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The purpose of this paper is to provide: a hardware/software comparison of the
Universal Time Sharing (UTS, Xerox) 'and TOPS-10 (DEC) operating systems. The
- paper will begin by discussing, for each operating system respectively, the .
 following topics: : S e e ’ R

+ General Capabiiitiea , . '
. Hardware Configuration Requirement35 
. File Management o
:. System Measurement -

'« Scheduling Techniques o

« Reliability and Reco?erability.’
,"Time-Sharing Response Time i

.~ Re-entrant Processors - W

. 'Program-Systeﬁ Pfozéctidﬁ_ﬁ

. File Security- e

" The paper will conclude by comparing the strengths and weaknesses of each sys-
tem relative to the aforementioned topics. '~ = _
P : e i 0 Dides

The TOPS-10 Operating System bffersbymeans’Of a,user\‘¢°mmand languagethe'
following capabilitiess ~'~-* ' ° et ;

.- Time-sharing -
,5 Multiprogrammed,Batéh;groceégihg‘
. 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 i

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 0S supports real-time tasks at,a(microsecond‘responae:level by allowingg

- 8uch tasks to interface directly,wiﬁh\gbgﬂpriority_interrup; system. Real-time _ , 1

- responge is limited only 'to the'ability of the hardware to respbnd'to"interrupts,'e;\Ayﬂﬂ
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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.
All 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

N

" Magnetic Tape Transport
« Disc Drive o
. 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. o
' U e
The file management facilities of the TOPS-10 OS allow for the handling of xn‘jggy
sequential and random access files. Files allocated to And/Or created by a ~_m“Qf(ﬁ%
‘user are usually referred to by an alphanumeric name which the operating system .f”r
equates to a particular physical device and location. The system maintains
for each user (normally a time-sharing user) a user master catalog which identis
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 Ry
simultaneous use of a file among several users through the use of protection AT
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 /
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

_8canned periodically»byfrepgrt{genetatore which display in-a»:abular;fqrmat..,



such 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. )

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 Jjobs 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: . . ' T '

VN=0_:giNormal,timeesharing-batch:;péfatibni
N=1 ¥; No further I'.OGINS'iallo‘weid‘~
=2 No further LOGINS from remote terminals .

) ﬁur{ng the course bf;a;job'a*execution, the job wiligréside;inAonlyvonelqueue
~at any point in time, !'Primary among these.queues; are; the,followings:,
l?:Run Queuév
thI/O Wait_Quépe“
.;iI/O Wait Satigfied Queue
." Sharable Dev;ég_Wai? Queue’
. TeletyperWaiéﬁbﬁed;T UJ:Mf
. “Teletype Walt'shtiafisd’Quelie
.igStdbébuéuéi
1 Null” Queid”



Recoverability and reliability are very important parts of any system. The
T0PS-10 0S functions in conjunction with the following safety features: - :-
CEes . . . o i . H.‘:,,.’ rey i e ‘ o T

%37, Power FailSafe
'« Automatic Restart

£

. Temperature Protection.

If system power fails, an interrupt is generated to initiate a program which
saves all registers and statug 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. . S L R

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

. 8ystem 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 ' ‘

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, Sy
~ FORTRAN Compiler, COBOL Compiler, etc., are all re-entrant routines. This R
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. L b
Re-entrancy is accomplished by two relocation registers which allow a user SRS
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, if a relative address generated by a user program is greater

.than the contgntaquvi;s assoqiated_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 0 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, user-filés=
are periodically saved on backup storage. This provides the capability of
selectively restoring a damaged file or. a set of files 1if a user so requests.
Thus, the operating system protects-a user's files. from unauthorized access.
by‘othef_userSNandffromf1hadVertenttmistakes*madeibyzthe file originator.. ..

L T F TV I O PN U R P



Universal Time Sharing System (UTS), developed by Xerox Data Systems, is an ' -
operating system utilized primarily for its time-sharing capabilities. UTS
1s the result of several years of experience on other XDS operating systems.
including BCM, BTM (Batch ‘Time Sharing Monitor), RBM (Real-Time Batch Monitor),
and BPM (Batch Processing Monitor). .In fact, BPM 18 a subset of UTS giving '
this operating system all the batch capability of BPM in addition to time-
sharing. ' ‘ L B TS I P TN
UTS provides the following conéurrentigengral capabilities:

I oty

. Time-Sharing e

e et e iae s

l";

.+ Multiprogrammed Batch Procéss;ng;f

. Real-Time Processing ‘ B

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. Thig removes the necessity for a user to sit idle
at 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. 1In addition, .
peripherals may be dedicated to real-time processing at system generation

time to insure ‘the fastest response time. . ‘ . :

UIS offers META-SYMBOL (assembly language), COBOL, BASIC, and FORTRAN IV in
addition to various application languages (GPDS,11401”SIM;;SL-1):j“Features -
for manipulating programs include,capability-forg'” proguam consyoly

Crima o Lasure fastar vesporzs

Ql. Creating'br modifying sbﬁrce:files

;} Creating relocatable object modules (ROM's)
AN ooy R A T

ﬁ?.Creating load modules",~ T T ;;f

PRl

;%f,Modifying object module symbols " = i snraT cnc o camdee s TR

.+ Load and execute'object.programafﬁith library éearch1J"

- Executing 6bje¢tﬁbrograms‘Under'cOntrbeqf one of thé'debugging‘
'MT systems i ; v S ey D A B s

& .o o . -

. Resume execution of'progréms‘interruptédidr'sfoéped.Bynfhe user .
woo for debugging_purposes AL ey i

RS I

4 , + . el
L R S o R
},: i Jlooaanwl e !:.....r.

s C R Tt VI i e g ik i e
'+, Save core image(of._px_'c:agram]'bei‘ng'e::car;’uf:ed‘*and‘retn:'ieves':l.t:j;fc),x'“v’;r’L A

" continued execution = TR thaicai nagy ave sCattarﬂd"

_._,chy;andvdélefelpermaneht;filea.Hyvé?”ﬂ” ,-‘\



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 ig device independent,
meaning the user need not modify his program to change from one I/0 device
to another. -
UTS operates on the Sigma 6, 7, or 9. We will discuss the Sigma 7 hardwaré.?,'
The Sigma 7 system consists of basically: T R

. e

<+~ 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,

ously with the CPU. GLLU T T R L (e

Poraben

The Sigma 7 is a'word-oriente&sQirtﬁa1;ﬁemér} mééhihé;;a;word;conéiscing<df.
Bgﬂbits plus a parity bite . o, L L N AT

[

PRUA R R
‘ oot e
=y Or:.8-byte - -.

< iy

- . - Co TN Sl S end 4
.+, .Data quantities in core ‘addressable ag 1-, 2-,:
' quantities. .- e, SRR i g
» Memory expandable from 8,192‘to'131,072 words in increments of ™
8,192 or 16,384 words. Recomiended minimum ‘system is 80K, @ -

£

. Sikteen general-purpose registers, expandable to 512 in incre-;

- ments . of sixteen. N L T (osmvinzna caroe | Far g

« Hardware memory maﬁpihg’(optional)E”w ii ii ff’,' R ,

. Real-time priority‘interrupt system witﬁ_240,1evels.: Interrupts
may be armed, enabled,-and/or triggered via program control.

