IUN XY

—— MEMORY ORGANIZATION A
The Memoxy yolr & an essenfNal  omponeny 10

ANy oMUy, toneceded .Qﬁof s\‘h"(\\ﬁ% IO quarn QﬁA
o™, Tae O OTY GOVY A ody  Co ™ o Catresy

d\"fﬁﬁt\‘ﬁ \_Q\\—\—\‘-\ M\‘a '_\‘f\e_ C—pu \.S (‘,Q\\e_& —“\e mﬂ\‘\n

W\mo"j. e les —\P‘ﬁd\\‘ ’?"no\z\éq \ockc.\:-\\ﬂ) %?m'xq? aste.

caled o\\n(\\"\oea“ FOUMONY.
The Aofal  memory cagadiy 0'% o Lo Purer.
Can = visualig@d o oo n o \\‘\QN(CQ\Q\\\j cora punen

Aum ooy Meoo Y

Ii mo.%\\t.\"\‘- T
IR

0,

?,‘oce):u&’g‘

o N

MmemoTY

e ————

o
The, temoty \) @ ¢ OSATON Sk&s\‘mﬁ\ oS\

C'Qo o\ Sovog AN ;m?\D}SQA N QLN PNy,
S gy -%\om e, Qo oy Wigdn~ CaPauhy

NN T, 0 an even STOaN@ a0 d ApsNen tadhe -

Scanned by CamScanner



®

octapies & Cans)val

The OXN AN OO
Lornmu e c\\’“’d\g

\oz»‘\ﬁa alve 9o

aux asty  THhen o8y

| pe’si\'im oy

[

;tﬂ\"?’h Yee, Py and SV
;"Dw\co.s Vs OV oo X |6 VS0 NSy,

| when  PIOYTArD S Oo) wex\aing VO OO\ G
Mmooty 0re Deedd oy Toe CPV , ooy ave
\osouan \‘n‘%-\bm auriliosy  FHCNOTW. PYoq¥aAms

noYv vamen-\\ﬂ deedad 1h TOAN MNOUMOTY  o=e.

'hom%%ew*m& WO AQUXINeSlY OO o 'P"O\"\CXQ'

spate. fo L ey L e d DEOYNMS and Aoy,
| _ Qu%\\\m«j and Coche, theMones cs:awe

Lsed Lo Afleoe iy PUANPBRLL. Tne caahe.
E\'\D\&% 0O A '\305«*5 Ry o proyTam and
Adoe Thal  ome.  toesr heawihy bhed: wae.
e cwdaoy  mernoty Nasy Nosw A oY,

Mo ome DOy TR Laed e TRee Py
The . PV Nay ANrveet o Clesy Ao bsihn Lathe.

%O\ﬁé OAN NS NY \oud— 00\* Ao aux\\\ C’J‘j
| FOen oy . F ' |
Many o?a_—sof\ﬁﬂcs ga‘;‘mﬁ\g oae Au,\aneé

' Yo e\ o cfPL o rg)"sotesbg o “\\m\:b} .

O% \nae. P uﬁ@*v R oqsOrn  Lon u\fﬁ?eﬁ‘\\:\ SIS
J

‘U:mCQ@ oNed  OUVH HWATATOTENY | e Leng

1

%0"‘?‘0& ensyene ©f TR &1 TOTR  pryograng
\’ﬁ é\%u@ﬁ-\ﬂ ’POD\Q 9% e T\'\m\@-\s .\\\Q'\JMQ\‘H

‘Q.\‘%Q Same M. Trms way 18 pevgille

o eep all goats o ne corm R T bury oy
LooTHNG  WWA tevena) PrOgTamMS B SeMdnce

Scanned by CamScanner




@) Main memorny

[ MO 20 oy Awn Ny o s D?Qm)\)ﬁ‘m

—————

Mogh of Hhe tAoln TNUNOTY NN Qneval
PwRSE comoute g oxd o0 sem Londu e,

vRegee @ Aoty

MHaan NerHON Y
\

& g fror]
Ram o5y
Rand om accesg muﬁowj Read ~ Uﬁ\ﬂ mem ey
1\ .
[ ]
sYad ,'Banqmig
REev RH
ol F?P\H \S \L‘Z}.QA _%Qrf' shocing - lealk of ProqTam and

————

Ak —yhot Gan  be Ll 3&1‘?&3 ‘o Q\ncu\%e ‘
g et odupr DO oNMey O ovaoe B o W
O% SVEQA%.- Thod Q}a\t\e A NeSR, SN %\Oﬂ\ 1000NS Yo \Q,bs
BN \Oﬁ%: LT \n\—mémﬁ W \Q¢o- - p

\A c. Yon %g

L3

Q- oY At vy

F - oyt addtoy '
9t hos one &1 MO ooVl vnpul “hal
Cdmp Bﬁ\j WwN e aecded

ce\ecy  Hhe

Thineds o0 al
Nrans ke 0& A ooy i Pres X@ncm <N N OY) Ao

e d\\rﬁﬁa o Yeod c)\owrso{’ﬁu\s\, o Fern Py

Scanned by CamScanner



hﬂ\

J

’f\n‘ﬁh%»re,e_ - & Yo K \o“"cr"vem

T e o' A~vedPota) bus o boe t_mn&r\-fcs\xt‘r&é

A Ynvee

53\*&*& buakden oultpuy con be plated O
it‘—’ma of, Ynrex oeative 2ok .

a %\%’hq\ Qov,_\\'\lo\\eh')s‘ o \D%Q\

o. S\%'ﬁQ\ Lcwwo\ew\- Ao \o%1c, O

o &\\\%\w \mf?edmﬁuz sYoly

\0%3L \' ond O ose © o T TOR) A\%:\A‘Q\'

%\%Dq\ - Ve \f{\%\\ ' pPedaie  &%ah behaes
O% ON  open  Grrealy |
j - 1‘ —— S
lcay CBo RD WR] memowy | sivte of Aok
P‘-\nc—-ﬁm \O\l);
o) O X in B Yo H‘\ah ~’Lm§)cc§un\c‘
(o) D N N e / Pﬁ%\'\ ~'"j_m?aéom((
| O ) \ﬁ\';\ b’ H %h -"lrn‘?ec50\|\(.€
o O V[ wvEr |yopd- dededo
i R A
‘= \ @) | X Read OWrpd dadm.
| Lot AN ‘J
\ . \ X 7< 15\0\\5'\"\1" ) h:‘%'h “Im?ec\ oM e,
1 S

l.

uor S I D?U‘r&"’ﬁsn ‘\,D\ﬂoj\
The
mernony
bu Sy

—

CS\ =2\ B €32 =0

RD and WR S\a’r\c\\g tonYw el =\ e

w?uwo\’ﬁm

oy Wwell o3 Mpe buy
0380 odved Ve Mne WAVeeWend dats bus

e ——— Y I T T P T T L o i T T P S e S S————

Scanned by CamScanner




—

:::QI\ whnen PO g “emmoved Lrom e mmofﬂj.
Proqrams and  Adadm ek can AST Voo alvered ose.
showed  \n ROH.

ROH (s uxed Lo LYo M peoatamS Aoy A

PE!W‘O\(\LM\-J) Aoy WO e LDHQQTEQ

The ROW pox™en  of O D P etNO¥Y & Oceded fov
SO  an vl YO qvaAMm called \omcs-\"s"\‘“(cx\b\
AN S XD &\ aecy Ao, cornpule Of‘)@‘xo\'\’.\ﬁcs Sgﬁs*&m.

WHE N Powen g dAorned o0 .

OMP  geecy

RSN wleay 2

oM

s Aon - volahle memoty O~ TNOS YA 3o

o 6.dex

Typieal Row AP

g - ofT dm’*m\r“-%

q -t addwess
| ANee. Aot bus, Cab

s\nce Yphe KOowW Can oﬁ\\ﬁ ReEmAL
ooly Yoe > oXIPUY tOade.

No Need cn% READ ond WRITE CoriY B) -

same  @ed  RAM ond ROW chip, It 1S DO

move G o ROM  aan of RAM  because e ot erndal
\O RAM.

able o Dawe

\5\“00“5 s o KoW OceuPY \ess spale Hhan

ScanheEI E)i/rVCéniéc_énher



The. rfe_q\xiwo_& «ch‘r\-\% N a- Row IRAC e .
ProdTreomed wn fouwn  Siffjeneny  -Oays
I Moxk programmiog =

AT & Aone by Yoa LotOP any dua\‘\ﬁcs_
e Lol caMmon piotess  of) ¥ne Wt . The
Proedume Aoy J’ﬁ&br”moc‘f\ng o. RO ~oqmisey

ey e cusdomeny il oaY e Avavh
})—\-Qb—\e_ e Golghes  “Wae RoW  &o so\%%k\g.

> Proatammable  Read only roumay (p Row)
PROM  comtain o\ e Loy oot

QLD Vs W ne \oi\ g cr% Mo %’\u\g& i

WoTaS: B blown Lyse. At%\ﬂﬂﬂa bl\mw‘j(O'

o and an \nWhock 4 use %ﬂve, a W) hocr\k.s
AY s\-oftm- TS allows Yhe W Yo PrOTAM.
Fhe PROM by uwing & spedal nsdvumenly
caled PRoM RO Jromhen.

2. Cgosa e PROM (EPROW) —

J Tn o PROM  sate frned Rovven \S
and  on 0o el alesed. The.

Penrrnoney
EPROM camn e T
e even -\‘0’9“”"%\‘\ grhos el 'p'xo(ym\mi‘fmc\
previeudY L oghen EPROM 1o plaed  undem a
epedial uwva— Wiolet Ny fov N ven.
'\3@\06 Q% Aeee. o\ "\‘(\Q QA oy Qe ¢ ase A
Ak o:fos,'\ﬁﬁl e, TPROWM ~Yunne o \t‘;,

MTQQ\‘@\QA Am '—\_\(\& \ﬁ‘\'\:\c\\

el shalt omd can s TIOXTOmre) Ao
‘ S}

Newd &=y o) Valey

Scanned by CamScanner



4. Elecywically Exosalie PROM ((EEPROM™) |

3T 15 sitmdos 4o EPROM  exteph Fooy e
P’Uev'\o%\\ﬁ Wogqqmmaé LonNLI TNG  «an o2 e vased
WD o o) echrical "S\%ﬂcx\ wetead  efy w\Wra yloled

\\%‘t' e Q\A\IO\NL\T\%, \S ooy Al o Yoo Q“GO\SQA
withous  ~YernouiOg \v ‘“:-\om Vo sockdd

Roxliony  coerooTssy
S haet Al
Moo cated o5 se@ndony MemaTy, gsed To

stove  \oog.  Aount ofy da  ofF A \ehsen Lost P,
Lyre Yoo o oy coumotyy Lo~ bace WP

At does 0T Veve e Aot @nen Yoo e 15
Powemed AowO. &% \& Nan = volanrk.
Tax \& 0or o\'\"KQC‘Y\\-S acessib\e \03 e cPo. ‘\’“U_’)
ome o eswkd ViR Yae iﬁ\uuﬂ— | o uy P Ao nne\S -

The. M &Y Lommmmon 4oy m o—% Q\X?\‘\\\\CSJ\\.& COLM oY,

daHEe  Used  in (ENSEMGT Syaums s o memn oy

o pPhcad S\sC ) and mo\%nﬁﬁg S ¥, ,N‘\o\%ﬁg—\ﬁg "\T\‘\)U»

TUPLs ok F\\w\\'\cma LMoY

Flosh themnasyy =
AR eI TMC —oan volah\e tompuion sho Tage

device Ynody o oz 2\ e N LY eroxed  ovho-
~6Q,§>'503'fcxmm‘1é\ ) At WO \_D'\’\"(\Q)L\l\‘ SO

