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I CC 500 SYSTFEM

et e 59 | e a ks S —\ i oA . P b - e B

stem diagram shows the piesc r.t BCC-500 System.  This system will

modate a vory lirge numbor of tevminals {over 2000); the numbar of

who can simultancously malic vse of the system Is, of course, dependent

anir computing reguirements,  For uscr of BASIC and similar conver-

I languages who are working on probles of complexity and gize similar
i now heing accommotated by remolr access sysioms, this munber is

imately 500, The syslem has thus been designntod the BCC-500,

T

Fealvew which permit this Iorge awmber of siinliancousiy aclive users (o

comg;

e without experiencing poor or degraded service nclude:

* Critical parts of the operating systemw ave
buiit into the havdware;

* Swapping in and oul of ceptral menory
procceds shultaicously to, and docs not
inlerfeve vith, the program exeeution by

1

the central processing unils;

’ The commnnicalions ¢ ysfﬁm is designed a
an integint part of the folal system;

-

’ The overall system design is geared {o
operate weli near si lm ation icvel;

* The cenlral processing wnil overhead is
ne; ligible for sw \t(:hm;: processes;

: There are two condral processing unils

¢ High trunsfer vale droms provide {ast
swappivg and quick access o files,



These and olher [eatures will be explained more fuily.  The following
discussion presonis saiient features of the BCC-500 Systein, Such a
discussion canncl be dclsf.nilcd without also Leing lengthy, Hopcluliy, a
napp. - medinm bas been reached sufficient Lo genevate an overall under-

stancing,  This understanding can thien act as Lhe conlext for specific

dc@:\i? R
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CENFHAL DIOCHESOR _UNITS

- e e i e N i

Tre Do lel 500 Syatam uses two CPUs. {Contral Procossor Units) tucovrporaling
featvies which aliow user prograis fo yvon mote i apidly and more reliahly,
Many outine ereors I programming are deifectod antomatically wittoul any

increr 2 in running time for corcect programs,

Prol "»m Orienled Programming

Attt fnanany eninpiiere are progranuved entively in inugunges such as

BARI, FORTRAN, ondg COBOT, jow are desisncd to nuncuts prozraing w x"t‘ml

in e danginges s eflicicntly, Tha BOC-500 Syalom was Er:r;i:;:x)oc'l with I:mgn;qgvs;
A

Wi, so tual o siivple, tasl coinpiier can produce goad ebjoct programs,

Fealur ong .)I the CPU which contribue to this gonl ava:

* Avray desceiptors which nevmil aceess {o
a motrix without wny program mettiplications
and elaborate loon aplimiralion;

*  Rcleeatable code tn facililnie incieneninl
compiiing vhieh minimizes veev's vosl {oy
Progyam changes

" Tabda desoviplay wiieh pormil any asiyaciion
Lo aidress o pached field in o iable as cificient iy
as a fadi-word quunndity,

* Chriag -haudling epeicelions ta spead op compiling
and dais procoesing proprams,

L]

Uso of contral mninoyy lecations os lhddaxing
quecilitics w0 theo e isters do pol have Lo he
allocaled and Joaded shensver an aveay s veforenead,



£ ™

afeomatlic Trror Checkivg

A e e e e e i e 2 e ey it s et e s

7 is important to the veer to deiecl erronaeus use of o Junguage (o, g, subscrijin

oo lavge for an array) and Lo vepoevt ¢ii cirovs in ierms of the source language

(c.r %o pive the source "a{r\nmn» n r‘rror,_ not e mewmory location, which

pag o meaning o tiie user),

Thic ot dove in many FORTRANS and is Gone in BASIC oniy by costly intexr-

cpretidion,  Model 500 CPU {eatures to do thiz kind of crvor checl i are:

Programs are protocted from hapropery modi-
{ficalions by hordwoye,  The user can be sure
that his prograre will net be tnpreper by altered,
and thai he wil! be tlormnd of any aliempt to
desiroy it az s09p as v oecine,

Array subscvipls «re chicciod aulonaticaliy,
Thi s eliminstes one of the ozt common

-

sources of incomipreonensilie pregran errors:
desfrovieg dui o by storiag nto an tnrelaied
arvay with 3 sebseriot which is oo lavge,
sunrouline crlis ave eheocked to ensiare thal
arguincats nmc' the proper type, so thai, for
exampie, w s.broutine cannot {51l beeause it
is given an inscger wihien il expocted a real,

* A special "uadelined” floating point manker is

provided, wiict dofects veivrennes (o data
which bas never beon defiued,

Addilional Teatures .

