability and reliability are wery:important parts of any system. The
T0PS-10 0S functions in conjunction with the following safety features: -
B .2_‘..,, . i . R e 5 c T ! R ‘ el i RN O

i, Power FailSafe

IRl
1

. Automatic Restart

. Temperature Protection.

If system power fails, an interrupt is generated to initiate a program which
saves all registers and status information needed to facilitiate a restart.

If a power surge occurs, a sequence of power-down operations will be initiated
and automatic restart will occur when power returns. Similarly, in the case
of sudden temperature variations, an interrupt is generated to save register
and status information. Besides these hardware features, TOPS-10 provides at:
discrete intervals snap dumps, core image and system table dumps, file system
backup copies, etc.  The purpose of these dumps is to facilitate restart and
aid in the debugging of system errors.

Time sharing response time is an important gauge of an operating system's effi-

clency. Current DEC literature indicates that a uniprocessor system can

handle up to 63 terminals and a dual processor system up to 127. However, the .

literature fails to indicate how response times vary with the number of users.

My experience as a TOPS-10 time-sharing user (Irvine) indicates that time-

sharing response time is extremely poor when the system is trying to maintain

-~ a moderately heavy batch load while supporting more than 10 terminals. The

. system responds favorably when there are no more than 5 time-sharing users.
However, when the number of users exceeds 5, the degradation in response time

is quite apparent. o f

In the TOPS-10 0S, all software which may be requested simultaneously by more

than one user is pure code, i;e., re-entrant. The time-sharing Monitor,

" FORTRAN Compiler, COBOL Compiler, etc., are all re-entrant routines. This
re-entrant capability has the effect of conserving core in that a single copy
of a re-entrant program may be shared by a number of users at: the same time. con b
Re-entrancy is accomplished by two relocation registers which allow a user SRRRE
area to be divided into two logical segments which may occupy noncontiguous '
areas in physical core. Re-entrant programs are always composed of two seg-
ments--a low, nonsharable segment which usually contains just data, and a

“high, sharable segment which contains instructions and constants. The sharable
segment is 'write" protected to prevent modification.

User-system protection is accomplished in two ways by the TOPS-10 0S. Firstly,
a master-slave operating mode exists which prevents a user from executing any
-master mode instructions which might impair the integrity of the system.
Secondly, user programs are prevented from adversely affecting the system or
another user program by assignment of a protection register to a user program.
The protection register contains the maximum relative address the user can
reference.  Thus, Lf a relative address generated by a user program is greater
‘than the contents of its associated protection register, a monitor trap occurs



and the user program is aborted. Thus, no user program can access any storage
location except those specifically assigned to the job. As an additional pro-
. tective measure, all re-entrant code is 'write' protected to prevent contami-

" nation by unauthorized users.

File security is maintained among users of the TOPS-10 system through the use
of protection codes. These codes, which are assigned when the file is created,
describe access privileges of the person who created the file and other
authorized users. Access todes of O to 7 may be assigned to a file where O
allows all access privileges and 7 allows no access privileges.

Access priviliges specify whether a file may be read, written, executed, updated,
renamed, or appended to and to whom such privileges apply. Files may be created
with any combination of access privileges, thereby allowing a user to restrict
the use of a file in any manner desired. To insure file system integrity and
protect the user against inadvertent destruction of his own files, userr-files:
are periodically saved on backup storage. This provides the capability of
gelectively restoring a damaged fileé or a set of files if a user so requests.
Thus, the operating system protects-a user's files. from unauthorized access.

by other users:and from:inadvertent:mistakes made by the file originator..r i. -
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Universal Time Sharing System (UTS), developed by Xerox Data Systems, is an '~
operating system utilized primarily for its time-sharing capabilities. UTS

is the result of several years of experience on other XDS operating systems.
including BCM, BIM (Batch Time Sharing Monitor), RBM (Real-Time Batch Monitor), .
and BPM (Batch Processing Monitor). .In fact, BPM is a subset of UTS giving
this operating system all the batch capability of BPM in addition to time-
sharing. , . Lot e St

UTS provides the following concurrent general capabilities.
‘ Slovs Gnits

) Time-Sharing PN Ky ) P ' rIf’ s
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. Multiprogrammed Batch Processing

*:,:»
&«

§%%
. Real-Time Processing : o

Time-sharing cpabilities allow for up to 128 users to initiate and access the
on-line services from a variety of character-oriented terminals. User programs
are stored on the high-speed XDS Model 7212 RAD for rapid access to core

memory for execution. Batch processing may be initiated via 1) local batch, ‘
2) remote batch using high-speed remote batch terminals, or 3) terminal batch.
Batch and time-sharing programs are completely compatible so that large batch
programs may be checked out in the time-sharing environment for monitoring
purposes and readily entered into the batch stream when the user desires to
run large amounts of data. This removes the necessity for a user to sit idle

&t a terminal during a long run. Real-time processing consists of core-
resident real-time programs utilizing the Sigma high-speed hardware interrupt -
system, Nonresident modules may be established at SYSGEN time. Interrupts

may be armed, enabled, and triggered via program control. When an interrupt .
occurs, foreground action. takes place on a high priority basis. In addition, :
‘peripherals may be dedicated to real-time processing at system generation

time to insure the fastest response time. . :

UTS offers META-SYMBOL (assembly language), COBOL, BASIC, and FORTRAN IV in f’
addition to various application languages (GPDS, 1401 'SIM," SL-1) + Features -
formmnipulating programs include capability for'ﬁ progean Lu‘““"‘igr-

'. :F!’ ] Lﬂ*-—U.i‘L, A&\f’r iCtrti'
. Creating or modifying source files : D .

;}W Creating relocatable object modules (ROM s)

wlpenent, in

yﬁi.Creating load modules | . q;:»

&}1 Modifying object module symbols -

¢ Load and execute object programs with library searchy

» Executing object programs under control of one of the debugging“

" systems o L
, .

. Resume execution of programs interrupted or: stopped by the user ‘Tﬁw
- for debugging purposes ',ﬂngv,,\ndﬁml;y . T il 2

3 tiel ‘;<

‘v Save core image of program being executed’and retrieve it fop 1o
-""'continued execution = " folee o Vhysicald pages e xcqir. s

. Copy;andideletelpermanent,filea.-1 é?*fﬂ_z”



An EDIT system enables the user to modify files with ease. 1In addition, vari-
" ous other processors enable the user to manipulate files and other items
related to his terminal environment. The file system is device independent,
meaning the user need not modify his program to change from one I/0 device
to another. v . '

UTS operates on the'Sigma 6, 7, or 9. We will discuss the Sigma 7 hardware.;t?
The Sigma 7 system consists of basically. R

- Memory of up to 8 magnetic core storage units

- A central processing unit (CPU) which addresses core memory,

* fetches and stores information, performs arithmetic and logical
‘- operations, sequences and controls instruction execution, and
"~ controls the exchange of information between core and other ele-
* ments of the system.

.+ Input/output system controlled by one or more input/output -
processors, each providing data transfer between core memory
and the peripheral input/output. devices and operating simultane-
ously with the CPU. .: i “\»rt'r,i'a.:.*f'l RIA IS PRNNTS SURNE SSBUS LR i ,: e, 0T
TheSigma 7 is a word oriented virtual memory machine, a word consisting of.
32 bits plus a parity bitogﬂﬁwv L o nToie dhiieganec P o Ui
R v o ' . RS W ( - S lid FEE :“2{_’1'.
_3,.Data quantities in core addressable as 1--'27,14-; or:8-byte's%;
quantities. - L T RCTTR Cieoan T R

. Memory expandable from 8 192 ‘to 131, 072 words in increments of
© 8,192 or 16,384 words. Recommended minimum gystem ig 80K.

. Sixteen general-purpose registers, expandable to 512 in incre-
. ments of sixteen. ... R (oanrinnn gurie s

. Hardware memory mapping (optional) e dn oy ,
. Real-time priority ‘interrupt system with 240 levels.‘ Interrupts
may be armed, enabled,. and/or triggered- via -program control.

. Interruptability of "long instructions to insure faster reSpnnse
time."

The Sigma 7 supports a wide variety of peripheral equipment including magnetic
tape units (7- or 9-track), rapid access disc, card readers, card punches, dis-
play terminals, keyboard printers, line printers, paper tape readers.and punches,
graph plotters, and data communication equipment. A typical system might con- ’
gist of CPU with memory map connected via multiple memory ports to core memory
momdes, a selector I/0 processor for handling the swapping RAD, and a multi-
plexor I/0 processor for handling a card reader, line printer, card punch, tape
unit, disc unit, and communications controller with several remote terminals.

Ihmory management is done via a hardware memory map. Physical and virtual
memory -is segmented into 512-word sections called pages. Whereas virtual memory.
iacontiguous, physical memory need not be. Physical pages are scattered

bﬁigef



; throughout core based on their availability. The hardware memory map which is
loaded into the user's JIT specifies where a user's virtual memory page is
physically located. Sigma 7 utilizes the "all-in" or "all-out' concept for

- loading and execution of programs in core.

