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-'CoPRocesSSoR FoR THE 8086 ! | 'PH.y:/c.r.

- STAcwk CormpPuTer o S I : , e e
- CAN ALSo Access IMEroRy " ' - AT . BRookHAveEN NATIoNAL LABorATORY
- CAN Aecess OTHER STAck ELEMENTS . AN EXPERIMENTAL PRocESSoR WAS RBUILT
- Ivrecvar 8o- 817 Format (Terporary I?EALJ' To RuN PATTERN RECOGHMITION CoBE FoR

- Inteaers: 46, 32 am» b¢- a7 . EVENTS IN TWE [IMULTIPARTICLE SPECTRoMETER,

= FLoaTing Pewnt: 32, by pua 8o - ar o IT‘ CoNJ‘I::E.n o0F I“‘Iof‘o f?om 69000
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" THe £8ocoe, As 1T WAS EXPECTED THAT
SCcAlE, DECoMPoSE, NECATE, ABSOLUTE VALvR | vaaf?sas 0F m:.oay'rs: of EXISTING FoRTRAN

~ SQRT, TAN, ARCTAN, EXPoHENTIAL LoGARITHM. ~ TROGRAMS Woutns RUN on THE PRoc€sseR.
— ON-CHFE* BXCEPTION HNANDLING ‘
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!

- . ' . -~
r

T"E!?Foi?nnnca MEASUREMENTS WERE r-mie,
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‘ /e S A 8 MH2z 68ooo (INSTEAD oF § IMHz)
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MULTIPL ' 2 ‘ :
o1vine Y [rax ; /48 ("f“f;,’?,?m, THE EBNL RESLLT: ] |
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SQUARE RooT . 28 g - _
4 /. o MIcRo PrneESiaR AiD> A FLOATING. Potrvi
N ' ATTACHMENT HAS THE ToWER of
A VERY HIGH PERFIRMA. & FLOATINGTNT A Cne 6
PRocass,n | _ —9)- . = /36:» oF A oe 7 ee.

= ‘(_/_. ofF 4 PFDFAa (a”‘l,{r\ A~



_ 68 coo DESI ' FLOATING
MEr Ry ModULE : PotnT  OPECATIGN
‘ 65'44 APU . TIrErR
EXAOoR RUS T

\

InTerrace
7o FnPAo .

To FRors
?ib ‘P-to

Qe I Byre /s

REpusTEIy ET AL, A MICRoPRocEISOR- BALED SINGLE
BoARD ComPUTER FoR HIGH EHERGY PHYStcs Event
PATTGRN REBEoLN! rmln, i PRoc. ToPitat Cor{F;
AppLitarionr MicRoPRecgsteR To HEP BXPERIMENTS,
MAy 433:, GEvEva; "'CERlit 84-o'?, bl 479497

-3

THESE . FLOATING ~ [PotiiT AT vacHeicrs siisa

NoT B& ] ContFoundan \WiTH

FAST MueTiPLier CHips,

THERE ARE SEVERAL oN THE MARKET:

~ Am 25So0s (¢x2, 76 ws) | 7o B& Pur i
- Mc do483 (¢x2,5e us) - ARRAYS

L ~TRwW 8 HY (T8, ¢5 a.f] 2% cumre,

~TRW 8HU] (8x8, S us) unsiGren ranaroruds
~-TRW 42 HJ {arxqaz, 8o us) 2’5 2srape + Ui, MAan.
= TRW 46 HY (44x 4L, dao ks) 25 Compt + UNS. MIAGE

‘-Au. 258553 (928, (T w) _ e
~ Mmi 675‘5‘8 { 8~ 8 Qondewns) | .
~MC Aogea (3:9 19 us) . -

= Mmr 6?54‘ ' (4‘!44 800 h.l)"
- Am 25L85254¢ (9x8, foe 1)

- 74 FS's'g (9x8 320 ns)

-S8P g8  (9xf, 235w

2's ComPliranT
Bus. OIENTED

THESE CHIPs ARE INTEMDED r;oR CortITRueTIa
OF FAST ARITHMETIC UNITS, AS NEEDED IN
SiGraL Peocs::ma ( FFT, CoRRGLATon:, /-‘u.rse.r]

THE LAST GRouP can -3 ATTACHE:: To
MicRoPRoLECIeRS, BUT WITH CoNS| DERABLA
HARDWARSE EFFoRT, '

THEY Be FIXeD=PoinT ONLY. ¥~
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Persoriar ComPUTERS.

