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Vaoltage
source

(a) Swiltches in series —logic AND

S
&)
.

Voltage B
source

(b} Switches in parallel —logic OR

Figure 1-4 Switching circuits that demonstrate binary logic
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FIGURE 4

Mechanical implementation of the OR function
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OUTPUT

FIGURE 5

Mechanical inverter

—ip
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FIGURE 6

An And block constructed by connecting an Or block to inverters
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INPUT B

FIGURE 7
An Or block built with hydraulic valves
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No element in the description of physics shows itself as closer to
primordial than the elementary quantum phenomenon, that is, the
elementary device-intermediated act of posing a yes-no physical question
and eliciting an answer or, in brief, the elementary act of observer-
participancy. Otherwise stated, every physical quantity, every it, derives
its ultimate significance from bits, binary yes-or-no indications, a
conclusion which we epitomize in the phrase, it from bit.

— John Archibald Wheeler, "Information, physics, quantum: the
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INPQT. — — OUTPUTS
INPUTS — s
LogGie
8Lock
> ReG/STER > —
NEXT STATE
FIGURE 14

Finite-state machine, with logic block feeding register

ANYTHING Bur A ¥

FIGURE |5

untockED
State diagram for a lock

with combination 0-5-2
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8-BIT BYTE
J A0
f N
6 0 0 ¢ 0 0 0 o
IQ ] O 'y O § O )l O 1 O 1 O. O '
6-Bit 7-Rit 8-Bit 12-Bit
Character internal code  ASCII code EBCDIC code  card code

A ol 001 13 VLV 1100 0001 12,1
B 010 010 100 0010 1100 0010 122
C 010 011 100 0011 1100 0011 123
D 010 100 100 0100 10 0100 24
E ol 101 100 Q101 1160 0101 125
F 010 110 100 01 100 0110 26
G HIU 3§ 10¢ Ol 100 0111 12,7
H ¢l1 000 100 (XKW [1060 1000 2,8
! 011 001 100 100 1100 1001 12,9
| 100 001 100 1010 1101 0001 1,1
K 100 Q10 10 1011 LIoL 0010 1z
L 10 011 100 1100 1101 ol 113
M 100 100 LLU I 0] L1u1 0100 114
N 100 101 100 1110 o1 0101 1S
0 0 1140 o 1111 1101 0110 116
P 100 I 101 0000 1101 011! [1,7
Q 1 000 101 0001 L1101 1000 1.8
R w0 oM 101 OO Lor 1wl 119
S 110 0o 101 011 11ag 0010 0,2
T 110 o1l o1 01w 1110 0ol 0,3
U 110 100 i DI 1110 0100 0,4
Vv Ho 101 1 0110 1110 0l 0,5
W 1o 110 101 011 1110 0LI0 0,6
X nu i 101 1000 1110 oin 0,7
Y 1nr 000 101 1001 110 1000 0.8
Z 111 001 101 1010 1110 1001 0,9
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™ B S D e b T e 111j

" :I;:z ol contRoL ";’msgtsa' UPPERCASE LOWERCASE
olololof NUL/DLE| SP | 0 | @ P \