The UTS file structure is designed for utilization of random access storage
media. Three types of files may be used, namely 1) consecutive or sequential,
2) keyed or indexed sequential, and 3) random. Consecutive are those which
are created and accessed in order. Keyed files consist of a collection of
related records, with each record identified by a key. Random files provide
the user with a contiguous random access storage area to be organized at his
own discretion. The file organization itself consists of a system of pointer
tables. A master catalog of accounts points to the file directory location
for each user. The file directory points to the file information table (FIT)
which in turn points to the files.

UTS maintains a system of performance monitoring to facilitate system measure-
ment and tuning. Results are displayed via a dedicated terminal and items are
tdisplayed at regular intervals. Individual installations may select which
'types of information they want to monitor, which may include CPU use, proces-. .,
gors (CPU time), processors (number of users) I/O rates, console time, number -
of users, number of interactions. Reports may be generated with specified .
system functions being measured. Based on this information, a system may be
-generated (SYSGEN) or modified to tailor the system to'a particular instal-
‘lation or job stream. In addition, XDS uses a unique hardware measuring piece
of equipment called ADAM. This equipment enables the user to measure instruc=
tion utilization, in counts or time, particular routine usage in the monitor
(for possible modification of monitor. overlay structure) disable.time for .
interrupts, etc. : - Co

The swapping and scheduling algorithm is event (carriage return, interrupt,
time slice exhaustion, etc) driven. Each job is in one of 29 processing
states, Jobs are queued within each state. The 29 states are given an order
of execution and an order for swapping. The first state group in the execute
list is searched. First in core gets the CPU and first out on RAD gets a. :
swap in priority. The swap list is then searched from bottom to top for ..:
first in core, which is then swapped out. Three quanta are .observed to
maximize efficiency. They are as follows: SR B : :

\,xLQMIN» Minimum time slice (may not be interrupted until this
L o time is used); usually 50-150 ms.. . .. .

;?IQMAX'j Maximum time slice (may be interrupted before max time)
f:ﬁ§SQUAﬂ; _Swap quanta keeps job in core until it has used Speci-u

fied amount of CPU which avoids overhead in swapping
or .thrashing.,



. UTS has various reliability and recoverability features which include:

"+« Watch dog timer for detection of software or hardware errors
causing system hangup

", Power fall-safe interrupt-to save and restart the system in

the event of power. failure
. ,g

. Memory parity error checking ‘ - y
. Error log e “f
. Automatic system restart or recovery
. Snapshot of failed monitor

. Diagnostic. peripheral exercisors.

Diagnostic data may . be processed by diagnostic programs which will analyze
core dumps. , : _

Response is a most important aspect of a time-sharing system. Response time

of a relatively short period of time may seem like an eternity to a user sitting
at the terminal. It is also difficult to gauge. Obviously, the more loaded
"down a system becomes with users will result in slower response time. UTS »
advertises an average response time of 2 seconds in its pamphlet, which, if
holds true, is quite excellent. My limited experience with UTS at UCI indi-
_cates that the response time is very.good even with a good number of users
(20 or more) on-line.-

With a 25-32K core resident monitor, shared processors (re-entrant routines)
are anecessary feature of UTS. They help to minimize the amount of core
needed by the monitor and swap time as well. UTS has approximately 40 share
processors which include its compilers. It has approximately 30 nonshare
processors. In addition; the some 86 monitor modules are structured into
7 overlay segments to minimize core requirements for the resident monitor.

Program-system protection is maintained by a master/slave mode concept and by
keys and locks. In master mode, anything goes (monitor mode). In slave mode
(user programs), !'privilegeéd" instructions are denied. These are instruc-

tions relating to I/0 or those changing the basic control state of the computer.
Also, each memory map page has a 2-bit access control code for each page :
indicating write-read-access, read-access, read, or no permissions for that
particular page. Indépendent of the memory map is the key-lock concept. Each.
page of actual core memory has a 2-bit write lock. Write keys are carried

with a user addressing core. Writing is permitted only if 1) wirte key is

"00" (skeleton key), 2) write lock is "00", or 3) write key equals write lock.

File security is maintained by some of the usual password and file permission
conventions. Files also have an alphanumeric name associated with them. Jobs
‘can create files only under their own account number. Periodic file dumps are
taken to maintain recent copies of files in .case of system failureav R



Two large systems such as UTS and TOPS-10, while alike in many ways, have a
multitude of design and philosophy differences. Both systems provide the
game general capabilities. The TOPS-10 gystem seems to support a mixed
environment of batch, time-sharing,.and real-time tasks to better advantage
i than does UTS. However, UTS provides more sophisticated time-sharing
gervices and can sustain a heavier time-sharing load than can TOPS-10. The
36-bit word length of the TOPS-10 system offers.some advantages over the
32-bit word of the UTS system. A 36-bit word allows for greater numerical
precision in arithmetic operations. The 36-bit word also allows for the
gtorage of five 7-bit USACII characters/word while the 32-bit word allows
for the storage of only four EBCDIC characters/word.

Both systems support hardware of approximately the same access and/or trans-
fer rates. The UTS system, however, 18 unique in its use of a rapid access
disc to decrease swapping overhead. In regard to memory organization and | \
space, the TOPS-10 system utilized two-way or four-way interleaved memory | \ .
modules, whereas the UTS system does not. Secondly, the UTS system parti- .-
tions core between batch and time-sharing operations, whereas partitioning -
is not performed under UTS. The use of interleaved memory modules is of '
significance, for this allows channels and the arithmetic unit to concur-
reatly access memory. Memory protection is accomplished under TOPS-10 by
protection registers which impose a limit on the domain of relative addresses
generated by a user while UTS utilizes a lock and key method, which is the .
better protection scheme is debatable. : , o o

In the area of reliability and recoverability, use of re-entrancy program
8ystem protection and file protection, neither system presents any distinct
advantages over the other. Both systems provide hardware and software
recoverability mechanisms and insure the integrity of the file systems by
maintaining duplicate file copies. Both systems maintain a master-slave = '
mode to prohibit a user from operations detrimental to system integrity. :

The general conclusions drawn from the comparison of the TOPS-10 and UTS
ayatems are the following'

: -f‘ . The TOPS-10 system seems to support a mix of batch time sharing, _
~ . and real-time tasks more effectively than .the UTS system. ‘

i . The TOPS-10 0s providesbetter real-time response than UTS; s

; te The UTS 0s supports the time-sharing environment more effec-
.- tively than TOPS-10.

e
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To

From

Subject

Inter-Office’ Memorandum

 Distribution : Daie - May 20, 1974
. Jerry Packer @ ' 7' Locaion  Atlanta
DEC COMPETITIVE REPORT Organization XCM = JPO39

Attached is a very interesting report that was written by Jon Stewart who is

~_"now at the University of Southern Mississippi. As some of you old-timers may

remember, Stewart was the individual at L.S.U. who wrote the damaging o
Sigma 5 BTM/DEC-10 compariscn report (Circa 1968). He subsequently worked
for DEC as an analyst and supported the University of Mississippi account which

" has turned out to be something less than a success for DEC. The report is some=~
-what personal and is written to his old cronies at DEC. However, he draws some

interesting comparisons between the DEC and Xerox Systems, both hcrdware apd
software. Happy reading !

Disrribuﬁon-

Atlanta District Personnel
RMM's (J. Bedford, R. Giordano, K. Feldersi’eln)
Eli Anfenger C2-12 °

‘Pkil Becker 14-05

Ed Bryan A1-85

Bob Donaldson 15-12
Dave Escoffery

Mike Harvey 15-06
Dick Litschgi A1-03
Bob Mariani 14-05
Larry Tashbook [4-05

" Bill Walker 18-03
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HEME PHEMED (6D1) S44-5755

I''AR TAKING TRIS BPPERTUNITY. T8O 33IMG SEME 25
FRIENDS YP=TO=DATE S0 387H THZ XZR9X SIGMA 3 AND MY .

