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CHAPTER 3
OPERATION AND PROGRAMMING

1.1 MEMORY MaMaGEMENT SYSTEM INTHODTCTION
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2. MEMORY RELOCATION

A baze ETILD funetiom S Lo peform memory seloon dnn and peowids conerissl mermne anhlresc 2 zapazilite foe
avslams with s Lhan 28K of shesivui mewnesy, Mhe BT LD s teeo wels ol pags 2000Cas 00260605 1o relocie
wirtal addiesscs to phvsedl sddresas in ey, Tihcae sels are sl o Fadware iclocznon ragstees (ke penil
sewcnal L3O progeams, sonh o ring ot wioal addrzas 3, oodmclseenwsly wade o phvsicss menecy.

3.2.1 Progran Relinccatioen

The page aelirese regislees a2 osed o determine the warding addizss of each rlocatid pregran in phesical oy,
Fizume -1 -hows o simpliicd sxampls of D1e relociason conzept. A mers defuiless exemple of howe memary
selezution wirks ds sacwen cn Figure 3-3,

T Uiz 3-1. Prograen A sLabiag eddeess Os reloenlad by soenislan? b proeics pheesical mhirsss at;;.

1-l



-

KEJ FAQCLSZ0R E Il I fF T.otH
FTRIA XT IO
W R4l alTREg: SENITAHT
il =0 EmdoEL
L

e e e

| L EEH CR TN o] ol

1 lame

Vigrae 2L Siwpdific:d Weeroy Belacaton Lxar 21z

M1 1the wzet peoessiog dulua i@ s, e 2lozalioen comsimn will shew e e <on gdyeess 020, wlic b= e
seenind arcen O Beamarn AL e seoeeen s Wlen Proe=one 35 scnedre, e melocnGon sonstant i: charped o
FOOCET: . T, Proogeane Bowi vl coliesses s dnge o 0 e reliestmd b gevess phresizel nddoesgza siartiag at
P000CD; . Ty, 700 activr et addecss czgitem 1o ez relnetion eineea e e oeed 2 "rlek™ @ acoacom
coch iees 2w Laadol noooa Lferral shasiz seency b Ui, The preaeim gl vy appracs s stat 20 the same
athdose, :

T dke T 1T sy larns, o proviram is telocered n papee. & paps san ecadist of T 1 L 1ES Siloe ks, Back Bluck i 32
wories iz el Vi, e rsienarn eogtb of o page G 09G4 125 % 320 weards. Tleing all af [khe sigh, gvdluble petive
mige egislens i sel, oomsenore ey lenwtk of 32708 words can Be acecnunindated. Eazheonl the el rones
ceil be checated arywl are inoibe nheyical memory, a5 Lonp 25 2ack relecatcd pspe baging oo Bouobimy 1hal g
mzingle o 31 wonds Hiweever, o pages thed o smadler dun 4 worda, ooy the mmamne e actuadly allzaslal o e
a0 maEy bl agecssod.

Thezvelezalion eaginple wowen a0 ers 322680 0omates wesra | pet s 2hons mzmory celoessmm, | s o

1. Abbwragh the progrsoo appeass 1o l=x i ciontigaie adires sgies o e processsr, the 22K oz sicloal
wehlress spade g guoualle sateersd choouen sovoel sopaeie aras ol phydo meme-y . as long o5 che sotal
svzilicile phesivel Tiemory spice js ofequan. 3 progans cil e oadsd, Do proasisn -nenrnre spoce need
il s ot P,

20 Pagos sy oclucwcn i Figher or lewer phesjes | adessss, mac resaess 2o b ve b oo e
In the cxaape of Fooce A7) mee 13 mlueatsd taog bigher caroe of physwal cddie.ac., poge 1 s

veloczied w2 sl ez, el pape 30 rol pmncatd 2 20 Caven cacnaly s i eation aonstin s
LIoLi-20 1)

Allwt the pages slwewn in e wyianple zam on 32 2er? Boomlasics,

L

R



-

A, Rach page is rzloceted indepeodeatly, Theoe 6 oo tesson why two or owre pages condd nol. be neloaed
to the same phyaice] memory space. Lying mare thun one piges sldmes: regisier o lhe gel Lo acoess, She
gans spass wauld be one wine of provddiog dillemn memory 2eass mghts o the ssne dara, depeisding
Jpon which part of u pougrum was wferencing cha. dala. Furchar infa-inaticn absin mamary pio tzctisn
is prowided io Poaczzzaph 3.4, In Lhe ganale shown o Figoee 5-2,0o0le the reiocation constant assiencd
o paocs 4 end & As o resull, wirl? addresses swithin ®orh addeese ranges acosss the saons plusica
addrcsses In mommury, using separaie Ree aclres egisiers.

FROCENIZH T 11-[
wIATLAL GDORE 35 PEGE |FELDTAT 0 FHTSIZAL NEWDR-
FERGES 43, | COHGaRT 3Fa e
1GCOT0- "TTTTE NS Sopar T
1850 - BT TTE & | ozoga e 322020 - IITTE
‘.;'I'I:I'F'l- 'H"'I-'-I'-H"- L1 LA b P i . :-'El'rl':"i__
W“‘ TR d [Rell A b b 1=K [ [y -
m:ﬂ_ LY CIKIIX [ Lo I R | LRI -1
§4 3300 - DETTTE | : HETET 0T - TR
LAz - U2 7T I i 30T Q3L - CIOTR
ALCE - 7 TTE C AcCous