OV porS enornpey  ofy TS ose

Scanned by CamScanner



\ﬁ\u\\ ANSC =
Q% s o B'\‘D’KQ%L Nedivm p\-q;om \Q\r\\dﬁ

by \osons. Thow osme 0TS o P @-%
op’%@x é\\s\;%
CD-ROW o L*(Q_o\&-tﬂ\\\a‘

WORN = 't onte ~ead IMEINY

YIOR-
(= = Q_TQ\%Q\)—\Q QV%LO\\ A\5\;’3

Hi%ndv\ca '\—C\\DUJ-
B magrehc Fope tensisly SEN Q\ec_-‘r“cn(

o edhom e oM A Q\QGWO(\\Q Lom@oﬂu\h O

PYovide. e Poand  and  wots ol ch.\‘\O\ﬁ\STﬁ
Lo Ck.m‘l%“(’)ﬁc_ '_\_‘0\?&- \\(\\"Y,

Tre. tape \kselly s on s\wp ohy  Ploadi ¢

cooded VRN A rOacgnenc N LOWAR e diury

™ ome ~Yeocoxded o A OO DRNCG  SDoWR  on

Tage  Alony sevesa) ek caled  Retoxdy
Each ~veco¥d &N Jope. \now an \S<oN o oy,
BT payvean  oos Yee RQPUNA AN epd |
Rlws Meads one rooseted v ot Aok 0
Mok S on e mecorded ond  Tead oy
O. Seoqpente  ofy AN 0NN N
can be :5f‘m'ppm\ , SYoied Yo o g e

Aors oo ;0 A0 XN\, oY tan \ne Fewound

LuX oY oo %v\ﬁ\)\?u\ Lok e oun
e \n é~‘\\’\\&U\C’\\ e\ ooty vy

Scanned by CamScanner



®» 9V I W wm =

Magoedic, iy
Gy M\c\c'\\‘w\'\t‘,, MY V6 0L ehgcudom '\"\r,,\,.,
Coavay - weha) OQ) T TEA T '\)\m:’.‘\’; o oohed U,
mk\%m,\\ ?) ('(\ O o c:;\'\('»\'
Vool sndos, .%Q\ ANOe, MGYL anme. wag A ond v -.mm.\
A\, Way e sAocked  on ofm opiodNe, Lyt
~§ .ok ’ \Ds\\l. eoadds (,M\J"‘f\\"\\’\q' o & RN, Sy &',“ v
O\ ame. whoed i roaneNyed  sunface. Spoth
Q\UW»B LEORAE L Cha c.\c’,:», cole ‘.\ Ao ocH: ™o ¥ ome.
m . . 2 . \ i
co m“n\\s A\\,\c&( c\ \‘\}“, ‘;,Q(:\'\Bﬁ\ C (\\\('C:\ C-j.-c.'/\'()“\' ~
").\ ':‘;.\r-f‘.) *\‘ﬂ Ci\f O, '\')Q'J\“Y’V( \Kﬁ,(\'\\\;\ (-\'.\-\ (AN ,’\('\(,'r\ r;.\'\(\,
C Oy Voo e o oy ed \0‘5 © (CO2NO 00N

VNG, ONE co\\ed.
ood ALY

G
~— /Q'COCKI
——— " \\/_//
: \7 /! \
5,//
> Rgoés / LO‘KV\ t
i. Yead

N

- b < s T

pn(sLAh(:’\\' o 5 J-

Scanned by CamsScanner



L ——

A 550CTATIVE MEMORY
O .
: CenSRA oy worend S

== A OLOOTY any ac

caMed  on  oLSOUATRVE TOrnoTsy 87
Conteny oddmessaly\R COHUMOTY (AW
TS Aype.  ofy roemoxy NS Oh LR, Sed S\m\x\hmgug\n
and \» po:mc«\\&\ oh Voo, oo e% dodon ooy YTy
yotaem Yoot Yoy RS S oA DS & \ocohon

Reod [wodll opoedion w0 CA

—

wvan L oxchff\@ﬁ- =
ooen WoxA |5 WIRTTIEN VN OO o Souahve

TRMOYY  no O dA~S \S ey
TN COREOOY S Lq\)o\r\‘i o% Jg\wé\ﬁ‘i oD
onuded \owhohn Yo oe Yok NS

Recd o\x‘m\’ﬁ@f\-
SR S Wwotd & Yo loe ~ L %’\Dm A

o%sodaHVRE MmO ae  (onreds  of Tne

wWoId 0¥ o oot el e woXd Vs speilied
The. Moty \ocaes ol —¥oe. WOA L wWnith

roodn e spmd{%t& Lotretty  ond coonty
Aoern Jso“f weoxd‘\nca, |

Hond womne oSG0 01 %on oD

A queaeny fﬂ%\‘%*m ™ =

gt toovolns The woxd Yo b se o .

oY No%s 0 oV (o{\Q -%o\* cacdn by B%‘\'\’\Q kbm“rd)

Key ~ega S (1) =

¥ 'pwov\éub O oS -Vgox' L\ﬁoo%\ﬁ% o
pasviulon GO g1 ed vy WL emqurernl ward.
a¥ also VoS N e\B

Scanned by CamScanner



W

6 . ——

\Em%\xmuﬁ «Q%\'sé&_&

Kewy e SN o)

\*-\Of;&%/{b*m

N \Ni‘

A ssotiomve

FOQNOTY) AT &Y

anA \D%C. ™\
Recad
. ™ mo“{é\%

S D oI P Wotd]

|

}

Ou:\‘\mc\/
Associafive  roermoy sk 77 at eorioins e
LIOFAS WYL o\ve Yo bve Lgm\)oc\eé wiA Foe oc\%\m‘\&fﬁ

WA

M atdn Reogsie (R) 2 Y hox o bty | sne ot
COYTRPONAINQ Yo coth wotd W N THAONGTE SEREN!
Ak Soe mcr\”c,\n\"\% protess  Mae W, (on s L onding

\ ol
o mo\%:)n\ﬂ% WoYAS Vo TSR IELN '\(QCX\"S\U\ ome SV

A\ N == -
\“Vﬁ\-&:\fm—\—)—ﬁ— T e

Scanned by CamScanner



o - [ -

Maydoing  preotes S

The cofre ooy wovd o
ToMpPomed  HHR o CORENOTH Lo '
Foe  Key ~eqreron (on’oi0S e\ VS . OMeenui.
5Oy Yome B o oo om%\xmm'\r RAnayr Nove.
VS b Yo Lo X RBPTN AL DSy pg&\bﬁm oy ‘e
Ko Mg oheS  gne corapomed.

e key pwso\f\&% o oYL o \Amf\,—‘\lgga‘mg
Prlece o \i\%gﬂ‘ﬁq\im w i AN spu&%‘«@; \How Yne.
"G'Q%Q:\mtc, Fo Teeenony i coyodais

Vo W U 0\& LQ‘\‘\’\(\ (&N ng_\.mejy\‘\ Ca\\ [ Sg WeN m‘@\@

BDUPPHR. Aoty Yo o;icaum&ﬁ% Yeodshen B

APA e ew TR ST K o NN i
tonfaqusiodNen  ag, Shoust o \ouwd - (

ooly Moo Povee V& roe: LR o A
ome  rePoned  (APA Mne CeenoTY  LoTds

becouvse \« VWas V'S o VPhese Yxee. pe%\%%m

0*0\\5
h ol Wllo o
K | V'l 000000
woTA | oo V1100 0omeych
woxd e Yo\ 00000l math

Scanned by CamScanner



A0 ossodaPVL MM oYYy \$ mMmoXe ex pendue.
’%O\ﬁ o OOATN  ALRSS TON OTY oe couy e
coch )l musT hove an etdvol %f\’c“tchz_.
CQ\)Q\{\\‘\*\_S oy we\l 0% \DC&\Q G Lo
mO\'\c,\n\n% VR (soTer o Ya oan G—“L*@‘“C\\'

O\j‘%\xmm—\
09 S0U APV MeMo s osie, used \O O\Q\)\\to:\\c?
Whoee Mae  seomaly AAMe. S Ve e h ) oD -

(NN | be vy o &)

Scanned by CamScanner



%% e a@ckhiz \aox%ﬁ@ns (}% —k\wval?yogcoﬂw

and Ao A& Rloted W O Aoxy sroa)

CACRE YNEMNORY 1

PRLMOTIY)  Pae o oOR TN Oty aclesS
O — '-’—

Mroe  con oe ~geduiee)

Tous  vedudoa Woe o) el ecudh v
MNOT 8O R HEogT o

SRLCS N ﬁBw;\— gwall MemoTty g ’tse%ons‘b'ed
To 03 dma codne mqmo“ﬁ% .
The, cocdhe & Ne .Qgcqﬁmg?r LQm‘)vnQn—\_ e

| Poe. coecnoty \r\‘\@coc:c\ﬁ\j ond  owppT onnes

‘e spt&é C’DQ, TSN mep-o-nu*ﬁ‘ ‘
when COY  Peedd o OLehS TOUMOEY,

e codne \S Qxcxm\neé\-

Ak VYo Ho¥d © Lund \n the cadne s

oF 15 wead: knorn Npe. codne TNrOoTy.

< e, CoNe, e oaln.

05{3 i ‘)YO "GQQ&\ ._Y\(\Q. \DDTA N
mMmem

A blodk o—% POEAS Lm’\ﬁ\“\“% =Xae.,
Octensed & YN Yrons fevsed

raereXy IO Lo, MNAOTTY

5N e ‘Aua;*‘

hrom ™ on
P Ve codee o A voen o O\o X

camiva \eny o St Siag of e Wed ey d
\S 'KQSP\QLEE\ C’\CKQ“‘&\“Q O hes 'xe\)\cxummrﬁ-

q\%d‘ﬂ‘“\'\’\m \o"_l*(‘\ﬂ woed

Scanned by CamScanner



Hit v ah0

when Fne. cPy wvefens do Memoty and  inds
The wexen i wovd © ot % g $odd o
POV o oY

Oy Oy I\ SRR e N

The Porfovrnante @% cadne. CORH 0T 12
%\Q%m*\\s me,c%\m&a 0 Yo ms BQD o o\)J\Qﬂ%{M_
caled \WYr ~Yomy |

Y xond = \Q\Av/(wS *m\\g%

Scanned by CamScanner



®

MNopPo g protess >
Moy Yo GadN2 OO oY)

ngee, -—\—w.s?e_% c,% mq?p\ﬂ%.
D. Associadve mQP\D\OS
9_‘) Dy ey mg\)p‘\ﬁcj

Q*L_G;m/\’\iﬂ\]’m“ow o p RNy

\‘\O:\nmcmoqga
22¥% K\ cadnhe
mﬁmo“sj
SV2 N

The f\"xcmS%Q"rmo??‘:Gﬁ o% Ao, %\Qm D OAD
\S, ”‘(’—‘%Q_TUA To

oSy o. fﬁ\_o‘\'i)p\‘_\__% 'PTD(_%S- ene, onQ

2) SeX -~ 05500 o Ve mqvp\ﬁ%.

—

A 9s0da)) va O PO o

CPU 0¥ S (\S o)

v

CPU

e B ASTHSS [e= Doyl o
r’,c)\ooo YTS‘O_‘\;J
/rfc,),grgrq. SCALS i
n 2BNS \23Y -
i__-_\ o ——

M. 2 M A A A B A 2 % 92T ?7T 7273977313203 ¢% T‘Llﬂ

Scanned by CamScanner



— T S U——— .-

2 The -l,-h.b'\ P and o oyh

m—— - e .
e —

Aerible, Lathye,

ONQAMIHANDA  Whey, AN ORSEO Qalye, N oy

= The. cagoliadmve meoem SRR cdoren oty e,
addrey and S, (,Q, e, m-n‘m\yu:) Loa'r.c\

- This 'Vc.:\m\'G; an y \o caMon \\'\ coche, Ao Who e

.