HARD To DEFINE PRECISELY, BUT THEY Are
~ cHEAP ( BAsE Price ¢ §2500)
- PRoVIDED WITH SUFFICIENT
« SoFTWARE
s DocLMENTATION
So THAT A LAYMAN MAY RAPIDLY PReFIT
FRom ITS USE, '
~ GENERALLY Soib IN ‘Compurern Stomes”
DEPARTMENT STarES,

oR EVE‘N n .

e TYPICALL)/

o GENERAL- PurPosE

o STAND- AloNE

o MieRoPRoCESSR-BASED

e ConVERSATIONAL INTE&’A&?MN WiTH USER

THE MICRoPRocESSaR 1S IN MoST CASES A
2itoG 280, MoTo RolA 6800 o2 A
MoS - Teennotogy 6501, Ace 8-3i7

MEMoRY s1za (RAM) PANGES FRar
4 kBytes 7o 64 [CByTEsS.

Sysrrm 5 USUALL}' SUPPUIED WrTH A KEYL: AR,

PERIPHE:?ALS THAT .CAN B& EASILY ATTACHED:
-~ B/W TV moriToR (SuPPLIED OR Yoeul OWN,
~ CAsseTTA TAPE DrRIVE

~ 5% or 8- inew DISKETTE (FloPPy Disk)
~86—



THeRE 15 No MoOrePoLy FoR Hore
LOMPUTERS, WIMILE THE MARICET s 8N RMa UL,

Hunoreos (TrHousanos?) of smace rFiems
ARE AeTive IN THE FiIfLa.

A.DVANT‘AGES FoR THe Usce:

- MHe ¢an BUY CHEAPLY A WinE RANGS

OF CormPoVENTS AND HARDWARE

EXTE'N.SMHS. ~

- HE CAK o.'&T‘AIN CH -17'-”!.)/ MAN)I SarT WARE
PAatkAGES,

FIrsT HoBBY comPuTeR was Airrarr §%.

('4975', MITS ae. , ,fl,ac IN fIT FoRr)

‘.

‘THE ONES SELLING BesT: - '

AT Lred 4373
Tazie Stincie's TRS.-0 . 450 cae
CoritaroiTa FET nes ﬁ.l?/‘?: Ao ceo
APrLe APPLe I aus Tpve €5 000

wds oTHsar , - . 8o coo
. ' oo eso

La Repvasiea 49 Coorem ase 43 q1:
TrRs- 90 ' .34 %

CoMMalc?E | 2.9 %

Heweerr- PAemﬁn 2 %

TB3rm 1%

APPLE 2o L -f,!..

 SERIOUS APPLICATIONS,

L PpLioaTy

=S

i

Horme /HoEIs‘y CortPutitive
GAMES
Musie
TELEPHONGE ANSWERING, 2IALING
ENVIRONMENT [ HomME APPLIANCE ConTRoL
BUDGETING, [NvesTrenT Anacysis
PerRsonar Recorss, Drarias
REeciPes , ~

- Wors Processivs

= Fovearion

ComPuTER- Assistes Insrruerion (CAT)

- ?Roﬁesuwm. AND .Busmes.

BuraETING.

GENERAL LEDGER

TAX [ PAyRoLL Aecounrine
PERSONAL REéobx
FILING

CALENDARS ,
"?emﬂr PRE PARATI N
"\WorRa Pﬁocesnnc
EteemRoric Mmz.

~

K

CLEAR TREND To 'hove“ FRoM FRIVOLOUS Te Moe
THis 18 Skowy By THE

SYSTEMS CONFIGURATIONS AND S$4FTWARE PAClendas
oFPERED. ~d9—



[ivriovaTions

- PRice [ Psrrormance
- MAf?KermG,.msrmnunoN AND TMAINTENANCE

- .DocumervrA‘}‘mN

- Peripnerars ( VDU, FloPPEs, PRinTERS)  ~
- LAnGuAGss

- OPcRATING. Sy.:re:w: FoR SMAtL CoNFIGURATIsNS
-~ Use oF GRaPHIcS ‘
~ EDIToRS

- DATA CormraviicATionNS

Pro2esrs MANUEACTURERS ARE FACING:

- [NFofc‘r‘?ATtorf FoR THE PoTENTIAL CUSTOMER

—~ TRANSPORTABILITY OF SoFTWARE

- SoFTVIARE FPiIRrAcy ~
TRANSPoRTABILITY IS MABE DIFFICULT By
HARDWARE DESIGN CHoleBS: - MEMmoRY MAP

{ RAr]/Rom]

- ADdRELIGS AMD _
ConvEnTions #er 1[0

To :P@Evenr SoFTWARE PIRALY PRoTECTION
MECHAMISMS ARE USED:
s HARDWARE : KEYS WIRED IN THE SysTEcq
' PLAs FoR ADDRESS TRAW(ATIN

ScrAMDLED PRoGRAMS
~d9- '

o SoFTWARE ¢

] [7' IS PMoRE THAN A ComPILER Aloné:

LAV L o

..BA‘SIC_ 1S MoST WIDELY USED )
' PASCAL is Becorine VERY PoPULAR 2 |
ForTran } |
o EXIST
COBOL | '
ForrH
C - o -

.BU.SINE:J A PRLICATIONS ULE \MAIHLY ﬁsmsy-rmne
PAckAGES (c-‘. Visicate, ContRortsR, Casnien)

PoPuz.A:?try of TPASCAL 1s 2uU& To THE

UCSD Pascar system.

CorPLETE PReGRAM DEVELFMENT Acd
Exec;ﬂoﬂ SENVIROMENT Folk SMALL com” TERS,
- TEXT EniToRS
~ FILE MANAGSMENT UTILITIES
- COMPILERS ( Paseac, .ﬁmu-)
- ASSEmBLER
‘- LinkaGE BBi1TOR

Hignty TranspoRrTAzle tystert (Wanws o
N 20 MINIS AND MICRoS),
BASts 15 THE UCSD p-MACHINE 3 SIMPLE STAck

CorMMPUTSR, 1MPLEMENTED [N NHARDWARE OR N Folm
ot An IﬁTé{RPRsr.sj@_, - 30~



AR P U+ I L s 3 S A

Ao
20

| 480
A?a

'rry

Jgo

240

260

260

‘270

280

310
340

i
?;60
11

Jbe
8io

TPEM SIMULATIGH oF BoUNCING BALL

+ DIr1 X (4oo), Y{4e0), Z (4e0), T (400}
PRINT "IMITIAL HEIGHT oF BALe (r7)";
Inpur H -

IF Hzo THeN 840
Pi?u!v'i' H

t

! .
REM  INITIALI2E PARAMETERS

LET BaTlt)=Xl)a2(s)c0
FoR II-..=4 7o 99

Golua 30

IF Y{I+4a)se THEN 320

IF BaN THEN 36e .

LET 4= DxY()/ly(1)- y(ru))
LET 24a-cx(2(1)- Gu.‘bl)

HEXT '
Go To l,'oo'

| - !

Rem svaﬁourme 7o cucumr& .

LET 7‘(:ru}a T(I)+J>
LeT x(r«)_. X(Z)+ Vx>

PETULRH
Envn

ExAmMPLE oF PPAScAL

VAR A, B,C,D,%X4,X2: REAL; F:CHAR;
BEGIN -
piz BaB-LxAxl
IF D>=0 THEN
BEGIN

Fi='R's Kl::-; (--‘B- S@?‘i‘(b))/f?“ﬂ);

K21 (-.Ba-__(ﬁ)i?'i"(:b))[(a;u‘A)

END
ELSE
Re&IN
Fi='e '; Xd:=-Bf(2w8);
| X2:: SORT (-2)/(214)
Ena;

E_N.D.

33—



Tt P B Y,
FProt RAM
PscompPILE
??E-Wé:é
HoST '
; INTERFACE
HosT
SeFTWARE
& revit ReitraGeet

A

Harbwars

A

LANGuAGe APPRoACH

-3

PRoGRAM

HosST
InTereAce

HosT
SoFTWALRE
ErnvirRopMEnT

. —B |

H ARDwARS

B

PRoarAm

V. Inrerence

HosT

HosT
SorTware

EnviRonrisnT

MoVE

Pasear P
STACK MACHINE

HARDWARE

A

~34—

/

ENVIRoMENT APPRoACH

FProarAM

Hosr

Iﬂ"rﬁ nREACE

MHosr
" SoFTWARE
Enypt Ronmen

T Pascar P

N StActe riAcmins

HA rRbWARE

B
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L ey A
PR g
(”,_: FR ¥ S A
- AR