To piovide arithreiic acewraey and fexibility in haadiieg ever Uuw and under--

ifow, o CPUs provide:

-G -



Floating poinl withv 33-bis binary
N 'l[

S U .
exponent (number up Lo 1077y and
36-bit {fraction (13 decimal digits)
for normal use,

ser--controtled traps on overficw
and ungaerilow, wihich ave fas! and
which pormit the eovrect result to be
e2sily rceoveved

Au smderficw oplion which atiows Lhie
resuits Lo drift oward zevo withoul
~ 7 [ESIE

cansing a trap,



M7 "‘ ORY CONYFIGH

The H2C-500 System hog a p’wvﬂ oranizalion iteposea on alt of itz momory,

Sas iy, the system deals wilh 2008~-word popes, 3-boie werds, and 8-bit
gy ! ] y fren s ey it e "Qa‘*i'rﬁi SEETIET Tha T Y ,{,zﬁ;’ { e
S Yery paje has sesocialod wilh 1L o 48-Dit vnd JHE Ao weh 1§
gens o fed by the havdware when the page Is evealed and stays with it onti

i, N PN B P 1
frn o udnal death,

Cer sl Memory
The o onlval memory consists of o fast momory dovice and elight Interleaved

cove uoduics,  Foeh module confaing 8 thousand, 82-bie words of I-miero-
seco i eore (48 bits of information and 4 parily bite), This resalls Ll a lofal

of 374 thousand byles of centrai core,

The sl memory device interfaces the elght coye modides with the veol of th

syst oo through four povis, Two of these porls ave dodivaded fo the fuwe CVs

L
Sy

cne v vl handles ol suxilian ry memory traffic; and the rowaining port sevves

the b of the system theongh the MPMDM (nieroprocsssar mewmory bus

vt deser), he fast memory dovice containg fnsl, ass

whic! interface the Tonr pouls Lo the cove maodules,  The basic function of the {

ooy is to allow stnwiloncous access by the four poris to the conlents of {he

N

cove  nd to provide the necess al boller an core opoed,

ciative Vstickly roghiooun
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« ‘ _ 384 thousand byles, - psccond core / G noles

if & CPU is waking a core access and the avum wishes ta travzfer a word inlo the
sawe miodafe, a fast register will aceept the druni word aud pub i v cove later

when the €O access is finished, The CPU acecess will alzo paes throngh a regisioy,

which wiit retain the aceeszed value afier nassing a copy alonp o the CyuU, I that

vt s necessed again in the near fuliure, a cove access will not be preessary and the
resieler wifk detiver its valuz in 200 nanncceenda,  Thus, Leht program loops and

!

treauenity L mecssed datiumigrale natwrally inlo 200-1; amnsecond ; cepictor,

- 10 -



Staunlianeons access is provided by o cambmation of thry cotsior aclion and cove
éy adoress darleaving,  This allows the CPUe Lo .nxc-.-:uh: progioyms while the ausiliney
mezaory sysiem is cwapning cinor vrogiams e and ond of cese witham! interTerence,
'Jf&ir‘ et memory will pceept o request on each povt every 100 nanosceonds,  This
o poce st hrav@wialh of 46 Mihz,  The core madilen, =ach with an access o)
Sve worig pry prieyesacond, jwevide a 16-Mhg bransfer bancwidth, The difference
in bandwidlhs is tolevabln since o jroit veruast may be salisfed by a z’«;ggir:tc*.x‘ withang
rc:rg;uix'h:g g vore access, Aleso, il a port request {5 rejocend, di con be r;mﬂo. again
300 nane - conds laler, thus enhancing the prohability for a »caseanidy early acorplon e
of i request, The memory is capanle of funclioning at nlf ~apacite. 1 2 core moiat

or-poriizn af the fast memory device fails, ihe syslown witi deieel and jocate the pred’ n

and reco s omrve ileeif to omil the Tmpaired poyvtion.