1 fank

Flguie 3-3 Relocation of = 31K Wond Peogran
Inta TR Word Povsical Mesnany

ML¥I'E
Where xx is the oddrews within the hluck oonber given by the
FAR

3.2 Extendrd Memuny Addressing

Wheo the K111 D Mennsy Masagenenl Unit apbcat 5 added to the FOP-11 sestory, cho Dadac BV ) adidoess
nolpul s noocoger ansipecied as che duest pliveienl addoess of §odevice or o omemety localion Inglead, it s
cioftadssed a5 a La-bit wictonl addeess that comzains incormadon o he wasd by the KT 10F oo conarael ane T8-h
pavsiaal alimas,

eles 4 Fipove 3-3 aitch siiows o e J8-b0 phydenl sidress is conslegziosze, Voouzl addies: Bits Va 115130
me iarzrpeotad as an active poar Zeld CAPETY roosulesl nne o7 eiehlchove pags ccgastass ioa woL Votual addicss aits
Ci2:0R) poovide the wlock aumtber §0 t0 LEF, ) wilkin che pope. A (030000 ind-zals the Zuplacemcn within zazk
Aaanerd Block,

The PAR zoncains 2 poge aferess S (PAF] thal i wiilice ooe e FPAR wrdoe proocam coates] at the tine e
anmplere PARDIN g i defined Sora pegiann page. Consdoe the PAF a5 the buss sddress ol the page. The bleck
werr b, WA L100RY 5 acded e the boss zddeese PAE (11000 v poonde che 12 mnned sigcni o oeond e phiys cal
aédoass, Thes, plvs wrivel adidress bits WA 05 060 omekanged s welocativn ), Faoos che 13-bor pliyzical addrass.

323 MEMORY MARMAGEMENT

The follow.re parageapls dezecibe some of e momory merngernene cizks he mightl Bevcguned of an opesading
evstert. Tas KT L-D acodwsry Seaourss aid che sesem seliore in the paelummanze of these asks,



1% 13 1 JE QL (]

—_
1% BIlL VIRILGL DJRESS )
— . Pty b [ . 3L
TRECR 5 . .
Eif.;rﬁ'_EWEEefld.z-. T ™ MR LI LK SER Wb

&FF SELESTS FRGI aICAESE - T 3
RECIZTER LRAR

ESAMFLE.
S W CAE0E
FAF &

L I B B
1 o] 9GS AZRREEE FELD
ExaMF_Z nosiy
N ¥

. -
[EEALEE e s ] ! LS R L B | R Hel e
A3 AILELLE IF FRET l 15 4131
. —_— TR TENH
1

i
L— - ¢+ - 200101 00 L 2

-- —
| 7ML ALLEF E I
T os 03 fa
1“'E-LZM:;:;_:'::i."._'lﬁ::';é" L R T T - T 15 ooz u:nal
| o7 AR SA TR |
TOOLYIE I A ADINTES RLL

Licers 3-2 Constroetion of ar 13-Boe Physical Acd:se

331 Proweant Relocatw i

A nceharing svsem whizl swnps procram: bewesn phesicy] memueey gro zomme Boeking <o fyuch ixoan LT
;_Ei.;l;_;; P I R T EL T :r_'|__:'.~e_1:|:'.'_|l-.':|ll eonie b TToirms Tuml e bBiE el e Dooran i oy [y iralim caet ey

leszmrisrs

Whandl fs it Grsswap apoograsocing al al s oegquized is that e e subficient mercey ovailobls o whizl to nead
e mrvwmemm amid Hiensen ap U2 TTETY e “releeane™ the poagiam so caa it thindis it has beorn Joadod ac Logntion 0,

3,042 Dhenamdce Meoory & 0ecoliom:

The ETIL1-D provides e ndwass-lopleoaeeoed cecvgmes bl gnsble the cpermlre sydaere o cymnamidvalle o legne
vy vpon damand, wlvle & pszcam s being ron, Thos entuezs e partizul oe veelul wchen corring hipbierle g |
Lerpuaze provcan:, sach oy ALGOL nmd PL], wheoe s for exemaple, creews ame cordeoacted G1loexezn don me ke
“peed HIC ig TEmsresr ar em bBe ol comepioec Daskingg the ddyoanitn oeemmocy oal cwalicn (HIpN hilily. e
prozmpener riigl o calackite cve allews ollizier) menere soage Leaeornnesciase o owenrst el Thin s 1ores

CETELLREES ] N TRy e e TIRTT T e i s Tl

Mol poomicivts Lo cliocals {de-a hasane ) cizowey, athes siraddog Cdeletmpn 2 sgae o bamaicat v (doscasong )
ra 4ize of an existiog paed. nay e gnplemeatsd, A oo preeran can s, SrC e ey s e, meemeey
Lyt o2 LR I::.l_lj't'u,': uaad e Like, thos ssidcisntly |,|'-.'ir||_r_ the phasics | <tere aral remoeednp The wors sose
(R R Rl R TR P Y ES TR ’ .

Toiblograre how dyvanne mweey allseabion night Iz caed. susgoae an azzembozs ooty rogassts coough ety

ror G4 swanbels, say 250 wards, TE Lhis syockol talle ovorCows, Ther The gsseoies s aess annhicoe! 250 wards,
and o ocun, unlil = et |4 iz demded o which rims [_;mll om0 owhich I5r_1|-'] src el sembee ahle e [hows Iz

B



ocuurtsd, Lais weanthog s clemdy o 23ciont wish respen o cnereaey uiilizansr Uan one whesh iadcady aoibs g
arge chunk ul meznacy fouo symbelz,

HUTE
Any usc of papr lenaths less thun 4K wards cawses holea to e
left in the virnal oddvess spuce,

333 Menary Manage et Satiatics

In o rrellipmgrasmning Coessddied seaen. podgians wrg 1 be swapped nelween NS Ml MRy Lri s
Backdng store, such ax o dise. Moedlows e say. the performunes of sush o sten is e lwiniy dependear on ke
arficiensy of The swapmy aldortin,