PERSsrae ComPUTCRS HAVE STIMULATGD Tove
DEVELoFMEnT of Uscr Tmsnuy OPERATI NG
SYITers, Ruriticg ot Smace Consrcurarions,

PURPoSE OF A 0PERATING SyiTEM:

=~ PRovidE FACILITIES, \UMILE AT THE SAME TIME:
- Hize tow-tevee dETALLS,

ke

-

Rovarey Two TyPes of O :

- GENGRAL PuprrPess

(?’?oces; Cen?‘zeu)
THE SEConND ABMTS USER PRoGRAMS (Tasks),

- /?EAL—-/—;ME

INITIATED By EXTERNAL [NTERRUPTS,

. . _
TAsts oFf Arx OreraTing Sysrenm, 7

A "'PE?QCE.S'JQ:’E PO ARGE: ..rv."'-’f.

| ~ ESSQNTIAL FoR NULTIP)?oM?Anmtnd {ys75m

~ MULTI-TASK (IIO Awd PRocessing 1)
IN:ERPROCGJJ J'yl‘(CHIZON!SAHaN‘ SEMAPH::!?EJ‘

ReAD - Moniey. WRiTe AS INDIVSATLS OPsRation.

- )
A - MermeRy Mawacimin

= MEMoRy Att ecaTion ¢

+ Overeays (ParTs of sarme PRocRan v same SPAcE)

- CHAlm nG (A PReGRAM Can eate NEXT one Fwm m.m-)

35— - SeGmentaTion (PﬁoGﬂAﬂ IS cuT v Preces gy OS‘)

3. PERIPRERAL /‘*’?A}‘fm;:-.smff.»:»‘“:

= DEvice Allocarron

=~ Interrurr Hanseinsg

- DEvice InvEPendent USeR- INTEREACES
-~ DEvice DRivers

« SPoctimng

;{f. Fite IMAnAGZa&mr.
- F1ee Attocation
_ -~ PRoTECTION
ﬁ,; o -.b{o?scro'ﬂy/CA?ALoG
~ DRIvERS
Not ALt oF 7rese FACILITIES ARe NEEDED
A SINGLE USER SYysTEM.

-3(—

FaR



OPsRaTING Systems For Personne ComPureRSs |
(RefF.: Etecrronte Desien Mews (Ev), Mov. 5, 4986) "

- (JCSD-Pascar ans APrie Fascac
» MULTITASKING, OVERLAYS, SEGMENTATIoN , NAMED FILES

- -

o Paseat + Assempier

~ CPIM 2.2 (DiGirar Researen)

o Sivate UseR, Dbvice INDEPENDENCE, SPootinG ™
o Assematses 8ofo, 28

s APL, Baste, FortrH, Lisr (NTERPRGTERS

o Baste, Forrrar, C, Pascac, PLl4, Covat Comprinas

» Xarsermataas FoR 1802, 868C, 6502, £ 8oa 8a 8

- CP[NET 4.0  and  MP/PMT 44
AS CP/M +: n
s MULTITASICING, MULTI-USER

h 13

- _VEf?IA.DcI Ferr MoroRota 68 eco

- DoS 33 Fer Aepee |
e SINGLE ULER
. 6§02 AstemBLER
Yo Froating - Po:nt At ‘/Nlrac;sp BAlle INTERPRaTERS,

- D068 68 or ég
o £8o0 Arep 67903 MAcﬂo-A.rrcnusﬂJ
e Raste anns UcSn -arear INTERP RETERS

s Bnsic, FoRTRAN And CoBil CarmPligRS.
-3 3

# s Basie

Severat OParaTInG Syysroms tAve Boaw
DBRIvEd FRom UMNiIX. -
Unix WAS 2svecopsn A7 Bew LaBerarerics
FoR PDP-ar AnD SET A STANDARD FoR

OPERATING SYsSTEMS,

- XENIX

« System v User messs, MMULTt-TALKING ,
PMULTI-VSER

e Assemaecas FoR 086, 2 8eos, (8 oocs, PIP-tx

INTERPRGFER

e C ComprLen
Xerm 1s A Levet F Unix oParamine Syerem

- CRoMIX |
-~ |
SysTem VS User r1ed€s, Mueri-Thasicine,

MuLTiuseR | oLt PRocessers (1)
28 '
BAasie avd Lis?
ForrRAar, CoBot . ComPILE RS,

MACRe-AIIEMBLER

INTERPRETERS

..33...'
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\/‘/E GAED A LoT o WS R Cord a3 ie

ViR AN OPERATING sysﬁ;-';v{.