TUEHN RETURNTTA wACADEMEw==( WHAT I DIN AT 8LE HISS couLp

. HARCLY 22 CALLED wACACEMIC#)+ ALS3, I HAVE AN ULTERIYR

CTHETIVE INTSOUNDING UUT THE TPETENTIAL FOR “EMPLOYMEMT

. BF ANGTHER GUA0 REBEL~=AND VERY CAPA3LE SYSTEMS PRIGRAMMER=-
T WHET IS CURRENTLY EHPLYUYED =ERE AT UsH, 3UT WHE »is FarpeaLy . -
EMPLEYED BY XDS IN THE SIGMA (6,7,3) SENCHMARK GRSUP AT

J—

TTELTSEGUNDGAETSHADES OF BU3 GSED AND HIZAN!! '
. FIRST AND FOREZMUST, ASHLEY, THE UTS SYSTEM ( NCW TPy
CPTBUT USH IS WAITING FOR BGO RELEASESS NaW RUNNING UTS oo )
IS QUITE A GUED ONEw-~ TH3USH IT HAS A FEW SERISUS DESIoN ‘
UFLARS A= PRIMARILY "IN THE MEMERY AND FILE MANAGEMENT AREASw="
. _WHICE D8 PRBVE A HANDICAP ( THEUSH NJT SEVERE WITH CURRENT
'“‘texorﬂé'HERE”J“AT'TInESS"EETBUTTi!‘THE'SIGﬂA's'HARanARE 1S

REFRESHINGLY STABLE CSMPARED T2 M35T 3F THE DEC~1g INSTALLATIENS

PTT HAD TRE EPPERTUNITY T6 BE AREUNT Fo¥ AN EXTENDED PZAI6o oF
TINEs SINCE CGMING HERE IN OCTHBEX #E HAVE PREBAELY HAD LESS

¢ "TTHANTE TY {2 HEURS EF UNSCHECULED DEWNSTIME ( EXCLUDING

-

o~

~

-

~

Bant

 SGFTWARE~RELATED PREBLEMS AND EPZIATIING SVAFUS ). -
TTHEMERY (TAND CHANAEL ) PARITY EFRIRS ARE JUST NON=CXISTENT
"(MELL, PERHAPS ONE IN THAT FIVE MANTH PERISD ). MEMORIES

T ACYUAULY CHECK PARTTYS= SE THERE 15 SUCH A THING Ag A BUSS Cligek ™~

2

WHICH RESULTS WHEN PARITY IS Gecd AT INE END BF THE MEMERY
BUSS BUT 3AD AT THE OTHEREND ™)} ALS37 THE MAp REGISTERS'

PR

AS WELL AS OTHER ADCRESS~RELATED PATHS D8 CARRY &ND CHECK PARITY.

I“'THE“ﬁISKS"(”ExCDSE”hEi'DISCS”l;”A”EI"XERBX‘) WE HAVE ARE
7262 UNITS [ A8BUT LIKE RPO31S IN CAPACITY, BUILT 3Y XERUY.»

p AT PRESENT-- REGUIRING FREGUENT ALIGNMENT BECAUSE 9F ELECTRENIC
CRIFTING CaAUSED BY A CEBLING FROSLEZY ( ACCORDING Y& F/S }e

."THEY WILL 3E REPLACED EVENTUALLY WITH 7275 ( XEREBX DESIGMATIEN)

TTTBISKS s WHICH ARE "3330-IKETUNITS 3UIL5 3Y cpcs T

HAG TAPES GAVE TROUILE HERE AFTER INITIAL INSTALLATION

BT R AT AT T GHS GER VSR T THEVARE T THE W AKEST HARDWARE "COMPINENT

(160C BFI, 120 K871 BUT AFTER INITIAL SHAKEDEMWNM THEYIVE HARpLY =

SQUEAKEL 'ONCEs CARDREADERS AND PRINTERS ( WHICH "ARE REAVILY'
USED-~ ESPECIALLY IN THE ACADEMIC BATCH LAB WHICKH EXISTS

3.:"ﬁfﬁéfEEY::_KCTUKCﬁY"KBEVEWTHé"ﬁﬁEHIﬁE'hsbﬁ_ihHAVé'BéeN MUCH'

MERE RELIABLE‘THQN;HERE_THCSE_AI_@LE MISS== AMD THE HEAVY
TTBUTY ECF FRINTER U XERGX UEESN'T CLASSIFY IT THAT WAY, UsH
l'oass } WHICH WAS , T BELIEVE, BUILT 8Y NCR 1S MUCH BETTER

TEUALTTY THAN THE DATA PRECUCTS PRTSTER-w ARBUT THE agsT :

,__PRINTING QUALITY ©F AMY CRUM PRINTER I'VE SEEM. RIGBAN CEh-
. SUHPTIEN WHICH BECAME A CESTLY PR3ISLEM AT OLE MISS 1s noT
;o A PREEBLEN OM THESE PRINTERS ( PERAAPS HEAVIER THAMN BN IgM
TBUTRET NEARLY 'AS BAD AS THESE DATA PRESDUCTS PRINTERS )+ CARD
,._READERS ANC THE PUNCH hAVE READ=CHECK STATIENS [ ToE., A SECAND
TTREATT STATIEN FOR THE REACERS )i THE CA&RD PUNCH (FRSM UNIVAC )
.. DIC GIVE MULTIPLE PUNCH~CRECKS=~ WHICH CAUSED OPERATIEMAL
TBRIEF=- BUT IT HAS BEENTSLEWED D#¥ ANI CSESMIT SgeM TO CAUSE
MUCH CEMPLAINT NEWs :
TUTTTUTHE TREAVIEST CPU LAADING WEYVE AAD BN THE SYSTEM WAS A
SIMULATED ( STIMULATED 2% ) €NE~~ 15 3ATCH JERS, 10 :
TIME=SHEAFING; -AND 7 GhgSTS==" SOMEWHAT LIKE DETACHED Jeas’ j.
p IN THIS SITUATIOUN THE SLOW-~SFEED RAD ( 8NLY 33% K3 TRANSFEZR )
TTRHITH XERGXTUNFBRTONATECY BI0 (T TN @RDER TO UNDER PRICE peCew)
;.. JUST CELLDN'T HACK THE SWAPPING L9AD AND L3ST TIMg

[T—

EXCEEDEC 10%s MUNITOR OVERHEAD, AS THZY REPURT IT, NEVER

I

‘}, EXCEEDEC 7% DURING THAT RUN»- IN THAT Lead STUpDY THE 30

7
~

TTUSER JZES (7 2 GHESTS ARE NEZCESSARY T 2UN TiHE SYSTEM. ) HWERE

. ALL 2exX IN SIZE AND COMPUTE=BELND AND RAM INDEFINITELY<~
““‘TTETT“EKTIt‘t:MCECLED:'THE‘UTSPnWYUTs“bsaFaRMANCE,nanlrcai"

o WAS AUN CONCURRENTLY T EXAMINE THZ STATISTICAL DATA RASE
CTBUILT~INTANDG CALLECTED BY THE MENIT2R. THE FIGURES WERE

. REPEATAERLE AND CONSISTENT WITH FINAL J93 TIMES PEPURTED
UUAFTER TFE €8BS WERE TERMINATED. 'T9 CIMPARE WITH DEC IT vigulo’
. BE NECZSBARY TC ADD THE 5 ( €R $2 ) 2935 NSCESSARY T8 PUN THE
'“*E}TCH"SYSTEMT“TEE_REXSﬂﬁ‘rzg‘TFE‘tIﬂrT“SF‘To”T/S“Usssf“”'“"““
. WMAB TRATIS ALL THE PCRTS WE HAD THEV ( NEW UP TB 15, GEING
TTEeE BY JULY, THE AR Uy U TTTTit