Q\DQ*&(\‘ -%'«’\C)ﬂ\ caoan  OHeMmos \J

~» The. oOAdten s valuve, o-% \%\;\h \G Ao Uy 6 O,

; . N s
‘E\\Nl - A\ sy nuwls  and \9 to 1 eRPoNALHg

) s b OC '\n‘
ll‘ ) ( \ - ; O\ ~ (\\ ('961 ‘

nuarnoes

Divedy Map P_‘_“_cb
bl

Hemosy dadtm

gg%'.?fg;’ii 1220 As sotaPhue MM O Y \s
©©ee0 e\ P en shve (o O P omed Ao KD M,
Todes n
0 o0JFF3F 232 40 adaos Tag s —
O\OOO 2 WS o 000 Do | 2.2 0
°'333| 45 6o NN E
O2000| g6¢30 i A - AL
. C(\(_\(\L'-' N\-r_(‘ﬁL\"l\.‘)
Or)_qq_q_ 6 "7 | O ) e
- J
vV

Maoin TOwmM 01 Y

Scanned by CamScanner



.

V] Q_\-D\

0\3\&'{@5
N/

00 000\__’5—:\:7::“‘

Vag | wndes

—

nO aan Menmuy

AT = \SG

+3 93313

P = \2 B4

two _k‘\p_\é\%.

Fhe g Ll

coche.

The, cPu addvwms of) 1S bik

The mne \gass’t %‘\%\\'\%’\\QM Wl onehitae e
WL B Ad and e~ epnaiting Gn bit Yoxro

The, DuTben o—% by \n e, \ﬁét}\ S;.-‘Q\A e
Sopal  Ap Wne oummbos  ef oddvas WG
TeqiTe  Ap AWess Nae  Catne e ey

The, Aixedk ’(mqvp\“c_’, coche ovganigoben |
Laes Pre o JorT addneg O AR Hne madn

memo ¥y &nd Mee oY NSk Ap acttes s e

Toadn wotdsy 1o coadee, tonsi sy ) Po Aoty

Lo And G ansota) ed Yo .
LD\PR.X\ o OHewd \DDv’(A I\v_‘, -%“(\"\‘ \Q“QQ\_\%\‘\,\_. \;\ﬁ’b

e, cache oo ')\‘0\% \A'G Ame, &\‘BXQA
alonqsde  ne. dedra ol

600 ]
T\2 B
—c cachermemosy
£5 N
E;d BAdves =
Aoy
I37 'Dq’\‘tx:\n.b\'o_sj

s Aividg) o

e —

Scanned by CamScanner



Lx

When Hne. cPo gurevader o roamony oo
T wden Had o u3ed Lov e
Fhe.  cache.

Te g Lad o-%‘\'\\q, CPLy o ddremgy  \%
Qom'pcrmé WO Yo, '\—q% W Mo wovd A eod %’\om
The cadne.

A e Neo Fagy wakh o (& oo and
e desred Aot wowd  © o adne.

AddNas 4o accg

%% _\'\(‘\QJ\Q_ ‘S OO N\Q\*an /%Q:\Q" S Q\m\SS Qhé

LM e gqaited woxd s need o m SNe thaln RN oY

Qr s ~Freq o W6 e coghr. A QeTha with

e ned oQ ’\Qp\&ﬂﬁa “oe, f\?'ﬁu\bua, ~Nalue

| Se - OSSP Ve \;\T\i&s

l
l: AiS adven TR G% Aivecy OAPPING
| O N0 s

& ool

i’rb.oo oty witn The,  same. \O AR

oddxars  louwr otn Meeny o

S oven e THime.

Aug  enns

i"ge_g\éq_ T Lothe  tNCOON Y oy “Y\ne

Scanned by CamScanner



X | Set- Assocdiabwe Hq?r\a\h%

Set % sodahve. O apping s an

‘MPTOVR MY oVes el Alwecy mq\;v\ﬁj
O'u%om‘\?gtl\\eq

Codh word of tadhe o Shse  wo
*\ rone wotdg ofy oty anNd o ne .
AN WOE o DA NS
€ ach doho word & slo~ed %o%eﬁhm
with \G ~yoey and Tre. Outt\sen (y% F\—cx%—doaq_

Bems W ore 007A e,PQ Lodhe, Vs Sadd iy %o_sm

o ek
ndex Tag Lo, TQS D o
: L
0 00 o\ 1A So P S6 F o
333 [ oz e=io 0o | 2340

when A0 <PV Qroevave N TOtenong

WM | Yo \RNSKvalue, of e addrsey

Scanned by CamScanner




WY b oth —\-o\%q, WO e cackhe. 'T‘nc, -3\-0\% %}L\A og Yre.
CPL cdOes s Vaen Lompoa\té AN ocdiy Aoy, \n~Yrg

cadne, o devopone, \‘% oL tnodyn O g

Replatemnegsy o\\%ow'\“r\ﬁm
Deen A TSSO CLUMS ® oo SeX - 0350 4o
X \\ WS Neceniom o

\ s >Ma o Ned
'\'e\)\O&Q oNhe &%‘-\\-Q_ '—’vcx%-—éc\*t\ W

value . Tae tOedy O rermon e‘-mp\c\&emm%- o\\%oxﬁhrﬁg
oo\c.

D). Yoo ors "rL\)\O&QmQW\‘
2) fArs N0 Sﬁwg&a-b@r ( £3F0)
%), \eost s LRI\ oned LR

Rand o «u?\cxwmm—\a The conATel Uaoosey oNe

Fog- datm Yo o < epPlAtBEOTY T candwin
FSFo 7 Tre p'rogeéu:m, cdechs do~ eplaternayy e
erns “nak Do \en O TN ey Ve \moéu;}
LRY ~» “ne LRV Q\S{)"é%m seledor ‘k""‘ ~veplaternent-

Mo Veam Ry \nos ‘oeem | \eoXr ~ereny )y Laed by
a,

Yhe cPL-

£

Scanned by CamScanner

o%_%a %\Aé % e cPuy addxes & “Vhen coumceg

wverer



Posvalle) PO LD 3

_Lﬂs."rmd Q-% 'wo(cjsg\t\g eoc\n \Y\S’\'T“L"‘m

S

PO cas,S\ﬁa
(PGQ\(\\\&\ QTOL&%\“g 2 A0 Y Fedntiqar

lusc. Qm%o*ﬁ\n on LU Yty dodhioy p’roQUsS\nﬂ
|'*m COMYE L as  eveodh oo A rrae

i
Y Fe ef‘% =7 while an WnSsuchon S \oc'\ncs
EQ“LQU‘\*QA O Pae 8Ly Ve nexy insisudnen

Con be ~cod D@mm chemoy

W

Toe, PUuN P w% '?cx:\o\\\f.\ ’P'uocuss'\ﬁcs
o S'Pced \\P‘%’QQ Lom oWt en Q“&DQL&S‘\“S
' Cc\&)cx\;\\-\‘\‘vs v
Fo- &c\'\'\c\r‘\\'\tﬁ NS The haadwame \\QA
o be  nveaned

TResvalle ) ’?:so&@;&a—ﬁq

r'hu\‘\“'lgig Funchonal u_ﬂ_)}' =

Paralle ) Procensing &% &\\\cahm
\eve cyQ Lomv\ey'.-\x_l ton e  achieyed by

by \\Qv\n% o m\l\'\'\‘)\c. SancBenal unry-

Ahocr ?m%m’ms Weat cal ar c\'\HQ,\u,-ﬁ-
opertad on é\m\\\’rc\f\eou})\\‘!

Scanned by CamScanner



-

one pessivie way 8} 5?_’?%\0\)35_(\% e ewewNen
LAY e APy Tandnenal  LOYr  opexath fg b pomal\e)

F—%J dden — Subev ooy

| Tedegen cnulihply _}—a

S

R S

|

—

ereoy [ | ship uon -
<—>|Pvoces g ©9) T
YeqisYeny K 17 .
‘ 10 Creorefyen \)ﬁ.

J F\Qofﬁna Poiﬂ’f‘ add ~sul~ ‘ \

Fleabng -poind: mulsely

AL W one \© O pe oy &% cot o o

So one NWMOn tan be 5\6\3{\1& ‘@,\-{\\Q a0y,
harnlom (o oDy woternemed L A m\-\\)ﬁ&g\ﬁQ)ﬁWQ\
| Prqamipation e WMol Y sngodatd BVO o tompley
;LG“'\Y"‘EA WOY: D Lo oedinod ol o)l Nne. AChVIAE

ardong  Hne Vosiouy ‘ot QwnenTd -
o

. PR 7
Scanned by CamScanner




Donalle) OYOP SN

DR %\ca. \©

FD{N\QS c\&%S\%\L&’ﬁcﬂ o \bosed on
The. D s oal o?uo?ﬁwn ofy o OO PR

S Yo -%@\‘Q.\f\ WO Ve S %\om COTMN O ond
enccue Thoern o he Yo SR
The. seqpane o ey Uhen  ~ead

U oo

%’\Qm OO OXY AL HYu&a o W ST

SN~ eouaD. |

U

Tre. opeie O Q@%@ﬂ&ﬂ‘ﬁﬂ Tn Yhe Ao W |
e TE OlRaSDs ton S Ny ak o\d'g\_sv_oq X e

Flyno's Q%S\%%m A des  torapuiong .?
e Foua cnayet qoups o Lollouwsy

s&q{\s&}ﬁm s e onthy &\ﬁ%\& Ao, S*’Teqn;;

($359)

hsearn  ( c;;\\\i))

T) sSvqle WO S TUENEn  shgeard, mulNPe dada.

@ \-\\*ﬂ‘?@- \ﬁg&ff\m)nm\ eXveoMm S\“%\e_ doﬁrq

A

o™ (WISY)
D), Hu\ Mo, wmarrudhisa  shyeom, m\\\’np\c. c\o\’m

Srreontn  (ATHD)

Scanned by CamScanner



PIPELTNING, -

|
|

Pipelimo oy e & echmigue ©f decomposing a T

3 M N
%e,ovuen’fm\ Process YD syl o@eno:\'\ms , W\ ao\*LA
subprotess ‘odng celed  \D o sped Q)  dedicd

Se.q Meny -y o?oz_'“s.of\@; umuwn'u‘r‘r\ﬂ S all odn en

Segenenye - |
Suppede, —W\o[‘(' oo  wWwolrr YO '?m%oxﬂ\ “Yne.
combined  CORMITNY and 0dd opexalden PV O Syzeoud

0% ourmn ooy

Qe X cl Sl = V0% o F

VWee € ‘\*\'60‘38“ Qe ane ~segdstons 40 o Tecave
oon
New  doxos O ey c\o ok, ‘Q\\\Sﬁ.- e, Su\yoﬂ?&"f

e .
e Lo~ Th IS\ X ‘ .
i % \“?@- A cxhé (5(

Ry, < By R < B o oA “\PU& o
Q| R Ry < & rou \ NN

Ra < ™ ) .