0 16 32 48 64 80 96 112
olofo{1] SOH | DC1 | ! 1 A Q a q

1 17 33 49 65 81 97 113
olo|1|o] STX | DC2 | " 2 B R b r

2 18 34 50 66 82 98 114
ole[1|{1| ETX | DC3 | # 3 C S C S

3 19 35 51 67 83 99 115
ol1|lo|o| EOT |DC4 | $ 4 D T d -

4 20 36 52 68 84 100 116
o[1|o[1| ENQ | NAK | % 9 E U e u

5 21 37 53 69 85 101 117]
ol1/1]le] ACK| SYN | & 6 F V f v

6 22 38 54 70 86 102 118
o|1|1|1| BEL | ETB | 7 G W g w

7 23 39 55 71 87 103 119
1lelolo| BS | CAN | ( 8 H X h X

8 24 40 56 72 88 104 12
1loje[r1| HT | EM | ) 9 l Y i y

9 25 a1 57 73 89 105, 121
1le|1|le| LF | SUB| =x - J Z i z

10 26 42 58 74 90 106 122
1le|1]1] VT |ESC | + : K [ k {

11 27 43 59 75 91 107 123'h
1l1lele| FF | FS S < L \ 1 |

12 28 44 60 76 92 108 124
1/1le{1| CR | GS - = M ] m }

13 29 45 61 /7 93 109 125
1{11le] SO | RS : o N T n | ~

14 30 46 62 78 94 110, 126]
1l1]1]1] SI | US | / ? 0 _ 0

15 31 47 63 79 95 111 127

Figure 1-8 The message “Hi Sue.” in ASCI!

TOO]OOOIlOlOOIO]OOOOOTOIOOTIIHO10|I]OOIO?O|O|TIO
\/\/\/\/\/\/\/
H i (space] S u e :
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Figure 1-2 Memory cells arranged by address

Cortenls

l

I
‘p‘g‘

I

- Canerts

0978.20 Dy21.50 DEI7 0P
2 3 4

———————— accress

Memory

00101110 | (Location 0)
11010011 | (Location 1)
Datatormemory | 01010011 | (Leocation 2)
00010000 | (Location 3)

CPU -« 10111111

Data from memeey [Tg700110

11101001

Progam 00000111

counter: Address for 10100110

readingwriting | 00010001
data. 00111110 | (Location 10)
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MEMORY UNIT

sum

0000000000

operand 1l M 011100001

operindl? 16001000010

~fo001000010]RI

Digital logic
circuits for +—{ 010010001 1]R3
binary addition

0011100001 R2

PROCESSOR UNIT

Figure 1.3 Example of binary information processing

Flgure 2-6 The machine cycle

(1} Retricve the next nstraction

& ot
{3} Perform the action & from memory ﬁscm;ig:fd
requested by the & by the progra e
« d th cremen: the
instruction in the and then i
instruction register program (Ounter.
Decode

|2] Detoce the bit patteém
In the instruztion register.
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CPuU

Registers ALU

Control

i

SYSTEM  BUSSES

{

‘NFUT
UNIT

MEMCRY

CUTPLIT
UNIT

Figure 2-1. Main Units of o Computer.
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Program unit
Program control and
lever column indicator Card hopper

Main-line switch

Card stacker
Printing mechanism

Punching station

Functional control

Keyboard

FIGURE 4.11 IBM 026 Keypunch (Courtesy IBM).
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Flgure 1-7 A disk storage system

Tracks

Read Write head
Disk

Agcess arm

\
S e

Disk mation
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Source program
in high-level

language

Program

Object program _
Program in macnine execution by
Lo islation language maching

{b) Muitistap transiatesexecute seguence required by the translation process

e 4.2 Program to read two integers and print their sum.

RDPRT

THAT [S IN
PRINTS THE

E ¥ 2t A x4 e e

STM
BALR
USING
ST
LA
* OPEN INPUT
OPEN
OPEN

GET

CSECT

THIS PRDGRAM READS TWO NONNEGATIVE

INTEGERS FROM A DA
THE INPUT DATA STREAM, COMPUTES THEIR SUM
RESULT IN A SINGIF LINE ON THE PRINTER.

THE INPUT DATA IS ASSUMED TD BE REPRESENTED AS 10-BYT
DECIMAL INIEGERS, WITH EITHER LEADING ZERDES OR LEAD

THE SUM IS PRINTED AS A 10-BYTE UNSIGNED DECIMAL INTE
LEADING ZEROES PRINTED AS ZEROES.

14,12,12¢13)
12,0

¢, 12
13,SAVE+4
13,5AVE

STANDARD ENTRY

AND OUTPUT FILES
(TRANS,C(INPUT))
(PRINTER,CQUTPUT))

CARDS FROM INPUT DA’
PRINTER IS SYSOUT

READ ONE DATA CARD

TRANS ,CARD INPUT AREA IS *CARD‘

CONVERT EACH NUMBER TO 32-BIT BINARY

PACK
CVB
ST
PACK
CVB
ST

COMPUTE THE
L
A
ST
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BCD, INT1 FIRST INTEGER !S AT
5,BCD ITS 32-BIT BINARY It
5,X STORED AT *Xx~*.