. Interruptability“Of‘"long"“inétructions'tb'inéufe'faster respanse
time. - © - o b oL T TR BN R R

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, dig-
plmrterminals, keyboard'printers, line printers, paper tape readers;andlpunches,
8raph plotters, and data communication equipment. A typical system might con=-
8lst of CPU with memory map connected via multiple memory ports to core memory
modules, 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 terminalsg.
Memory Management is done via a hardware memory map. Physical and virtual
memory is segmented into 512-word sections called pages. Whereas virtual memory
iscontiguous,-phyaical_memory-need'not be. Physical pages are scattered -



- 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 1s
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 fileg 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 filegs.

UIS maintains a system of performance monitoring to facilitate system measure-

‘ment and tuning. Results are displayed via a dedicated terminal and items are -

?displayed 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 .
-gystem 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. . : T S S

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: : R :

J,ELQMINQ Miniﬁum.time slice (may not be intérfupted unti1 thisf¢
o o time is used); usually 50-150 ms.. . L .

Ei’QMAsz Maximum time slice (may be interrupted before max time)
:;?{SQUAﬂ; .Sﬁap,quanta keébsljob.in ébre-uhtil,it has,néedfspegi:f

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 : e R

"+ Power fall-safe interrupt-to save and restart the system fn "
the event of power. failure oo

. Memory parity error checking L

. Error log |
. Automatic system restart or recovery
. Snapshot of failed monitor

. Diagnostic. peripheral exercisors.

'f)iagnostic data may‘ble processed by" diagnosti\c programs which will analyze
core dumps. . S

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 routineg) i :
are a'necessary 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). 1In slave mode
(user programs), !privilegéd" 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. Independent 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 uger 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 gecurity 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 failure. = . 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
same general capabilities. The TOPS-10 system seems to support a mixed
environment of batch, time-sharing,.and real-time tasks to better advantage
J than does UTS. However, UTS provides more sophisticated time-sharing v
services 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
storage 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, is unique in its use of a rapid access .
disc to decrease swapping overhead. In regard to memory organization and | e
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-
rently 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. B T

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 é.nd UTS ‘

systems are the following:

" The TOPS-10 system seems to support a mix of batch, time-sharinév,“"‘j B

© " and' real-time tasks more effectively than the UTS system. - -

The TOPS-10 0S provides better real-time response than UTS. .

" The UTS 08 supports the timefshgring "eizli_\_‘iii:onment more effec-

.. tively than TOPS-10,

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

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

remember, Stewart was the individual at L.5.U. who wrote the damaging

Sigma 5 BTM/DEC-10 comparisen 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!
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7262 UNITS ( ABSUT LIXE RPJ3'5 IN CAPACITY, BUILT 3Y XEROY,

’P:EETTﬁér»Kﬁ?TESﬁGER“TI:=TH€‘ .RE”T%E“E;&REBT'HARB&AREfCGHPsnE&T T

"EéfFffNé'tXUSEB“BY*E'CEELI&G“Paﬁstzw U ACCCRDING Y& F/5 ).
THEY WILL BE REPLACED EVENTUALLY WITH 7275 | XEREX DESIGMATIEN)
DISRS, WHICH ARE "3330-11KE UNITS 30IL5 3Y cpc, 7 '

MAG TAPES GAVE TROU3BLE HERE AFTER INITIAL INSTALLATION

T {1660 BFI; 1

SGUEAKEC'aﬁCE.'CARS“READERS'Ama‘PaxﬂréRs'('NHICH”ERE"HEAVILY'

USED-~ ESPECIALLY IN THE ACADEMIC BATCH LAB WHICH EXISTS

:"“"FEEETEEY::"KCTUKCiY"EBEVE“THé"ﬁlfﬁlﬂE'RGBM'T“HAVE'BEEN MUCH

MERE RELIAZLE THAN WERE THESE AT OLE M[SSwm AMD THE HEAVY
“'ﬁGTY'EDF'PRINTER”?“XERGX‘bessNiT”CLxssrrYTIT THAT WAY, Usn
,..DBES ) WHICH ”Asue,¥“?EFIEY?4_?§¥k[n5f“§§3 IS MUCH BETTER
TEUALTTY THAN THE DETS PROCUCTS PRINTER=~ ABAUT THE BEST

PRINTING QUALITY ©F AMNY CRUM PRINTER I'VE SEEM. RIEBON CEpim

. SUMPTIER WHICH BECAAE A ceSTEV“Pﬁ%ELEﬁ”RT“éLE‘kIES'i§7Ns?””"""""”7

\ A PREELEN €M THESE aﬁghjgas_( PERAAPS HEAVIER Than BN 13M

TTBUTTRET NEARLY 'AS BAO AS THESE DATA PRSQUCTS PRINTERS ). CARR

. READERS ANC THE PUNCH RAVE READ-CHZICK STATIONG ( IeEe, A SECHND

TTREAC STEATIeN FeRr THE 'REACERS ); THE CA43D PUNCH (FREM UNIVAC )
DIC GIVE MULTIPLE PUNCH~CRHECKS == #¥HICH CAUSED OPERATIENAL )

““GRYEFZI*BDr“zT”HXé“hSENWSLBuEO'Dsﬂﬂ ANSTREBESMIT sgEM TO CalSE
MUCKH CEMPLAINT NEWs '

‘”“'“"THS'FEAVIEST‘CPU“LEAszthg‘vg AAD TN THE SYSTEM wAs 4
SIMULATED ( STIMULATED 2% ) ENE-~ 16 BATCH JeERss 10

TIHEf§ﬁ;FTNG;-AND'7'Gh55Ts=%‘SCNEwHAr‘L1KE DETACHED JBaS j.

v IN THIS SITUATION THE SLOW-SFEED A5 ( aMLY 334 wp TRANSFER )

"‘WHrCﬁ“YEREX“UMFBRTUNXTECY“SiU“K‘TQ‘eRDER“Ta'UmnEa‘PRICE NECT?)

no dJUST CELLDN'T lACK THE SKAPPING LOAD AND L3ST TINE. :

AS THZY REPURT IV, mgvee

[ .

EXCEEDET 10%4 MUNITOR OVERHELD,
EXCEEDEC 72 DURING THAT RUn.. IN FHAT LEAD STUDY THE 30 .
TTUSER JZES (" 2 GHEBSTS ARE NZCESSARY T3 2uN Tig SYSTEM ) WERE
. ALL zexX IN SIZE AND CaMPUTE=BBLND AND RAM INDEFINITELY~m
'“‘TTEZT‘LKTIt“thcECEED:‘THE‘UTSpn“IuTs“sgﬁFcﬁntth MANITCR) ™ 7T
.. WAS RUN CONCURRENTLY T8 EXAMINE  TH4Z STATISTICAL DATA BASE
TTBUILT-IN ARD caLLEcrED‘BY‘The'kSNIT:RI'THE FIGURES WERE ’
.. REPEATAELE AND CONSISTENT WITH FINAL U933 TIMZS PZPIRTED
TTAFTER TFE Jess WERE TERMIMATESL 'TH COMPARE WITH DEC . IT vWeuln”
2E NECEZSSARY TC ARD THE 5 ( 2R g2 ) J335 NECESSARY T8 RUN THE

:"*BJTCH"SY8TEMT“THE_?ETSﬁﬁ'FC?‘TFE"EIHrT~3F”TO"T]S_UU s T T

MAS TLAT!S ALL Tre PERTS WEZ HAD THEIV ( NEW UP T8 15, G8ING |

TTTE 2K By JuLy, T uE HARZ T U T TTmEeesee R

e SR NP, - -

EUSS“BUT'BAU‘AT'THE“GTHER”ENB"Y¥ ALSST'THE”HAP'REGISTERS' oo
AS WELL AS OTHER ADCRESZ~RELATED PATHS ng CARRY aND CHECK PAP;T{.A

120 K871 BUT AFTER INITIAL SHAKEDE N THEY 'VE HARpLY 7~

AT PRESENT-- REGUIRING FREQUENT ALIGNMENT BECAUSE af ELECTRexIC .