B RO
D -



=

THZ BATCH THRZUGHPUT &F THIS 3YSTSY IS CUITE EXCEPTISNAL =
TPRYBASLY’ annTHI? 5 eF THE STUDENT 4935 ARE UMDER FLAG=- BLT
(.. MANY ARE BIG JEBS ( COMPILER AND ASSEMBLER PREJEETS ) 2UA LNCER
“EETKSSYraﬂL”OQ’rxrc&OFD‘Fc%TRAV"fv;“KEQJJ“A”cngn ceurse ¢F
SENME 60 B8R 5C STUNENTS ACDED AM ADDITIINAL HEAVY LOAD T@4ASRD
TTHETEND 8F THIS QUARTER ' JUST FINISHED J. MY~
BRCTHER RIC IS5 NJW AT TRE UNIVERSITY 9F HOUSTOM ( 1108 ) AN
TEF CCURSZ, MISS« STATE KW HAS AN 1105, 59 I EXPECT TO Gev
- SaME CeﬁF*FHATIGM OF MY FEZLING THAT ch ~ATCh On THE SIGPA
T5TISTAS GUED, ORTHAY TEVER EXCEEDT THAT OF THE EMSCmg T T
1108 svcrer-- WHICH IN MY FEW BRISF CJNTALTS WITH IT WAS NCT
{“ REALLY "THAT THPRESSIVE ("THHEUGH IT HAS A GOYC MULTI-
PREGRAMMED BATCH REPUTATIEM )e CNE THING'S FER SURE. THE
TXEREX ARCHITECTURE IS MUCH BETTER FIR ' THE MIXED TINE-SHARING
. ANUD 8ATCH ENVIRUNMENT THAN THE 112571108 2R EVEN THE 1110
©OUTTUWRTCHTSANE OF TYBUTKNOW TTHAD A THANCE 'TE STUDY BEFERE LEAYING
CBLE MISS)s OUR USUAL "REAL™ PEAX L3IADING IS 24 Jass
(6 €R S& BATCH STREAMS, .15 T/S J233, 3 SYSTEM ca~ﬂrs - )
THHICH ARE ACTUALLY MENITER EXTENSIING - LIKE DAEMEN yo THE 7
ENCLESED NEWSLETTER WILL TSLL YOU S9MSTHING AREUT qu
TCHARACTERISTICS OF THE LEADING=-"aND STRER STUFF. ACTUALLY
-THE END @F THIS QUARTER ( MID= FE%QUAQY ) SAW :
’“THE THEAVIEST REAL LEADING YET~= THZ C338L, ASSEMBLER AND
COMPILER CLASSES A5 WELL AS SEME SNABIL, APL, Slkeg~= AN
TANALGG STMULATER=S AND CIRCSw CIRCUIT ANALYSIg ~ & " — ===
PACKAGE, AND THE USUAL ENC=BF=PERI3D EZnP+ETC.
¢« NOW ABIUT  T/3==AHD I HAVE NE COMPLAINTS EXCEPT THE
ECITER ( USING IT NOW )} AND THE LACK 3F S9ME €F THE :
TUSEFCL MENITGR~RECATEDSUTICLTITY FONCTIONS==E.G:; wIlp CarRpg 777
DIRECTCRY SEARCHES, FILE=EXTENSISNS, RE-NAMING AND
" PRETECTING FEATURES: THE TATTER T#9 FUNCTIONS ARE QENE BYT 7T
CBPYING; ©F CSURSE THERE IS NB FILE=EXTENSIOM, BUT FILE -
€ T PASSWERDS TAND T EXTENDED NAMING ( UP T2 31 CHAR 'ACTERS, UsualLY’
© A'LIMIT eF 410 &R 11 IMPESEQD BY SUSSYSTEMS ) ARE REALLY
© TTHUCH KERE VALUABLE "IN HANY WAYS, ALSH THE PREVALENCE 8F THE =
§ ,__KEYEC FILE ( LIKE ISAm BNLY A MONITYR ACCESS METHBD~-WIDELY
: USED BY ALNEST ALLTSYSTEN PRECESSIRS )TIS A MNeTABLE UNIFYING ™
noINFLUENCE 7€ CROSG-LANGUAGE CEMMUNICATICNS== SUCH AG I HAVE .
¢ BEEN DOING FATHER EXTENSIVELY WITH 34SIC,; APL, FERTRAM AND ]
SNGBELs TA GC ENesos
b4 CGENERALLY, CHEMERY MANAGEMENT U DUZ TU DEDICATED VIRTUAL
(. . ADGRESS SPACE, THE MAPPING REGISTERS,ETCs) IS & MAJER
Y UTTPREBLEM WITA CVS== THAUGH NoT FARTICULCARLY CEHCEANING AhygAc
: IL_hERE AT THIS TIME; OF COURSE, THERZ IS & »GHODw=» '
G- ME LD SAY ETHERWISE== OUVERLAY LIADER WHICH MAXES -
Y;/ - i 'EéEE  USER=VIRTUAL~ADDRESS RESTRICTIIN NOT Tfﬂ MUCH 8F A
q Z=pReRE TALSE, S8ME PRECESSERS ( C4Gas & SIGHA 2 SIKULATER,’
z{do) /><’*1:T51THE LIQF INTERPRETER WRITTEN BY Dave q»ND;P CN) HAVE BUILT~IN
< T DEMAND TFAGING, R
‘ 2) SYSTEMS MAINTENANCE IS SGMETHING xovz NET FAD 76 TEAL _ '
WITH HUCP HERE=%"BUT I D& WERK SOME WITH THE SYSTEMS GRauyer 777777
. AND MY IMPRESSION IS THAT, IN GENERAL, IT'S 4BEUT 10 TIMES
TBETTER THAN SAY MWITH TEN=S du PERAAPS THICE A€ DIFFICULT A5 77 7~
¢ w_HITH THE DEC-~3YSTEM 10; THE SP_PRICESSER WHICH ASHLEY IS e
: AWARE rusr BE USED 18 AGD SHAREP PRECESSORS IS M 'SIG DEAL-=
. THERE ARE A FIXED NUMBER 6F 3LBTS SET P FOR SHARED HQ'L—SSCPS, )
G BUOT THAT CAN BE MADE 'HIGH ENgUGH Ta ALLSW EASY ADpITISN of ST
. BTHERS AT ANY TIME=~ FE8R EXAMPLE, SNO3EL4 GOES IN AND EUT €eF
TTTHIS CATEGERY FROM TIME T@ TIME, XS DIES THE S1G%A 9 SIFLLATER,ETC.
IT IS SAFE TO SAY THAT SYSCEN COMSUMES & LET MEORE CPU
TTIME T THAN WITH DECTSTESTIMATES "Rauss FRoM &5 iNuTes To @ ~ 7~
,. 1 HEUR €F CPU=TIME=-~ ANDC THERE ARZ & L2T MBRE KLUDGEY : '
: sTEPS“IﬁVaLvEGE'IfEL“sg'TEACETrG'hn EPZRATING SYSTEMS CEUSSE
THIS NEXT QUARTER AND WILL KigW A L3T MERE MREN I FINISH TFAT
TTENE. CAN YRUTEET METS@ME FREE CEC-10 TIME SOFCWHIRE To usg
171 FER..CE SMPARTSGHS ATAINGT U1S?®? DJ3N'T SAY ELg Mpsg, )
TTIN GENEWAL CELTA( TIKE ODT ) IS MUCH 3ETTER THANM DDT=n ANC o
I FORGET TE€ MENTION) THERE IS A caﬂa FORTRAN DEBUG PACKAGE R
CALLEC FOP, WHICH IS QUITE POWERFUL 2ND EASY Te€ usg; ANGTHER
TASTIUE, CedsU DEAUGEING oNTLINE IETNOT (Te4 GREATsYET, auT T T
THEY SAY THERE WILL RE At INTERACLTIVE DEZBUGCGING PACKAGE SCME CAY.
ThEhTBACK TE HONITOR MAINTENAMCES PATCH y+xCARDR*xs NE L 268 MU
[, BE READ=IN AGAIN AFTER RE~LOADING THE MaMITAR FRom THE
TWPEs TAFE U ESSEHTTALLY HMAGKIM, & MENITOP AND ALL g SYS ) THE
PATCHED CEBPY IS THEN WRITTEN €n THE RAD, AND Tfrs TER ualess
TPREELEMST 0EVELEP U REW PEAICHES TATBETRAINED ™) penT C,Cbns T
 VERY EFFICIENMTLY rvﬂr THE SAD. A“JT#EQ IMTERESTIN AINT
(s TTAUTENMATIC RECOVERIES SEEN TE VeRK YERY vELL, IN 2
* SECCALS 8R LESS: THUS ALLEVIATING ANY NZED FCR A

