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SECTION 574-100-101TC

COPYHOLDER

COMPUTER TERMINALS

.- PRINTING TERMINALS
- ALPHANUMERIC TERMINALS

- GRAPHIC TERMINALS

Figure 2 - Model 33 Keyboard Send-Receive (KSR}

: . . . Teletypewriter Set
This get of transparencies is unfortumately incomplete due to
difficulties in reproducing some of the slides presented during
the leeture. One of the first computer ierminals,
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PRINTING TERMINALS

Basic CoMPONENTS:
- THE PRINTING MECHANISM

= THE CONTROL LOGIC sobartcal _
. *Golf-Balt’

- = .THE CHARACTER GENERATOR, IF N:. - mement Ay
. Emborsed
© = THE KEYBOARD Craracteny
= THE COMMUNICATION INTERFACEH
Prinser
Mechanism
Movermnent
| Golf baft printing hank its printing functions
Part of & cy han st of & com- much &t the cylinder mechanism, axcept that the sphara itelf strikes
plota sharscwer sot embassed in & swries of rings sround the small the peper without the aid of s hammer. R

sytindsr To print, the mechanism moves tha cylinder into position
dlong the paper, rotaims it snd shifts it vertically, than strikes it with
» hammaer.

Idler Gear

One Saction of Train
: - {48 Characters}
Communications

Media

Computer l Drive Gear

Process

PRINTING]
HECH. |

_ Thia pra . Shhm-hdtnndim.unwnhpdnmmnofa“
et peinting ""'m"",' H"“"‘":':"L notant "’"‘m "““"h" of linked cherscter “sup™ moving st conttamt wpesd, Precissly
balt o the paper. . timed hememers meks the impremion striking from behind the

il — puper,
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04 Honermtion

Serial matrix printers ¢mploy a singls heed that moves acrom
the page. E'setromagnetically driven pins in the heed form the char-
scters from dot patterns. Each can of the pririt head across the pags
produces one line of print. Tha number of pins varies, but 7 is most
cammaon.

Drive
Roller

Writing
Toner Flow Nibs

Direct slectrostatic printsrs use » specislly-costed paper pes-
sing over an arrey of styli of nibk. Each stylus is charged to produce
tha requirsd cutput. The papar then passss through s toner bath
trom which the charged aress attract ink particles.

Transistorized
Elermant

SO
\ ‘/kmnvaﬂ‘xs

Elermanty Within
One Hasd

A singts thermal matrix haad moves across the paper snd

L The matrix head ale-
ments are that when switched on heut. The hat
spots force s heat sensitive dye in the paper to changs color and

sTops ily at sach ch

creats a series of dots.

Intermediate Surface
on Rotating Drum

Multiple Mirrors
" Mounted on
Rotating Drum

Light Beam Moduiator
{Controlied by Charscter
Genermor} Path of Light "

Heam from Laser

Indirect slectrostatic (laser} printers newd no specie! peper. |

A moguleted lseer iight besm, simed s1 an intsrmediate surface
{drum), forms dot mewix charscters photosisctrically. The drum
i then toned with ink powder and transters the ink to the paper.
Hent fusas the ink to the paper,

ALPHANUMERIC TERMINALS

CRT TERMINALS
OR

VDU (VIDEO DISPLAY UNITS)

CRT TERMIMALS

BASIC COMPONENTS!

THE MONITOR., OR DISPLAY SCREEN

THE DATA STORE

THE CHARACTER GENERATOR

THE KEYBORD., INTERFACE WITH THE USER

THE COMMUNICATION INTERFACE. WITH THE COMPUTER



‘ CRT
ELECTRONICS

!