THE BATCH THRZUGHPUT €F THIS SYSTZI™ IS CUITE EXCEPTIawALon
S UPRABASLY TW8wTHIRDS oF THE "STUDENT J93S ARE UMDER FLAGw= BLT
(1,.nva ARE BIG JEBS ( COMPILER AND ASSEMBLER PREJECTS ) KU\ LANCER
CTRETASSYM33LT0R CEXTENDED FERTRAN IV ALUS3; A CepoL ceurseg ¢F 7T
... 3CME 60 B8R 53 STUNENTS ADDED AN ADDITIANAL HEAVY Lgap TBWARD -
“TTTHEEND 8F THIS QUARTER ' - JUST FINISHED }. MY ST e
. _BRETHER RIC I3 NIW AT TRE UNIVERSITY 3 H3USTOM (1108 )} AND
“"T8F CauRss, MISS« STATE NEW HAS AN 11054, 89 I EXPZCT TO Gev
{ .__SGME CENFIRMATION OF MY FEELING THAT THE SATCH e THE SIGMA
:_'S_'I‘S'A'S—GBGDZ“EIR‘PIAY"EVZB-"E,(’CE'EDT‘"TH-'(T"a:’-"THE"'EXEC-B St T
1108 SYSTEM== WHICH IN MY FEW BRICF CINTACTS WITH IT WAS nNCT
{9“‘PEALLY”1HAT THPRESSIVE (T"THEUGH IT HAS a GOUC MULTTI- :
PREGRAMMED HATCH REPUTATIEN ). CNE THING'S FEP SURE. THE
'“‘XERex“WRCHITECTURE IS MUCH'BETTER FIR THE MIXED TINE~SHARING
AND BATCH ENVIRUNMENT THAM THE 1125/1108 &R £vc THE 1110
“TWHICH S®NMg OF "YBUTKNGW THAD 4 CHANCE 'TE STUDY seFaRE LEAYING
~ OLE MISS)s  OUR USUAL "REAL® PEAK LIADING IS Z& U213y
(6 CR S8 BATCH STRZAMS, 15 T/S J233, 3 SYsTeM GHUSTS == o
'*WHICH“IRE“KCTUKCEYfHGNITGR’EXTENSI3NS“LIKE DAEREN )o THE 7
ENCLESEL NEWSLETTER WILL TELL Yeu SIMZTHING ABREUT THE
b “-CHARACTERISTICS'GF“THE‘usADrNG--“Auo,sTHER STUFF, ACTUALLY "
© . THE ENC CF THIS QUARTER ( MID=FEZRUARY ) SAW
’“THE"HEAVIEST'REAE'CGADING“YET~=7TH;’CSBSL,‘ASSEﬁaLEa AND’
COMPILER CLASSES AS HWELL AS SEME 5N9B9L, APL, Slmi=en AN ,
“‘KNIEEG“STHUEK?aR::‘KND“CIFc::‘CIRcurf“xxAEYSIS““““'”‘"‘““*““““‘
PACKAGE, AND THE USUAL ENC=BF=PERIZD SpP,ETCe.
¢ “‘"“‘“Naw“zaaUTfT/s:;KHS“I‘HAVE“NE'csxPLAINTs EXCEPT THE
ECITER ( USING IT NOW ) AMD THE LACZK 3F SOME eF THE ‘
“'USEFUK‘PENITBR:RELITED;UTIETTY"FDQCYISNS~*E.G?) RILD CARg =~ T
¢ ,_DIRECTCRY SEARCHES:; FILE~EXTENSISNS, RE~NAMING AND
‘ '—FWHTECTTNG—FEKTUREST‘THE‘EKTTER"T73"FUQCTIGNS"ARE DBNE BYT T
;_CBPYING; ©@r CBURSE THERE IS NO FILE=EXTENSIOM, BUT FILE
¢ ’ﬁszsﬁaRDS"AND‘EXTENDED"NXkING”(‘uP'r?”é1"CHAa¢CTeRs, UsualLy '
- A'LIMIT @F 10° @R 11 IMP2SEQ BY SU3SSYSTEMS ) ARE REALLY
: TTHUCH MERE VALUABLE "IN HANY WAYS. ALSH THE PREVALENCE &F ThHE =~
§ KEYED FILE ( LIKE ISAM 8NLY A r:o*:zr:::g ‘\CCESS METHBD~~WIDELY
: “*Uyah“EY‘EEH€ST*KCC‘SYsTEH“FRetEssaRs‘)”13 A METABLE UNIFYIANG ~
u_ INFLUENCE T8 CROSS-LANGUAGE CEMMUNICATISMS=~ SUCH A5 1 Have =
. BEEN DGING EATHER EXTENSIVELY WITH 3ASIC, APL, FaRTRAM AND
SNGBELes TH GC ENess o ) :
3 ””1?"GENERALLYI"hEmaQY‘HﬁﬂAGENEﬁT'%’bUE”Tﬂ“DEDICﬁrgo VIRTUAL
(. ,_ADGRESS SPACE; THE MAPPING REGISTERS,ETCs) IS & MAJBR
v T PREBLEM WITH GYS== THaUGH NET FARTICULCARLY CCECERNING "AMYgNE ™ ™~
HERE AT THIS TINE; OF COURSE, THERE IS A *GHLwewm C :
SeME_WElLLD SAY ETHERUISE=< gVERLAY LAADER WHICH MaXEg
1;§/ . Tﬁgéféx USER~VIRTUAL~ADDRESS RESTRICTION NOT TEO mUCH aF 4

e

~~

AN

H--

=

4

q ——PRCOQUENI "ALSG, "SSHE PRECESSEFS | €iZss £ SIGHA 9 SIHULATORS'
00’ 4“18 LISF INTERPRETER WRITTEN BY DAVE HEANDEZPSEM) HAVE BUILT~IN
© T TTTDEMANG T FAGYNGS T T s e s
' 2) SYSTEMS MAINTENANCE IS SEMETHING I'VE NOT HAD TO CEAL _
»f““wITH“HUtH“HERE:i‘BUT"I”D&‘weRK‘ssﬂa'wITH'THE'SYsTEns GRBuP T
;. ANG RY IMPRESSION IS THAT, IN GENERAL, IT'S AREUT 10 TIMES
CTTBETTER THAN TEAY WITH TEMSL BUT PERHAPS THICE AS DIFFICULT a5 =~
Q,h_ﬁllﬁ&lﬂﬁ.95E:§I§l€2w193_Iﬁ§m99§?_P?3553333,“HIPﬂ ASHLgY 18
: AWARE MUST EBE USED 7€ AGD SHARED PROCESSORS 1§ Ne SIG DEAL~=
: }-_\T_ijr'fg__é_F\_"_E‘_AMF_IXVE]J NUMBER ©F sLeTs SET UP FOR SHARED PRAOCESSCRS, i}
(¢ BUT THAT CAN BE MADE HIGH ENBUGH To ALLSW EASY ADRITISN eF 7 7T
OTHERS AT ANY TIME=~ FER EXAMPLE, SN@ScL4 GOES IN AND EUT eF
 THIS CATEGERY FROM TINE Te TIME, AS DIES THE S16wA o SINULATER,ETC
<y_ 1T IS SAFE TO SAY THAT SYSGEN CENSUMES A LeT MERE CPU .
CTTIHE THAN WITH DECSSTESTINATES RAu3S Fzoh &S WINUTES To T TR
,..1 HEUR &F CPU~TIME==~ AND THEERE AREZ A LAT M&RE KLUDGEY v '
( T STEPSIFVELVED] T'LL SE TEACHING an CPEZRATING SYSTEMS CBEURSE
' THIS NEXT GQUARTER AND WILL KnBW A L3T MERE WREM I FINISH TEAT
"TTENE. CAN YEUTEBET MET S@ME FREE CEC=-1p TIME SOMEWHZRE ToO usg
LT FER CEMARETSEYS ASAINST U1S27 J3NTT SAY ELg Miss, -
7 IN GENEWAL CELTA ( TIKE ©ET ) 18 MucH 3ETTER THAN QDT== ang .~ 77
I FORGET T€ MENTION, THERE IS A G330 FORTRAN DEBUG PACKAGE - R
\( ~ CALLETC FnP, '.‘iHIC}‘_IVI_S (IUITE PBWERFUL AND EASY T uscg; ANGTHER
’ '_3§IBET“€%BdI"bEBUECI&G“UECIIﬁE“IE“VdT'Tcﬁ'GREATQYET, avr T
., _THEY SAY THERE WILL RE At INTERACTIVE SEBUGGING PACKAGE soiE
(- Neh EACK TE HENITOP NAINTENANCE; PATCH #r2CARDS* 22 MO LEgE M
: BE REAC=IN AGAIN AFTER REZ~LEADING THE mamiTar FREM THE
TWPEW TAFE U ESSENTTALLY HAGRIN, 4 H&NITHP AND ALL &5 gYS§ ) The