Re <« &2°F

’ &L &

125 k} ‘

—— —

Scanned by CamScanner



clock, " seqment 2. Segrnenty B

PulSe 2cqmeay]
numbe, R, R, R Ry Rs -
|
\ Ay ®) == — =
= Ra By ke c _
G
N
- . ? By  Pakes 3 PakB, 4,
. 5 Bs Ay * By C_g p’&*@gft\;;
5 = G, AgxABs (s Ry % Bytcy
. A3 B3 PeABL  cy AckBs + s
q o T BaRB3 3 PexBetg
7 I — — r-\:)%\fB:}’\*Cq

' The %’rcgk' c,\od'-?\\\&ﬁ %-fro\\’\s%b$ PO ond &

e R, and R,

The setond Aol oulge Aroansken ne produd
09“9\\ ona Ry ™ Rg and ¢ wio Ry, The Some
| c\odk pulee 3¢ onslen Ay ahd 5, Wiy Ryand Ry,

T e g Aok Palswe opevaXey on al\l Yaveg

seqmend: S\mq\\—ongo%\\d, ¥ ploxes Bz ond By

Yo Ry and Ry _Frons g the ’?TDAU&’P 3&

Ry M-\é*'iz o Ra. Awonshns e, o Ry and

Pplater oo i of Ra and Ry Anp Re.

| cadh ok, pTDANLey o New o pd  and
moves fne. Ao’ sne SYep AoWwn e Pipeline,

;'Th\s ™ appen o \b“f\C:S oy Dews NP dadw ow
s Sne Syium. Bhen oo woie WwpaT A oo,

. oNe O\\JC):\\q\r\cz A,*\‘T\C.. Q\Qt._'\L LT tenfinue
i;\—\'\*')\\ he \osh oudrpd  crnexce O of Vo

| \)\?a\‘"\ e .
Scanned by CamScanner




) ,\)

\! WM\'

|
i

-“nwuvn\'- Y

ﬂJ‘/’ fl, 1”‘/”‘”'"’ ¢t ‘lﬂ/, '-‘-4";’/'01’)

| ' 1 a1l A
A n ”‘a""“ fr  Ane, ey na

'"‘ﬁ w.;"){’ V)‘/’/ :

=i, Ve hanwoy

H"\\'n (o h\{“l,l!, "\:HW‘:

Ve ,uu“H

r-

|
I ',\*&H,Hn hh 0,

aboek : \ .’ {
'3 / o /
- ﬁ‘,/’ g ", v !,(‘ p p" S 4
‘ hj- F— _—

(PR U7

P

i

'."\ 5 P«' 7

' | . A\t WO
\ one w\m“‘ﬁ (A

i) e v A W\

0“?‘" -'l “l‘."“" ."'l*“ 1*- ‘\‘\‘4 I “”l I"c
' ( .‘\'u‘w il 'WM’J- Ay
[ YO I Dl «
' \ | i ' r r

' r [, ':" r?J ’ (I' " (_\'.7! ‘rf, ( d(b

AR VR R R AR AR AR

) Vi | Vo Ty |V M4 :
i3 Ty | Ve | V2 0Y 16 |1 T¢ |
” r B/
4L | Ve | Ve [Ty
Myra e, ALY OO &(';'s ‘p\‘ﬂ\\ﬁﬁ

o’ \I" L@ -

Ty e Y.Mn',;,m"l\"'\ A'M b (_‘ﬂ'.\l\ﬂ}’_ Wre Yhe 0

c\ocy, cuee ab N Mee venh o) oans ‘},'mu. “Pe.
] )
g )0 w punaen Ve, AV o 6N W ows Yoa'ls 1|
i ] 3 \
Isw-lﬂl,\'f ’(‘ “"' .‘l'. ¢ ‘. ‘.\N "'\ \") ,\(,uf‘ .‘v(’) ‘\““na ’ “n '.‘) “‘\5 / ’}_M’L
' "

"n v e de d v A\ Sty eyl o H k'\ ty ~Pne h\ »y (’a(‘k.

' . ) b : ae e
cloek, = oqroe My 2 e, \,u,,m w0 Y r \;)\n\\'. am p

| V4 \r,u'-ﬂ,l’ Y you ¥ Ty,

Scanned by CamScanner



The spcedup G% a. '?\Qe,\'\ﬁq r\?xoce&s\ﬂj

OV o eguivaleny ton wpeine PISLLBIN
s dekined by ~¥ne yavo

'% - ﬁ*s ’ &

(esn—)ryp- S

K = N 0 9% S e gmentdy f
TP > Aok Y e e, ((pipeline ur\i"t) :
N > no egf‘m%\t eletuYed
-En = o0 on -\)'\Pc\‘\nQ WOy Pexn %D'{‘ mihe sarre l

Lty |

7979179919111 0LE

[

These ANne. FW O o=meos c:% QQM\)\{\QJ—\_ 1‘

Aexign Dnwe Hae Rigaline o gont 20X oA

799

2LL.

i

e opphtalie. Bin eomese gpelineg  and.
AN e UtH 0 Py PL\\T\Q. |
MrPames © Pipeline 5 AW dess  an oV Matne Ay |
O\N:fo?ﬁ\*m OO SeareaehYy suls -~ opesaMmg
{or etettiMon Intoe PIPLINL Seamenis

‘
/

)

‘jing%*c U\L)ﬁm ’V\?L\\Y\La g?qu\"—"b o QO

2.

£

S\ceom @% nervuthon oy ovm\oxpp\f\a |

2

— e /.

‘ne. _pwe:sm)m, Ae 0o and eretwe \'3\\MQ M‘Q

Ao \DOYT AT SN (Rl

Scanned by CamScanner



Avthene N c @'Pd&e_._ﬁ,_.._;m

‘{’:\oq\ﬁng._po'mﬁs O PeTAN NS O ecaahy dQ(omP;;—g
\no &q\yoFQ‘so\’f’sm\-
exq 7 0 pud Ao Yoo

Floaking -(>0'rﬁ“7" ad d e
PpRine  ome Aweo

eﬁmo\\‘s%cé 4\0&,4,(\3 .,\po‘\fﬁ'
binony numbens

The suls ppevalon P T O ?u%-oxmea 0
e dous &Q%m“ﬁ. S

W Ay
|. cOrnDoNR ~\ne, e1pvnen
o, fhgn e manhissa

L NQS‘\(TWO\\‘\%Q oo ~resal

@,

xé@x’;_

- exaP

cot Adey Voo

Ao o O™ roo\l Sc’.c\;, LKoo ﬁS -"Pmrﬁ

%X = 5-ASOUR (62
2
X = o 200N \0 .
' e Vo, thhssen S© The AYwo
| The \amgen SRPO W T Seqment
\(“.': 0,0%1007\\03

se_%mm“f"l S5 9+ s\r{\.!er'a e, man¥ssan.

5@.3\'\'\@5 > A3 T oen of o<
SeqroenT D

2 =

o O moanNssSa \H

\' 0224 303 |

| an sedme) mumber B is menmalineg by shNng
CAve Avachen oW A Non ZeYo fg vy Ad o)
| = = ©:\°22ux\o"

Scanned by CamScanner



4 totaPone
e,c.%mc:f\‘ )! |eaponeny b

Seqmen’ 2 : choose eapunes l

seqmey D)

< —R

Pipeive. dow Floavng ~poi ) addiNon and SO vaed o

Scanned by CamScanner



TNSTRUCTT on PIPELINE

“The ™ o5% 8@0@:‘(0\\ ngg/ REV

o Ag OEOLES coc\w \D s LWL on
pokipiig e POy of eAePS

Noud DY seaphents

wirh wne Lo
ersudnon fproTe MmArmoTy

\:z ‘Fe_*rt}\"\*‘t'
A LN IO

Desoda. g AATEBS

2.
N\ N O~
e Q_Q\\UA\QC\Q - Q%%Q_C_.
O
9. Fedcdn Sna OPG-'TO\QAS> %é\om 122280 3
S. Erecutm Vne \A ST U o0 .
€. Simwe Yoz seadly 1D Hoe PTOT place.

The dwsgn of an yo &y udn sn pipeWhe w1l

be mesh aldgaent W HeR ingdrest on ey S
S e
Avided whe $caamen’h c‘% QO\NO\\ PANUCN-Na el

A — —— \

Fouvs - SQ%‘“,_@
v—"-/' S " \
“The pshruchion cAae

; o
o o Lo - Se9

e ) peline
P L%%Qa

>, Assame ot Yo dQ..LOa\ﬂci of he
metsuthen  Lan \oe Lombimed (3 P\ e talta\aie,
@%-’ﬁnc—: &%&L\J\\Q o«&&”‘&& \“‘\\‘D onN< Szgmtﬁ'\.

ofy e nshyuckon

>, posume  AuaYo e ot oo evr

p\mtu. e ~vesud W a OIOLes S o weoep‘s'*c‘s SO
Moot Mae s Tratgn eh\ceuden ond S*m"a’ina

&% Pae Fa\ o e, Lo b\ e N the Suamw

Scanned by CamScanner



@)
|

-Q-\-dn insTvoeha

'bcLoAQ NSEFUL
and co\tua
e %ec)ﬁ U
addtess

® sanch
\' 4

' —%M DPQ_'TCW\A
gQ%mc'.ﬂ“( ®. Lyom me-mom‘jl]

!

ene LI \neTrruHon

Snguﬁ' 2

Nes

e supt )

No

Foun - &Q%ﬁ‘)tﬂ")" V) ?“?QY\N

Scanned by CamScanner



The FTous S&%mm‘h o&\ﬁ rrt?"sc%&ﬁ'\“ic\ 0 e
Q\&p‘e_\/\cﬁu\ S‘jmb"\' The

lo AWided into SYefd

dioqyam G ‘an
Mme ' Poe he&\noon'\q\ S
ofy equal Aunation

| FX s Yhe Segroeny Mrar Leardnes Y e

0 YT oN

2- DA s Yoe gmc:)me_rﬁ‘ A od de oy e

© ysueNTy ond cale\or® —Hne et e A\

oddXes S

2. R0 \s e Se%mc.ﬁlr Cnody Sevrdnes e

o persand
b ER e o Seqeoen o erecodes e
™ S VAT N
sTEP l ]z[zqus‘/élq— %;C‘EID \| F’|l§l3§
INSTROCTION) F I,Dﬂ FO(EX;’ / ,! ! L I
2| [eforlroles] | T T
(BRANCH) o ! ]FI];DHIFOIExf ' f | T '5
4 | .5 FI - | - Jex D@Jﬁ[ N
| | [ [ ][~ 1~ |rzharoled
T T 1T fealrdn |
A LI T [ monroe

TN °Q IRsdguey on Pipeline

Scanned by CamScanner



& ——

= gt \o o3sumed Mooy Hne PYOCLI SO }30-3

R
sapoﬁscx\c_ 0 erruey on and Ao e 0
20 Yhaoy e o P on \D FI_ ond. FO

can '\bfuoteeé o \ne. Same e

T Thus o Shep 4, meywachon s bﬂﬁ%
eRetaed \h Segment ©A  Fhe 0\3‘1’60«“3
%O'r WYTUNon o jo Yoe) Doy Aﬁcj—chqc\. S
Segmeny FO ; ostvuchdHon D i\e bo_imj decoded
® seqment DA and  Wstruckion 4 s

PR og fedcred Avom memoTy © Segmeny F

2. Aosume How Moy woksotheon S a

b~y C)\f\C_\() S S.*-\(U\Q_N‘\\ NY A

> As Soon 03 iy Wwersuthon 1S de Lo ded V|

Seqment DR o step 4. e Avonsie 'H()m:

|
|

FI 40 DA o) “he odnen WodrueBon 1S

hated Bl e \sronth WMEATUIS TN s ‘
elctwred D &tep b ‘
P Ih e oyandn & aken | anew \Wnskyuds
5 Lodcned Wb 823 &YepF \h Poe bronon
s vet Aoken  Ane wnedruthen Fetehed

TRS— e

'\)qev\ou.s,\\j WD SYep 4 tan ke Uy ed.

T‘? The. pipa\ihe- tonfinues  wnhl\l o new branc))
we¥rue R sn \s an oY ey e ,
|

|

Scanned by CamScanner




An oY y | .
| oV e é\m\o\\j YOAW 5 ceusy H Foe PApe\ine.
\-{) e =X &QSMQJ\_\' Needd o S\\’AL e ‘\;Q_,z,\\\_\,.
of, e oRenAHTN W Mne Aotk mim&ﬁxj wiile Yh,

Fo stamm'S‘ Needs i S o OPLY NN o

In oy coxre P %Q%ﬁ‘\&n‘\* YO mmuady  moay UnH)
Seqmeny ©X hog Laehed 5 © DT AN oy

Pipeline  tonflicets

hene. ame Wnrreo O QU)o c&‘\%‘\t&l\\%z_x P oy Cande
L Mhe srudhen \)\\)e,\\\’\q, Ao deios %\om \h
NOY Mo\ Q?L‘GQ\’)Y‘%

‘DR@;DWQQ Qgh%\\_t_a = Q_C_'LUJQQ_A \98) oL eag, o me_mc,fub

by fwo SQ%mcﬁ’n O Whe sorne e, WBY &%
\oe. "&%Q\\JQ& '\0\5 \Ms\ﬂcs ge_?o:\o,d@

!
id‘_\‘“a’i’— L %\'\L\S Lan

fms\*rsudﬁ\m oD, AT CH VMO 07N &4

io,j. Do AQM\B con o ave Sohen D
e Rciara AL LRI O\Q\)u‘\c\g N N L EN C:f% oL PV H o
nerrutdon by WS Teau\y & ogr \(\Q\- availe e,

ié’) Zran oy d\\‘@g\t\\\}’"‘* avse drom baanth ond

.D"\'\n‘&m o ArLdnsns oot L'\n'o\’ﬁ(&_ e, Value of, Pc.