Goecond vy Memory

e h e - R L L LT T

he wiiis dadel H00 cowlipnvation vas-{wo 5 mithon byle dinuns and ong dual position: i

Gind wilh o tatal of 378 million bylea,  The aoxiiiary memory systent ie desipned, bowovor,

to handl o to eigid drums and eight disks,
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TO CENTRATL
MENORY

A zystem v i'h cighl disk {Ues would centain Lheae BiTlion i low of on-line file

piovage, A1 eight dish files ean shivaliancowsly noctiton iheir Soeds, and any two

of them car iransfer stmullancously, Tae transfer vele for oo o file is six broadiod
theusand b 123 per sceend,  Fach disk file bas 2 50-aulii-rec pevolation and o

40 10 S00-ryilizecond bead poallioning tline,

uach of e droms Initiaily on the system hes a cupac®ty oF =bhowmidilion hyles,  These

w01 b rorinned in the fulure by filleon midion byle aomy carvently in check-oul by

L mwnTaosarer. The auihery nemery systeon will aceonancdsie up to eight drane,

)
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1 hie hiph bransier rate ailowy the srmom ioefncinr Ty o0 e timeanlo el
WWOCTAINS U and oub of care wilhoul any Uit aine 9eig, 105, fesy, See Gt
o i o ]
. 1

capacity te large, direclorics and poriions of Inrge dota bascs can b2 maintained

oa the dving and acesssed extremcely fast., These chavacteristlos make the BCC~LE0

~
H

ystem paieuvlariy sulicd {o higaly inferactive work, like cormuirercial thine-sharing

znd manag~ment information systemas,
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‘l{‘ UP.-\" 5"!(,, 10:"'
ﬂ i heart of the communlcations systom is tha Grodd Cvaaetor sapui foutpot

idn it s connected Lo fha contoal inc.cory 7is e WDMBM,

unin), O one

3]

pnd on the other to as many as 61 DOCs {dels conamn inuioms compuiers),

)

There i 7iso a conncellon to a povipheral compoics veed lor bulk input/outpul,

.

A 0 e comacelod Lo e THDD i

PY by e ididuping poivale Pedsad dine which mny

r P

400 -, 4800 -, ov DISg-prad.  dledom relinliilily considerations

Y
»
"2

bo usa of 4500-haud lines tadliatiy o Faeh DCD iz 2iz0 coonected to

apnv ooy 100 by, infiialiy, a 2400 -beud private leazed Yoo, Viis Lrlangle feature
aiors onaiternaie roule between (e DOT and THIT should ane of the lines beenan
. - aepaired. A NDCC s 5 16-bi 'fon'*m] PRYPNEE GO le T W Touy facusing wi g .
§

memovy, itz funciion is to mulilplex up to 224 3dl-duplex bIL seanncd iver

o onto fhe jecivate leased line and ensavs geror-fven @ ermaiseion. A L seanved THhe

-
'~y
=
P
o)
L)
o
.
o
,
e e

*

may june con at any rale up Lo 300 haud, A aingiz B somioon ling s Intended to arveoce
atowenps od deviea like a dodel 3% feletypova iter., 'Whepe writiplexing algeviiioas =un
wmicrect ed 85 the DCC s & micrepoocessas,  Tvo e« peed Haos may be tvaded fos one

medives aeed line, A medh:-rrrf.p: G one eoutit sapvics Taztor terminals like Uae

4 e s

peinievs o7 keyhoard displays,  For heyl oard disployz a iall-dnplexs mediun gpecd

Flic can conntion 2t 1200 bawd one way and 150 davd tee ooy, Toc transmission

raweg av. determined by the capacily ol the privaio lecsca flan,
!
i
A ] 4
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A 4800-brad live transmils 680 chavacters m“ soeonl Tn o pencis P Seannimtesion