<~

. "

-~

(¢ .. PATCHED CEPY IS THEM WRITTEN €M TYE RAD, AND THEREAFTER UsLESS
PRCGLEMS OEVELEP ("MW PAICHES T4 3E7K3020™) Refting geours T -
. VERY EFFICIENTLY FFaM THE RAD. AMOTA2R [MTERESTing POINT:

{; TAUTEFATIC RECOVERIES SEENM T WERK VERY »ELL, IN ABauv zo o

~__SECCMDS 8R LESS: THUS ALLEVIATING ANY “ZED FCR A
TMSHART/FASTY BPERATIR-=YEGS, TASELEY, THERE T8 AN EPTZRATGHy T

SYSTZMS PEIPLE GET AN AUTEMATIC DUMP,ETC. Ti Lpa
ER AT MR e LS e e P o TR St ) Sot ™ b

AT




U223 rcrK AND LOUPLLNG 1HMA] WifHA THZ RZQUINED METAR-GZYMERATCR
UTSET NEANSUTHAT PEAZR FAILURES (' ZvIN THZ U2 AHD Cawun SIND )
DEN'T REIALLY CAUSZ MiCH CONCERN== wHICH WAS MET THE CASE
"‘"'Arc"_'s'Hs-s‘nuanze'THs”srcmw'se»ss‘v-“"" LT
_3) THE FILE MANAGEMENT ( IeEe,.DIS< SEZRVICHE,ET AL ) SEZERS -
“‘GUITE“INFEEXIEEE“‘,SS—F’A’R“’tx's"CGNFIGURATI'-J&S"‘AND FARAMETERS
GE~= LI¥E ONE BIG PUBLIC STRUCTUR:Z ¢ AHICH SINKS ez swing
T TECGETRER V7)) i BUT, "dTHER "THAN THE 2CCASIOMAL HaRpwaRE
REALIGNNENT=~ AND SHMETIMES ACCEHMPANYING REFRPESH AND
T RESTERE; T TRERE "HAVE BEENTVERY FEW PRS3rcMg WHICH vepg
APPARENT TC THE USERS. I HAVE Ha&3 8Nz FILE LesT SINCE I C
“‘“HERE”FTVE‘HENTHS‘IGGS“IND'HAVE‘NST“HEDMTS"SPECIFICALLY‘ -
RECEVER ANY FILE FROM THE 2ACKUP TAPZ3 ( SINCE ThAT 8MNg FILg
~ DIDN'T 'BETHER ME ANYWAY). CRASHES ARE VERY INFREUQUEMT ANR
THERE IS AN AUTCMATIC SPACE=RECUVESY TECHNIGUE ( CALLED sgp
’“'PeceASTRUCT-;‘FSR'nHeADER‘GRANuLs PaCKn’ ) WHICK GSTS BACY
THE LOST~BLECKS WHICH MIGhT REsULT FRE4 CRASHES, AND AT VaRIcUs
TTEMTRER TIMES TUTDURING BEETING OR aPZlATER RECEVERY I~ THERS
. ARE BUILT~IN CUNSISTENCY CHECKS #4ICh VERIFY THE INTERRITY
© BF TTHETFILE "SYSTEM: SINCE THe EDITER JSES 'KEYED FILES, AMsp
IS UFDATING LINE BY LINE, YOU SELISY Lesk ANYTHING WREM 4
" CRASH EFRTAUTO-RECAVERY [egs ECCUR, ALY 'B8F THIS CeNTRIBUTES
_TE A MUCH HERE S3TASBLE SYSTEMN-~ ESPEZCIALLY T6 ThE LLSHFHISTICATED
—GeERT e RIS TS
. %) FILE SYSTEM. THRAUGHFUT HAS NIT REALLY KREEM PUSHED .
““Hene"AT“KtEUS“ANo“I"caULDnTT“euEss‘KT"ITS ULTIMPATE parenTTAL
HAVING CBSERVED 6NLY VERY SLew DISK=ACCESS RATES; UTS bee
"ﬁaES“CrTTEE“r”cﬁ'xa“i‘6PT1ﬁI2hT15w‘auj'FIth' UP THE &xg - 7.
. PUBLIC STRUCTURE FROM 8ME END GOING THAT AVAY,..5¢ PREBLENMS
“‘DE“ECCUK'EvEﬂ*ﬁBﬁ—erH—FIEé“ceNTEVTISVT“:tsaf“TFEDE'1S“Nu“]“”““““
DKSPRI S€ EVERYENE SEEMS T@ GET E£QUALLY BAD FILE-3YSTEM
’“FESFEN'E"WH&N“S@nng]HG“Wg}RU'zND‘waNDgaFUL"Is GEING ENcwm . 77
1 HEARC FRaM MIDDLE TENN STATE UNIVERSITIES THAT THEY Even
eBsE'F.’VEC‘-SG'NE"L'IﬁE'P’RTNTER'"S'LEN‘.’Dﬁw.\.;“DUR‘ING AHEENCHHARK"“”"‘ NIER
‘RUN BY XEROX { WHICH I UNDERSTAND DEC wWoMN HANDILY, BUT
TTHENEYWELL GUT THE B USINESS AREYWAY )=+ HRICH € OUUD HAVE BEER T
DUE T& THIS INABILITY TO GET ANY DATA TG PRINT, ASSUMING
SYMBIBNT SPACE ON PACKe " .
’“TYY‘TGEWT‘WE—TKEK_KHEUT—UUEUE*NKﬁ?sEMEVT“KND“SBHE'MERE"}BEUT“‘”“"T
BATCHe AND I HHPE CHUCK 8'TUOLE Has REALLY 68T THg LD sysTem
LTSHINGI&G:EYTNcu;:xs:Hsfarﬁiﬁx“ZFIrtssuaaHI117”45LwﬁqvYNJCE T
.. J€ SEESHEARSFESL ( WHEN YEU HAVE 13 BZAL WITH BATCH, 2R JuaT
'“GET"I"“ETSTING“)"IHHEDrATE'REspcusae“T4EEE JUST 2REN'T any "7
_DELAYS FgRr uTs GUZUERHANAGEMENT FUNCTIONS. SUBMITTING
"TZ“ERTtF“Uéﬁs‘FREﬁ““BNE‘TERﬁINKL‘sU5&1rrEﬁ‘uas“(
LEACING ) RESULTS WITHIM A FEy SECONDS { SAY 5 ) )
IN'Ts"STREAﬁS“BEING"FTRED"UF;:”WHEV THE"TENTROLS sg aLLews — - °°
BATCH, EY THE WAY, REQUIRES NE Lazan | A SMALL SECURITY
’"aﬁEICH=:‘STNtQ“ANYB&s“RNaEING'Accﬁa%T"I&U‘NAﬁg“can‘teeeN'”“““
__UNCER THE SUPER-PRIVILEGER :SYS ACCOUNT~~ NATURALLY STUDENTS
“UT?CEVEFEU'Tﬁiéfsv‘HEXDTNE“THE‘FaﬁTQXQ“UGCUMENTKrIeNI“wELu 727y
_ANC THERE IS "DEDICATER* SYMBIENT ( SPRELER ) SPACE WHICH '
s %nEVER”bVERFEEWS"FRaH”RKd“Ta“PACK“iF‘?EGUTRED;““‘"“ T
GENERALLY PRINTING AND CARD READING B8CCUR INSTANTANEQUSLY
"hﬂEN"TH‘E"A‘PFRBPRTA'TE"OEVI'CE‘(’S')"'A'?'E""{"JT"STHEQ‘S'ISE'“BUSY-' Alsg 77
FRGM AN GPERATIENAL FEINT-OF=VIEW SATCH HERE IS MUCH,
"HUCH‘STKPE:R“TBIN*THE‘UEC‘VERSTBS*T“iﬁb‘sxv“xenur“THE“'“‘"“‘“""*‘
SAME FACTBR AS BETWEEN SYSTEMS MAINTEZNANCE €N THE pec 10
"mﬂc“1sﬁ“3%07370“ﬁs?VsszSa?VﬁT??"ri‘IV'aTHEé'uaRos;'rr 18
PESSIBLE FAR AN IDIOT TS EPERATE THE SIGHA 9 CEMPUTER=w 1T
TISTA QUIST UAKE HEZRETHAT; N CCCASTIAN; "THIS 'HAS "ACTUALLY
BEEN @BSERVED { BY THE GREMLING AT NIGHT ) AND I xMN8W £OR 2
'—FWCT“THIT’THIS“EKSEISF?aPERNTIeu“wsac5”HAvg HELPES : o
IMMENSELY AT @LE MISS, THOUGH UNFBRTUNATELY NBT  S8LVING ALL
“THETR'PﬁeaLeh51‘To“MAKs"x'LcNG“srsqv‘snaﬂr-»”rF’vau HAVE 1o
HAVE BATCH ( AND THERE ARE THHOSE wHa SAY ®YES® ) THEN HAVE
'"IT“G?GG“;“FAQT‘Awﬁ“EFFICIewr“sa“TRAr'arHEqs CANTGET © °
SUME WERX GENE.. MINITIR SVERHEAD DURING CUR PEAK LaADING
‘TTMES‘T“WHICH"Hqu*BEEN‘EP“IRsu~5‘792352‘eF“THs‘”‘ D
AVAILAZLZ Cel), WITH CONSIDCRAGLE LIST TIME DUE Te THg
TSLERTRAT Y THAS MEVER EXCEEDED” 10%-=" THAT 1S, SWAPR ING,
SCHEGULING, I/8s YHZ SPASLERS ALL INCLUGED. BF CHURSE THIS
“FAEILY'CUE”T&‘LUN‘CPUARacuzﬁeneﬁrs FJ2 1/3 SERVICING ssCAlsS
CF A DECENT MULTEPLEXER CRANNEL. .
‘ZT”“THE“UTS"BCHEnUCaa“Lasks"AT*ﬁ“pEQAM§TER"CALtED'"“ o
THE BATCH 31aAS~~ WHICH , HERE, I3 ALWAYS SET T FavoR
TIMESHARING~~" T GET THE BEST RESPINGZ PESSIALE rF2R :
TIMESHARINGaS HJIHEVER, WHEN BATCH 3125 15 36T THIS wAY AND
"THERETIS A TIMESHARING JEBTWANTING TAZ CPU IT SZznm3
TEAT IT WILL ALWAYS 32T IT FIRST. S2 I STARTEDR Up
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Arg