Thive norions uf memony which haver nol been modified, (e, wiitlea Reo) ginos the e o thee wess svapacd
iz, merd rol e waapped ou; wlen e spuce (hey necupy iy receuied for saoecling euse. Ingtasd . ihe sneson e el B
cusil i i, eease the copr of t on che Bzcking soome ds wlill canect. Thua, Tl che swapping e o ke izl
Ear e wnnicedilied peiciong of maie perwry

The K 11T ¥ e movides veo mochanisms 1o ielp toplemen. elDcient seapping

1. Pagsgrmay he designaued zad ooby. Suck pages connut e md Fed. '
T A Mg, the PWekilT, s avtomaticaily set by sl wiiee wheneves o poteea 3w ranle pags 8 ectesily
oL EHISTITTN
334 Memery Manageirent Instmctions

“eeannry Managanent providse the ebility o communicate belwesn Two spuaces, o5 deisrmdned Sy e Exlanded
Procesar Slatns Word, PS{15—1Z). This cupability is mplemenied by the addibiom ol Lo amigue ivaleastions w 2e
K11 1-4 Trslrcticay raguerbaing:

MTET — Move To Provious Space {0065 [}
MEFPL — Moz From Vyaviiug Space (O0R5 557,

Thow nstreclinns are opaationsl s KEL1-A swstem, otherwise an Thegzel Trsteaccon Toap wil resell vnoan
ill lempbed executivn.

Mernmy Manazzmont docs nod have tn be srabled (ARG b O set) for iotcrack somounicicions aethooaeh
esncanon and provection will se disabled. 7 Ihese two ingimetiona ate sxamiezd foom o proprenee=™s poi . ol
view. they aopenr tomeaial comples. Howesen, Tiom a hadwane sicwpeint, it s sviders thal by as inadifizd
MR irasmictions.

In imecsringting the memicory winagamen inaunsotions, e following tits resl fe e p ia otind:
1. Thers are pwin pasibl modes of opezntion:

a.  Kemel (Monitoc)
e Tlear,



2. Thezelectivn ol e = mende by expusling and utilizoong the Processor Sialu: Word 1P.5.1.1-J The pssihite
Ihachine slales specified by PS715-12) 2oe s folloore:
PE{15:12) Curreny Fasde §CBL Frovious Mode (PR
X106 Kera Hennal
I n LT Lz
i1 00 L.5er Kevrzl
ool Kene! snr
E3 The I 4od B ineccuctiong ars maet lizely b b ased in cworenl mo?s Kernel, presiodd el |yer.

4. The cvrsonl minde -pecifies the Fuge Belosoticon and Desériptan Bagilen sl wsed o comvers ¥z EDN -4
virtual addszes o a KF-00 Inh-,-uiu] i ldrzss,

Lremning che MFFPL Inatis ticsii, The geverl oo et is

P i, OF CODE and a Svarce mdodres sl
[R5 58]

Fleen MEPT 55 4 detched, The RUODT1-A will weansform and cnaods it ane tha fllosinge:
MITPLES -+ MOV 55, — (5T

Fiowiil e ol bince v the grocessor ovae the RO Bus, echock iLivi te TR Megisier, i excots it aonwoclioe
waln Marnin’e Merigemen | pove solesiion lasic,

The celerlation al Wz fource sidoess s Jonz io surront spaca, Thar iz, anr indax wond or inditec) 2l pessas nsad ia
tha address colowlznar me fetelad wing it K110 Pozr Addoczs Regizrers sclected by the curenl reoge I_-ita of the
W, Th foal foteh of the Sogree operoal o which dita s 1o e moved deen i@ made oogne vivus ~:p.u ¥, L., N5
L KTT1-D Page Addecas Ragistaes selazied by the provious mode bics in the FSW. Motz thal i the Sonree I"rlll is
oz Q0 Wegseer 0, the 3P secected is made i Lhe previons mods bits of 1o FSW. But oith any alher nunde and KA,
Fre 3P scleseed s By the current mods hiws of PEW; sivee in Lhese cisees, the nodster 35 por of the addiess saleatilion
arwl i wov the $iw] operand. The Somes opznned i Len pushed o the sument mode stack.

Exwmiwirgg (ha MTPL DD ostruation, it has the Matbowng get smi o

BITIN L0 iz, op code a4 2 Seennzn oo adilzass 110l
{UNRA 113 :

A aimmilin teerelomonion: to @ MOV iostroaion is dons to MTIT T
MTIT e WY 451 1, B

The celeniation ol {he Destiostion addoess is done in corent space. Thar is, anye indes o inslizaet sdeirczscs ussd in
the address caleulation ame Feichad wop the K111-0 Peoe Addrogs Registens selecied by ibe crrent mods bits of the
FEW. The Snal fetzlvel the Testivaliom vperuznad 2uwhich deta b= to be stored, I atade ic wresious space, Mote that if
the Lreativatizn Zcld e modz O Register o, (he S galegted i neode by the provions mode bits nf Ue PSY, o witt
amy uther Destinztion mods and G, the SF selected & vads by the sument mods bits of the PR%. Siuce i e
cases, The pesisier iy part of the addreas calculation and iz nan the Fugl operard, this instoeezion pops a sned ol ihe
eanent Atk defernines? by P515: 4 ) and storces chat word intooa Theatinanion sddress B provious 2pace derermined
by PS[13: 12



Ihws, these indtruetions azs sed i ey managed satems Lo allios the cxehanae of difa between the mouitar
[%errel} and a usce,

The lmlowiog is an sxasnpls ol how Mewory Mapigsment infLriledions van b wied in an npereting swtem. In
sdvanced softwire sy lers, a wer can nat be sllowsd 1o handle his own L0 diveztly. The I'0 addres spice 1 nol
avadable to o weer {Lis i3 cantolled by the contenls nl the TPAR's, which o s2Lug hy the monitar), Lsezs iniliale
LD requests Lo Uie oo By mzans of a top sich as EMT.