Scanned by CamScanner



Rysc rx?i?e_\\ngea

Reduted, Wehrudon 5T 00O,

SY Yoo ~alr D’S the per Aok LaC\e-
Thvee —seqroedt T osyvuChion PIRihe

The, YOS ¥uCn sn udt\e_ wn e
divided W Snvee &u\rcpeﬁccﬁﬁmg od Q
Impleme ed  An —Ywves Seowm oy
T L Ansisutn on

| AL ALY D‘?Q"BQ\AYSU“

| E . Eretuhe (YT UL O
The T go.%mq,(‘f\‘ Lermes, Mo e NaR i U NN
%-—Q'rom Qe Qfxc%"so\m memo’r\ﬁ.
& Aewoded ondan KlLv

. opevodon \& «\?U\%mme&, §n-\3r\e,£gq%m%ﬁ-¥
! Tee ®Lu is Lsed %D'K Ynse -Dgu\ﬁdﬁ'm&

- Vo= 0 ey ueh o

f mo\n\?u\o\\im
% e ev s ne ckdecthe adaess
f~3 collayes Soe breopcn odoTeNs

W e OO o

' Theo E
?IQL\) Fo ©Ne e{)%a Parree dLsHHoNon
gc)\e_\)mﬁé\“% o0 —oe. detoded D ST BT B
|

oy Aep o0 S{eng O ~esul: ok W

1

Ly &
a¥x Asonsde ‘
Qo \ood10Y & STING

| Ny
W T .

RIsc hon an oablidy o erewcte  ApsyY uthon

Ceqroony  Avveeh Wne Ofp o Yne.

HLL Opesaim

SeaHna’™ oy w@@&frm wine ’W—%is\‘km J(QQ
“\ne %Q%\}Q addgag Fo o AC\'\'Qmemmj

Scanned by CamSc

anner



De.\a\ae.d \oaod-
OPQ:(O‘HDﬁ b:t —\"‘nﬁ%o“bm')rﬁ

-

Cms;\c)m Now ¥he
Fouy \nghrpuchndy

1. LoAD: Ry <« ™ [oaaﬁsesss \j
2. LOPD . R2< ™ [ odd 7ess 9_']

Rao < Ry~ Ro.

2' PDD! |
[ addmwess 3 ) < Rg

4. STORE:

3 Yhe Yhre - so_amq.rﬁ v?\?e.\ir\e. ’?'TOQQQA_S worhho oy

e apti NS | Ahee S B
e, G")L“c&ﬁé W0 Rao

oD ton Ry o inst-2

Yo e cou B oot yet avarlabe
e o

w She B Szg“*““*

The wople nsers  an NO -OFf
(no opesahum) n S YF AL S wosMHNg a C\UQ:UE}‘;)Q'
e toneey SR ASITG ne > Mo QNI

- i c}_%
looded Srxom CORNOTY s xe%e-rcec& o

A 9_ Q%&é’ _ }E—E\—&

c\odk oac\e, | \ l 2

| 1. Load R\ T |

D Load R2 vl |

o Pad RivR2

Y. SAovae RY

Pipeine, '\:‘\m‘\né\ LDL\Q\;(\. C\.Gt\:r_\, Lon %\Hﬁ'

Scanned by CamScanner



_®

—

o
L
n
o
|

P

e}

2

O

o

—
| N
m

‘J
—
Q
o}
o
©
o

J

|

|

/'
T
=
D
M

_;\__’______ n|C
U. Aad Ry4-Ron T ;;-‘!
lg S)TD’TQRE) Tlp E

| IS

“\""\'f(’_ -,

'P.‘?’\.‘ZL r&-,rnﬁ\f\c'fj witn di)_qao;é \ood

B'rcmc)n QQXQ\&(A
Lb“( U LOﬁS\éa “oe f?'-ro%rrﬂm ‘“0‘\““% %(’-
Followioq S B e s UL on.
(cad %:\om FOesnoTY Ao )
T p g ernesty o
nad k3 Ao Ry
aubsyrod &S Avom RE
(Srgonch )su 6.0 dveE, X

| e

| — e e e —
|

'

e, mc:\hoa U-hﬁ'.r.\ v roost RT.‘:,Q

5 Procersen 1S Yo wdy  on “Yoe, (Ofﬂp.\\tm Ao ‘
wre.de %\ne. e, \gondned, 5 0-fnal '-\‘f\c.a “a¥e

Fe&gec\r o Ve pIOPLY AR e vn e gipeling,

i
|
™Me roeirod is weffered gy oo, \uantly

cln,\ou.} chseﬁ 1 1d

b el 1

Scanned by CamScanner



\
|
! )
@ . o
; ‘o qu\_gd%a_ e \0O s*fnw\“‘: oNn oo %owa ond %J‘@‘ u
| & dedgoed As  anoly® he NE ULt on

N\osooth oo d e AT AT o,

by \nserting use fu)

;’%c. \o ¥ ooeh
i‘b%oxe, ond 0-\;'\_5\ e
[“'\\'\c-‘_ 'PTQC\S{‘GQ\'\\ e,e.O\HQn@'
L wmesuthen 0 T 6@.\0«‘3 sye P

EC\OQ\LQL{\'C_\GI l’9—13[‘1[5—[€[q’1%1q b
! load e e | | ]

2. Tncvemersd [r HIE[ [ I

3. nad | T|p o] |

_W subadwodt _L ]I ’ﬂg:]
Pheentexy | | ] il

— OpexoNon } | 6 |' .
Fenoeopevalon | [ [ [ !Jr NE
3%'\“&'\'60&‘%31\\13)( / I I ’ ’ 2= |6 le7]

L J i ol T T
UsING N0 o peyol on W& U e

[
L 0)

Ao e~ cycle f!/?—j%}ﬂ[g,&{:ﬁ%

| Load _Ix]s]e]

2. Tocvermestt /
2. B®wanch o %
. M

S, subsyrac

_ |
6. Laevuthen in)\[— ’ { / / [E IA =
Re. o\wcxﬁ,a‘\ nQ “\‘h: n &by ueh on

e Lom\)\\bl Wseoty  Awo No ~op DA T UHeNS

:0_%)“3‘.-‘\\& \otandn -
| Qn “a Rc_o:f'\'ccﬁai 09 e, ?qogqqm' \S Yeowryon -~

:icau\ oy q\adnci-—khe.. o-Aé\.wn& A.&u\rsﬁ"’to&'\ AN SErueNop

\oyn.—n Noe owFANN |\ vy Ayueiopy -
- Scanned by CamScanner



(U \9)

|

as V(L) and Whe  ynadex

Vectoy  Pao c_ezss\ﬂ%
Thene ie @ dlags of wmpuiadonal probierns
X exe bey ond “ee copaln i ey of Yoo
Qcm’m’hmo\\- Corn paten
Thete ose chosacrevgd by oe fady “hay:
b“‘@j ﬁrw\}i\ﬁfc\,a_@- OUrO o 000 WPy on

and v e o tonvenMNonal O 0 P M%g
SN even wee ks %me‘p\ﬂ*e-

Co POpUTTl (S ve yore Qﬁome;;S\t\cJ one. oa\\e. '
‘r

Yo Nond\a suc \hg\wgu\ﬂﬁm and ‘\’\\euﬁ 1

N owe, opphta™ on  in %\\Od‘“% »sz\c\s
LO“% TODXR. weatha r(-oﬂSc’_Lo&ﬁﬁ‘\S
Pevrclenm e x PO ol un,

SASTOC. Acva omalysiy

mQ&:\LO\\ A\Qamg}5

PBero dydomic end Spole armuladn on
A g o) wiellgence, and exped cyshemn
mo\pp\hQA The nurmnon  aecnorow,

'lmasag_ "nogﬁs\ncj

A veckoww vV cr% \tl'\a‘H-\ 0\ ’\sc?'tmgen‘\d ay

oWy N eLo¢ \o‘:b)
)

The elermen Vi

% Vecho~ V \s \01‘\-\_&‘;
X vefog Yo o

Scanned by CamScanner



4o @ MemoTY 0ddweLS o weaisYen Lbhwe

Fre pucber s Stoved.

let us onsider “he pwo ATam n ossen bly

\Qh%\m.%g Yoo o0 veekors R and R of, lenoith

00 _an\- P
Teitialize T2 0 _
2o R'e_o\c\ A Ci)
RQQO\ B CT )
stose C(3ED = AGOY ch)
lncserneny X T i"\.' e
\‘% ‘”:E < loo go o D0
ConhHnue., : . .
_ ve o PYoLessy ™y
A comp\-\*b\ QQPQ\’\Q @% A : S N

oven \n@.o\é O&SOL\ a8

el mipodes —¥oe p Yoo ’\n&r\wc’bu

L Hokel o '%Q*dn

) aﬁC\ [ Za WL N N

’\ﬁmc. )
N - & \r% )
\\ouJS Pe:cofﬂu\g 'b:) o= %‘?QL\%\L S '
yt a
\n&%"\’u\@ﬁm cr-g Yae Aow ™

S‘\h%\Q Ve o
c (V%100 ) = p (V106 ) % 8 (1 voo)

To eyrs ek on ,ﬁmoﬁ A.OD—’Y

vee Yo ’?'“’LU’S\ Dj

R ART AP Y
non |Bose | Bode ©ase Ve

; OYC_'TQ. O\AG'I'QS &Ad eSS Q&d" s ‘tﬂ +H

| co Soumcee| | Souwnmte 2 [dyhnadion J

Scanned by CamScanner



Mokt maubphitalt on
—e m“\ﬁ?\‘\LQgﬁm G‘%F‘\QO

Lc:\- uY (wp)) &\ A@l

2% 2 mayyx P and B

&
2y O22 OG22 | X e \312_ sz ca, Cr2 [C2g

Az @ a
S ba) ba,.. baa | [ Cay 32 (C3s

e, r‘)'(ocik\c.\‘ ™ oo L, C;\& Q, %xg oA

of, B and B by Wwnen psoduct

o 3
Cig = = Qik.¥ bry
i = 3o |

Fox ertoample —Pae o urn \eex \"0‘\)’(\& %‘TS"; f
~0o W 0\“& :%hrslw coluumn 0‘% o w A C
o calidaded by Ve¥eqr k=) =)
w e ool D ‘ ‘