[

TrEGET AT T
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S
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2 [ 3ag
'EETC"CES*EHFCH“SAID’TTE‘CSTEICVfEnj“If”SEEMS”THﬁT Tre™ 7" T
FATCH SysTz™ SCREECHED T A wealTon %W Z33 T2 3Av

TSENEVATSE TN ILU RaAY T TR 3T T NaNT ia e ML LT T e




| -Av2Z CP=Y HAS ALRZAJY AdDRS P S
. CENTRARY T MY OWN EXPERIENCE WITH DIT<10 BATCH, WHICH. T
. FUTILZLY TRIED TO MINIMIZE, THEZ C3aNTI9LS FER BATCH UMDER UTS

SSZD THAT PRU3LEM. [N GENSRAL,

ARE GUITE G880 LOGTCAL PARTITIONING WarXS VERY yveLp o
FER RESEURCE ALLOCATION CBNTREL =~ N CONFLICTS CAN ARISE °

FER MULTIPLE TAPES, MULTIPLE LARIZI 3] CPU-CONSUMKNG J3BS,ETCs
TS INCE TTRETLOGTCAL PARTITIENING ANy ALUBWED NUMBER 9F ACTIVE
STREAMS CONTRAL THIS GUITE WELL. 3 4 -
'7)  CoBECL FRUDUCTISN EDP IS QUITE EFFICIENT ( RE; HOGAN STUCY
. BN THE CBMMEZRCIAL INSTRUCTIRN SET 1 WHERPEAS AT SLE MISS
{nITHTEPERATER AND 'SYSTEMS PREGRAMMER SNAFUS, 8ATCH B8MB-ALTS,
__CeBEL INEFFICIENCY, LARGE CHNPILING 3U4§~= 60 PLuZ Fa
LT THE ACCRUNTING SYSTEMSS™A™ LA TDAVE Xa) JaHN Ce & DAN Fa== pIp
I HISS ANYSNE®?) IT WAS FAIRLY RUUTINZ FER END-OF-SEMESTER
. T ACCEUNTING, STUDENT R£CEBROS,ETC. Td CINSUME Som-b0y aF THE CFU
. GVER SEVERAL DAYS RUNNING, 1 HAVZI YET T2 OBSERVE MARE i :
TUTHANTABUUT 157 CPU~LIADING LUE T3 THAZ £0P GROUP WERE eVER
A SIHILAR FEAK=LEAD PERIAD, AND U3% I3 LARGER 1M ,
TTENRECCPENT BY A FEW~HUNDRED THAN gCg MISS; BUT NET D2ING GUITE
AS BUCH £DP DEVELYPMENT WERK; ALTHHUSA THEY G0 HAVE A COUPLE
TBFTENSLINE ADMINISTRATIVE APPUICATA NS UNDERNAY (  A4DMISSIENS
,_AND PERS3NNEL )} ALRCADY. : ’ '
TTBY TTLANCUAGE PRACESSSRS; UTILITIES ANY TTHE APPLICATIGNS
o SEFTWARE USED AT USh S8 FAR ( SL=-1, BIS~ED, CIRC, GPDS , STHERS
'""HES‘EEEN*GéSﬁ'TE'EXCEEEENT“TE‘EUEE?TYT‘VERY”STABLE;’NSRKS”“‘ B
AS DOCUNENTED. VERY G820 CECUMENTATIAN ( PERHAPS THS 8EST IN' .
" TTHETIROCUSTRY FERTHE SCIENTIFIC USER~= “UST Bf THE' SDS G2BLP. J.o
.. L HAVE PERSENALLY USZD FLAG, EXTEINDED FERTRANWIV, GELTA,FOR,
CTPCLTUTUIKETPIP T Y UTHEIRTENETEDITAR (TZHIT 1, BASIC, APL, ANC HAV
... YET T8 FIND A SERISUS BUG In ANY 8F T+4zM™ ( OTHEFS HERE KAVE
CTTCBMFLATRED BITVERCY ABAUT FLAGT . T HAVEN'T USED "IT MUCH Yy T
FLEYD=~ XEREX APL IS EXCELLENT! DUR!'T LET ASHLEY TELL YEU :
TTBTHERWISE. CAVE HENDERSEN SAYS XERDOX CT9RPARATE RzallLy T
5. DEES USE IT INTERNALLY F8FR THINGS LIKS FERECASTING { DID o
PTTYBUTEVER THEAR NHAT HAPPENEDR TH THE M8R4N' CHURCH~aGID -
w JHEY G€ WITH XEREX? ). APL REOT SEGMENT IS 27 PAGES ( SAY 14K )
f*’ﬁﬂD—TT“FXE“FCUR"@VEWEIYS“?EE'S"FKGES"EQ“EEssi‘TT‘HAS A VERY T T
Geco FILE I/@ PACKAGE ( BETTER THAN THAT €F APLSS ) AND In
THE RECENT RELEASE HAS A BUILT~IN GRAPHICS FEATURE== FHER USE" -
L. WITH THE TEKTRONIX 4013 &R #4010s I AM BUILDING A GaBD APL
CTETBREARYT(WE TUUNI T HAVE AV 2241 YET “BUT wXEROX DEES SUPPERT ~