Priar te the b, the user pushes oo to kis stack (R16) carrain puramerers such @ comomsnd, word sound, sl B
pddzcss, The 1mp seqaence scts up the PS15:12) such thet the cuzrens mede i Foracl {manitors und the prevics

OLonic: weiis Loser

The Komel ool new recciess the L0 puramesers fromn the wser core spage, wing, the MEP] instra2tion.

Exansple 1 — el rieve paranetar o User staci.

K4T Ezcnel ) 057 Uker
Srazk ninck

(Ridy —4 PAEAMETERS

(R} ——=
XK SO =CPCNT, B A ASTOTE MIMEETR OF VSER
PARAMETERS IM 4 REGISTEE
‘MEFL RG $GRT USER STACK POENTLR (LS1%
CONVERTS TO MOY BLh,. (16} N0 THE KEEMLL STACE.
(MO (B 1, BN PUT U5 IN 4 BB R
Loor SMEL I+ PUT U5 'SR AMETERS
CONY IS TOMOS (R 4, - (RS ORTREERNRE STACE.
MMETN, BA+ RE HAYE ALL PARAMETERS BLELM
TRARSFEREED TO EYELLL,
THED 1AM AF ST G AMOTHER
T PARAMETRIE.

The reoniin s now initizie thie requited comemind o the 16, Aliheagh all devizes have the capubiiily of iceeisiog
all al phiesical cere (nganing the ahility to aocess user cored, Lhis praciice wsusliy iz not preforred becinee the vier it
sihizaL Lo heing “'serppod oue™ &t ooy rime, Chersiore, dei B oonnalli gaced iote 2 moooitor (Hemel) lnlTer. The
s gL then tranafor that daca to user cots by means ui e MTEPT stioction,



Exomipie 2 — Tiangiziriog Juta gl Frorm o device 1o eer cove,

K 4T
(RM ' {8 - 1)
o = |
| 1 \
T t MONTTOR L:‘L‘:“IF ‘ LsER
i | T/0 EUFFER [T A ' -
' : : SPACE BLFERI
] I
L4 IlI 10T L7 B1IF A Ak, 4 ﬂ:ﬁll\lT R 0T LA
_-'I'r'l':']'l."l:ll-l:l'-’l.lfll".,I'U‘: 5]-'1.-:I|1."]T EX Th TR
BUFTRE.
1 I""."ll:':l"l." Y +, {l'll"n} ;T‘|.|51'H O TRAT A THRTEY PHE
L RINET, ITACH.
MTPIRE) + WV 10 TIATA TO USKE
CONVERTS TO MOV {Réi)+, (RX) + RUFFRR CORE.

JOMTP T, T0 BTTF ADR + WORTHCWT HAE ALL TH DATA
. ‘BEENM TRARSFERRED
T0 UsLER CORT

SALT Lo A BETT el AN LYIER
) AT A WD,

Buuplez 1 and 2 do 2o exflec 2y wser sotterars speoem b axc oacant meacly as csanplas of The cpaiation wrd
uzes of MEPL und MT¥L

A4 WERECHE Y LD ECTIIN

A raaczhasing aystean porforans owalapesmamneii; U allowes sevezl poagoams 1o occsids i veneay siralomennsle,
arar boeperale sezoeatially. Acorss woochess poograme, and ce mrmory space they socupy, nost s shiclly Zefined
avrd it et Seeal e il r||'-.—'r:|-.:-r'_.: e oo sl ke alionled 2 lHmesk: rjn|_: Fesror, Fang .3;{3_1”_-.'_;;

g, Lher peroczms most et B2 alicaezd to copaad evraid allociied spac, e acinerizee by the weaen,

B, Users magt e presvenbad tror madibving commen subroasiocs 2iod Aec thons shae ad e 2200 Sl
L=
[

Llgers mast bk prevenderd rom e con ot ol or meslillyizg 1he opersoipe se oo seftaass,

Fhe BT -0 aptian prcgeidas the hasdwars Geiliies inepleczet sl o e aboye cepes o0 memory proatesan. The
falowing paragraplis Eracribe tas metonr srotecron featuss: aitosdad Do de K111

s



A4 Isccengble Monory

Lach pape him o 2-bit aceras conorol ke cssosialed whith L Tl ke ds nzsigned umder progeas connel. Whea T key
is <el w1, the page is detined sz norqesilesi. Any atiempt By o wser progmam o ceces 3 don-resdere page i
provenied by an inasediste abors, Lsing s Deatare Lo pravide meemory profecdon, enly Those pages assoaated with
the cuviznt program are sel b legab aceess koys. The aceess conltol keys ol afl oihé poogiam papes zre 51 io 3,
which grevents Oleg] memury meleiensss.

3.4.2 Read-Only Memory

The acoess conienl ke Do page sac e sor to 20 whisk allowe read (foteh)y mpmony cetersnoey o the g s, bl
eonediately uhens smy allemes Lo ®ite wto cha page. This rd vnig type of 1acmery protzelion con ba Do
a pdges tal somwin comemen kg subiectmes, of sharsd pgorichms, This bepe of moozery preoescion allees “he
acvess nglra o a gwven inoomrmitinn medele o be usse-dzpendeot, Thad s e acods nght 12 2 piven Elucmalon
smodade may be vaizd sor ditlerent osars Bl eine the acoras conanl key.