Eu = ayby v by k Aunby

Thi S rreqaies “see m\l\"ﬁ?\\\(&‘\isﬂ N A

@\Qﬂm \m}ﬁc\\‘\ 0q G o O) Prvee addih on

Toyal ournoon  of 083 RNgn 65 muld ph tadi o

yeqMd red. s X9

TN %Lx\vm\\ DD e '?"GDAU\LAP LensisYe o—()
Yoe som b & produt Ao offay

e ——

T

Scanned by CamScanner



{f ' ®

i '\'3p\c0\\ qpp\‘\m\ﬁb‘ﬂv valug aw@ < ma% e YO0

o5 evepn \OOO | .
™ N onDen \)'ﬁoéu&"? LO\\L\J\\O\"WUY\ o O ?\PQ \
e \

\ow
veckox P’“OL%GS'\ & g\’ﬁb\’:’ﬂ e

 addm ond mu\h?\km [c N2 cu,gumté

Floa®ing ~oi®
Ho ' ae do v su\:\mm'\“‘ eohy

Souvnld

SounCe- mq\’pp\\@] P'\,PQ\‘\NL.
?'\PQ\‘\W?—'
o on oM

The poyven \pseon
ot doun geomon

6, B+ Psbs T HaBq T Py By Y 77

C =
,_\. B, BT S BL O B Bis: % 9!\-\3\\;‘}“

[

“+ P23b3 4+ Pakba T Ay By Pis Bs
AP B -~

—_—

Y Pydy ~ BBy ’Tﬁ)l Bin

Scanned by CamScanner

—_——

’f —  p— e




uy Mt’.mmm‘\) ’Kn”rcm\tcx\)\no\

P peiite. and ’\J(’_L’\'D"G P"mt%&b’l fxeoVL,\\\'&.%
S\ mu ) oneous,  o.cteas r’so Mmooy L~om AU 0
& Mot Soudlte . Tostead e% U&‘\’ﬁs Foo
Meroony ‘ouses Lo~ Simy \Yopeoud ACCess
-\hemczmow\i Con \oe ?co\k%\;‘aoﬁ@ \NID G

NAMboen @% modules  commnetded 4o a. LoTHman

SOeMeTY addrers and  Jodo eusey
,P; MRIDOTY moc\u\e o ONTOVMOTY o TAN

%"’Wae:ﬁ\m S WG o asdners and doda.
lmﬂ%a*b‘s -Cadh UM OTY cxf"rq\\ﬁ oy VS

| YRS DR.
o ddenS Bus

i \ﬁ

\ nemnoty oYY MNeMoTY
B o oM ATo
T'L’EF,: (o | [o $ |
"boﬁ [ERVEN i

The. c\d\)am’\_ﬂo&z. 9%) o coodu\oy 0 20 Oy
T allows “tne uxe O% \TT\YU\\QQ\\S‘N\S

| {5 ook
’\-n - \ﬂ*m\eo\\)\f\% \"Ol‘f‘ﬁb“(\ﬁ A\“QJ\Q{\)Y SQ\'S

"’{, 0B 3G es OMe MS\C&T\QA Ao Al eneqyt

M emoTY ™o Aa\e,

Scanned by CamScanner



usS

Ar7¥ay Pvo ceg&ef’?

An ooy Procerse) & Q. ")'roce)ggo"n‘ -\-’hoﬁ'
Penfor ™S TN tompureR NS oo \osge s Tayd

o% Aoﬁ-m
Taene. ome WS A\

Kheoerry  “raped R oriﬁrcxg
’?"‘0&%&@‘ f (

\). p,-\-—\—c\c,\"sta o\"mro\\x‘ rpmocegse&»
2) SN AT aON) moges_,s,e};.

G\H—c\c_\weé e O Proces S

. Rack
A \S c)wo\an
convenYisnal nest

.\40 cohoane St
SN

5 R ?Qﬁ.\‘)‘nmxo\\ %D"K’ =%

Lompkﬁ? =i

A
e e XROY f\;‘cote’ﬁ “)
' b ‘SD\)\ Y '
‘e, \)xf\c’! w3

. . o—&
monte, oy meen
Qy  achieved \ma\n ’?e:b’\_%o‘s

SH LYo mﬁ%—@)sj ou\sple

Aﬂ’c": pUIpER S

P o D\\\?—\ .Vrote%

r‘ﬂ.\nc'-’ﬁ s A ““\Q

- oX - _ ;:\r\-qc.be_(\
\ cf P AT

P'rou_xse?l

«

— o\
Hhah- ﬁméwﬁé—J el

Fo  raepaoTy  OU> L

‘ -~
=
g
g
2
|

Scanned by CamScanner



STHMD  Awron SEocesfSek

I \s o protessor ORIy L@(\S\gﬁ o ou\s ge.
‘P'xoLe_%S\h% any operoding o "Pob‘\ck\\t_\
'Ww_' ?"‘DLQ%%\Q% umb? oSe &%mh“cmv‘ch\
Ty lorn Yne Sorae Aosk wnden  Londre
O‘g Lovomon  cpmjuel LD

E ok PYoLerS& elements CPE) \wcludey on

BLL , o~ Jf\gq)mms \ab\ﬁt -o.:n\"\-hmc;‘m. Wy

and worting R egpssyen.

. Pl
\ PE) H) a
™ axYes) . ‘
YT U'Q -
e ] =
: d : . ;P C )__ H n

\
madn | - k |
IO S\ b !
. & ‘ i &

- ¢ *

L‘“\ e bi M
STHD  orers O‘VS PY¥O Cex S o,

&~ q Om‘mao\'h“ o

|

Scanned by CamScanner




M ULTIPROCESSORS

A=Y e 3 -~ "Q‘f’&“""’“““"" T ————
'“""'—@ e e B SH U5 5 TG P OCEESSr=
h ey 295 -

—

H U\ ) po s 5‘6*’*““ & onN DY (o NN N GQ,

4wo e wowe CPU'S BAIVe neMmory  and

opuX —  oud puY ec\,uixpmcﬂ"r ' |

—T‘\: (‘_omPcﬂm—JQ “haot _%o»(ms mu\\"ﬁp'ﬁo‘:%&@l o e

e‘ -
connecked 4o mpuj ~ ouY P S eicon

cpV’s , TofS
’ oY e pwﬁ"n‘meé 1A

and MU0 TY am¥  hoYy

~umboes @«% So.g)ocr\o\tt 0 eS
o~ | |
R 69, ONE SEES % ed 0% roulhpe \nsTruddion
Y PTOLRSS \
cheen CHT MDD s e

o rsea® | m\\\?ﬁ\g\g &0\‘\"& s wveomMm

> Wy oo & con \W) prIotes S

™My \ o\ veenS
ma\§ ple cﬂgq\\to?ﬁtng .
HY \H ~Yos, BN 9 wive v an Q\QQ\\ ca™ on

: |
ahose \NoRSBOAL wefuween eV S

EE ) r\-\‘ 'T()Ce/% S@.\
e Eﬂ \\\ P
e -3?\('\‘2._ C§\‘\ %—%QD\U\KC_ \OQ_:YLQ

ond  coulkite™ ey

My Wi poocess gy

O Ui ng?\‘* es

> A OV protessey o e —

a oM O Faet \nos v e, B tompwien  ™mode up 0(3

\ San ey O PWYLE. TR
Hhan ohe CPL on a\ oty e

M o~her bHoosad, T guoerally- ’YQ%Q‘J’\S'}B
AN ocacd\nHedwme  \n Witk

-5 MU \N pwoessse’ & Yne. Wy .
¥ ‘ cach pIsley sy \nos \bs

of oo 8% Mo~ Cemyy o)

¢ ‘ OWN MM oY ~Aelinen S\
’PTOKQS,S'\(\% un 8 @PU) Wity S oan

AP protess®r oy

o~ Sr:i—aﬁ-%—\n 5‘\1\8\0_ (-0"'\'\?\?\(31

Su& Y em o & \nomed 00 LN O

Scanned by CamScanner -



G Closs)itodhan ol _roa\M o e, N | E———
Mulhprotessey Ok Qossikied by Tthe woy

T o, Mernoyy (s o ao\ﬁ\%m\_ roodely P NEEYS

Aossied Wmio A Y Pe. |

1- "T\%’Tﬁ\\:} Coued oyl Mprotrs )

2, \nmse_\\i LQU\Q\Q_A rould) prsotesSey
Ti\l—““f\ toupled  roalk protes s &
A g\ processay \s o ’h%\ﬁ\\ﬁ LQLXQ\QA-

Corn pulor  Syghernd Hoving Ao sne ™MOYR

Prowessing ws  Conandoe vrotex&.wfs) eadh
S\\OD\‘\“OS ol n CORMIOY and Pon P\DU\C\\%)

W ovden fo S mq\’?aﬁto%\\ﬁ Drotess gyocyvom
T\%\’ﬁ\\j (Suged ™MW protesso & also |

Epown o3 Shosed mMernowy Syern

!
-
pro¢ eSS NI S mote‘b%o‘t . ;
|
L1 L |

Tlo
\n’vumm\ﬁd%m |
NeAso ~ e = [ rjo )
¥
T[O.

! ModnN oy et ot

> Protens e <hose ThaM oy

afilien Via Yoot Shoned | memew
m

7 CovO —

Scanned by CamScanner



@

(oosely coupled AW

qv_%%wﬂgc\ o o> Qvarers)
sYandalone 5\0%\°~

Co mpxﬁm% wnYen toﬂﬁ&d_d AR

comMMUMm ol on sﬁg\m

oo sy
Ai ot n ruied (HeMmoTY)

- coup\ed rou N P tetsoy

P—;oce.b"btrﬂ‘ S%S*U“ (0%'“‘“

s \oosed oD maltife

@%- dLXQ\ QWOQEJJSS") meodk\"'\j

oo 0 ca\\ o) ced

e ol\se Fnown g

-~

Ve LoR N T O,

f\e_’ﬁ\DD"&H

\oosely  suwp\ed

Commy cois e dnas—
i Tig Py oup \ed.
i Proless ens NAR Shostea),
& osic
aLT Il T ™o du\en
e PO eqyy rf Wisn &Q'?_QA.
s e | W Aox WRAT
&9 ~real fme ?’\'OLQ%S!T\C:)
(=N S . .
mern o) |G enpohedted mere memoy
Lm!s\kj' Lﬁ‘n"NL\r\
fentePNEc:| messang  Arrediipe Sgsan
Ton & H—T—s’T oy lonne e on
o = ne hao Ty
, SRR U A | * -
[en Pen sive M exdensIve

Caacn ‘\)TBCE—%SE—% how
\os OLSN  RaMOoTY module.

e fscen’y when Aost 'runn'mcs
on Al 'v%bm’\“ 4?’7 el e ;hous
MO O AINT LGS s

3t qunevoll  do ool

entouricy mamoTy W"\%“d'

Jperer e MLSARE
Avonsfes s ystrer

Lo

lens ex pen 3) ve.

Scanned by CamScanner



Toven conDedNon sipocy VIeh,
DY (ondeLn on

The compsnenis —Yaod “ko"ﬂ’ﬁ N W\\’ﬁv“ﬁ%m_
Sys¥em oxne c_?\)’s/':,c)("s connethd Ao 0 pod audpe’
Aerites ANd CNINOEY WOy
The \nrestonne sy oeheen —Poe o™ ?trﬁer\!fs Lan

Pave AR eneoy ‘)\n%g\u:.\ Lm%‘\c&\m&’ﬁm Jé\e\xnam% on

e DA bes g% %"SL\O&%@L ‘)o\‘\j‘(\ NS ane O‘\‘Q\\\Q\%

behseen *‘v‘ne_ QIOLEBS) ond  TOUMOTY \D orshoaed
™Mem oty S

The PP I8 al Foxme Yo exfollisWing an T e tonnecdin
Ne Y o~ & |

|+ Mime shosed Cornmon Yo U,
o . My \Hpesit mMernosy

3. CYods oo & LN

Ho Run SR v FAmNg aexwo

& prgportibe SYTem

.

Tme Shosed o romSh Yo V-

PR
(—e

e

——

A coramon ou U \D process e bua;,-\.w\

consich  of o numbe o}y PYOeRLenG Lo nNeied

v
%Tou%{ﬂ o LomMmmM o poc\-‘ﬁ Ao o TOMBNY B

0)s adv QxﬁAS‘C\%L

FOLMNTITY R SN o P a PrOLess e
A one -

Cm\g& oNC pPYOLAASHT can Lompn\;ﬁim\'\ \,:\\"\-V\'\‘N

v c\n\s %\\M—ﬂ.

As a wnsequentle  ~Hne Aoral suen al)

"'\"‘JO\I’)S‘{)U\,

~al  wrPnin “Yne, S\Xs‘\w\ ve Wmidd By Ane. g\oecé
d e S$ingle P ot

Scanned by CamScanner



TN me Snosted

o EX‘QO"EB
uny

covamon lous oY qan %a?nm

CPV\ cPOD .