As THE OS MHi26s THE lLow LEVEL 3eTANS, Wi
CANNGT Do OULUR SPECIAL THING \WHICH NEEDS

THoSE Low LEVELS,

SvpProse WE wanF To USE A HoBBy
CoMPUTER FoR DUR EXPERIMENT AND THAT
WE WANT TO MAKE USSE OF THE ‘Heaw LeveL’
LANGUAGE FACILITIES. OFFERED.

THEN WE rusT PRovidE TWlo INTERFACES !
- BRTULESH CoMPBIOR ANDd THE MNAZBWATS

OP Tt SREPERIME Y

-~

THG RIGH-LEV5L

- B ETWEGH TR0 GIAFT ceitd

‘f‘ur; Low=LEVEL [NFTETPRALH ;:’a".s@:';';:'ﬁ.si
FirRst of ALL, MAKE SURE THE CoraiPVUTAAR NAS
THE NECGSTARY &XPANSIN CAPABILITIES,
Commonorse PET HAs An JEEE-(38 intsreacs
(oTHErR MaAmss: HP- Bus, & PIB).

-~ ConTRol of MEASVRING IniTRUMENTS
- fPeADING oF MEAtLREMENTS
MaAny

INTERF ACES,

MoDERY INSTRUMENT: HAave lses.(8f

4938

FoR ITanpans {84 AN.rr/re‘ee sl (,83-

APPLE- HAS SLoTs AVAILABLE PoR USER
fNTERFAte: THE SLoTS ARE .ADDRESSARLA WITH

A

l.oGh:M. A.b po?s::e 5.

NANY SPEcIAL INTERPACT BoARDS ARG oFrFeRED
FoR THe APPLE.
Sa&s ADVERTIIAMENTS INt.

'-.BYTE ' "Mcéﬂa_u Hiee ¢ 49 [/yr e USA-
' * §3s/yr sumeace

‘ _ J3lya A Euzers
'~ CREATIVE ComPuTing S
- EDN
- ELecreonic: Mcanaw Hiee
- ELECTRoMIc DESIGH HAyun?
~ ComPUTER DEsStan -~ |
- MicRo (T€EE CompPuTer S‘oc:;ry)

' .ﬂ f.oe + ntnata.lml' BES
-}' 22 roR Nor-Maemasas (q)umnmy}

- CoMPu'i‘SR (Ieee Comrurcn Soe:ery)

A CAMAC [NTEI?FA(.&‘_ HAS BEsey

DEVELOPAD PR THE Apng- (CAaMAPPFLE)

Annd 1S Desert DE2 rv: PRoe. Toprent Conh ew |

Aeret N:c;?.?ﬂoc-’ trt HEP ExporiranT, Ganava,

IMAy 4381 CBI?N 8’4-0; (Oxozy ET.AL. »23( 3-2)
~ho—
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CAMAPPLE ComSISTS oF Two CIRCUITS:
- GEnerAL Purposs I/o Svmsytrem, Meusan
 IN THE APPLE. Dassd on 6522 VIA
(Versarice Inrenraca ADAPTBR)
- CAmac fnrsﬁmcs, HoVs&ED I A Carne CRATE.

.

CNAF 1t TRawnsréres In & eyctes, wa tae

B- Pof(’T of Tns 6822, The Leasr Stammcanr
BITY of THE B ouTPurl 128NTIFY rutl&m@mnw:.
oo ;& wre £ ( B1-3C)
o4 : 2 Birs € (Ba- B}
do : S B N (B2-3C)
A4 r G Bers A (Ba-35)

|

B3 ITARTS A cana; cy'ct.g.ji
DATA S TRANSPERRAD on THE iA Porr
DATA" DI RECTIen REG1ITBRI MUIT.BS (61 1y
‘SePTWARE IN Aafuncm- Wirh FHE Funetion (F)
PERFoRMED,