A pone athlress mgoster i zack of the sws (Kemel and (e modesp may be osal vz e releranos e sane pliesical
pepe i rmerrey and 2ach mey Be keverd Gor diierent aveoss rights. For sxsmzle, the 3oeer coczs contol ke noZhe
b Z (et ly acezsa]. and the Karoel acasss sonimol key wughe be G {allowing complers reliwrile zoutag)

33 Muliiphke Address Spacc

There are b enenpletehy zepyrats PARTDR guis poosided by the KET11D: oae ss0 v bernelmead > and e sct tos
Lieer e, This afforde the cimssharing seslesn w b anothae trps of memers prolecbon capale b, Toc node of
nperadicn o5 speaified by e Progeseae §late Wend curiont mode Held, or previe el Feld. a5 detzmied by ol
cahent caEernetion, (MTE ind REPT we iz cao instouscions the use presious cnde

Agsoning (e vorent mode PSW bits aoe walid, the g dve g megistar 21z ave cnobead ag Followes:

F5(15:14) FAR/FDR Srt Eontelesl
] Keznzl minie
0l Mlggal [ali refersaens ghorrel o s
1

11 Lao mone
3.4.4 Mode DeacTiprion
Wil memory margemeni ihe smsies of cpeer oo ovide the tellovwing Nexibiny and rastcifumsg:

Fa Ecracl Mode, e openitiog proecam has unresiricled asa of the machdne 2xoepr For the wlar Pris b mpe 2
created by the KT 0 LD Logiz ol a 1535 The Ll oo seds Tos desay ple: ce oporabny resiziclizes vl bl

1. Actonzpted exceution of fae instruscion AT Daps as e Reszoved [nacvetion sis lesnion T0:

1. Fuceonion of 8 RESET ‘pseraction resulis i reecpsnadion saoouten of 3 NOP asstrostion (1 5pEe)

340



d. Dser Proscesson Status ceshiction. s are 23 tolloay:

L5ER TRAFS, EXPLICIT W
LSLE BTL KTT © INIERRELITS ACTESS

S RHITIE Lrtaled Vremn Srack Lunded From Yearior ¥
Y Lol Trean sk I randed Froem Yepor Canoos be cianzed
PRTIGTAITS 75 Cirrmel be changei I vanled froen Wenor .
FREVIONN (730828 Canrnel be ghargged Copied frioom 'S 415014 *

Cur-znl (1514 (011 LT e v EITH L Eoanded from: Wormor *

H

= i b opaa o oeam e el 30 e Proge e Slices i mappsd o Loser spncc.

-, Srack Lol Vislztions mz sisanted v Dger, 5w proteshan prvdded by mamae preszet At
Anzher didt o hotweon the cao oeodos oz the gz of soparass stack pouRter seest s

Kozl - ETH | Bozismer 5 (R}
Tlazr — KT | Repaslnr s (R

Dca bap o 2ncicsiaan, Lhe scotus s clears ciacnzed v Kenzl space and e ol 5 o-nd 102 e
peshcd caen the slack detenmined b U w2 carcont meads af 1s T Do Lhe vz Lo

Fhas, s Lo ik proesrmn s relocaes e s ownn BRI w21 a4 e Kegosl promsains, This makas 0 jvcpossible
vl JRETHET TRRndG R An o 2 eeale Eoageidssilme relsrere e PRl lazivessl nopen her mod = when Hae e s e
reR e a2 seloeaier Beo oo pxample, oopser conre TansleT 1 Kerriel ~uits The Bl minde gl Splie IO
e ||-.'-|:|'.:|:-.1. i residerd S TSI R TR laretizr « ttache s Thie masis I [|||I_-'r_:'ul1::|l e il [_II'_I'I'_f'_l THLAIF S TSy
rearis el 30 RS s, e dmnesdodong schelualing: vieedcless By diviclizgn ke Iy P il iu’._:*.:h;n'i_ug T
promnzres Doncliomely Bsiwcer e Keme ool 8w mndes, o mninioms orsimr o0 spoce gl hepsikerping i
|-.'-|.|u.r."-.1. g% the lonesha-zd apEmalin @ srslem a2y ces T e ke pginn L the nexl . oe :'._'-;:|:|i_1|_:|I:'.. nrly I1he
Cacr PARCPDE s cocda to uc axdated as cach cow vgec proecaa: s senvesd. Fhe vwo PARTOIE s mpalernenizd
in -k KT -0 Memeery Blomigement Loit opron aoe shown o Figure 34,

ELI Y 2070 Ak IFELRE e
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Y TR RN ]
||' i

15k A2 19E PALE 4eLi by
T -

1

=131 L B

LEN-e1 )
Fiware 42 KTLL-1 Meoere Beopgeoent Urit Actes Page Tegiste s
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3.5 PARTDR RECGISTERS

Tac KT L-D Memory Marsgzment T providss cao sets of 2ight PATYPDR paus, Figure 54 shoers oy the o
513 200 augarised, herh pain congists of & Page Ademss Wegisle: (PAR) and a Page Descriptor Register (PDIL), Thes
regislprs e aiwiys uscd a5 £ pair and corgn el the folieongtion requived oo laeats and Jesiribe the cireers e
papes T zach mods of operatior As indicoted " Figuss 34 one PARVTDR st is useil in Kernel node and the
sihen is used o Useroonee, The correnl reods bits {or in sooe cusos, the pravious jnade. bitsy of the Broeesser Statos
word doternins which el wil so sefaenced {or Sacl Domory agcess., A progem opending inois mods cannot use
the PAR/PDE zzis of the other sonde [0 2eeoss momary, T, the Swo oswels awe a key featoos - provding a
Call -provcered covirooment Fora Gmesensd orco-programming aysten

12 e o
g e R R R
g ) PAGE ODJHELSS ¢ LU
Ly -
ﬂﬂhgﬁ?*&ﬁi?“hﬁ IPAF:

11=-10R

Figwie 35 Pape Addosss Begsiarer (PART Foomat

A spacifae proeesor DO aeitees s goed 1o ezeh PAR ard POE ol wach sel Tagle 341 dua coenpleie s ol acds.,
ZEAIDEITEOLE,