Lighey velioble, in additien

acier ranssnission

i using

vigh guality herd as o aed » Twaie leased dines,

s enendod {op avver dole s, s encoding rednons

arponnd, o for i1 ens ity e v o Thois e wioah doc et vomnc the tyuo of Qevico
amovnd of iy CUH"’A OR Arangervedn L TIEAT Y L LTV TS B0 Lo LYo o) auvicg,
Civcedon o trausmissicen, &ad bandwiath of (he heagcd linos,

i s

£ OIBG0-baud tine,

(X}

sthe CiNO - shibits perfee

bocomie tat, The DCC wi

iemainal bods bmius hoeom

s B had-ruplioy mede, the

A .
o,

[T

Trefuse to echo any chiorastay wi

DCC may by inck the

srsmfanlon yaies g

O hotveren §409 and £30 ¢haracters/sec,
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A e conenyt which holps the MCC G0C Systen pehod e and ¢oneide many more

sobsivan presont day systema (e swvapplop overlap, CGvariap ta a ferm which

fimply e a8 that 2 OPU can be exconiing & prozraan Wi asaival mewory
swiiie the noad pr'og:r am s being v.f.'\p;,:-o.c? inoend the prevons Losperan Is belng
swapped ¢, This swapping In and out of centvnl mexoor - vruive wlla the
TP iR meiing central memory detﬁ':viudﬁ:,l yob e twro an S0l 1 feriere with ¢ach

olner, o fast memory device and interienved 2ore niute arovide this

vinwliane a0 pon-interviering access,

Giamulatiooc haa shown thotl a gond sehedaling algectibi fnoa sysiera wilh overlap,

Like curs, should as 2o g Lime giice quanion Lo o jab equat o the ainount of

Yoe st e 1o swap thz 12D e and oul of core, Whis s vexsonable gince It stinply
5ay6 Lial oo armaount of {olal swap thine giouid equal ihe rmcint of compute time,

oen bl accne simuliancously and indepesiiontiy, cunh Bz rsed ?Nj aercent of thin
e . '
thue, Tias, while one program {s computing, a sncopd I« guing swapped out and o {06 15

Being swarned in,

The nexb-pestion 1s how do we defermine walel part e o 2orears program ibonin

wappto in, Extensive researveh v (his arep hao syodurcd the Yeave weridng sel”

.
[¢}
(93]

zoaceph, A eare workdng sel iy that pertion &l & nuetts provivaw which §s veeded ior e
cierent S glice. The W20 666 Systony wil altlow the gephictisnted user {o spuoity
canochavs Wis core woirking sel, Too ansaphisiieaind ssov wlll vave big core wodkdn]

- 37 ~
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1
riv

sioeniined dysasnically by the syelei, Fhic reinelo s cob e vl sl

fy axecnds a user's peoagram wiiil a refevonen o R pore Gos As wirleh ds pod ia cein

.

-

AL this point the wser's tive sl will be doarminated probal iy prematarely) and ihe

s nzey will be given contosd. The rex! trawe (bo U5t raar Do glven a lime silee,
Lis cove orking sel will faclian the mw"' vecuired page. Thave s an wopor Hound

on i ne nber of pages any given Aser ean anye e bls eore worling st if hiz corg

weriing s Tl and be vequesis an addifionol poge, tha pow ; age will replace ih

page whic o has gone the lopgest thine withost a re efermpee,  Thag, the systews exhliziis

.

tacmand aghg™ characieristics oudy vncll ibe asow’s rovs wus by set is determ?

heveafl. e, a time slice can run to coraplaiion, unfivevraviad by swapping needs,

7u casiliant, @ sopnisticated user may exevcise divect oo fret over the conlants 6o e

coce working sct end thereby eliminate mosi page faulis,

The 21lo ing esxatoples Cemonstrale the throvgbput poasinl, il this deslgn:

LR worags C-*. bu(ovx

., ‘ l cnneld g...
QLT WORKING SEY 3 pages i

| D Y T P L TR L e e i A et Sabdblch el

y 1% prgens \ ¢ pogon

ye AR . ( [ s N

M UT SWAT ‘PI\'G TRAT¥IC ? :
o [ s ;-

S TIME PER PAGE ¢ H # 1.0 maen :

g ! KA T § R e Py ‘

, i : _

SO3VAL SWAR TIME - T T ; 34,4 wnee ; T, 4 imsoe
A A N WA AT T A RT . WM TV W S a7 T e et TR PP S v by e T T 3