F = O-?‘
Fa A6-23

135 ﬂqai RRoiv Camac
i Werrs 1o Camac,

An I/o Svnsysrers on APpLe. MAy conTain
256 ByTes oF l_ Me'm‘m?y,'_ AlcESSED zy‘w ‘
ExeeuTing PRH#N (n is stoT wumBeER)
A PRor (14 CAﬁAPPte CoNTAINS THE
NECEISARY PROGRAM, WHICH HAS AECESs To
THE Rastte VARADLES F CHA D Ao IR

THe JSeouerce
' ' F=o
C=2
MNads
Ax¢
PR3
PRINT D
Wite PRINT CoNTEBNTS oF SUBADDRESS {, AT JmmeS
w epare 2 ((Leasr Sicmeicant Byra, 2¢, Bers

um B6 ReA> By REPEATING PR#3- PONTD 3 e,

MANy VERStems o6F BASlc ComTAINS Coriinivds:
- Peer : |
Ler A= Peer (255) ~ .

SToI?E’S CoNTENTS oF A BSoluUTE I‘.‘?EMoR); Lac.«ﬂw
258 /v VARIADLE A. '

- Poke: |
- Porwe (255, 45)

SToRES Ao, v ABSoluts Asrrsss 255

THIS Attows To BxcHANGE ONE ByTe AT Wia

TINE WITH THE BXTERNAL WorLd, via A PIA
PoR ]N.r'rmvce C B |

43— A L
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..l, 3~

Pricalem:.

St Wi TRaEAT A Ble<ty 2F - ATA | e
AN IXPIRunSNT (VT DIA SR NS e
Tl scass FTRE Ddavn Fliw A 6 a-bL
LANGUAGE A W4T i e AR ]

THE ProIiem ARISCS Because fre OS
SToRES VARIABLES WHGES IT Trimies P4,
o™ WEGET  Wa - LANNT |

A DMA CoNTRolLLER TWERSFeRS Doss mer

KNow WHNERE To JToRE THE BATA,

CASE 4 :

THE WIGH-LEvee lAnGuAaca And OS. (Lo&aue)_

PRovIDE LINKAGE 7o RouTinNgs wRITTSN N
As.icmazare.(é.a. UesSD Pascac)

THE Followine RouTINE Witl THEn BE ABLE
To TRANSMIT THE STARTING ADDRESS To A DMA
CoNTROLLER : | o

XDEF =~ BuFFer-
SETDMA LDAA RBUFFER AT &xscurien
: TirE Locarteny
LDX CSETDrMA+4  SET3MR 4 Awy
A . Ier>mA+2 WL
STXx. Dmacont CoriTAIN THE .
f - ABSetuTE ADBREST
: or BuRrrFErR . -
DMACON  EQU - CRAO . AdoRes of Bma
. CoNTROLLER,
RBUFFER Bs2 Soo '

Wy Rase I/Afzmue.r 7o

‘CASE 2:

THe "HIGu-Leve” Lanbuace Dobs NaT PRewips
LINKAGE To ROUTINES WRITTGN IN ASIEMmBLER

(¢-9. BAire inTerPRATERS), \

THE SymBolic NAMES FoR BASIC VARIAZLES RErauy
THEN  UNicNowWH |

70 .A PRoGRAM WRITTEN m
ALigmRLER. '

ACCEss To A VaRiABLe Aﬁ.’f?Ay DECLARED 1
BASic ¢Aanw THen e OBTAINEGD FRam A UScR
P_Roa RAM Wit THE HeLP of Nampre.

AT Bxaeution of Batie ftaramanr

| .X_= USR (AZ%(O)).

THE VAzmma Pointar VARPTR conTains THz
ADDR2SS OF THE FIRST GLEMENT o8 THA Aﬂraay AZY
KNoWLEDGE of THE ABSSLurs ADBDRESS .

oF VARPTR (e3. 009l-q7 me T, cola-9; cck
| _.Apﬂa') Allows THE VS8R PRosRAH To Access

TNE Aﬂ’m\y. BATA MAy Tham BE mu PRem TNE
- OUTIIDE w«:ﬂl.:b &Nb Jl‘ol?&‘b N THE Aﬂ&ny Pof?

' 'Pﬁocrumc. ay A RAfte PRoaRM

\WHERE To Pur in MEMeRy THE USER FRegRAM ]
- T'ype T As A REM an e Basie PRoatar
= Pur r v v Akm\y, TyPe IT i AS 2ATA
L STers :r AZore

DeTAtes " /YGU);EN IYGac Hmn, Liwtci.: s
Bmamy BATA ‘LoD .