THIS TERMINAL AS A STANDARD ITEM== FREZ-GFwCHARGE ). snSgaly
”‘—WKS“EBTETNEE'FFGH“UTTTVWRCINUTGN‘&MD“IT"IS BaKe BUT 4 BEALT™
_ CPU=~ AND CERE-BURNER. I'M NeY CONVERTZp To SNEBIL FRIM APL
’“‘INU“REKD“HINUKLS‘AT“H@ME“IN'&EC:~":;‘:aURsa,'Eaa'saoo REACHED
, THAT PQINT EVEN EARLIER VWITH CeBHuw=- BUT THEN I NEVER BELIEVED
TTTHINETTHER TAMO 'H9W'S CAREL & JENNIFERS-THEY SHEULD sc
BE €K WHEN THEY GET WARMED UP AGAIN== IT DEESN'T TAKE LENG!
ALST,  TRERETSTRG 690 REPLACENENT FORTRUNGFF U " TEXT» IS VERY
2741 ~CRIZNTED AND, AT A QUICK GLANZZ, NEEDS SAME HUMAM~

i?
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’““ENGrNEERTNG;‘IS“DaES‘THIs'EDTT@RI‘wHICH'IS‘CEETAINLY T
. Ne seS, 6R EDITS j. FLEYC, CAN YHU GET ME THE APLSS :
T TWSTSSLIKE W EDITOR WRITTEN IN “AFL? IS 17T PREPPIETARY? - ="

ASHLEY=~=ALSO=w= HELP WE MEED A LISP CAPY OF RECTAR, o
“——GET“DECTHH‘WGerms‘rﬁ‘sHeacc“vgnsraﬂ—i'pasn'“UT“EF‘Aeraﬁi“T"“““
(BUT  AS PREVIDUSLY NOTED IT!S A REAL SUIMER. ASHLEY X 8603 gG.

AM SENGING A SNOBAL4 RUN ( WITH CPU TIMES ) WHICH vay HIGHT
“‘WKWT_TU‘CHECE—GUT‘UN*THE“1076?“HEﬁDERssﬁTs‘VERsIeﬁ”aF“LISP‘““'“‘
SEEMS CUITE CEED-w BUT I'M NE LISP HATKER! : v
CT¥H¥¥ENOTESWTIF YBUTGET TTHIS FAR; KZEP READINGevawaae "~ - 57 o

- ENBUGH AsGUT SYSTEMS CHMPARISONS. ['LL AE DBING A Ler
"TOFTTHAT THIS "QUARTER IN ‘THE UPCEMING APERATING SYSTEMS
CEURSE~~ WILL XEEP Y&U PHSTED aND A9PZ YOU LET Mg xNe9 Haw
“—THE"EEttib“TS—FRGGRESSTNGZZ~YBUmNEVER‘KHSW}'IWHKY"NANT'TG BLY
. _ONE FOR nKY COBMPUTER CEMMUNE SEME 2AY. I DEMIT £XpecT T HAVE
CTRUCHIDEALTING-WITH BLE HISE ™ FOR "93VIaJs REASHENS - [N THE NEAR
. FUTURE ) BUT 1 DO EXPECT T8 RE~ESTA3LISH UN®@ ( Mow @FFICIAL )
TUACKUAINTANCES ‘“A"ND"Cﬂr’fT’ACTS?'"F'EfH‘EA?"Sﬁ“th TALK FRern xgnex 0
THAT THERE MAY BE A SICHA 9 LIBRARY 3IYSTEM ( SPECTAL FUNDING )
“—1T*TUEINE"UNTVEFSITYT"'WEW?E“HWVTHG‘K‘BCTEHCE”FAIR DAY (TTAPRIL
.19 & 207H ) AND, SINCE THERE wILL 32 TVDUSTRIAL EXHIBITS , I AN
HEPINGTENE LF YO CAN GRAB A GTA0 ANG COTS €F HAND-SUTS AND '
. CEME DCWN FUR A FEW DAYS== I'M SER15US! I HAVE CeNTACTED
“‘THE“XchvILLE'CFFICE“(’UERRY"R&S;Q?saw“T‘ASSUT’TH13-~ LEFT 7
A MESSAGEw- HEPE SOMESNE LILL COME~= 42 DA HAVE A CaupLE
‘“‘CF"SHKEE“CEPPUTEH‘S?GTEﬁG"UNUER“ESWSIUEQITIBﬁ”ﬁHTCHﬁIGHT”BE“‘"m
EF INTEREST TE€ DEC~~ ASSUMIMG THZY STILL WAMT T8 ng BUSINESS
TIN THE STATE ©F MISSISSIPPIY ASHLETY, CyuLo yuyu = o
. BRING A TURTLE? YHU WERE RIGHT Ad0ufF JLE MISSe~ THAT'S JUST
TUWEATT TKEY NEEDED TV TRAIH 'THAZIR 'sY3TEYS PREGRAMMERG, T

3

¥#3#% FURTHER NuTEw~ CONCEANING OAVE ATUDERSOM,ws.,
B LN CE RN TN G DNTE HENDERS 3T RISUMT TS ENCUESED GITING ™
A QDT T Allem a3V e ST TDEOCMTT o~ TAh. MY . ATy M, R N L



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 gathered from varioue'
publications of Digital Equipment Corporation and Xerox.l
_and from report or rumor by various 1nd1v1duals associated