KOTE
TInibus desices cannal access PAR: or FDRs,

=1 Ttbe-putecled multi-prograrining erviroamenl | e dmplication is thar ooly a aroeezim ogcratiag in the oo
nedlz cald e alleawes oowdoe into the PAR and PRE leesioog Tor the pocposse of mappiea uees'a progems
Howawer, tieere are e reatiimls “mpased b tas B0 1-0 Japee that will prevene Ls2e made pRomimma -t =i g
inta thesr cogisers, The opon of implecciineg sueh a f2atuee iooce operniting wesoem, arnd thys ol
protesting thes: hezainns oen we='s poogaamos, is ascilanls to e gystem aottviace desigoe:,

Tubk 3-1
FARTPDR Addoess Asdgnnents

Kesisel Active Prge Regislets i Tlaer Active Fame Kepisters
Mo FAR EFDR Moo FAlL FDR
0 e FTIEO0 u TR TR
! gL ' TTE02 i TTT042 TITRIE
2 R ! TI2A04 K : TTI0A4 HETRE
3 T T T72306 . 'I TTT046 §F TR
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5 771352 TN 3 TIIeRE TITLT
i 77154 A 5 54 777614
7 T8 711G ; 765G TR




3,30 Fage Address Beoisters (FARY .
Tle Fage Address Regisie: (FAR), showen 1 Figore 3-5) mmlsits the L2-bit Pape Advress Frzhl (PAT ) that spuecities
e Bese widadrese o L pEec. )

Hits {15020 of the PAR ars nol inpalementsd i e aomibaire,

The Pope Addzass Register oy br alrersatiscly ciompb of a5 & velomiom aowscnl, o asa bass sestse ceatangg ¢
bovss sbireen, Ficoeze inba pizlezion iadiceres the hosic foaciion o e Pige Address Hew e {PART 0 the relneation
i =rne ) ’

3,3.2 Paye Descriptor Eepisicrs (FDRY

The Page Deseripros Reogistar (BORY shown fro Tdpgre 346, conlz s infamation colative to pane 2epsrsion, page
lemath, aod asaves concral,

b - - T -
£ vagk _ERETH Fl12LL v :-_i__-:i-__.'F TE e | A
XA SELEY e I i_.;,"'.;___-::_-:-__.-:_:_ a '
=MD

I"@l_l[:_' 31 |':|;;:'. 1deseriplia Hr_'l__l:i'h.l-ﬂl L'PI}I{':l ol

5.5.% 1 Acces: Conlvel Field (A0CF)] © 'Phis 2 LQl e d, ACF (U200 of the PDE desecibes 1l necesy gl ioohig
vl s The acigs oomles ne Ble™ spie P the ovaoacr i whick a 2aoe mey b= ocessed ary westhier o ot
o wfesn aooes wesnd el i 2o zboct of the sacrsnt operitici A Ry Telerer e thal sz an zlind s nol
cannplebzd and o teseaingted Doesdiaely .

Aborrg ure cavsed by aliempls. Ly oageese cwnoresdienl page.. pags leoetl cniocz, or fcocss visodatior:, suchoas
artcinpring by weire imboarclanly page Treps e wsed as an ac w eathecing memory maoezmoen! inheematinn
i e msed toondicace The ascion of any asrogtos wekisk rndicies
the ez < ok aree bl sl A Swriie T i sy s with what iz asvally calior o Tstome” on o e i
rune copapuier seeorre Takle 3008 tises e ACF cove zod thedt Baastions, The ACL weritien ronew FINE e
Frznm sining,

L tae coren af aggess soad, The dem

Tahle 3-2
Acvesd Conkrol Ficld Keys

.:".'i:F N Kry Ul:“.1|‘.'|'i|.|1‘il:-]'l Yumnclinn

WA H Mo-ves.drat (MEY Aborl ey sllemipl Wi access Lhos coo-regideen paec,
al 2 B ciclenl reaal nnly (R Abovl apy artempr sooeeine o his ngae

11 1 I'I_Ir:;;l:1| Al l el soetine.

Ll 4 B el randd wiite [ERW] Foad or Woiis ¢ Uoaedd, Mo 1miez viriter nsans,




. 2.53.1.2 Expanxium Directicnt l'l'.ll] The E1 il focaled a0 PTIR hil | ¥R ] 05 indreatza the anthogiesd dizatios o

:' whizh ke Pl Cem r"}trlilrld. A leegicz Grim This kil I:'J_'.I}—':I__l indiz:les The page mn q-_':-.;l:ll':l .|.'|:-I'-'.':|||.| T vebilive weral &
lu-gi_-: 1 in s bil {];:D—]_:l ki e The [ilge <0 -.-,;-'.Fl:nl-:l thowerreesnd liewed ralative cern. Thie E12 Ril Gy wrilien inle
the: FOE unlzr progoom conlec). When vie expanson direclion iy ||[|w:|-.|. (R3], A= gk lengibn is froense by
adding biccks with Righ=r relative adursses, Lpeand expansion s ganby speaice] for prograzn o e pages ool
00 Proprum O 1ablz spase. An example o wiss sepunsion opesnd Toshown 5 ipare 37,
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Phen Ihe sxpunson direction is dowrward (BD=1 1, the e lzoeth i ingreised oy adding blecks will heave- reguive
anlilresses, Drevwavnrd, cxpansion s specified for stack pages s U more stick spece can be added. An 2wniple alf
Pape exmansiun boareird iy showdl in Figure 3-8
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%423 Weicken Inte (#h  The % hil ocated in PDR St posicon 00 jocizale. whetnee the pape e hoar wiifon
inlo siovee in ey lesode:d v b rearnony. W= g aff:imetise. The W il ismclutna -i'\.'J.lm:r' clezied wher the PaR or FOR
b thal pagme i vt beristo, T zan ooly Be sen by KTL-Drconlned hgie,

tn disk swnppene ané memony overlay applicetGons, the W oo (b §) can 3o nsed oo Celermive which pages i
mcrnery Lave been mediied e nser, Trcse il Bavs hoen wTittcn dng musd e gpeed v Lked euzreat form. Thess
that hovs 200 Teen wrinLae inlo %=1, oed ot be asved and 2an be oveshnee:l with nee pages | 7 neassary.