~ LT

H:m.rm :

lad—F TV

‘ s



CONC/. vlilon: __EVOl;UtlatY: ‘ STAND ~Alome
' BATCH
You can use A Personac compurer: FoR Fire CHARING
fCEASoNADLY FAST TRANSFER OF DATA BLocks Pt e Con?-anm-
To /FlRoM EXPERIMENTAL EQUIPMENT, AND THan . \ R
PRocsss THE DATA. ' i WEAKNESsES OF TIme-SHARING SysTEMS:
17 15 Mewecver  MESSY, PATNELATLY i = Eeorornic: - PoReHASs + Runnina cosrs HIGH,

THE eAtn OF A BANIC INTEGPRETS R '~ OPERATIONAL

' e Inpvinvar Producrivity Areecran 2y

- LoAd on THE SysrTem, ' |

o HarDwARE FAlcuREs ARmeeT ALe veses
¢ DIFFICULT To BXPERIMENT WITH NEW

NEAT Soz.‘ur/o/v s THE BASIe INTERPRETER
'fT.t GLE JHouldr TECOGMIZE ComrtAndS Allowing
RBALONABLE COMMUNICATION WITH EXTERNAL,

Noti- STANDARD DEVIEsS,
' $YITEM SoPTWARA

THIJ‘ IS5 DomNE - 1Y CA VIAR. . L ¢ DIFPICULT To EXPSRIMENT \iiTh MA RDWARE
' ~ TECHMNICAL: NoT Potit TG To AcHiEve.

Rerarences: HiGH BAnDWIbTH INPUT [ouTPar  werk

ung 4 o : ] .
a e ‘) | KEY BoARD CortruMie ATIONS),

4

- Jauc Hemewwny, mC OPSRATING SysTEMS

. . - . TREND TFowaRdS PoweRFUL PERLONAL CoMmPUTERS
DiREeToRY, BN NovemBER &, 4440, - . : J

WirH = Vizgo Diseiay

-~ Maric Overcaard, UCSD Pascal: A PeRTABE . =~ TABLET |
. SoFTWARA wal?an'menr,}f‘or( imacLe comPUTERS, o . ~Liarnr Pern
Proc. MaT. Co_MPurQR_ Cont. _/{5 3_0’ Fk ?47-?5‘4 ) T : _ FLoPPy IE)‘“K‘
- Mt Harn Disx
+ sTe‘

‘4; : THESS 'VoRk:rArun:" ARS Lirvicap Tbaer_&cn AxD
Baal Y "DATA 2asE racruns” wa Locat Area Narwori




_Son& '.!‘y.rmns m USs

< ALTe ar Xerox Pare
ETHEENE: '
ALTo I3 A PowERFUL mAcmNe BorLr an
DiSeRETE ComPonsnri. TRoDUEGD N
LimTED QUANTITYlFoR X ERox INBERNAL USE.

SHARE D

PELIPHERALS GLoBAL |

& a a paTa ZASE .~ PERQ (THRaa RivaRS CormPany) WAS (1s7)
Connekcmuy AvAaltABLE

Gamy

-

y LARSE , ) e BATA Ccaf‘ml

'Coﬂ?a':’m‘ cmm}m& Agew .ﬁ " ma:j?&s Catiith A 2
' - APollo OMAIN

- . 1 . .
1 ! ' . - sacar memwori .o '
[ ‘ DESIGNED By PEoPLE FRom 3 Rivees.

- Corican . _
\:;a 8 A Basar o 2. MoToRera 68eco’:
' / 7 : e ONE FoR PRolE&SSinG
' ‘ 2umB - «owe FoR DISPLAy
? TERMINALS ,

— Higu Resocution TAsTER Sean GRAPHMS
— FAST ETHERNGT- oR C‘Amzr’wéc fPing - Lirca

LoCAL AREA YETwWo RIC
) ~ SHARING OF axpaunw- )?G.reu!?cas ( 2ises,

Pemrsm)
ARe ESSENTIAL maeemaw {1 of sy.;rams
BAseDd on PERSINAL ConPuTﬁ_‘ﬂs FoR
Pro F83StonALS. S

_L/Li TH /
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