'with both companiee.:f



TOPS=10 a mnemonic for the Total Operating System for

. the PDP-10, is the operating system which currently runs on

Digital Equipment Corporation's DECsystem-10. UTS, or the
Universalelmesharing Syétem. is the operating system which

! runs on Xerox's Sigma 6, 7, and 9. The current status of

e -

:,'both of these complex, yet modular, pleces of software is

the result of about éeven»yeara of effo?t involving design

f; specifications, coding, improvements,,maintenance andv:edesign.,;j,
i UTS, which was released around October, 1971, seems to have |
.;-evolved from other Sigma operating systems, namely BCM.‘BPM,~3:
'?.RBM. and BTM. TOPS-10, which should now be properly called ' -
, _the'DECSysteﬁ-lo'Moﬁitor, or the DEC-10 Monitor, has undergone
;'fatﬁer'modular:changes since its inception in 1967.  The new -

- name fér the operating system was given when DEC included the

‘ability to‘handle the'new KIiQ processdr and. dual processor ,
. systems. However, the;n&me‘TOPS-loiis still!wide1y~used. and ‘!f,'
‘  I‘wi11'use it here. SR

- ‘As far as general capabilities, both operating systems

offer batch.ftimeshgring. and real time. Currently, I've

. heard that UTS sﬁpports single stream batch, since its multi- :ff;f

- stream batch isn't out yet. 'The DEC-10 Honitor-can-support 145{? 
~ Job streams under MPB, short for Multi-Programmed Batch,

ﬂ'which has been out for about a year and a half. Real time - -

| Jobg‘which'can be:run.only;1n'execut1ve mode under UTS can:

f‘be?run‘aithe:[in¥éxgcutive modefbrguser¢modemunder[TOPS-;O.v'



Both systems offer timesharins capabllities for up to 127
_Vusers.
In addition to the above, TOPS-lO also offers remote

5 batoh faoillties. whereas UIS does not. With the inclusion

~ of remote software in the operating system, up to eight
{'remote stations can be handled by communications through a
_ PDP=-11, Each of these stations 1s a PDP-8/1 which can have :
‘a cerd reader, 11ne printer. and a concentrator for up to
f<eixteen 1nteraetivegterm1nals. ’Currently.'there are five
‘TbECsystem-lo's ﬁith femOte batch stations. As of January 1,
1992, it was rumored that about ten installatlons were running R
f UTS and over 200‘1ns§a11ations were funning T0PS-~10. .
- The hardﬁafe configurations on which these two operating
'systems function‘canefary widely. The DEC-10 Monitor can be
“on a ngl‘processer system,‘end‘it can run either under a KA10 f
f processor with aemaximum*memory eize:of 256K words or a KI10 -
: processor with a maximum memory size of 4O96K worde, where a
e,word is 36 bits.“As far as 1 could gather, UTS can be rﬁn on‘e"
;;a Sigmsa 6 or 7 with a maximum memory size of 128K words9 or a
. Sigma 9 with a maximum memory size of 256K words, where a wordwﬂe
  13332 bits. A workable minimal system seenms to require.SOKJ g: 
 for UTS end 64K for TOPS=10., Each system can expand 1ts -
‘ memory_size in 16K increments. | |

| " The eecOndary storage areas for both of these systems e

e'can be a ‘combination of both fixed head and moveable head
: dieke.i UTS. however. requires a fixed head disk, which Xerox
" calls & RAD," on which it stores jobs that have been swapped |
- ‘out of core.ivThe DEC-lO Monitor can ewap Jobs onto a rixed



. head ‘disk (drum) or it can swap onto a moveable head disk
: (disk pack). It can‘even'swap onto both types of devices in
L,the =ame system, Of coufse. it is much slower to swab on
‘disk paoks; however, for those customers who find it satis-
factory, 15 means a lower cqgt for a syatém ﬁithout 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 averasevl
access time of 75 ms., The software routines concerned with
i;these moveable head disks take advantage of positioning
 optimization in both operating systems. However, the DEC-10
- Monitot ngo takes advaﬁtage of latency optimization. -
. The peripherals which these two operating systems sﬁpport
are the usual, 1. e., card readeta,?line printers, magnefict
Aﬂtapes. énd 1nteractive,terminals. all of‘various types. 1In
: additioﬁ.vthe DECsystem-lO also has DECtapés.'randomﬁéccess wf‘
' magnetic‘tapes developed.by DECoswhich are bidirectional and
redundantly recorded. ‘
'  - To support these hardware configurations both Xerox and
_ DEC supply aszftware system which 18 quite large. Both are
7’hodu1ar andlcan be:tgilored for_particularvhardware configura4u 
f:tions‘énd“forvéertéinlt§pes of system usage., However, they
still occupy a good percentage of maiﬁAstorage. Some numbers
I found'concérnlng.UTSﬂwere 31K for the monitor, 16K for over-‘;
lays and SK fbr»tableg which giie‘anﬁ'opérating»syétcm of 55K.:f
:’Therefore.‘bn an 80K system, only about‘ZSK'is left for users.
'\TOPS-10 ror a 32-uaer aystem. for example. consista of a 23K L
monitor and 8K or tables. whioh give a total of 31K. This
,-3_ ,



~ would 1horease_by 1K for five additional users, It would also
increase 4K for remote batch etatlohe and 1K for another
'eprocessor.' Nevertheless, on a typioal system with 32 users, .
L Af thereie 64K of memory, a 31K operating system leaves 33K
v;,of user core. .

Well, how do theee operating systems go about allocating

some of this available core to:user jobs? UTS allocates on '’

- the basis of pages, where the pages are 512 words and are kept.

track of with a hardware map.. TOPS-10, on the other hand, a&17
}_ellooatee¢1n increments of 1K or 1024 words., Under UTS when
. a user job is brought into core and 1t needs several pages, it
f'doeen't need to get contiguoue pages, However, currently
i‘under TOPS~10 with a KA10 processor, a user program can be
;vseparated into at most two_non-oontiguous.eegments 1:0:55.1:1'oned,,‘j
?be_dual hardware relocation.and protection registers. Each E
é of theee'eegments. one referred to,as‘the-low,segment and the
other as the high segment, has to be a number of-1Kﬂbhunke
i'fhat ere-contiguouerin core.: .This constraint often requires.
‘shufflins the other jobs residing in core to consolidate ~~‘n}.
;funueed;oo:e end make one contiguous chunk., This procees, of,¢;
1‘oourse,‘does teke‘some.timevand adds’to‘monitor overhead;e The -
V'KIIO pfooeeeor, however; will use a paéing scheme with a~512‘ﬁ
'word page, 1. e., when the software to take advantage of
paging is released to the fleld, Just as a matter of 1nterest
~here. I have an 1nterest1ng time oomparlson concerning paging
.'with the Sigma and DECeyetem-lO. A~part1cular report claimedﬁi.
,:that on a. context. ewitoh, the Sigma - memory map hardware had .
.to. be oompletely reloaded and mtght teke 200 us for a large
b ‘ ,



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 prbgram 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

" words that a user can address under UTS is 128K and under

© TOPS=10, 256K.. In _some configurations ‘there may be more

L physical memory ‘than what the user can addreas. In others,

“ the maximum size for a user program would be physical memory

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

It is possible, and often true in both systems. to have

Q,more than one user in core. Yet, unless a dual processor DEC=-

system-lo 13 consideredg only one program can be 1n the execu~

Tvtion process at a particular<t1me.'-Obviougly. with several*»

© timesharing users and batch Jobs there is quite a bit of

.~ contention for core in both,systems;.fThls 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 a typical UTS system there were 40

shared processors and 30 non-shared processors,inocluded in the‘ 

' system software. FORTBAN and. BASIC are shared processors, for ..

| example, but COBOL is not under UTS, 'Uhder_thé DEC-10 Monitor
- BASIC, FORTRAN, ALGOL, MACRO (the assembly language), and .
.COBOL are shareable. ‘along with several of the other utilities‘;

on the system. To 111ustrate this savings in core space.