CPVY

Tof) Tof2

—

4

Belous J;-‘C:) s o MmoNe 2 cono r) Cal \m?\tmm-‘yqu

0—% o dual bLS: Shy Ly wae

Poxy o Pne \Q cal \odu_mo"ctﬁ IANECNSY oo é\eg'\%ﬁeé 0 &
O\'\"\"o\k\\zd I_"TD“’PK\Q c PL-

cothe e Mo )

Local bous
=, ’- |
Co Mmooy
shosed S\db’\-en) .
PRVCY cPU. Top loeal
Mamoty Control P
, | D
6\3&@3 Lo Sut um |
' , @) g © Cq
lous CPY ToP S buy CPu
Conaol\o] o) ool } M o
\ ] \ : | 1 _J
' Local ‘ous, Local ouy L‘

sypremn bus ethuchosme. 4o oOu N protessog

Scanned by CamScanner

~m & A B



L
RN e

| 3?—?&3\&'“

N Hpery o emory
A oA\RpoT T e 97y S%);\em e_mp\c)\d%

Boses oo oeen wodn MNLMMOTY module
and cocn PO

The tmodule.  MusT o Wenno)  tontwo)
‘Q%Q Ao AcTetninR wWH N '\{O“&Ar S\ hove  acceas
Yo m&.rnmsg o 0«"\\3 %\\Je,n e
ccm%\\\c\"a oe wesolued bﬂ

Hmmw‘j ocees s

OB\ qnin g Lned PO e fo eath rnernovy ?0“6‘*

Pdv-—
e Wgh yransie ~oQ
of e couln e patins

wn be adniev e

Lecause,

M adN =

QX rseopMied erp e LANe, O ONY ol o o G

an & o \OQ\CBQ_ D VNN @%ga\s-\ex o0l todNec D ony

A emoTY TH O duley

M MM 2, MN2 N MY

o]

i CpPU2

CPU?3

e s e el

CPY Y i< = N B
i My pos Y- Meomoery o9 g;c«n%%c\'h‘m

Scanned by CamScanner

H




3. crohs oot SWiTh
consistt  of) o nuraben ok cress ?o'\h-‘r
resy sedpons el

Yot oae plated  of

PIOLRLLEN Logerw  ond toumMory  modlle R RS

The ™AW\ ggmome o cath 4o S PoIOY \S
& switdy  hodr detewrsing Phe poths fom

A protess®m IO oL COUNOTY  roodule.

!

Advondooe = L
SUPPErE  Smmalonesud Agonsieny Laom

a\l 0O 200 Y Y mgd\\\é))

Dis advan gy -
" The hond wase xé_q)\.nqgé Ao \mp\mm"r e

sy can  belore QVUJU \M%L. cxncl

Lom")\tﬂ

|
NN | JHHz MM, N N

,,
L
gl
|
|
1

N
154
<
‘\.J
[ -

1=

=}

s D ., T f'j
eress bar  Swith

Scanned by CamScanner




The \:\-\\ﬁc}ﬁ%ﬁ;\\ Sex\g 0 of o cuedS boas swmitdn

Connec:‘rﬁé o one MeMOTY moék\\Q.

oy
< /oo o\«u,s
N < } o & Lanrr sl
o, F~orm LPV)
oo e Dolar, 0837163
"\mb“{j S———  ™Muly 'P\U("—’.IS 4————— conivol Aoem
cPV 2%

Read/
fodule e /vl and

O by v oh 00 ———_}g Dok, 0d 8Os

Q.“O.\}"Ju \0%\‘(, w m%rrv\"\‘"““
LPV>

4\/\/\

> Doj@/m&d"(&é ‘
(cv—r\r‘rrxo"\
L£~omM™m
POy

PN A

cip O Lonsish o—% o u\R plexeny o

Seledy TYO= Aoty ) adoery o d  tsorol %oﬁ; i:\]
Fo~ Lo ramumy el on TN e CAemnoTY TH oM

PriomTY \evels o€ e_g\n\u—\\&\ﬂe& by Yne o bira on
=\0

e POy
\ogrc Ao Sdesy  one P s HoY

As altess e
aern? solled  wivn Pae Binony tode-YodY]

\exens OJe Loo ™
?u\;-l?\:;@v’-‘) by O ”?’Zﬂb"n*\_} o toden W RO D e
& \
T a s \o it
A cse>S bon

G 1y DRoVY Ar'rems%m& Arvorn all

petin. o Sodayed

i‘ie_

wnen TWe
Soxn e  THONO XY . The.

swirdn OnQaninedu  suppen
™Mem oTY voodule
DACO
oo

e coch module

iadiasier” Yo" ou %o.\aoaciﬁ

|
|
|

Scanned by CamScanner



Net w o)
Muy s-\-ao\,cz. sub\"\'dmf\q Prasea XY

The loosic tompenent of a mu\’f‘)s—‘mcgz,
netw ok & a *‘—00»—4\:0‘)\::_‘)'. y ,\-\_DQ.,— 0\\’3"?03

\“%Qb\lh 0\“% &LD.\)\_()‘\

O pevoion o% N 2 X2 InYes L\joﬂ%&5®‘\w

A —— 0 ] =
B — LB \1-’—
A co(:ﬁecke& to O A confected o |
B == | o B | =
e | — L e 7,11
!‘ B connected t O %' o pnecyed o ) |

|
1 .
using  Fhe  2x2 s o o bwleing block,

o \\5 ’P&-’;%\E\Q ’\"‘3 \ok\"\\é Cy\m“\r\% S‘\—c\%o\ ﬂ?_ﬂLDO?h

on be e A,

"m tonrrel  Phe  cormm um o™
ﬂ\\m\om of ‘Sovmte and  deaHDON 0O

To See how Fois 's done ) Lon SIS em

Pae WiNonYy Hyee.

CoxJaln  TequesT  faMeps canngd be.
% oM %%:\Q_A s’\m“\\nnco%\\s “'ﬁ‘ \‘{y

P, = 000 ~ olf

P = loo~ )|

The poafos Jemm o Louste Ao dahnalion

15 detonmited l“mom e banasmy wh of
Yo A Nnoahsn dum ben, ;

Scanned by CamScanner




‘?’““""‘-_\ Avee with Y Swifhes T

Mooy aiffenent Aopologdes Ynox \oeen P o poted.
%uﬁc mw\*ﬁsﬁ%& & VTN noy ek ovi Ao ton yrwel

PTOCERSER -  THEr OTY ororm AWM e en 1N ’F\%‘n“‘f‘j
couq\eé mou \hprotesse g\aﬂfmm 5 Ao eyl e
Cormmunitod 5 b efdren —Pne nyocas\ﬁj elements
'S &\00&&\5 coupled s\aﬁuw .

. one suth Tpoldgy s Yhe oMEHA

Swi%\f\n% ferdosh. To Pals oo FQunal o, Frase
5 exactly  wne  patn %mom cath Souvae o any
P oo L\om Sess MDAy o,

A rpom—\‘wm\an ~aqueyxy e b ated 106 e
cwidning  nehoork by L cowte |, which Sendy
o 3-o  payenn ~NePIeRendng e desHo o on
NuMlsy ps Pae  WLin oey P e o oves Yhrough

i‘%\\& NeotR  coth \evel exomineg o A boent bl

Scanned by CamsScanner



Ao Ay MmN —+he 2¥2 awitdn L e ncd _‘
{evel 1 o s.pac‘b Mre mMmesy S %n‘\ %\ codT Vot
level 2 \"‘S’PQ&% ™M middl\e \oit

5 =8 8 o .
level D mspm*x e \eoxy  S\gn %&N\“\’ )

when ol Yequesy  orvmves o0 SMenr o pud  ef he
2%2 sath | WY\ ~Fouded A0 TTne QPR oL pud
AL Toe Spetlx%‘&é Wy s O e o Yne \oudet
il e it e )

w- "

T

‘ N
Br¥ omya sm‘,.\m};m?) e

Scanned by CamScanner



Ht\)pu colsre  \oves (o NectH oD R

Hypen cabe sustern

The  Dypes cube o bit ooy n- e\
MU YO cer S e ckyucruoe & o \QOSQ\QA qu\p\eé.
System toroposed o N =20 \ymcegsgs,s
ey connected i an N~ dimensiona) \o'\(\om% culbe

Each PTOLRLS® Lovms o\\'\oéé o-% ~Yne.
cobe Q%%@_q:\- W enYoing  not m\sj o. LPs  bud
a\ss  \oca)l roemoy oo X Jg \ﬁ*remf'“o\ce'

Tady proesss oddveny AR exng Lorn ooy
O‘%‘ e ot &%;E n ﬁel\%\\\OB\D; \Ot‘) Q—LQL'%\S e

R

oy ?eﬁ;\’\‘\w o
n

ol ‘.

Ols o[ D\\ olo L7 o
ool |3 ]

Jo}!
T |
| B oo = P e -
. ; © 00
ECs Twd - L. _ 100
e Thvee —abe.

Hhe ype e strudhume fov n=), 2 and 3

> Rou’ﬁnc:, musqg’o\ "\'\“'VOUg\\ ol 0-culbe  STyuetune
M Ay ‘ake %:mm one o n\iﬁh& Lvom a Souwne
I"\OAQ “'\‘D (6N AQ’\“)‘DQ\H@(\ r\och_.

= B Rok\)ﬁﬁcﬁ ?‘EOQQ&UMQ con \oe c\c\)c\oped \03
com?k\‘ﬁhas Mhe endugive o oR  of the Souwnce

Scanned by CamScanner



&)

Node o ddwees WV YO “ne A%*ﬁﬁo\\im nog\a,

o QAN exs
The  ©OBSAR o Poen  serory o\\ms

Any e o) he oxey MO Ve "(%\\\"ﬁﬂg
Binosy . values W\ howe oy, coves poadin
o Pae oxey on Odh e A © Dodey
di g |

A wmp’f%%‘%t\)h\ze. of e Wy poiabe
o e 1o e el TP SC oW e

wmp\ex

It consish o 2% (N=3) micvocs mputes
cach Node consish  ef o CPY o\&\oo@n‘na,

Pond  process®  lotal waemnowy , and

Sesial Lsmmm\%&& co rmuUNtaly oy \Tﬁu\%mc

umt

Scanned by CamScanner



Tnyey rraqrcLCQS’;S o - ﬁ"cb-\%«o\*“ on

Asvoion  \sqpa ~esolvey ous  ton pAl ek

A woald be e P oot cf% S\B,gkv:m bu::_f, &m'\-'*cb\\et
‘bao"t\\_s)’?es

™ Seeial oo bsaon '\DWDLQ&\SJ\Q.

K Poal\e) 4o s o a0 AR Ced e

Barbiyroy sy 'P-rogeébs\a Senvitey ol PO & 8.

Yequest oo She basig b{)e&*&\y\\&\@ s 0B Ies

Semia) Sy oN on ’?’YDQ&é\S\Q

Mgn ey lowes .
?'ﬂﬂ-ﬁﬂ P=Ho™m
Buy 1
—>|fx fo PT  PO{— |PT Po

arsiyen anbiyen | o = L

e ———

S eona) (é‘o,gsxa— Ao adn) S e v e e
Eackh PEOLesS e \'\G—S\\‘t’: own bun aaLiTten \Das‘c.
ey Vﬁo”m‘:& s an d Qﬁbﬁ%"ﬂj‘ oux o,
e Qﬁn‘d‘éﬂ ooy (P 0} &% cady oxnoro & Lonmnecre)
Ao e, ?fﬁvﬁﬂ © Q):) Oﬂ, e, Dext ~ \owen ‘)'1%0’?\'\'3
AN\ e,
When  anlta recdng PA=) y Po=6 ik achuadtes The bus

when  om\pnen ~Neceivexs ?I=0, Po=o M achya v owy

Scanned by CamScanner



Posalle) oa\\o‘ﬁ'rofﬁ SN \°%’F— _
The. posalle)l  bug aalory el s eI migpe
A decoden,

Cach bus  asbites \0 Ve ’?wc\\\e\ SNe e
Pag o bLug vequat  oudpdy Wine and a.
busg OCENOBedog ih P Wine

Eah  co\ories enalbled Nne wequest

line. wWhen 15 Protesgeot 12 ’Ye_q}u\c_g"nﬁis
Actesy o e s%g-kun bus

T\\& Qqsocesssgp, FYakes Londged B%‘\he\x\g

i} v OU;‘C.\'\DQ\QA%Q& W puck ine epal\ed

The ‘buy \o%\j Wo e f?fxo\f\ée& an owd&:n\\é

"QTQDS%U-[ of,, Londvel s Vo Wre Daisy
c:‘ncx‘m\ﬁs cosc.