TTWSMART/FASTW GPERATIR -"Y“a; TASELEY, THERT IS AN "PE;?“TUR!
:tf, SYSTZMS PE2PLE GET A! AUT’?AT:: DURPLETT T' Led< aT LATcR
.-:.7_5-.‘*._sz~:’|:'""-‘ ...(« =< Gu.-!-- ~_"~U! :““—“- TsER e ol
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U223 Wonk AND LgUPLLMG 1A WilH THZ RSQUINED METARSGIMERATCOR
JUSET REANSTTHAT Pe4E? FAILURES (UIVIN THI UP AND CouwM NIMD )
DEN'T REZALLY CAUSZ MUCH CONCERN== wHLCH WAS MET THE CASE
TTAT @LE FISS DURING THE STEAMY SEASIN. ™~~~
. 3) THE FILE MANAGEMENT ([ IeEey.DIS< SZRVICHESET AL ) SEEMS -
CTGUITETINFLEXTEUETAS TFAR AS CENFIGURATISRS AND FAWAMETERS
Cm~ LI¥E ONE 3IG PUBLIC STRUCTUREZ ( JI4ICH SINMS €% SWIMg
TTEGETKFER 17} BUT,) "ITHER THAN THE 3TCASIOMAL HARDWARE
REALIGNMENT== AND SHNETIMES ACCEYPANMYING REFRPESH AND
" RESTERT; T THERE "HAVE 3EENVERY FEW PRS3LcMG YHICH vzpE
APPARENT TC THE USERS. I KAVE Haj gNZ FILE LeST sIMNCE I caprg
CTHERE TFIVE MONTHS AGa3  AND HAVE NIT H&Y TE-SPECIFICALLY =
RECEVER ANY FILE FROM THE BACKUP TAP=3 ( SINCE ThAT aMNE FILE
" DIDN'T BETHER ME AilYWAY). CRASHES AR:Z VERY INFREUWUEMNT AN
. THERE IS AN AUTENATIC SPACE-BECUVESY TZChNIGUE ( CALLED =GP
“TTRECENSTRUCT=% "FOR “WHEAGER GRANULE PACKs ) WHICH GETS BACY
THE L8ST-BLELCKS WAICH MIGhT RESULT FRIM CRASHES, AND AT VARISU
TTHTFER TIMES (TDURIMG BRETING ©R 2PZRATER RECEVERY J- THERS
ARE BUILT=~XN CUNSISTENCY CHECKS #HICh VERIFY THE INTERRITY
(OF THEFILESYSTEM. SINCE THE EDITOR TJSES KEYFD FILES, AMp
IS UPBATING LINE-BY LINE, YOU SELIZY LESE AMYTHING WHEM A
"CRASH ERTAUTO-RECAVERY (BES €CCUR. ALL 2F THIS CONTRIBUTES
_TE€ A MLCH MERE STABLE SYSTEN=~ ESPECIALLY TO THE UNLSHFHISTICATED
T USER. o SRR
%) FILE SYSTEM THROUGHPUT HAS NOT RSALLY KEEM PUSHED
TTHERETAT TALL-STAND I CaULDN YT  GUESS ATITS ULTIMATE POTENTTAL
HAVING CBSERVED 6NLY VERY SLoW DISX=ACCESS RATES; UTS poce
TTDEES LITTLE U OR™NGTT BPTINIZATION ANY FILLS  UP THE ©NE
._PUBLIC STRUCTUREZ FREM @ME END GHING THAT AWAY...Se PREBLEMS
TDOTECCUR EVEN WOW WITH FICE CENTENTIINT TALSE; "TRoRp 1S Na™ ~—
DKSPRI S€ EVERYEME SEEMS T@ GET EJUALLY BAD FILE-3YSTEM ,
L"FESFENSE"WHEN"SﬁﬁETHING“WE]RU'lND“WUNDgRFUE"Is”GeING'sn;.,"“
1 HEARC FRaM MIDDLE TEMN STATE UNIVEXRSITIES THAT THEY Even
CT@BSERVEC TSEME LIRS PRINTER "SLZHDAWM DURING ATBENCHMARK w71 o
‘RUN BY XEROX ( WHICn I UNDERSTAND DEL woMN HANDILY, BUT
TTHERNEYWELLD GUT THE BUSTN ST ARYWRAY V- STRRTCH CoULD HaAVE TBEER T
DUE T€ THIS INABILITY TO GET ANY DATA TG PRINT, ASSUMING
. SYMBIBNT SPACE ON PACK. , o
TBT REWs WE VALK ASCUT GUEDE MENAGEMENT "AND SEME Marg “aBgyi ~""
BATCHe AND I HHPE CHUCK §'TUOLE HAS REZALLY GBT THE gLD SysTe
’fSWINGIRETBYiNCH;idSLHE‘DIEZKT“IFLPTSBURSH!'IT”JSZNERYVNJCE T
.. J€ SEE,HEARSFEIL ( WHEN YEU HAVE T2 DIZAL WITH BATCH, &R  JUST
TTGET A TTLISTING Y IMMEOTATE RESPENSZV THERE JUST "AREN'T any -
. DELAYS FE&R UTS QUEUE~MANAGEMENT FUNCTIINS. SUBMITTING ' ,
T 16 BATCF JeBS FRECH  ORNE TERMINAL SUIMITTEN U (T8 GET 5 — "~
. LEGACING ) RESULTS WITHIM A& FEW SECONDS { SAY 5 ) _
TTINT16T STREAMS BEING FIRED UP== WHEN THE CENTRELS so  ALiLew. = = -
BATCH, EY THE 4AY, REQUIRES NE LOFEN | A SHMALL SECURITY
“‘SREXCH==‘STNCE"ANYBNE“chwiﬁe”ACCBU%T"S&D"NAHe”CZN'teGhN"“"“
_UNDER THE SUPER-PRIVILEGED :SYS ACCHOUMT~~ NATURALLY STUDENTS '
”UTSCEVEFEU‘?F}@*HY’HEIDTEG‘THE’?3§TRKQ“UUCUHENTKTIaNT“wELL a0’y
ANC THERE IS PDEDICATED® SYMBIENT ( SPEELER ) SPACE WHICH

"‘-H’e;l'vEV'ER“'Q'V‘ERFL'EE’.‘-FS"F-'R'a’ﬁ"RA’Q"TG'”P’A’CK"‘I‘I—"'::EEGU’IRED;’""' - LT T
GENERALLY PRINTING AND CARD READING BCCUR INSTANTANEOUSLY .
TWRENTTHE APPROPRIATE CEVICE(SY AT V3T ATHERWISE "3USY. alge "

FRGM AN CPERATIENAL PEINT=OF=VIEW 3ATCH HERE IS MUCH,

THNUCH STHMPLER THAN TAS DECTVERSTES T TYDTBAY AEQUT YRET T o
SAME FACTAR AS BETWEEN SYSTEMS MAINTEINANCE €M THE pEC 10

TARTTIBM 35073707 0S/VS1/VS2/VHIVET Y0 INTSTHER waRnS, IT IS
PESSIALE FAR AN IDIAT T8 CPERATE THE SIGMA 9 COMPUTER=w IT

TISTAT QUIET UIKETHIRT TTHAT;  ON ECCaSTAV; THIS HAS ACTUALLY
BEEN ©8SERVED { BY THZ GREMLINS AT NISHT ) AND I XN&K £0R 2

TEACT THAT THIST EASEEF=aPERATION WIULY HAVE HELPE) :
IMMENSELY AT OLE MISS, THOUGH UNF3RTUNATELY NAT  SALVING ALL

TTHEIR PREILENG TO MAKE A TLERG STHRY SHERT=-"IF yau HAVE T
HAVE BATCH ( AND THERE ARE THHOSE wH3 SAY *YES® )} THEN HAVE

TITGEOC T, FAST AND EFFICIENT 3¢ THAT 3THERS CANTGET - °
SEHE WERX GONE. MONITOR CVERHEAD DURING OUR PEAK LAADING

—TI'M'E'S"TT.—’-II'C?T'F.'A\"E"SEE;’T'EP"A’R30.\‘3‘"7::-"-'-af)'z" aF ThHE™ D
AVAILAZLE CPI), WITH CAONSICERABLE L3ST TIME DUE TP THe

TSLEWTRACY THAS NEVER EXCEEDED 10%~=" THAT 1S, SWAP>ING,
SCHEGULING, I/, THZ SPOSLERS ALL INCLJUGED. 6F CHUSSE THIS IS
TPARTLY CUE ' TY LOM CPUWRELUIREMENTS F9I2 173 SERVICING 2£CaUSE
8F A DECENT MULTEPLEXER CRANNEL. » _

‘ZT“*THE‘UTS“SCHEDUCER“LSSKS‘ﬁT"l“PE%AHéTER”CALuED T
THE BATCH 3IAS-- WHICH , HERE, IS5 ALWAYS SET TU FAYOR
TTIMESHARING=~" T GIT THE BEST RZS23%M5Z PASSIBLE Famr :
TIMESHARING» HJIYEVER, WHEN BATCH 3Iag IS SET THIS way AND

TTHERE IS A TIMESHARING UCB WANTING TAZ CPU IT 522m3

TEAT IT WILL ALWAYS 3T IT FIRST. S2 I STARTRED Up 4 22K

FASTC e WHRICH ST WIO CETRICV AN 71T SEanS THAT Trz 7 7 =
FATCH SYSTZM SCREECHED T3 A n’n.\,v[_r.‘w wZii, NEZOLES3 T3 3AV
SN R TNG A Il R A T TR 3T TN ANT IR AT T AN TR T UTU A | e e