qear e L

NUMBER OF "JODRSY Pui SECOND i) R 31

o
i

L LI



c RV s mipRb poze e o ek, §6 Wik s o eny Lo LD sy of aeaqd ohl\l
woram papes apa thorafnre, sinoe pore of thom voguien 2bapge, anly require o pavilad
LTIy OO Thua, an eini- ~voe eore -,“-;.\.L.I.'r‘,\,f 0 Ao el gares swanned 1 and
S Mih, oG, @ i e Mee RV TS KA SN T i W eignn pasesb s H.JDDLU 1 AJic
povhapa fenr poges swanped eub, T, .
Toose exenples dicate the numbar of jobws puv socond whi woadd be accomuacdoled
i €ach ol were exceuled for a tinie giice &5 lony ng Lz toine rvap Lime,  An Indleotion
of hiow mwvh compuling ean te done for many usera iz sn0n iu waw next example. ' t-
* A b-secoud guaraniced rennnisT, ,
*  Ona bwe-CPU syatom,
. * Gives 20 rasae to each of 580 voors !
- : every 5 seconds, K
. s
£ N o, ; v . i ‘e .k
5080 o a SEC-mierozecond intecviption wille awitching yram gne vser fo enouiar, ol
Wais is ne rigible compaved to a 20~mace gliec, ' . . .
.. - "
*  With 3 mierosceonds pev indeeciicn pev T
CPU 8s aversge nglrnetion Goe, } '
- o
*  And I thove are six (nsiraciions ver nve f:: 0 L ol
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ey

user puwmibn,  Tais muitiple index Dlock convecte wikor Ve 2id of his Mabjocts"
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2x bioci. Preeisciy what zn object can o2 ts showa by #he following iist,

Preoesss | -
Large fiic

®  Small{ile

* Free ¢bject

. Resource ailocation

. Iriend access st
. Owner aceess st
*  Access key

\

Fesouree allocations and processes are discussed elsowbere, All objects, with tie
& by J

ket J
Creention cg a ixee ohject, are manipilated by the syctonn. Free objects arc a incans
of leavivg e system open endad, They ave pevmbited by the syvstein yet have no

»oqaired properiies and repreatat a net giainst the enlmovs,  The T«'*nrnnuu, five

objzels wilt be discussed bere, .
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ands e the OWNETR aceess fo dhe ebjeot in questions ooy =gnors sestrickion

Is veally arvtilicial since anyone with ovnny OYIvItemes oo ol TR OOWERET neceny
chould tiiey care to, However, it docs provids a {hrst Vira o Dk agalnst a

plunder, »d Wy that senae a uzer may widii o proteci Yig Jnee froan himseld,

LS )

wow dhad ~r2 ave seon now lock lists can proicct an cnjecy, we can discuss how

e v b

cor licd 7 buill and howaczezs Rays ave cbhianed, vazd, tnd irancierred,

Toere oo bhagle system funciten which will oredien an accenz key vpon demand,

This eer s key e guavandeed te be uptque for ail tinie, W iz aimply a namber o
a nroieciod hoy,  The ownze of the Loy may in ihe value of i tis number bui
her systeny will not it hin or anyorne oize #ller the valve. Wren reguesting access

10 an ohject, the system requires (hal aicacenss ey, o o nrcionted box, be present,

‘o

Siace tne ralue of the key is available, te may tell ano’jer oy Us v;ﬂue. That
nzer s Tree to pm any pumber he wishes {nlo 2 Jock and sy ehtose to put the
vidae of re fnr.ut user's access key in on2 of hls locks, thorany vranling accesy

{o some »hject,  This is one way sccess Keys may iwiised,  Kack uger has an
invaliend aeess key in the form ol vig user nomder, niicu of presenting say olhiet

aeeans Loy when vequestlng aceezs to an obiact, the system x.,;i use his uger numne

£y

Aveoar b oys themsclves, tike filea, ave cbjeets, Lfier oblaining one, & wser may

oul it in afs smulliple dndex Glock and attach. o lock tist fo 1. whis lock list
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See jundamenial computation untiin the OO H00 Byslem §s eadic i a Myeoeepn,
Up wnlil this poind, wa hava Toogely heon eadilog toa Vjab, " Lol noy wo taual b
move speciiie, A proeass {s & eloscly velaled scquence of cooepsiations initiniod

al come point in time aad inter teryvoinated,

o ogs way bo divided info as many pe clghi subprocesees at auy one Hime,
paseces e inilistized al dor-on thna Lo conlain two cubproceseers: ihe

syg‘{gwu moniior ard the syalem elility {includes comimand sy~tfem). Thovealior,

sehoracesses will e added and deleted as fhe ueer invokes different aubeysiom::

