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# A SUPER CHIP FOR NEXT-GENERATION
PERSONAL COMPUTERS
TONY ZINGALE,COMPUTER & ELECIRONICS,
AUGUST 1983,

1.super chip

2.clock pulse gencrator
3.aystem controller
4.object code
5.compatible

6.bus

7.board

8.8-bit bus interface
9,part number
10.timer/counter

11.baud rate

12.<elay counters
13.direct memory access
14.pointer ,
15,interrupt service routines
16 .wait-state generator
17 .memory mapped 1/0
18.1/0 mapped I/0
19.fetch

20.block move

21.push and pop

22.stack

23.rotate/shift immediate
24.multitasking
25.effective address
26.seqgment register
27.displacement

28 .microcade

79.bus interface unit
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PROCEDURE ungetChar(c:CHAR);
gEgiows one character at a lime to be pushed back on the input. *)
IN
—gera e A poulomn g d_nqj.:n.'p‘slﬁ‘sld.nl.-j I YT ) IF ::::gg::: : ?r{emply) THEN
N ;11 5 ELSE
e 5 31—l writeln('ungetChar' can’t unget more than ona character at a time');
FUNCTION nextChar.CHAR:
{" Skips over blanks. ")
VAR c:CHAR;
BEGIN
(" This is a Texas Instruments-style calculater. it parses arithmetic HEPEAT
exprassions using the usual pracedence rulas. UNcTiL= gelCha?f
Written by Jonathan Amsterdam, December 1984, Eoge Sl
B nextGhar 1= ¢;
END;
FROGRAM TiCalc: FUNCTION charTolnt{e:CHAR):INTEGER;
(* Converts a numeric character lo an integer. *)
CONST . BEGIN
endOffile = 0; (" special characler signifying end of file ") IF NOT (¢ IN digits) THEN BEGIN
emply = 127; (" characier used to indicate that savedChar is empty*) writeln{'charTolni: *, ¢, ‘is net & digit);
endOiline= 13; (" special character signifying end of line *) charTolnt ;= O;
END ELSE
TYFE charTolnt : = ord(c) - ord('0%);
nodetype = (inop, unop, numbar}; END;
nede = “noderec;
noderec = RECORD FUNCTION getNum({c:CHARYINTEGER:
CASE tag:nodetype OF { Reads a number from the input. The first digit cf the number has
binop: {cperator. CHAR; already been read and is passed as an argument. *
tefiOperand, rightOperand:node; VAR n:INTEGER;
unop: (uOperator:CHAR; BEGIN
operand: node); nim 0
number:{num:INTEGER), REPEAT
END; n:= 10+n + charTeint(c);
C := gatChar;
VAR UNTIL NOT {¢ IN digits);
savedChar: CHAR; ungetChar(c);
digits: SET OF CHAR: gethum ;=
END;
(* input functicns *) |
(" node creation functions *}
FUNCTION getChar:CHAR; {* The fallowing three functions creale nodes for the parse trea. The first
{* Ussful low-level character input. Asturns specisl characters al wo each return NIL if their node arguments are NIL. *)
end of file and end of kne. )
VAR c:CHAR; FUNCTION binopNade{opor:CHAR; lopand, ropand:ngde):node;
BEGIN VAR n: node:
IF savedCHAR = > chriempty) THEN BEGIN BEGIN
getCHAR ;= savedChar: IF lopand = NIL) OR {ropand = NIL) THEN
savedChar 1= chriempty); binopNode = NIL
END ELSE IF EQF THEN ELSE BEGIN
getChar : = chr{encOfFile) New(r, binop);
| ELSE IF EOLN THEN BEGIN WITH n~ DO BEGIN
getChar := chriendOILine); lag i = binop;
readin; operator 1= opor;
END ELSE BEGIN feftQperand : = lopand;
read{(c); nghtdperand - = ropand,
geiChar : = ¢; END;
END; binophode := n;
END: ND; q  douio