DATA
-—
CATHODE
* RAY TUBE REFRESH
(CRT) MEMORY
DATA
CONTROL DATA
Logic [¢—>

KEYBOARD

TRANSMISSION
INTERFACE

TO
REMOTE
TERMINAL
ORCPU

Typical CRT Display Terminal Functional Block Diagram
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CRT TERMINALS

ComroNeNTS oF A PROGRAMMABLE TERMINAL
FIRST GENERATION ( TILL 1974):

TTL LOGIC, 150 ICs

 SECOND. GENERATION ( 1975):

KevBoARD TTL LOGIC., MICROPROCESSOR, 100 ICs

DispLAY THIRD GENERATION (1978)

CHARACTER GENERATOR TTL LOGIC, MicroprocESSOR. CRT CONTROLLER
60 ICs

M1cROPROCESSOR {CONTROLLER) ToDay:

INTERNAL STORAGE MicropRocESSOR, cusTom LSI. TTL Loaic

19 I(s ..0R LEss
EXTERNAL STORAGE

CommunicaTION LINE

PERIPHERALS, E.G; PRINTER
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VIDED, CHARACTER, and

DHEPLAY
€AT. VIDEQ,
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INTENSITY|

L
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1
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i i a > MEMO INTERFACE | VIDEO REFRESH
, ] 2 s%pponnge | (PROM, POM) N RracE Y mﬁﬁi%s
b {RAM) {RAM)
Lo I : T I T I
| . DATA, CONTROL, TIMING AND POWER BUS |
. SYSTEM PORTS FOR OPTIONAL
: TaiNG | INTERFACES TO PERIPHERAL
g H . — : ' DEVICES.
i w | Bt Pl J -1
. POWER - |- OPTIONAL |
§ suPPLIES: |- ADDED |
MEMORY |

BLOCK DIAGRAM OF A MODERN ALPHANUGMERIC TERMINAL

Al
KEYBOARD INTERFACE
CURKDK CONTROL, ERASE,
TYPE,LF.CA. BS
Jio-Jad
SO

L

Block diagram of an early alpha-numeric terminal
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ALPHANUMERIC DISPLAY TERMINALS

ADVANCED FEATURES:

- EXTENSIVE DIsPLAY

- VIDEO ATTRIBUTES (INVERTED VIDEO, UNDERLINE. FLASHING)

~ PROGRAMMABLE KEYS

- ALTERNATE CHARACTER SET

- PRINTER PORT
- DETACHARLE KEYBOARD
~ LARGE SCREEN

-19_

SYSTEM
MEMORY

PAGE

PAGE
2

W7

CRT

DISPLAY
PAGE 1 | scrOLL
PAGE | | scroLL |

MULTI-PAGES TERMINAL
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? v
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Yes!
o ™ | |t e
message? repea d ash anether
e o deh
<}
<

AD

POLL FROM COMPUTER

7
G 4. Acknowledged o

[ C J
IR I
L:"m!;'. . oK. m!"?' ”l-:'-'
o | repeat moge " please
113 L_L 2
j P

MESSAGE FROM COMPUTER

Potiing. With several terminals skaring a common line to the central processor, one way
of ensuring that they all receive adequate service is for the central processor to scan ur poll each
terminal in turn, (@) transmitting data or (b} receiving data from the terminal.
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— Plotters

~ Computer Graphics
- — Pen Plotters

| . Drum
— Non-Interactive (Passive,

Batch) . Flatbed

Hard—Copy Devices (Plotters)
— Photo—Plotters

— Microfilm
— Interactive — Electrostatic Plotters

Graphic Displays — Ink—Jet Plotters
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brum-type plotter

LRUM 0w
CARRIAGL tEFT

ORUM
DOWHN

DRUM DOWN
CAPRIAGE HIGHT

RALSE
PEN h CARRAGE
LoweR LEFT

ORM P oM
CARRIAGE LEFT DRLM CARHIAGEU:!G#T
ue

Direction of movement related to control
as viewed from front of plotter,

Graphs are plotted with axes oriented

25 shown, ,
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Oefiaction Plates Formation

v
Paper
Drop Chargs
Generator - Efsctrode
Crystal  Plezo
Driver Crystal

Pum i Filter Unused ink returned to
Ink Supply g m riarviir for recycling
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Principle of a storage tube display

1ic Displays
orage Tube Displays

freshed, Line Drawing,
Stroke, Calligraphic

.aster Scan
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Storage Tube Displays

coruten INTERvaCE prai

Advantages .