— o exangle, consider an avtomated borwing syslem,  Tonn {cilne, wiose duiies
L3 : IS
‘\J} will be scmewhat expanded, has a termdins) availoble,  As coglomers wlsh fo cesh

o vka oo Twith v savings, the teller can ey in :Lf-.a: acentne nutaber and dnatan !t
see and U l cuvrenl salances. T addiition, some customers » Gl seake toypeivi ey
©rdring we e response - wayue concarning ihe history of past ~adt evyven j‘,,,.
vy s dest pacpose, we con use fovm detiers which will nve pevsonalized weelion:
el i, owvdliees, s U teiler s composing the letler, be will find L2 roguives
vaer quety lala ‘tz;ﬁ-;:v;:, and vetuor than start over, bo ean susperd Uic carveni leltze

renspadton sebprocoss, guery dala base, and armed with the regored toformnilon

v proe cdte feish the Jeller,

H Tt

Sioce L roecss 18 veally 4 time progresuion of compialisns, & broomes o Litos

Shivieats Nasirale (0 o following cilagiam shondd he viewed g v Thne foapss

doaioarar o of fte conbrol for the example process desenibed abore, Fael boy

,
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PR
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Lhcia froctaentiy, -
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i docsr oo ghosw the actual thue sequence of compulation.  The folicwlng Dustration
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-

Aoy the e sequence mizivi occor.
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fae divy oo above shows only the conirol poiationzhin botween-the vavicuy snbprocnzans
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SULPROCESS TTME SEQUENCE

T2 abos - dingram shows a hypothelical sequence where one Inquiry and update

ie made ‘savings withdrawal); noxt a wrllten response {s requested and started,

£ ac ctionad wlormation (s required to complete the Ieltler, though, so an .

wigguiry 1o the data base {3 made before the ictter s compinted,

New ihe  .oe concepts of process and gubprocesa have been defined, we can dizcuss
ihelr prooerties and relationships fo the system. A process {s known to the system
i i J Py b

iy s ¢ . rent state.  The current siate of a process is 5 collection of various picces

re

of infor patlon residing in a "context block. " Every process biig a context block aurd

1

it {s 6 rontext blocl: which defines the process. A coolexi bleck is a page of meinory

end wli  ontain, among other things, ail siale Infermualion necessary to inteviupt snd

eglarf e process as time slicing oceurs, It will also contain Information aboul the

core wo iling scl, open liles, available access keys, and the process control sivuclure,
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The uasep! isticated usev need noi concern hlmsell ahoul the context block olher

than knowing that it represents a page of overhead for any proceas he Initiates,

The diagr m showing a prorzcés time sequence implics thatl the computations

ali occurr i in one ferminal session.  This may nel be the ease. The BCC 500 Sysiem
allows a v o lo end the terminal session without desiroying ine process (context
b}ovk).- A: some Iater time lie may log-on apain aud take wy where he left oif,

This abili . to suspend processes I's also used by the syslem o case a terminal

ig dizcom ~{ed uncxpoctediy or the vesource allocations aszigned to thic process
exj-ire. " oeve is slso provision for rumning a process in background mode or evern
derered orich, A process inone of these two modes will run unattended by the user,
Should the process run into some unexpecicd trouble, such as not being able to find

2 Dle it it supposed to write on, it will bzcome suspendad.  The next Lime the user
togs-on, e will immediately be hiformed of the suspended process, In this way ne .
willnot I 2 any useful work dene before the problein occurred, and he moy remedy
the sitaat on alix;i let the process continuc towqrd completion, The subprocess
et=,‘1'-.ci"'\:re rovides proleciion, No two subpirocesses can occupy virtual memory
stnallonc: usly; this eliminates the threat of o:ue clobbering the other. Turihermmore,
@ sebpro  ss may have protected entry points wiich define the only possibie entvics