END; __‘. |




Figage 55,158

WP o

el o Lailaaly

#* CONTEXT-FREE PARSING OF
ARITHMETIC EXPRESSIONS
JONATHAN AMSTERDAM , BYTE , AUG.1985

Farth

Charles Moore
Polish-postfix
context-free grammars
sentence

noun

verb

adjective

. adverb

10, Noam Chomsky

11, generative grammar
12. Backus=Naur Farm

O~ O AR RN =

alatessley | pugo o Naur 3 Backus
ey 115 gy o FS 05500 3 s
i3. Parse tree sl
14, binary tree

15. character

16. recursively

17. subroutine

18. statement

to—b 3| gldy 1i= cedle oF auut oz )
31 gt Ty 2 oS T bojsial gy 1
rlogs b gl paa (S lyge pau b syr
Il pedia 53 o, b leke” aS el
[ WUy FRPL PR Ry P
b agh B he e s
gy Logd sdlob sl g o il
cad L e " S o lesia e S5 Sy S
RESOY Y I R S T L
o Ly S gk T3 o 15 by (g owtdie
5 8 yan bope
cacd Lagds Gy sholy g 0 00 130
p gl ena,le
if-gtmt ::= if bopl-expr then stmt
stmt

while-stmt ::= while bool-expr do stmt

LW prpOT P L

else

F s de e s barpe o B g b

o Lougs fasges o [ Stmt ) WMoton s 193

[T C R PRI LYy S [P ') R EpCy |
caps Ly saniSenjen

[ ]

i) | SppS oy S pandS oS agal
Syl g o g gl Led g a0
L oSy Tl e s Lo legdge o
b g0 g L et g3y oKt b cam iy
cats g e b gt g ey o T faie
Saw g Jo b $a a2 Lis s jaS "M
oge b g vi{F44)
wills o fyo oS dpd ap e {Taf)ed opeie
3 eogmmmd B8 i o Loy spaes w148
T O L P T e N 2
Lo ol granS o g by salope ool
s oplcdiimen Loslast sdl jolh oSyl
Foas g asde ol Al srSes e bles
v gl
e o laie 1y s L i | i
32 L A G it 15 S lal
ket 45 )Ty gt e 30 B S0
o)

auly mides L

assignment ::= letter := expr

FUNGTION unopNode{opor:CHAR; opand:node):nods;
VAR n:node;
BEGIN
IF apand = NiL THEN
unopMode ;= NIL
ELSE BEGIN

new(n, unap};

WITH n~DQ BEGIN
tag : = unop;
uCperalor : = opar;
operand (= cpand;

and;

unopNade =

END;
END;

FUNCTION numberNode(:INTEGER):nade;
VAR n:node;
BEGIN
new(n, number);
WITH n- DO BEGIN
tag = number;
num o= i
END;
numberNode := n;
END;

(* tre-printing procedures *)

PROCEDURE ptree{n:node; deptn:INTEGER),
BEGIN
WITH n* DO
CASE tag OF
binop: BEGIN
ptraa(eftOperand, depth +2);
writeln{' ':cdlepih.aperatar);
prreg(rightOperand, depth + 2);
END:
unop: Begin
writeln{" ":depth,ucperator;
ntree{operand, depth +2);

END;
rumber: writeln(" ":dapth,num);
END;
END:;

PROCEDURE PrintTree(r:node);
BEGIN

ptraefn, O);
END;

(" parger °)
{* Each of the thee parsing functions returns NiL if an error
ooeurs in the parse. *)

FLINCTION term:node; FORWARD;
FUNCTION factor:nods; FORWARD,

FUNCTION expr:node;
{* An expression is gither a lerm, or a term +,— an eXprassion.
VAR c:.CHAR;
nnooe;
BEGIN
n:= term;
expr ;=
IF n <« > NiL THEN BEGIM
¢ = nextChar;
UF(c = ‘#)OR(c = '-') THEN
expr 1= binopMode(c, n. expr)
ELSE IF ¢ < > chriendOfLine) THEN
ungetChar(c),
END;
END;

FUNCTION term(* :node*);

(" A larm is &ilher a factor, or & factor */ a term. "1

VAR ¢:CHAR:

n:node;