TMAYAZ CPeY HAS ALRSAJY AuDR YESSZO THAT PRUBLEM. [N GENENRaL,
cants ARV‘.j'ﬂY BRN EXPERIENCT WiTH DIC~10 BATCHs WHICH I
FUTILELY TRIED T9 MININIZE, THE CINTRALS FBR BATCH UNDER UTS
TARE GUITE GEGD' TOSTCAL PARTITIGNI VG WarXS VERY delt
FER RESEURCE ALLOCATION CENTREL -« M& CAONFLICTS CaN ARISE ‘
FER MULTIPLE TAPES, MULTIPLE LARSZ 33 CPU-CONSUMKNG J3BS,ETC,
TSINCE TTRE CeGTCAL PARTITIENING ANy AL‘azFo NUMBER aF Acrxve'
STREAMS CHONTRAL THIS GUITE WELL.
7)) CeEBet. FRODUCTISN EDP IS QUITE EFF[;IENT { RE: HSGAN STUCY
€N THE CBMMERCIAL INSTRUCTIRN SET 1. WHEZBEAS AT CLEZ MISS
'-"(};ITHNEP—R‘TGR AND SYSTEMS PREBGRAMMER 'SNAFUS, 8ATCH BSMB-BUTS,
CCBEL INEFFICIENCY, LARGE CEBMPILING RUNG~= 60K PLUS FOR -
T THE ACCEUNTING SYSTEM==TAT LATDAVE K43 JOHN Ceo & AN Fume nlg
I HISS ANYSNE®?) IT WAS FAIRLY RUITINE FER END-DF-SEMESTER
" "ACCEUNTING, STUDENT RECEBRES,ETC. Td CINSUME 30-4G% aF THE CFU
GVER SEVERAL DAYS RUNNING, I HAVZ YET 792 O8BSERVE MaRE i
TTHANTABLUT 15X ' CPU~LAADING LUE T3 THZ £DP GRBUP ~::E eVER
A SINILAR FEAK-LYAD PERIAS, AND U3+ 13 LARGER TN
'"EKREEEREET“BY“E"FEW;HU§0REE'THKM'f“E”ﬂrs‘“'oU"NPT DBING QUITE
AS BUCH £DPF DEVELOPMENT WERK; ALTHHUSH THEY OO0 HAVE A COLPLE
EF EN=LINE "ADMINISTRATIVE APDLICAT’J\S UNDERWAY {  aDMISSIanS
,_ANC PERSANNEL ) ALREADY. -
TTB)TTLANGUAGE PROCESSURS) UTILITIZES ANY THE 'APPLICATIONS
o SEFTWARE USED AT USh S8 FAR { sL=-1, 3I%~ED, CIRC, GPDS » ETHERS
CTTHAS BEENTGRSD TTE EXCELUENT IR QUALITY  TVERY™ STABLE. WERKS T - -
AS DECUNENTED. VERY G83D CECUMENTATIAN [ PERHAPS THC BEST IN
THE YROUSTRY FERTTHE 'SCIENTIFIC USERA="“UST BE THE SDS GELP ).
1 HAVE PERSENALLY USED FLAG, EXTENDED FERTRAN-IV, CELTA,FOP,
FUPCLTCTUIKE PIP ¥s U THEIRENE TEDITER (TEATIT 15 BASIC, APL, AAQ HAV
YET TO FIND A SERISUS BUG It ANY 8F T4z ( OTHEFS HERE HAVE
TTCRMFLATRNED BITTERLCY ABSUT FLAG W I HAVENI T USED "IT MUCK o7 "
FLEYD~~ XEREX APL IS EXCELLENT! DYN'T LET ASHLEY TELL Y&U .
TOTHERKISEZ. TAVE HENGERSEN SAYS XZROX TO9RPERATE RzalLY e
DEES USE IT INTERNALLY FBR THINGS LIXKT FERECASTING ( DID )
FTYBUTEVER THEAR WHAT "HAPPENED TH THE M8X42N' CHURCH~~CID
THEY G& WITH XEREX? )}« APL REHUT SEGMENT IS 27 PAGES ( SAY 14K )
TTARU LT HAS FEUR BVERLAYS AUL S PFAGES 8Rr” LESSY IT EAs & VERY 77 7T
Geer FILE I/e PACKAGE ¢ BETTER THAMN THAT €F APLSS ) AND IN
T THE  RECENT REUEASE HAS K BUILTSIN GRAPHICS FEATUREw= FUR USE’
L WITE THE TEKTRONIX 4013 &R 4010 I AM BUILDING A Gaep AFL
TUCTBRARY T (WE MOUN TOHAVE TAY 2L WET “BUT SXEROX DEES SUPPERT
THIS TERMINAL AS A STANDARD ITgM== FREZ-BFwCHAPRGE ). SNOBALL
"WASTEBRTATNED FrcM’U“T‘VthINB:CU AMTTITTIS 64K. BUT A& 2EALTT

CAU~ AND CERE=-BURMER. L'l NEW CENVERTZp To SNEB3L FROM APL
TTANC THERD MAENUALS AT“H@Nr”IN‘d=L~~ 87 "COURSE, BOB GAOD REACHER
. THAT POINT EVEN EARLIER VWITH CeBduLe=~ BUT THEN I NEVER BELIEVED
TTTHINEITHERY TAMO THIW S 'CARCL & JENNIFERL-ITHEY SHaULD Bc
BE €K WHEN THEY GET WARMED UP AGAIN-=~ IT DOESN'T TAKE LENG!
ALSC, TREZRETSTRNG GJI0 REPLACENENT FOR RUNIFF U "TEXT* IS VERY
2741~CRIZNTED AND, AT A QUICK GLANZE, NEEDS SOMNE HUMAM-
"TENGINEERING; 'AS "DEES THIS E0TTER, WHICH 1S CERTAINLY =~ = = -
. N& StS, GR EDITS ). FLAYC, CAN YHU GET ME THE APLSS
YT SUSWLTIKE S EDTTOR WRITTEN IN AFLP IS IT PREFPTETARY? ~ = -~
ASHLEY-~ALSEQ=-» HELP WE MEED A LISP CBPY ©F pRECTOR. .
FGET UECTOR WEeRKING TN SNEBEJL VERSTIN {~ FREM ~UT BF ARIZaNX 7 :
(BUT AS PREVISUSLY NITED IT!S A Real SURIMER. ASHLEY & B63 G
AM SENDING A SNOBal4 RUN ( WITH CPU TIYES ) WHICh Y8U MIGKT ‘
TVWARTTC CHECR CUT CN"TRE 3070+ FEVDERSSNVS VERSTEN 6F LISP -
SEEMS CUITE 08ED~w BUT I'M NE LISP HATKER! , :
CUR¥¥ENATES=TIF YU GET THIS FAR; KSEP R: ADLHG......'ﬂ" oo e
ENBUGH ABBUT SYSTEMS COMPARISHNS. ['LL BE DBING A LET
TTEFTTHAT THIS "QUARTER IN "THE UPCEMING OPERATING SYSTEMS
COURSE~~ WILL KEEP Y8U POSTED aND HH4PZ y"u LET Mg xNEW Haw
TTHE T OEC 10 TS FREGRESSTNGE S YEG NEVER™ XMEUWS * I° MAY- TWANT "Te By
GNE FOR nmY CBHPUTER CEMBUNE S8rE DAY. I oovn* EXPECT T8 HAVE
TRUCH.DEALING-WITH BLE HISE (" FOR 18VIJJS REASHNS=w [N THE NEAR
,FUTURE ) BUT 1 DO EXPECT T8 RE~ESTA3BLISH UMA ( NgWw @FFICIAL )
TTACSURINTANCES “EnN T CﬂﬂTAC-«-'%E HEAR SIME TALK FRep Xgoox o~
THAT THERE RAY HBE A SICMA 9 LIBERARY 3YSTEM { SPECTAL FUNTING )
AT TULENE UNIVERSITY s —WE' RE HAVIHG &~ SCTENCETFAIR DAY (TAPRIL
19 & Z0TH ) AND, SINCE THERE wILL SE TVDUSTRIAL EYHIBITS , I AM
"HEPINGTUNETHOF YAU CANGREAB A GTA0 ANG LATS €F HAND-SUTS AND
CeME DCWN FUR A FEW DAYS-= I'M SEXLHUS! I HAVE CenTACTED
TTHE ANEXVILLE EFFICE "( UZRRY Reg:z 4?:5\ Y ABOUT THIS-~ LEFT
A MESSAGE=-=~ HEPE SOMECNE UILL CAM 'S DA HAVE & causLe
T CFSHALTTCOT'PUTCH SYSTENG U uuci”*WVoxDZQAlIG?“"hYCH,If4T Jgem
€F INTEREST TE DEC~~ ASSUNI: A(' THZYy STILL WANT TO na dU INESS
TIN ThHETSTATE ©F MISSISSIPPIL ASHLETY, TyULOo yuy i )
. BRING A TURTLE? Y#U YWERE RYGﬁl AS3UT 2LE MISSw= THAT'S JUST
TTWEATT THEY NEEDED T8 TRAIH THZIR sYSTEYS PROGRAMMERG., o
¥##d FURTHER JaTEwm CONCEZANING DavI ASMDERSIN, v s..
WaWCar ERNTNG DXVE HINDERS I XIS IS e e
A A3 TECT. RMHMMADY AC T TDCPACMTT LS. Tk MY, A Tura
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THE pasr OF THE SYSTENS PRIGRAFNMZRS I- HAVE . <Husti= AfD STUDR1ZD
LWEEN THEY WEREMIT WATCHING!). CLZARLY A LITYLE ECCENTRIC

TAND HEQELLIUUS- "SEEZMS AG THEOUGH I HEASD THE TERN UNMAMAGEABLE
ENCE &R TIIC&, CouLDN'T HAVE BEEN AT DICs» THAT RaplcaL

TCEHPANY T ALSD, TOAVE HAS TATVERY GY3D TARPLIED AMD THZARETICAL
VATH;VATICQ BACKGRHUND== IT APPEARS THAT VANDERBILY HAS 4 GPAD