' suppose there are 3 BASIC users.- Instead of eaoh of" them o

‘-_-5‘-‘ ,
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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

:f’can create a high segment and with care in programming can

make it a usable shareable High eegment.‘

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

" how does the operating system decide'which Job 1= going to be

executed next?A First of ell. a scheduling routine only con=- .
eidere as candidatee those Jobs which are in a compute queue.
or as we might say, those jobs which are ready to run., UTS.

schedules Jjobs in a round-robin fashion through the compute.

f'queue and eéeigns_eech Job one quantum of run time, or one °

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

: changeds-  If I underatand correctly, there i= no bias here

ﬁ under UTS on the size of the Job.‘ The DEC=-10 Monitor hag at

f;least three normal run queues. called PQi, PQ2, and PQ3 (PQ

[ meaning processor queue). and some systems. depending on the

;\desires of the systems programmer or systems,manager. have ’

 from one to 16 high priority queues. (HPQ's). 'When the .

scheduler goes. to pick the next job to run,. 1t checks the

{»HPQ'e first, 1f there are any. etarting with the highest.

: All jobs which are ready to be executed and 1n ‘an HPQ are

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

‘fthe.privilege for‘running in an HPQ;can be designated only.

~ to certain users. This 1s especially helpful to real time

' jobs., When there'are no Jjobs to be run in an HPQ, the

l.scheduler. which is 1nvoked every 1/60th of a second, checks

 PQL for a Job. I there are none in PQ1, it goes to Pstaif

none thereyiit;geeeato‘PQB.?,The«quantum,rupxtiuesﬁtpruque

6=



1v60ﬁ1ng from these three queués vary. Jobs from PQl get one

| half of a second, those from PQ2 and PQ3 get two seconds.,
ﬁhen a Job 1s'r1rst ready to be executed it will gd into an

- HPQ, if one was set and the job had the privilege to set it.
Otherwise, it will golinto one of the three normal run queues
; dependihg on 1ts.size. A job up to 4K goes into PQl, between
4K and 16K into PQ2, and otherwise into PQ3. After a job has :
oomputed for a time equal to its initial quﬁntum. it stays in ...
. the mame HPQ 1f‘1t’n in one; or 1t goes to the bottom of the N
OWRME PRanamEeR quane (FQ)y  fhoss tron Q3+ however, go to the
LALILINY D gAY-I Alao. And vexy importantly, all non=HPQ joba |

| eo into the front of PQl after they've gotten an‘: 1/0 oomplete._,
I:Consequently, a compute bound Job will ciroulate in PQ2 and

}'? PQ3 end get to PQ1l only after doing 71/0,» This scheme is
‘usually good for the timeshared user who is looking for quick
-:response time or terminal /0 o o o

Not only does size affect the initial processor queue

‘ assignment in the DEC-10 Monitor, but it also affects the fre-' 
quency_of swapsgfor a job, Since 1t would take a longer time

- to swap out_a~1arger»jbb,'those Jobs have a'greater in core
 protect time, vThié.in core pbrotect time is computed dynamically 3
‘depehding oﬁ-the type of swapping device and the size of the ’
job, UTS aisoAhas é’parametér‘called SQUAN, or swap quantum,
vwhich controls the frdquency of swaps. However. I believe it ;ﬂ
is set by the systems programmer or systems manager, -but I .
,don't think it varies for the size of Jjob. -

y;: Now what sort of file system do theae Jobs work with? .
vFirst of all. UTS allocatea rile space on diak in granules,-



1. e..'512 words at a time, whereas.TOPs-iO allocates in'blooks
.'of 128 worads. Allocating smaller chunks could lessen the
uamount of wasted disk space, but perhaps increase overhead.
ifConsequently. under TOPS=10 the systems programmer can change
“the allocation to be a certain multiple of 128-word blocks.
3 The oataloguing soheme of UTS seems to be only one level,' and
I-it extends over all the disk packs in*the system, Under TOPS=10,
f“however. it is multi-level and can be over selected disk devices
t;in the configurationcr The hierarchy of these levels is8 a
T master"file‘directory whichnpoints to a user file directory
| which can point to subfile irectories whieh can point to other
‘_subfile directories down to six levels, (This subfile scheme -
ﬁ is helpful for batch Jobs that are running under the same user
"numbers and creating or deleting files of the same name, since';
-1t eliminates the confusion.) There can be up to eight of
these hierarchies or file structures in a DECsystem—lO and
;they can be public or private. . It is also possible to remove
‘a fille structure from the smmxm.when it is running. As an ‘_;ff'
_example. a configuration with six disk packs could have,oneel
| pack as a private structure. one as another structure, and .
three ‘of them together as another structure. o h

'4 Whether the files exist in the single level catalogue of-r’
| UTS or the flexible scheme of TOPS-lO they each have a pro«_fis
~tection associated with them.‘ This is to prevent misuse by n
'unauthorized usere. From what I could gather. UTS can allow‘
certain users to read or write a file that already exists and
can have a password associated with a file.f TOPS=-10 has the
ability to distinguieh the creator of a rile from those usersu .'

i *w“: STERS v GYwhew o
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f;in the same project as the creator and from all other users."
‘t'The creator of the file can then assign access privileges to,
fl three groups; i. e.. himself. his project, and all others. .
f;;These privileges range from 0 to 7 and are as. followss

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

. . .
yoL
(AN

O R NLW HFNON

5 where each number also gives the privilege of those higher |
hvnumbers.' For exemple. an access privilege of N allows one to
B append, read, and execute. A default protection is set for each
[vfile, and it can ‘be changed by the systems programmer. This
".sives a pretty comprehensive protection scheme. l“_" LN
With the great quantity of information contained in all
these disk files, both systems must provide a method of file: L
i backup. ln the event of disk failuresvcausing file losses; E
| both systems have a method of saving files on magnetic tape
f‘and retrieving them mhen needed. In the event of a software .
erash, thejDEC-lO?Monitor doésn’t seem to have too many pro~::i't
" blems preserving files,.since i1t stores much of the file inaiggiﬂ
t‘formation on diSk 7lHowever; I've heard that UTS mnst'deter-.jﬂ”u
f‘mine the status of disk files from an examination of core
‘which might have been mesgsed up by the crash.. Thus, the con-';;x
tents of the.disk might get lost, -
| Crashes may not be as fatal as losing the contents of a
—.disk, yet they are still frowned upon in any computer center, tg”
In environments where UTS and TOPS-10 run, several timesharing -
fusers_oenzoe”interrupted'frcm»their_ycrk when thegsystem‘halts

-'”'9;lf



. and they receive no responée at thelr 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 progpdures, error reports, meaningful

 erash analysis methods.'debugging facilities and easy patching

methods. The end result never seems to be good Qnough. though,
for all those users who expect perfection out bf a computer!

‘Neve:theless. improvements continue, often making it quite

 Aifficult to kéep pace with the most recent capabilities and

- techniques df an operating system. Therefore, very clbse

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

ﬁfgcquainted‘wlthleither UTS or TOPS-lO;,'It also makes a paper °

- of this nature no easy task, if one wants accurate facts.

-10-"