BEGIN

n:= lactor;

tarm = m

IF n <> Nl THEN BEGIN
C := nextChar,
Fic=")0CR({c = ") THEN

term ;= binopNode(c. n. term)

ELSE

ungetChar(c):

NO:

END:

FUNCTION factor(":node");
(* A tactor is either a number, or a - folawed by & factor,
or a parenthesized expression. ]
VAR c:CHAR;
BEGIN
¢ := nextChar;
IF ¢ IN digits THEN
facior : = numberhodelgetNum(c)}
ELSE IF ¢ = ‘=" THEN
factor := uncpNode(c, factor)
ELSE IF ¢ = ‘(' THEN BEGIN
factor ;= expr;
IF naxtChar < > )’ THEN
writeln('close parenthesis expected');
END ELSE BEGIN
writeln'illegal exprassion’);
factor := NIL; R
END:
END:

FUNCTION eval{n:nods)REAL;
{* Evalustes a parse tree. Assurmes that the enly binary operations
are +, -, ", and [ and that the only unary operation is —. ")
VAR op1, op2:AEAL;
BEGIN
WITH n~ DO
CASE tag OF
binop:
BEGIN
opl 1= evalfieitOperand);
op2 ;= evalfrightOparand);
CASE operator OF
‘4" oeval = opl + 02
‘~" eval 1= opl ~ op2;
" gval im opl * op2;
': eval 1= opl /op2:
END;
END;
unap; eval 1= — evaljoperand
number, evai i= num;
END;
END;

PROCEDURE run;
VAR renode;
c:CHAR;
BEGIN
REPEAT

write{'> 7.

n s @Xpr;

IF n <> NIL THEN BEGIN
writeln;
printTree(n);
writsln;
writein(eval(r).0:2y;

END:

UNTIL FALSE:
END;

BEGIN {*** MAIN PROGRAM ***)
writeln(‘Tl-styla calcutator’),
writain{'Enter an arithmetic gxpression and hit <RETURN >."):
writeln{'] wit print a parsa tree and evaluate the expression.);
digits «= ['0". .'8'):
run;

END.
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THE UNIX PROGRAMMING ENVIRUI’%ENT
Brian W. Kernighan & Rob Pike
Byte/McGraw-Hill , 358 pp. , $26.95
ISBN & 13.937681-X

INTRODUCING THE UNIX SYSTEM

Henry McGilton & Rachel Morgan
Byte/McGraw-Hill , 556 pp. , $19.95
ISBN : 450/013

UNIX THE BOOK

Mike Banahan & Andy Rutter

John Wiley & Sons , 272 pp. , $1%.00
ISBN : 0905104218

THE UNIX OPERATING SYSTEM

Kaare Christian , The Rockefeller lniy.
John Wiley & Sons , 318 pp.

ISBN : 0471-89052-9

THE UNIX SYSTEM

S. R. Bourne , Bell Lab,
Addison-Wesley Publishing , 351 pp.
ISBN : 0-201-13791-7

EXPLORING THE UNIX SYSTEM

Stephen G. Kochan & Patrick M. Wood
Hayden Book Company , $2G.95

ISBN : 6268-0

UNIX PRIMER PLUS

Mitehell Waite , Donald Martin 4
Stephen Prata

Prentice-Hall , 414 pp. , $25.95
ISBN : 672-22028-8

REAL WORLD UNIX

Jobr D, Halamka

Sybex Computer Booka , 200 pp. ., $9.95
15BN : 0-89588-093-8

UNIX PROGRAM MANUAL (vOL. 1 & 2)
Bell Lab,

Holt-Saunders Ltd. , Both : $69.90

15BN : 003-061742-1 & 003-081743-X

THE C PROGRAMMING LANGUAGE
Brian W. Kernighan & Dennis M. Ritchie

Prentice-Hall , 228 pp. , $22.50 “’
ISBN : 13-110163-3

THE C PRIMER

Les Hancock & Morris Krieger
Byte/McGraw-Hill , 256 pp. , $16,95
ISBN : 0-07-025981-X
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Donald Martin