NOTE
The # hir caunod bo st by 0 memory scces of & KD
mtetmal scpister (SR 0T 34 memery aceess that couss an
abori.

4.5.2 Pame Lepplh Uield (PLE) The 7-lit PLF Located in PDR iy {14087 specifie. Uie s tlovized Zeogtl af the
proe, i 12 sl Bhoess, The PLF halde nlock oumbess frem Lo 237, thus allawing sny page tangth foom 1
120 Bl The PLE iswrition in o POE vimies preren SOk ol

253 ILF for an Upward Expunduble Fupe

When the pass cpands wpwerd, the PLE must by sel Lo one less than the inteoded pumber of Blucks authocized dor
Ual. e, Fur exaraple. (F 53 (42, 0 ) Blocks mme suthudzed, e PEF isset to 5 1g (41, o (Figure 371 hlock € being
the maze houndary and the fim! hlosk of thar page. The KT1I1-D hordwere cornparzs the virtual addeess blogk
narmaz, VWA (12006 with the PTE dabearming if the virmel oddrzss i wilhin S awrhonzed pogs lzogih,

Whan the vittwl addiess Bleck aumiber s less than or cqual lo the PTF, the virtual midrees i within the suthuttaed
page Laougth 17 The wirtusl address is prealer than 1z FLIE, 2 page length fault [addrcss o figh)is detectod by
Tardwnrs and an abart ocours. Lo this s, the virtna addies, space leai o the program & ren-contigeons bacaus:
flie thoes it signilicant bits of e dnioa] addeesz are uzed w siecel (e PARPDE w21,

3.54 PLF forn Diewnwanl Eepandable Page

The vepahilive od prosddiog, downward expansion ter 4 pege is mesde? specitaally T those pages that aoc o e
usedd e slacbs, To Uke PIOP-1L, 3 stack starts ot the hivhet docotion resersetd T it and cepands dowmeaed towand the
et sl ess a2 reins are added 1o the stuck, The Gl block of the doanwand copandsble paar beime bleck 177

When the g oo e dowewad expanditle. the 'LL msi be sl oo auchoras 3 page seoetl, I Blosks tha sters
al the hoehcar 2ddscss of the pepr. That is alwiys Jacs 77, Weler oo Figore 35, wkish showe an exarepls of a
dovaryarard cxpinieloble poge. A pages leagth of 125 blocks iz urbiterily ghossn o thal the csaimple can be compared
witl the upwsim! exgmmidahee cxanpls shown m Figase 3-7.

HOIE
The =simae PAE is usesd in horh exanplea, This is doene Lo
coiphasive Lthat the PAF, as the besc addmess, alyss
derermines. lhe lewest addwesa of the poge, whether @i
upward or dowiward expardable.

The raticnele For comy smeeiog, (ke ranchke u? stocks requined to obtin the BLL i o Tollowes:
MANIMUN BLOCE NOL MINDE REQUIRED EENCTH  EQUALY  PLF

L¥7a 31 = 115,

A5



A0 MEMORY MANAGEYENT STATLS REGISTERS

Aborts pensriaid by b KT LD logbc aee wectorcd tlhiccual XKoensl space addicss calivo 230,
Fhe W10y by Lhies wtos regninde=s ol wkich fweee are lursuonad; SRO. SR and SR reapandog willall wa.,

Hudias Megistos SEC a0l 182 cm e ~elerencad by ul cecowsry soodoes to deccraads orhy the sho pecizne:l. The
Fallowma paragiaphs daseribe the Toremis of bt ) stinius resizoers,

340 Slalos Begrister 0 5R0)

SRO conyins short erpor Hags, memory manseoncnt cnzbiz, plus ather seentiol infosnglon regquiszad by na
aperilisgg wyalem ho teeover Stomoun shoct o swies & mamary ndansgesnt bap. 'Che 5180 formy i shoan i
Fizure 3-0,

L 7 E T 6 34 1 I 1 3
] e 1 I -
" S a0 ES 5t
74, L
L = 1

) J ] '] e E . ‘b
ANNRT : 4OF RISHY A= - - ; [ FU T
— FAIE hLMEE:!

dANPT .20l FYSTh IR

AETAT: READ QNLY %5 R0 —/ — | AO2E OF O3Z3AT O
I T plSTZHaNCE WaLE
’ 1w

Fieuze 34 Fornwe, ol Gajus Rawistar 0 (SRW0)

Bits {15:1%) src the a'l.:n:urt Haa: and o1z coobled when ax alelrese s vz relnzadecd by the KT 1T Ths implica tha
sither SRD, 9iz 0 ds aguel wo U CKTTL-D) vpesabing) or thal R0, it &, iz =gqoat to | and the nsmany cofersace s the

tind one of & destintion coleulation (et e e fcestiva liom e )

NOTE
Bir IS, 04, or 13, whet st [:|||-|lr4. L:-lhll-l,liliqnnj care KTH-D
loge to tecrze the contencs of SRO bies 1-8 and bnos repisler
SR, This is donc te determive the cawse of e abort. :

e i 5Bkl ol @ s be seloanden peosiam concrol e providz pwsninatul Ay R contee
it i, Hieseear, o Fociation: woictes nta all orhor bits iz pos meapinetul, Gody that ‘micrmision which 5
abarsibics: Ny wrillen Zemo s i2mamind bizs as 2 cenlt of haoders oy aotiors is vsefil 05 4 moonitos ol the caas o
the mermury micegerncal weil, Seiling mis (120031 wedae seonsaan soresal will aot aaugs traps vo vcier, Tacse b,
Soveegtet, mos be resel L O alien g abon o ooge bas oecwrocd 0 ooder oo Desdme man oning tanors maregement

3.6.0 1 Abor-Moneesiglent [0 L i the SADoeE-enesdsoe™ DI I i e by attempriog 1o aseess o paes e g
arcegs combre ] Feld Cad 1 oy enpual B Qe dand setling PRS00 o an Nzeal mede.