TCEeMPUYES SCIENCE PRISRAM == aAND AN AMATEUR'S INTEBEST I
NUGLEAR PAYSICS. [T IS nY gPINISN [HAT DAVE WEULD 9E A BIG
TASSET TETANY OF T THE SYSTENS DEVELAPMZUT OGRUUPS IN HMAYHNARD
(CEC-1C ©R SHMALLZR SYS3TENS )e I'VEZ THMNTACTED RICKARND DOWeLL
”lhew”‘x“ﬁlhhr NS MAST-oF Tyel RKenew ) AND HE IS CHECKING CuT.
THE FITTISUURGH AREA THRIUGH RAFF £LLIS. DAVT IS INTERESTED
In LEA\I'G HERE BY JUNE 30TH { HI3 CONTRACT EXPIRES THEN )
AND, TaCUSH HE PREFERS THE SaUTh X7 I% WARHM, YU HUSTY ADMIT
THAT FLEYD! ), HE DSES WANMT Td 4E7 CUL3SE TO AND TAKE SChg
- CEURSES IN AGECD CSMPUTER SCIENCEZ GRadU ATE PRaGRaM ( CHu,
CTRITSCASE,  THAT TYPE OF PLACE) . DAVE +HaS INTE EST IM BYTH
CBPERATING SYSTEMS AND LANGUAGE PRUCESSERS. HE CERTAINLY XNE®S
TUTS AND THE XZROXM SYSTENS S8FTWARDT INSIDE A“D EUT~w MUST a3t
SEMETHING TO SAY FOR WERKING IN THE BEVCHMARK GROLP.
T¥RexEKEEP TIN THUCH. "'cm , . A el T
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A COMPARISON OF
Tops-1b]
AND
UTS.

by M_}aria‘» Pla,.'z}a'l
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: The'material presented herein was gathefed from varlous'
publications of Digltal Equipment Corporation and Xerox._
,and from report or rumor by various 1ndiv1duals associated

,with both companies.:i



TOPS=10 a mnemonic for'the Total Operating System for

the PDP=-10, 1is the operatlng syetem which currently runs on
| Digital Equipment Corporation's DECsystem-lO. UTS, or the
. Universal Timesharing System. is the operating system which
- runs on Xerox's Sigma 6, 7, and 9. The current status of |

- both of these complex, yet modular, pleces of software is

 the result of about eeveh-yeere of effort involving design

fe specifications, coding, improvements, maintenance and.redeeign;.tg‘
i UTS, which was released around October, 1971, seems to have e :
‘;-evolved from other Signa operating7eystems,vnamely BCM.'BPM,:7'
:? RBM, and BTM. TOPS-10, which should now be properly called '
, _the'DECsysteﬁniovMbﬁitor. or'the‘DEC-lo Monitor, has undergone |

"ratherlmedularjchanges since its inception in 1967. The new

name fer the operating system was given when DEC included the

ability to handle the‘new KI10 processor and dual processor -
.- systems. However. the~neme,TOPS~10 is still widely used, and
f”I will use it here. R S BN 47ﬁ@

‘A8 far ae general capabllities, both operating systems

offer batch, timesharing. and real time. Currently, Iive , ‘
e_heard that UTS supporte'single stream batch, since its multi- :e;ef
instream batch isn't out yet. 'The DEC-10 Monitor can support 14;gf;
.'.job gtreams ﬁnder'MPB.vshort'for Multi-Programmed Batch,

f'which‘has'been out for about a year and a half,. Real time .-

Jobe which can be run only in executive mode - under UTsS can:
be' run elther 1n exeoutive mode- or:. user :mode . under. TOPS-lO.



Both systems offer timesharing capabilities for up to 127
_‘users. | B |
In addition to the above. TOPS=10 also offers remote

batoh faoilities. whereas UTS does not., With the inclusion

i of remote software in the operating system, up to eight
P remote statiohg can be handled by communications through a
é PDP-11. Eachfor_these'gtationsbis a PDP-8/1 whiéh can havé':
a e@rd reader; lihé pfintef; and a concentrator for up to
i:sixteen 1nteractive terminals. Currently. there are five
;TDECsystem-lO's with remote batch stations. As of January 1,
 L19?2 it was rumored that about ten installations were: runnins ,
~ UTS'and over 200 1nsta11ations were running TOPS=~10.
| The hardware conflgurations on which these two operating
' systems function can~§ary'widely. The DEC-10 Monitor can be .
“on a ngl_processbr system,.andiit can run either under a KA10' 
f'processor with a max1mum7memory size of 256K words or a KI10
: ‘processor with 2 maximum memory size of-4096K wordé. where a

. word is 36 bits;‘ As far as I could gather, UTS can be run on‘ ‘:
'fa Sigma 6 or 7 with a maximum memory size of 128K words, or a
4’Sigma 9 with a maximum memory size of 256K words, where a word
.‘13,32 bits. A workable minimal system seems to require 80K i {.1
 for UTS and 64K for TOPS-10. Each system can expand its -
  memory size in 16K increments. |
" The segondary storagé argas for both of these systems“~¢“ 
 'caﬁ‘be a combination of both fixéd head and moveable head
 ,disks.' UTS, ! however. requires a fixed head disk, which Xerox
f_calle a RAD. on whioh it stores Jobs that have been swapped |
;voutgot cor¢b‘nTh§ DEC-lO;Monitorvcapigwapuaobu.ontola fixed_' 
P



. head ‘disk (drum) or it can swap onto a moveable héad disk
(disk pack). It can even swap onto both types of devices in
:.the séme systenm, Of oourse. it 1s much slower to swap on
1disk ﬁacks; however, for those customers who find it satis-
factory, 1f means a lower cost for a system without a drum
‘and its controller. The disk packs on the DECsystem-10 have
‘an average access time of 47.5 ms or 41,5 ms depending on the
‘type of drive used, while those on the Sigma have an average -
accéss timé of 75 ms. The software routines concerned with
i;these moveable head disks take édvantage of positioning e
";optimizatlon in both operating systems. However, the DEC=-10
- Monitor Algo takes advaﬁtage of latency optimization.
' - The peripherals which these two operating systems sﬁpport
‘are the usual, 1. é...cand readeta,lline printers, magnetic -
‘Vtaﬁes. énd 1nteract1ve,term1nals. all of various types. In
: additioﬁ. the DECsystem=-10 also has DECtapés.'randomﬁéccess o
magnetic‘tapes developed by DEC,-which are bidirectional and
redundantly recorded. ' B
‘  : To support these hardware conflgurations both Xerox and
‘ DEC supply a.software system which 1s quite large. _Both are
ifhodular}andfcaﬁ be‘tgilored fof’particular.hardware conflgura-'x
J:tions'and7for,Qertﬁlnft&pes of system usage. However, they
- atill occupy a good percentage of main storage. Some numbers
I roundveonéérning UTS were 31K for the monitor, 16K for over-
lays apd’BK for}fables ﬁhich give‘anﬁ'opérating»syétcm of 55K.;j
;’Therefore.’bn an 80K systen, only abbut‘25K is left for users.
. TOPS=10 for a 32-uaer aystem. for example. consista of a 23K i
monitor and BK of tables, which sive a total of 31x. This
-3. ‘



~ would 1horease.by 1K for five additional users, It would also
increase 4K for remote batch stations and 1K for another
' processor.' Nevertheless, on a typical system with 32 users, -
}}.1f‘then=18 64K of memory, a 31K operating system leaves 33K
‘f of user core. .
Well. how do these operating aystems go about allocating
some of this;availabig core to.user jobs? UTS allocates on '’
“the basis of pages; ﬁhere fhevpages are 512 words and are'kgpt,
track of with a hardware map.. TOPS-10, on the other hand, a&iv
E.allocates 1n‘1hcrementa of 1K or 1024 words, Under UTS when
. a user job is Efousht.intO'core and 1t needs several pages, }t,
Q'doesn't_need tb get'contiguous pages, However, currently
i}under‘TOPS~10 with a KAL1O processor, a user program can be
;fseparated into at most two_non-contiguous’segments positibnedwt
3-by_dual hardware relocation and protection registers. Each
éfofhtheSe'segments. one referred tp,as‘the-low,segment and the
~ other as the high segment, has to be a number of—1K§bﬁunks_. 
that'are-contiguous in core.: This conétraint'ofteh requires. -
shuffling the other jobs residing 1n,cofe to consolidate --.1}
_ unused core ghd make one contiguous chunk. This process, of,g.
i'course,‘dqes take'some t1he and adds to monitor overhead;  The
i KI10 pfocessor, however; will use a paéing scheme with a'512‘ﬁ
ﬁwbrd‘page. i. e., when the software to.take advantage of
paging 1s released to the field. ‘Jﬁst as a,mattér of interest -
-here. I have an interesting time"éomparison cohcerning}paging N
_with the Sigma and DECsysfem-iO;. A particular report,claimedwi“
" that on aACOntext“sW1tqh,rthe‘Sigma~memory map hardware had -
,to.be{dohpletelyj;elbhded4and‘mlshtgtakqA209 us forga lgrge 'f i
e N T



program while DEC's KI10 processor simply switches page tables
in less than 3 us. Nevertheless, whether it's pages or seg-
ments, both of these operating systems still require that'the
entiré user pfogram be in core before execution can Begin. |

| Héw large_might some of. these jobs be that have to be
brought into memory? Well, due to the constraint on the

number of bits allowed for addressing, the maximum number of

'lAwords that 5 user can address under UTS is 128K and under: T

© TOPS=10, 256K. In some éonfigurations,there may be more

L physical'memory than what the user can address. In others,

: the maximum size for a user program would bg physical memory

;:minus the size of the resldent operating system..