BCD, INT2 SECOND INTEGER I5 A7
5,BCD ITS 32-BIT BINARY I
5,Y STORED AT ‘Y’

SUM, AND STORE BINARY INTEGER RESULT AT *Z
3.X COMPUTE THE SUM 0F THE INTE
3,Y AT SYMBOLIC ADDRESSES X & Y
3,2 STORE THE SUM AT SYMBOLIC ¢
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FORTRAN Equivalent
Arithmetic Aigebralc
Statement Equation
Y= (X+6.)/F-¢C yzx-;—ts—c
Y=X+6./(B-2C) p=x4 2
b~ ¢
Y=X+6./B-C y=x+-g—(‘

PECANS TOASTED WITH
CHIVES

4 cups shelled pecan halves
4 beef vowllon cubes, crumbled
% cup dried chopped chives
Yo cup (Y stick) butier
Scit and freshly ground pepper, if
desired

1. Preheat oven to 300.

2. Toast pecans in shallow pan in oven
for 30 minutes, stirring occasionally.

3. Add caumbled bouillon cubes,
chives, and butter, mixing well.

4. Return to oven for 15 minuwes and
continue to toast, again stirring often.

5. Add salt and pepper, if desired.

6. The nuts may be served immediate-
ly, warm or coul, or stored inan aicight
container fnr furure nse. They will keep
for a month in the cupboard, or in-
definitely if frozen.

Makes abowt 1 quart,

begin ' _
I. Request the list of names and call it NameList.

2. Request the name being sought and call it
KeyName; '
3. On a black board called Count write the number

zZe10;
4. Repeat the following for each name on NamelList:
if the name on NameList is the samc as KeyName
then add one (o the number written on Count;
{the old number is crased. leaving only one num-
ber on Count} o
5. Announce thai the desired answer 15 writtcn on
Count
end.
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on mouseUp
set the name of me to "Click to Stop!"”
repeat until (the mouse = down)
put "play " & (card field Sound) & -
" tempo 400" && randomnote() into str
wait until the sound is "done"
do str
end repeat
set the name of me to "Random Notes"
end mouseUp

(defoperator do-laundry
tlevel :causal
:for (achieving (clean :?))
t:filters ((believed " (clothing ,?1)))
:steps ((TAKE-TO-MACHINE
(achieve “(on ,?1 laundry-machine)
:call-back
#' (lambda ()
(finish TAKE-TO-MACHINE))))
(TAKE-TO-BED-WHEN-DONE
(achieve "~ (after laundry-done on ,?1 bed)
:call-back
#' (lambda () (succeed)))))
:initially (TAKE-TO-MACHINE)
ttransitions ((TAKE-TO-MACHINE :>
TAKE-TO-BED-WHEN-DONE) )
ton-success ((believe "~ (clean ,?1))))

INTELLIGENT PROGRAMS P

EMBEDOED PATTERN MATCHER

Lisp

COMPILER OR INTERPRETER

MACHINE INSTRUCTIONS

AEGISTERS AND DATA PATHS

FLIP FLOPS AND GATES

TRANSISTORS
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Phase 1:

Phase 2:

Phase 3:

Phase 4;

Phase 5

Phase 6:
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Editor

Preprocessor |g-——p

Disk

Disk

Disk

Compiler r—.

Linker PR

Disk

Primary
Memory

Loader -

Primary
Memory

CPU I‘—P

Program is create
the editor and sto
on disk.

Preprocessor pro;
processes the cod

Compiler creates
object code and s
it on disk.

Linker links the
object code with
libraries, creates
a.out and store
on disk.

Loader puts

program in
memory.

CPU takese
instruction a
executes it,

possibly stor
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