3.6.1.2 Abort — Puge Leppifc  [N- 72 is e Ao Page onglh™ Tul Tt is eor by coleocpong o aczess £ locgnon is
a page with o blesk mumber [adrio? achires bits 12006 Chatm outside the acca zuchorazed Dee Cix Page Lraath Ficld

(PLL ) of tha PLAE jor thal pupe.

36.0.3 Abori-Bead Ouly  Ri0 135w the SAbosl 19ead Clale™ botl 1 ois sct T attompt e oo waste o g “"BesdO00™
pape huving o acvess key al 2.

HNOTE
Tleete ar s sostrictions that ay abort bite conld el be st
sinultancously by the snme wicess nifammpl,
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36.01.4 Maintenance 'Destinntion Mode — B 8 spesilies wanecinge uzz of the memocy miazzzmenl s 1 is
wed (o KT1-D dingacstic parposss. Lop The wsi-ections wzed o chc nitizl dizancsoc program.bit 4 6 el so Lial
waly the finzl dzstin: izon re:erency s re ncaled. To s wszfol o prove shae the KTLLLY is copabe wl s xisealing
adfrgas.

3h.1.5 Mode of Operilion U= 3 and éindwate the CPU meds (0 ez or Kernelpasacinled @ th the gage sausrg
the aben . (Kernel8), Usa=115 These bits aoe corteclled by the K011 vt thal deendcs cannt provices mads
hitz af s Pav.

3414 Page Mumber  Eilz 3 1 roniin 1o pags monbar ot setorenss. Prpss ke blecky, sre namseied oo U
updads. The pags avmber B iz pssl by (e crma eciveny rooeine o idercfy dee pogy being ageesed - Ten shoct
HIH% TN

i1 Enable KT11-D— B 0 5x the ®hoabla B0 20e When i i s i i, 6l wddsesses are reloczead aod
arsdesied by e mEaary managemert el Whan bit G set to 3. the memony maeageman we s disatled aad
e 2 acither rolecered o prodes e,

A0 Stalne Kepl-ler 2 fHIiI]

B2 is loaded with the 186040 Virual Address (VA ac the begindor of coshimsimeezion Teesl iz net vpdaisd i
(ha iostzuasdun Celh frls. SRE s resd oy 3 waite artompt will pot modity il senlenbi, SR2 75 e Vieca] Addooss
Fropruen Coanrg- CFgare 3000 Upone zn 2l t, che soouita of 3RO bics 15,14, 07 13 heing, s=, BR2 il frecze until
IRe SR aburt Mops are clemed,

cDDSESE:

E-UIT VIR A ARTRFSS e

I 12l

Figurs 3-10 Format of Status Regisier 24583

37T DR TREMINING THE PROGEAM PHY SICAL AITDELSS

A 18-bot victual zddrcss can specily up s 356 winds, il czee o Gooo 1TV Ceecont] biomdan o5 ac cvn
pctal oumbersy, The theee nsl sigoficer varcal addreae bite desigrale the PAREPIIR sel 1 se ceforenesd during
pitget allrens selozation. Tible 3.3 Lzs the drcval gddress rirges hat spee [ cach of the PARFLE, sels.

lo caleulase 1he phvsionl aldress, (istemmd the Lhce Talile 3-3
aost signifioon: YA s ard nid the remainder 1o the Relting Virrwal Addeoss to PARSIR Sai
PAR conlen s rigal shile:t sis places. Exampls:
Yirvual Addross Rongs FARTDR &ct
Ya - 1addxa= suadl 1] 1o 1al 1a
AR - 2on = O 10K an I SR TS n
g - 3352450 - OT1T 100 ol Gy 12 1 200 ]
DI K IR R | 2
Where o mdizates tlozs bits are act used noche QG Th ]
calenlzron. I 1 3
10013 5
L4000 15y F
Lroac-77 H
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Reader’'s Comments

KT1i-D MUWORY MANAGEMENT
OPTEGN LSERS Mantal
EE-K 1 2-0P001

our Lommeils wnd sumestions will help us in our conlingous effort to improve the quatity and usefulness of

mar peblizations.

Whal is wour generyl reastion ta this manual? yaur judement is il complets, pocurate, well rganized, wiell

wriiles, ofe.t 18il pusy fo uss?

What foahores are oot usctal?

Whar Cawllz ¢ won find wilk the manual?

[racs this maunoal satisfy the need vou think it was intended o satisly?

Thies iL salisly wor nesds? Why?

—t

Wauld vour plesse indicute any faoial errors ywou have found. : -

Tlespse desorilxe ¥ our padtlon,

Miine Orpanization

Btroct i Diepartment.

ity State ' Zip ar Country




— et —— o — F”M “_f!'l:" —_— e e e e e —_— ——

sl MOIS | Al

- — . - — — — —— 1k Mol Pesr - Fold Here ad Sepltp — — — —— — — ——

FIRST £11.45%
PLHMIT %, 33
WA VR AR, MASE,

BLSLIMESS REPLY MaAiL .
FESTAME MRCRSSARY TEMAILED I'N THE UNITED STATES

Pegtape will Lo il Loy

Depitul Luipment Cemparalion
Technical Ducnmentzinan Lepurlmimnl
[ 46 Main Stoecd

Mavnand | Moasachuactts L1754






dlifgliltlall

diglal equiprment corporakion

Frintze In LG A,