It 1s possible, and often true in both systems, to have

more than one user in core. Yet, unless a dual procepsof DEC=

system=10 is considersd, only one program can be in the execu-

71tion process at a‘particularftime."‘Obviously. with several

 timesharing users and batch jobs there is quite a bit of

. contention for core in both systems. This problém is allevi-

| ated somewhat by having shareable, or reentrant, high segments
under TOPS-10 and shareable processors under UTS. An employee
“of Xerox stated that on aﬂtypicaleTS system there were 40

shared'processors'and‘BO non-shared processors,included in the. 

. syatem software. FORTRAN and. BASIC are shared processors, for .

| example, but COBOL is not under UTS. ﬁnder_thé DEC-10 Monitor
- BASIC, FORTBAN, ALGOL, MACRO (the assembly language), and .: -
.COBOL are shareable;ialong with séveral of the other-utilitiés“

on the sjstem.* To 111ustrate this savings in core space,
o ALRnenEe S

~ suppose there are '3 BASIC users, ‘Instead -of each of them

,,.5-:M.“'
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having a'12K high segment of the BASIC compiler in core, only

one ooby need be in core savihg 24K, Under TOPS~10 any user

: 'can create a high segment and with care in prosrdmming can

make it a usable shareable high segment.

Since several jobs could be in core under UTS or TOPS-10,

- how does the operating system decldé'which Job 18 golng to be

executéd‘next? First of all, a scheduling routine only con- .

 siders as candidates thoseljobs thch are in a compute queue,
‘or as we might saj; those jobs which are ready to run. UTSA‘
‘  qchedules'Jobs in a round-robin fashion through the compute.
? queue and assigns each Job one quanthm of run time, or one °

" time slice, which is usually set at 2 seconds but can be ..

*iohangedr~~1f I understand correctly, there is no bias here

 under UTS on the slze of the.job.; The DEC-10 Monitor has at

flleast three normal run queues, called PQl, PQ2, and PQB‘(PQ

i meaning processor queuq). and some systems, depending on the

i;desires of the aystems programmer or systems manager, have

‘from one to 16 high priority_queues.(HPQ's). When the .

{'scheduler goesftospick the next Jjob to run, it checks the

. HPQ's first, Af there are any, starting with the highest.

A1l Job# which are ready to be executed and in an HPQ are

| executed before jobs in the normal run queues. Of course,

',the.privilege for running in an HPQ can be designated only.

_ to certain users. This is especially helpful to real time

© jobs: When theré‘are no jobs to be run in an HPQ, the

- scheduler, which 1s invoked every_l/éOth\pf a second, checks

' PQ1 for a‘aobngIf there are none in PQl, 1t goes to PQ2; if

none thereoiit;s¢§84to‘PQ3-?,The«quaniumprua&timggqrgrmqug



i-doﬁing from.these'three queues vary. Jobs from PQl get one
half of a second, those from PQ2 and PQ3 get two seconds.
When a job 1s'f1rap ready to be executed it will go into an
. HPQ, 1f one was set and the job had the privilege to set it.
Otherwise, 1t will golinto one of the three normal run queues
‘ dependihg on its size. A job up to 4K goes into PQl, between
" 4K and 16K into PQ2, and otherwise into PQ3. After a job has : .,
computed for a time equal to its initial quantum, it stays in ..
. tHe mame HPQ Af At'm An one; or 1t goes to the bottom of the
PARE PRAdAAMRR qhene (FQ)y  fhose trom 1Q3, howevexr, go to the
Ceand of PQ2 Alao, and very importantly, all non=HPQ joba |
f go into the‘rrbnt of PQl after they've gotten an: 1/0 oompleto,_{
\',éonseq,uently9 a compute bound Jjob will ecirculate in PQ2 and
:fPQB and‘gét to PQl only after doing~I/0.i This scheme is
‘usually good for the timeshared user who 1s looking for quick
- response time or terminal 1/0 o o
Not\only<doe3»aize affect the 1nitial processor queue
 assignment 1n-thé DEC-10 Monitor, Eut:it also affects the fre-
quency_of 3waps~for a job, . Since 1t wduld'take a longer time
- to swap out a larger job.'thése jobs have a'greater in core
 protect timeo"Thié.in core protect time ls computed dynamically L
‘depending oh~the type of swapping device and the size of the f7*~ﬁ
job. UTs aiso.has évparametér called SQUAN, or swap quantum, B
which controls the fréquency of swaps. However9 I bglieVg 1t.1y;f
.ia set by'thé systems programmer or systéﬁé manager,fbut,lfg  ‘
don't think it varies for the size of Job. - . . U gﬁ
Wg Now what sort of file system do these Jobs work with? -
,First of all. UTS allocatea rile spaoe on disk in granules,~
,:_7_ =



1. e...512 words at a time, whereas-TOPs-iO allocates in blocks
.:of 128 words. Allocating smaller chunks could lessen the
tamount of wasted disk space, but perhapskincrease overhead.
i;Consequently. under TOPS=10 the systems programmer can change
the .allocation to be . certain multiple of 128-word blocks.
1 The oataloguing soheme of UTS seems to be only one level, and
f.it extends over all the disk packs in*the system. Under TOPS=10,
:“however, it is multi-level and can be over selected disk devices
;jin the configuration. The hierarchy of these levels is a
| master file’ directory which points to a user file directory
; which can point to subfile directories which can point to other
f.subfile directories down to six levels, (This subfile scheme -
E is helpful for batoch Jobs that are running under the same user
enumbers and creating or deleting files of the same name. sincey;
At eliminates the confusion.) There can be up to eight of
'these hierarchies or file structures in a DECsystem-lO and
‘they cen be public .or private. It is also possible to removeli_
“a file structure from the smmzm‘when it is running. As an ‘,Lf;7
example. a configuration with six disk packs could havefonew e
pack as a private structure. one as another structure, and
three ‘of them together as-another structure. o |

. Whether the files exist in the single level catalogue of-t’
».UTS or the flexible scheme of TOPS-lO they each have & pro- _}q
;tection associated with them. This is to prevent misuse by \
unauthorized users. From what I could gather, UTs oan allow
‘certain users to read or ‘write a file that already exists and
can have a password associated with a file . TOPS-lO has the
ability to dietinguieh the creator of a rile from those usersf'\

. 't R i -.;T-;};;s: AR TH
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f;in the ‘same project as the creator and from all other users."
’i'The creator of the file can then assign access privileges to,.
{i three groups; 1. e., himself, his project, and all others. .
- These privileges ranée;from Ovto.7 and are as. follows: .

No privileges .. :
Execute only -
Read :
Append
- Update
Write
Rename
Change protection ,

&L

O NWERT

. where each number also gives the privilege of those higher
f numbers.; For example, an actess privilege of i allows one to
i append. read. and execute. A default protection is set for eaoh
].file. and it can be changed by the systems programmer.~ This ijf'
sives a pretty comprehensive protection scheme. B N
With the great quantity of 1nformation contained in all |
these disk files, both systems must provide a method of file:ifi
i backup. In the event of disk failuresvcausing file.loeses;‘ 
‘ both systems have,a method of saving files on magnetic tape
i‘and retrieving them when needed. In the event of a software
i crash, thejDEC-iOtMonitor doesn't'seem‘to have too many pro»_pl
g bleme preserving filee,.since it stores much of.the fiie in~1¢;if
- formation on diék.“However, I've heard that UTS mnst'deter-aiaﬂh
. mine the status of disk files from an examination of core ‘
i~which might have been messed up by the ecrash., . Thus, tbe con-‘éiﬁ
f:tents ‘of the.disk might get lost, _’f v,;g | .
) Crashes may not be as fatel as losing the contents of a
i:digk, yet they are still frowned upon in any computer center.}t
In environmente where UTS and TOPS-10 run, several timesharing -
;ueere_cen'be'interrupted'from-theirIwork when the system halts.

:.u_g;bf



. and they receive no responée at their terminals. This could

~ cause several 1rate users. Of’course;_both operating systems

* are continually being improved to eliminate as many software

crashes as possible. Also, measures are taken to provide

" quick recovery or reload pr6quures. error reports, meaningful

 orash analysis methods, debugging faclilities and easy patching

methods. The end result never seems to be good Qnough. though, -

'for all those useré who expect perfection out of a computer!

Neve:theless, improvements continue, often making it quite

- difficult to keep pace with the most recent capabilitles and

- techniques df an operating system., Therefore, very clbse

. study and a great deal of usage is necessary to pecome well

" acquainted with elther UTS or TOPS-10. It also makes a paper -

- of this;natnre.p6 easy ta§k§f1f oné,wgnts accurate facts, '
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