DILRY *| oremar
HENORY 1

—LOW COSt - " REFPESHED n:al;an

—Good Resolution

Principle of a refreshed display

—No Flicker

-—High Density Graphs Possible
Disadvantages .

—No Partial Erase

—No Djmamic Display

—Low Speed

_32_
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Refreshed Displays

A_dvantages :
—High Level Interaction

—Dynamics

Disadvantages .
—High Cost

—Possible Flicker with
High Density Graphs

—Expensive Interface

=-33=

Beginning Beginnin
of Fleld | %f' ?—'ieldga

525 |
Lines

A A
End of End of
Field | Fleld 2

Host
CPU

interface

Frame Display Monitar
. Buffer Controller i

[e1=]+]

General frame buffer system.




Black and white frame buffer system with 1 bit plane

/ Ll it s 7 T

A R )
[
) -

]
i
[

)
W 1TTETT
ARb S N

N Bit DAC
2N

Black and white frame buffer system with N bir planes
driving a DAC.

Hard Copy Page |
53 Rows of Text 7

Hard Copy Page 2 <

P Ele ()

Screen
Boundary
34 Rows
of Text

Display
List in
Memory

SCROLLING TEXT AND GRAPHICS
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PLOT-10 EXAMPLES

DIMENSION XDﬁTﬁ(?) YDATR(?)
DATA XDATA- 6. 8..3..4 .8 ,6./

DAaTA YDATAG. Ill 114..308 . 354..291..385, -

CaLL INITTIIEO)

CALL BINITT

CALL CHECK (XDATA.YDATA)
CHLL DSPLAY(XDATA.YDATA)
CALL FIMITT(@2, 790!

STOP .

END -

400
3% » ””””,'
_ ‘ ‘\\\\\\\Nh "””,ﬂ
- s =
-
250 :
200 \ /
150 \//
lm » LJ Li L - LA L) T 1 ¥ Ll T T L L]
2 3 - 5
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DIMENSION XDATAC 43, YORTRC 13 ‘
DATA XDATA=1.,12 .1, _
DATA YDRTA-12, ,335 Ne33 Ta21.,700.,632.,472. .35, %2, ,

& 680 1729
caLL !NITT( Ia)

CaLL BINITT

CARLL UBRRST(B a.0>

CALL HFRM(

CALL CHECK(KOﬂTﬁ YDATA >
CAlLL DSPLAY(XDATA. YDATA )
CAlL TINPUTCID

CalLlL FINITT(O. 708>

STOP

END

10900
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Microprocessor
Bus :

interface

i 4|phq\nﬁmeric Writéable Microprocessor|
Character Charactar B
Gensrator Generator sriace

§ ROM RAM

) Porclisl to
Serlal
Converter
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STANDARDS

ACH/S166RAPH STATUS REPORT OF THE
GRAPHIC STANDARDS PLANNING COMMITTEE
oF ACM/SiecGRAPH

CoMPUTER GRAPHICS., S1GGRAPH/ACM.VoL.1l,
No.3, FaLL 1977

DRAFT INTERNATIONAL STANDARD [SO/DIS
INFORMATION PROCESSING., GRAPHICAL
KERNEL SysTEM (GKS). VErsIoN 6.6
FuncTioNAL DESCRIPTION,

150 TC97/SC5/W62, 1981

REFERENCE TEXT

PrRINCIPLES OF INTERACTIVE COMPUTER GRAPHICS
By WM. NOWWAH anp R.F. SPROULL

Mcoraw-HIiLL 1973



APPLICATIONS

- CAD/CAM

- ARCHITECTURE

- SCIENTIFIC APPLICATIONS
- PROCESS CONTROL

- CARTOGRAPHY

- BUSINESS GRAPHICS

- EMERGING FIELDS
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