Lonl

£o it iro, other subprocesses, Thus, if & user's snbprocuss makes use of another
ussts prcovietary package, neither can damage ox galn any knowledge about the
obicr vst 3 program.  1he proprietary package protection probloms ave thus solvw“..
Doth the ser and the package ave totally protecied irom each other, The only
renaan it source of discontent is the case where the proprictary package, after

seiving Ui user's problem, retuins the user's data for later examination by the

Hepricls v poekoage owner.
~53.
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Yo e desivgpackage, the competifion [z producing hig yvachine. kven (his pm nolion

probiem brig bhron solved,  Quite zmw 'y, the system ean he malruvcied fo provent

o propvic vy pachkage frowm gonevating any files of s own,

The proc s mechanismis confain a comprehensive means for Inl

Ong snetl 1atlows processes to divect fnferrupts al each athoe. A process, which may

ra-process comnunicniion,

bo v il ev an active or inoctive sfate, can bave an arbilvary pumber of ifs own iiev-

vupis g1 d M one of these intevrupls s Involied, conlrol is transferred to correz-
sendiny Carvupl voutines whicl determine bow to handle the Inferrupt, Proeesses
ey alse shave the same memory.  File Tocking mechandsins as well as page focking

semipho s provide a stroightlerward and well coordinated micans for shaved data,

Toocnss may also bave a vavichle pumber of temuinala conngcted to theyn,  Thus,
8 situnii > like our previows bark teller example would not secessarily requive a sepn

poecess | onch teller, Al teller terminals could be atlached Lo the same process

ISR

¢l slini o terminal fusctions grows large,

if Q”

g the context block overhead, This savinzs hzcomes noticesbic as the numter



|
|
|

SOFTWARTE

s S S A P

o

The BOC 500 System offers a wide ranze of popday softwave, hwming In XIS 946

cmuiaticr mode, wo can provide reliable Lhne proven langueges and systons:

y SNOBOL

g siring processing language

A ) ~ a list processing lanzuage

@ GED -~ a conlext editor

*  CAL -~ g conversations] algebraic language

¢ DDT - @ powerful debupser $
¢ NATP ~ an assembly langiage with macros

T Q8PL -~ a high level system progravwuming language

* FORTRAN Ti- complete with an Intevactive debugper and
randora files,

BCC tes bnplemented a complete set ol upward compatible GE 400 serics softwaie,
Tads s Tware s wndergoing an extensive n-house elicck-out Lo enanre wigh reilabiiily.

gy

Ounce reicaseod, (he user will be unable 1o deleet an incompatible difference helween

Adypic - GE 400 sexies system be is fmmiliary with and the service provided by BOT,
O cou s, he will benellt divectly from the consirient and rellable service olfoyed by iho

B2C 5 osystein,  Languszes and user alds provided by {he GE 400 compatibic oystom

Lot
¢ ‘ Rx‘iml;uﬁm’i FONTRAWRIV
) »  Exiended BASIC *
™ ® Bditor

O

*  File manager




.® Cowmmniznd language

*  Library

in additio 1o these popular Ianguagez and user alds provided by the GI 460 compalibie
sysiem a U XDS 940 emulation, we have an extremely powerlul and complele sct
of in~hou . soflware, This includes a monitor and ulilily, [lic manager, command

fanguace. d Infegraled interactive complling system,

The comcling sysiem, known as SPL, is geared for syslems programming and
{n2ludes. as an ntegral pari, a context la;\guagc editov, a debupger, and a machine
simulato..  This in-house software has been used to hinplement i'ts:c}f as well as
the G 490 series system. We do not Intend to release it for general use, however,

until i bes gained the polish and maturity that only come wilh age,
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ae Modal 500 Sysiew consists of two CFU3, several epecial purposc
managen v at processors (landling scheduling, swepping, sterasge aliocation,
characte " {/Q, error defection and recovery), drum and dlek transfor unlis,

and a 1 iple module core memory, all attached {o a bi;, 81 ,ocd bizh-bandwidta

.

Ciatozmaicd elreult memory systeny,  Up to elght drwuas (350 muhon byics) and up

¢c eight «isks {three billion bytes) may be allached to the sy¢ cem. Periphernis

such as nrinters, magnetie tapes, and card equipinarnt sre {reated as remole

dovieen hlet can Le attached by means of a special purpose processor, The

sysier presents the following featuves to the prospzciive users

Accommodates javge programs (maximum program
pegrients of 384K byles).

Filas of up to 12 wlilion byles (nd grester il necessary).