@-r\c\\e.“(o\\\\é) e -%\%\mg g\xo@g"\-\we “sqcv,\eg;}
line, %:mm -%bus\ oo boves & 80‘\03 \\n’m (4§

Wx 2 \)’*nm’n”ﬂj &OQD&U\

CThe owdpudy ew‘g"“?‘ﬂe u\Aem gmu\c\-‘seg
a 2-brr  oda wmth RARI LENT D NN

h\%\\uﬁ ~ oW upr)- AN ONG  n 83e
'rcwuf\\na ‘f\%nc bus,.

The bouy «Qr.ﬁow‘\’m-in (BPRN) angd
bus pf‘r‘\om“*\j,ou& (BPROY) wncd Lov a

doqsus_q,\\q\“ CoN NN g of bus

o iy on O wah

Scanned by CamScanner



Fosalle]  am biyvadon

BU—? Bus RBuy, LYSEY
23 bites | o borien 2, o L Janbiken
i Ack, - Re Ack Req, Ack  Req) | k; Re
/ ] T[ / )f / [ Buy busy
Une

| \ LL@ ’f/ 11

U x=
P 0""‘*\;\ encodey

L |

| The bvusx \o\ug,g s\%ﬁqk BUSY an OPQD-QO\\QL-‘\D'Q.

|
!OUB‘PU&' Ve Ao wekrsuer AN\ i ens  when buy %
|

j}\oxxsﬁ Londben oy O~ 'Tof“&%u‘

;! The Oromuon cug weqmest (el R Q)
| oLy pud  whidn Sewvey O

| open - col\e oy

“e. oo \sry e \% Fome,  ane any o¥ey ooy WiV eng °E
lo wen - ’P”"““H‘S "‘lc\%\u’\;‘”ﬂ we o, Me Suadem

The  s\gnals U ed Ao tonstrud: A Dowalle) anbri cd%ot\
protedne  ONE bus, wequert (BREQ)  and p—nw%}r)r

(&PP\N)) LOT’T%?FMJ\@S} "\D “MNe  reopex anad

a D
et eusl

15 0\So

actNowledge maenty Signaly |
re wus WAoCE C BHCLR) used A SyPthavar A

Luy oo \myrasd on \

Scanned by CamScanner



@ i L

DS“QW3Q os bytyoh on Q\aw\\*’ﬁms

Dynaraic '\p'r\b“dﬂ C\\%o’“ﬁ'\"“m ) Ve
e 3‘8‘5’\@“\ —“Yne. cn\vvo\\}\\\’)‘\-} ISD’T oo c&\(\% —oe-
he prioy e} he devia  wiile Woe Sy
EIEUSENTN O Pers ol T

Mme sShice

The Yme s\ie o\\%o'*d'\’ﬁﬂ\ allo cadexr oo

Bred \eog¥n wme shie o) bus Rme  Yhod ©
;0‘%%@1@& Sequenmolly Ap codh  Protesssn | n vound
i,%\"m foaion. No prdewene Fven all devie

]g\'s, ANoYed e sorme orcourt o Hime o communiel

TN Ve \ousy

'Po\\\ﬁ%
M. Ao, BU system  used poNing e bouss

eI E‘:\%ﬂq\ \o “sep\cﬂcé oy o sk of) W el

‘[cc\\\eé\ oo\ \\ned SN ose &2 At Ao Al

LRty Thesae  Wnes Gae L3 ed \o%'ﬁ‘ﬂe_ o usy

‘.CD‘W’\“‘TO\\QJ\ Seojoe Yo ddane an  oddsesg
| oy codn dewnil tonfecyad  Fo Tae ous
tre  PONing s 'V‘D%"SQW““““‘\‘Z Fhe seckon

|

| f priomTy con o Ananged

|
|

‘: i_j&g |
| The \eosk wete g Uy ed (LAWY alqomin m

| aywer P Mgnosy P ORI Ap “Yoe v equeaing

A e a2 M. =M M

Scanned by CamScanner



J Lon QT ot eny a)

!

s
T0 e Loy - tome L rsX - Sevve S oneme

& Hhe OYdes r*ac.cel\/zé--
Tequest ooe

AN Lﬁi\r\w—ug\\m &s,\m\-\.‘\s\ﬁ% A Q)_\e_u&. EC\Q-\D

 PTOesS®  raust wait Loy \& Fvn

-%\"s%)(-'m) Ay — o C\:'X—‘:QD

b\k% g O ol
ib&b‘\s

Eﬂoﬁn%—“\ng douisxd— Anad D

3 The qo—\“\—‘mcﬁ A\Q:\g\a- AN moi&é\me (S

|
|

O. C\ano\m\c_ eV en S\ sn o}, Moe Aaisy Onadd o\\go"é‘\“nrr

coxne 03 Sl Cda&%&&-c_\\&lf\) 05 A~ TN -

PDoe once on O\mb:\"tqn ~ e\ e oo e ous , ;\‘ha-%
e lowexy priowly

|
i
|
|
|
|
|
!

Scanned by CamScanner



- ,; - \Oich\_p_iD_L?}_iSﬁ_CQmS—Q&\“B&—mm_B_Q;A' - -a
Sy HUNTON o O '

=2 shoned TOLNOTY

2 ommuemitelen  \s b&‘) LECOM O ame oo 0%
9N omed TN LT Y

’*3*‘ Senden’ adest e ~ e oy LRI
AN dodm Jrapehe Nowosen T | it

LODSQ_\\S Lo W \2.d =D

CorOTAM L™ on ‘\s"?ﬂ“cbkk%*\ T )o Coontely

- Oha. ca\s  a_ pwoce&mq O\ Sy '*C@D\Agg o
e M oT Y e—% Tae AenPHnaMen
‘DQ@CC\\ﬂh% S%@-&U‘ﬁ& T TS o ‘ﬁbé?. Lm\'\"‘o’o\g

e, Coramumio™ sn

Torvas O olensS ™ %%ﬁt\\f‘v oNY %C}:\“' )

| The \nsteadhion st of, & U\ protes sy,
Contoind ba3i e \WNSTTUthsy Paalr osie Waed
Ao \m?\gmm"g cotMmmunitaRen ond &dng\\ﬁm‘\‘\%q—\s‘,m
befween -(_,Qo?o)(o\*:lf\c& TYOoRSSBS: comm unjtaDon
~efens o TTRE enchang o) data  lbbeduw e
fo\x%@@"r RO teny
; %\shc\n"rbﬁ\\%o:\%m s Needed Yo L“‘,SOT(Q.

Ao ovmwed:s  Sequene, o€ protessey and
Yo enSWR Oufially  erduaie ACCeyy Ay

&\~ aneg) WM e Aot

Scanned by CamScanner



Mulhproteas ey sypkems wanally walude, e
Do, 6] trnednomiSMe Ap dea)l VRN Hae s%nd\'mﬁvao\’\ﬁ'of‘
O‘k i L AN W)

ona of Yoe T O¥Y r'?m\x\\cm T Y. L \\S"“\"GQW%}\

e  Lvae o% o. o\moemy L0 APNONE -

Hubua) erclussisn witn & e a ON .

A pvau\j AupchHoning oyl process & gkd,s-hcm.

Mmust -’\bfm\f\ée. o CoechamsS™ Sy e IR

A onanes ow&m\\;\ ACRSS O 2 ooved Mo Y and
OV shooed Yesousmees

Toe g Detessasy Ay preortedy A o, B:nom\odﬁa

Q\'\G\'ﬁ%ﬁa Smulancoualy  be wo o Mo PYotens o€
| TS roednamsin  Was el Yeneaed  coutiu o

e AU\ on
Mutne) ertAusish  enalie:  oNe  HYOo EeLSe™ Ao

evclude o \lockowr  atess Ao o Shamed ey oun®@
by o¥nen  protessem  when v s b o eodcal Sedkon

A coheal Sedhion 8 a I TAM Sequente
fthat  one eequn, oust  ommPlele  erectah oo

| \OQ{O’%Q SOICRNICY PTOlens®  acteysey Ao S oavne
, 2doMned  ~rUhousLLes, .
;‘ ™ \O.\_“’_@S\j 'V.C‘_:-"‘LC_\}:'\@_ calle semathve 1%

s offon wyed Ao nditde  wWhePaosy ©1 0d) .

!
f ¥ ! A : N .

protmsen 8 reuding o vl s
|

Scanned by CamScanner



4x s o soltwoene tonrrolled S\agq
Moy 1S Shoved 0 ol voemoxy loca’y oo
That an ProLesss con  Oeess - wo\nen.
e Seroaghee \s qual o ) Yo o eans
TThed o Dyotessem 1S @Lu\sfﬁi\s e cal
Progrom |, So Yooy “We S\homed  TNRAN OTY
1S et ovolable Jo oTnen PYOLEss &
Waen e seroapnee 1S copal to O,
The ehooed coemory 1S avatloble ‘o
ANY eques g Diotens

A o Prolersen actenseny ©h amed.

Memosy  and s erecuing o emA cal
SechHon b Sy Vne SETHAPHFE  and.
Aleomy b Wohen & \s Jg\ﬂ“\&\nm&

Tenoq oA Ses\éﬁna e wonaphew 1S
& sally o owhca) seadise.  opevalon
o X COWL  \se 'PD\%DTMQ& o> &S\ﬁ%\(‘
mAlviduwa)l  OPerol on,

A secmaPh®ie con ‘e \ﬁ‘\)ﬁQ\i'BQc\ \03
means o & teyt and Set Wnskvudon

D mudPon i a hasdwane ok

™M e AN Sy

The Nozdwena lock (&

Protenssen aenesnated S\Ca'hq\ «lr\\;\’b

Scanned by CamScanner




Senvey O peveT  o¥nen protasers  from
Lring  ne System oS o long  ox ¥re signe
\S  ahWR-

Tre test ond  Seb weksudpon  Yellh ond s
o Sea Phwe. ond achHva o \ocdke  mechonis M-
AVAINg e Mme. —Paoy WBSTEUUHoN 1S el oy
eetadNed - Taie 'P'n(\llﬂh c¥nen P¥ O L% S ONS

L vom L\ncﬂ\%‘\h% e S-Lmo\?\ﬂ@@. \o e en WG

TiMe ol e AHTOEBLS & \S ’\@’\“‘“‘3 \E and Ve

Tme Yooy W \S s@v\*‘m% W
O ssumme hay e Sernaphehe

\‘& oo QOD’Tj
\o capsn S\dm\oo\i%eé \0\3 et

leX Hre tonemonic "V SL Aas,'\cdﬂot\. e

teskt ond  set Same loed " o pevorm on-

| The et sadhen T SEN P fos TS

R & ™ \1%‘6\*\3 Loy Sermoagnh e’
M [’35‘\\1 <\ X semmaphse

Tha ~ O\ B R Adeiemned whal o do Next:

The \axy \nstrathoen e proqram  muat

e on SEW W O (kero) 4o ~eate A\no,

s'\woa\o_c\ eSO L '\b o\nhen 'P"‘DQC_%&.@*\.

Scanned by CamScanner