Byte/McGraw-Hill , 531 pp. , $29.95
ISBN : 583111-2

THE BIG RED BOOK OF C

Kevin Sullivan
Jobn Wiley & Sons , 1g0 pp. , $13.00
ISBN : 0905104684

C : AN ADYVANCED INTRGDUCT ION
Narain Gehani , Bell Telephone Lab,
Camputer Scisnce Press s 332 pp.
ISBN : 0-88175-053-0

ADVANCED C:FOOD FOR THE. EDUCATED PALATE
Narain Gehani y Bell Telephone Lab.
Computer Science Press s 313 pp.

ISBN : 0-88175-078-¢

THE SMALL C HANDBODK

James E. Hendrix

Prentice-Hall , 256 pp. , $23.35
ISBN : 8359-7012-4
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PROGRAMMING IN C

Stephen G. Kochan
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ISBN : 6261-3

PROGRAMMING IN C
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Prentice-Hall, 190 pp.
ISBN @ 13-729641-X
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THE UNIX PROGRAMMING ENVIRUiNTﬁ
Brian W. Kernighan & Rob Pike
Byte/McGraw-Hill , 358 pp. , $26.95
ISBN : 13-937681-X

INTRODUCING .THE UNIX SYSTEM

Henry McGilton & Rachel Morgan
Byte/McGraw-Hill , 556 pp. , $19.95
ISBN : 450/013

UNIX THE BGOK

Mike Banahan & Andy Rutter

John Wiley & Sons , 272 pp., , $13.00
ISBN @ 0905104218

THE UNIX OPERATING SYSTEM

Kaare Christian , The Rockefeller Univ,
John Wiley & Sons , 318 pp.

ISBN : 0471-89052-9

THE UNIX SYSTEM

5. R. Bourne , Bell Lab.
Addison-Wesley Publishing , 351 pp.
ISBN : D-201-13791-7

EXFLORING THE UNTX SYSTEM

Stephen G. Kochan & Patrick H. Wood
Hayden Book Company , $20.95

ISBN : 6268-0

UNIX PRIMER PLUS

Mitchell Waite , Donald Martin &
Stephen Prata

Prentice-Hall , 414 pp. , $25.95
ISBN : 672-22028-8

REAL WORLD UNIX

John D, Halamka

Sybex Computer Books , 200 pp. . $9.95
ISBN : D-B9588-093-3

UNIX PROGRAM MANUAL (VOL. 1 & 2)
Bell Lab.

Holt-Saunders Ltd., , Both : $69.90
ISBN : 003-D61742-1 & 003-061743-X

THE C PROGRAMMING LANGUAGE
Brian W. Kernighan & Dennis M. Ritchie
Prentice-Hall , 228 pp. , $22.50

ISBN : 13-110163-3

THE C PRIMER

Les Hancack & Morris Krieger
Byte/McGraw-Hill , 256 pp. , $16,95
ISBN : 0-07-025981-X

C PRIMER PLUS

Mitchell Waite , Stephen Prata &
Donald Martin

Byte/McGraw-Hill , 531 pp. , $29.95
ISBN : 583111-2

THE BIG RED BOOK OF C

Kevin Sullivan

John Wiley & Sons , 180 pp. , $13.00
ISBN : 0905104684

T+ AN ADVANCED INTRODUCTION
Marzin Gehani , Bell Telephone Lab.
Computer Science Press y 332 pp.
ISBN : 0-88175-053-0

ADVANCED C:FO0D FOR THE. EDUCATED PALATE
Narain Gehani , Bell Telephone Lab,
Computer Science Press , 313 pp.

ISBN : 0-88175-078-¢

THE SMALL C HANDBGOK

James E. Hendrix

Prentice-Hall , 256 pp. , $23.35
ISBN @ B359-7012-4

PROGRAMMING IN C

Stephen G. Kochan

Hayden Book Company , $20.95
ISBN : 6261-3

PROGRAMMING IN C
{For The Micoccmputer User)

iobert J. Traister

Prentice-Hall, 190 pp.
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