_¢ Muititude of'languages, utility routines, and ofber
T wser aids,

*  Conversational and remeie culry bateh capabilify.
s ©*  Hardwarc protection of programs sud{iles,
@

Provisions {or operativg proprielary proprams.
*  Accessibilities assigned both to users nnd to programs,
*  Hieravelifoal subproceszs siruclure,

*  User preitle, specifying many charaslor iqu of the user?
virtual machine, including bls resources and '\cccsstbmtics.

* _ ¥ast accags lo larze files)



G cotareundcalions and wuiliplening Znenity through wiieh the terminals are

sk

arougit fnto the system is centered around a spocial walliplaser desiened sud

produced by BOC as an ntegral part of the sysicm,  These malliplexers can

N &)

¥

accommedate either full or hall duplex operalion of from 224 low-speed terminals

®

1o & lessor number with line printing and cord reacing equipment, The terminais

savate types and can operate al differes L rates ang use ditfeyent codes

LRl

Phe rem > mnlliplexers which communicate with the *‘yﬁ*:*m“" cuaracter input/

N

oulpul processor provide for the automatic detection and correetion of ervors avising

r

ir {ho eo vmunications lines,

&

Compiex resouree allocalion alzorithme Buill inlo the special purpose processors
G the sy fem manage and control the dynamic allocation of processor and meisory

resources, These algoritbms permit minbumun ant wmaximum figures to e placed wa

a e

weaay or-teal system vesoarces demanded by users whilie gnsrallyg on the sysiem.

Y

Sach o Irolilty can puaranice the peviormance of the syslem &5 seen by 8 user or &
ciroup of wsers, Independent of the load presented by olhor wsers or groups of users,

nts gur tanty includes the activation of a uger's progrnsn at a speciiied tlwe,

“an ays. g hes many features to provide {or rellabiiily and the defeotlon and xecovory

feam sy tem ervors, BrieQly summarized, they include:

" Multiple CPUsg, dromg, diske, and auxiliary
mewory transier eiceivonics

¢ Abllilv to mpr*‘**w using ~- and automeaticaily swilch
to —~- ane haifl of ke memary swaules;

-

*  Provisions for bockup special puarposs processoers
and poweT genci ration equipment;

. AE e




o t
~ ® Voilage, femperature, antg olher eavivonmental
. moaitoring to delecl fabivres quiekly and effect
RN :

an orc.crIy saut Gown rcquircd;
Parity on beth memory data and addresses;

*  ®arity ang 45-0it ebeck sum on yolaling memories;

¢ . Roulines wiileh frequently scan sysiem tobles and
initiale auviomatic system recovery quickly after on
€rTar occurs;

Integrated commumleations system with privele leased
. : linzs, silernate routincs, and error detection and
corrcetion meciianisins;

¢ Three modes of disk dump backup oceurring on a
moathly, weekly, and continuouva bastis,
*

A complete second sysiem can access the same on-line
storage.

e at BT AKRLEY COMPUTER CORPORATION welzcie your enmiments and ave

willing t 2larify any of your guestions concernlng the sysiein,
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REFERE

Au In-dapth understanding of some of tiic concepts emplioyed in the BCC 500

System an be facilitated by tie following publications:

COn " VORKING SETS

Izuning, Pelev J. The Working Sct Model for Plnfzam

i'chavior, Communications of tnc ACM 15, 5 (May .lJGS,,
323 - 353. ’

WiLYE 3 <OTECTION AND PROCESS/SUBPROCESS STRUCTURE

Lampson, B, W., Dmamic Proleciien SGirvcivres, Proceedius
of the 1909 Tall Joint Computer Ceonicrence, 27 - 37,

I3}

SCHELULING

Lampson, B. W., A Schedullng Phii-nsvv-ﬁ‘.f for Multinrocessins
“vsleas, ~Communications ol the ACIH il, 5 (Niay 1463), 417 - 360,
RS A3, y

FAST LM OR DRVICE-

iee, Frzneis ¥, Study of "Look Azide™ \I'mm"- IERE Transactions
On Conrpaiers, Voi. C-15, No, 11 (;\wcnmar 1360), 1662~10G64.

SULOE G PUITOFHY -

e Computer Tor Tima-Sharing
publisbed in: (;ri;im} Factors In

o :ita Mamgemant, M’\E‘ior:v o "ed Grucnhercer, Prentice iinil, inc,
(196%) 5762, : -




