Software
lools In
Pascal

Good programming is not learned from generalities, but by
seeing how significant programs can be made clean, easy to
read, easy to maintain and modify, human-engineered, effi-
cient, and reliable, by the application of common sense and
good programming practices. Careful study and imitation of
good programs lead to better writing.

Kernighan
Plauger













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(#...%) comment 10
>, < input-output redirection

$ last line 171

$ metacharacter 147

% metacharacter 147

? metacharacter 147

» metacharacter 148

& metacharacter 162, 165

i notation for pipeline 81

# page number character 230

acopy 101

Ada 5

addfile 93

addstr 53

advantages of pipeline 83

Aho, A. V. v, 162, 167

algorithm, choice of 34, 64,
108, 110, 124, 128, 129,
161, 259, 275, 312

algorithm, file comparison
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algorithm, hashing 278

algorithm, hash search 275

algorithm, heap merge 124

algorithm, quicksort 117

algorithm, regular expression
148

algorithm, sorting 111

amatch 150

amatch0 147

amatch1 148

ambiguity, if-else 27

append 192

append mode 174, 191

archive 103

archive, design of 88

archive header format 93

archive hierarchy 105

archive manual page 86

archproc 104

arguments, blanks in 46

arguments, command 44

arguments, filename 81, 129

arguments, macro 262, 283

arguments, optional 80

arithmetic expression 295,
298

arithmetic, line number 172

array size 29

array type 44

ASCII character set 14, 17,
40, 116, 271

Augenstein, M. J. 62

automatic capitalization 261

BACKSPACE 34, 249, 253

backtracking 148, 161

balanced merge 129

Barnes, J. G. P. 5

Barron, D. W. 168

begin-end 18

Berkeley Pascal 321, 332

binary search 275

binary trece 124

BLANK 17

blanks, leading 245, 274

blanks in arguments 46

blkmove 195

block. outer 8. 52, 322

block structure 90

bold-face 258

boolean type 17

boundary condition 14, 16,
19, 23, 77, 127, 185, 195,
238, 242, 244, 250, 292

break 228, 235, 247

break 249

Brooks, F. P. 5

Brown, P. J. 309

bubble 109

bubble sort 109

buffer procedures, edit 193

359

INDEX

buffer representation. edit
191, 219

bugs 20, 21, 145

built-in, changeq 296

built-in, expr 295

built-in, ifelse 295

built-in, len 296

built-in, macro 284

built-in, substr 296

Caesar cipher 47

calc 60

call stack 286

Campbell-Kelly, M. 309

*“‘can’t happen™ 153

capitalization, automatic 261

carriage control 34, 37

case statement 18, 27, 154,
184, 235, 311

catsub 203

center 253

centering 252

change 163

change manual page 166

change command, edit 198

changeq built-in 296

changing quote 288

char type 10, 14, 44

character, escape 174, 260

character transliteration 47

character type 10, 44

character width 248

character class 47, 143, 157

character class, negated 49

characters, counting 13

characters, counts as 38

character set 38, 115

character set, ASCII 14, 17,
40, 116, 271

character set, EBCDIC 14,
42,116

charcount 13
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charcount manual page 14

chart, structure 105

checking, error 41, 43, 104,
186, 282

choice of algorithm 34, 64,
108, 110, 124, 128, 129,
161, 259, 275, 312

choice of data structure 23,
129, 132, 147, 185, 195,
290

choice of defaults 80, 228

cipher, Caesar 47

ckglob 210

ckp 197

close 328, 350

close manual page 317

close primitive 74, 107

closure 143

clrbuf1 194

clrbuf2 222

cmp 116

code, tricky 251

cohesion 311

combining programs 60, 61

Comer, D. E. v, 309

command 235

command arguments 44

comment, (*...%) 10

comment 10, 209, 281

common program 133

compare 69

compare manual page 70

compare0 66

comparison, file 63

complete copy program 9

complexity, time 110, 120,
126, 129

compound statement 18

compound tests 50

compress 39

compress manual page 40

compression, text 37

concat 75

concat manual page 76

concatenation, file 75

conditional compilation 281

conditionals, format 263

connecting files by name 68

const declaration 11, 25,
265

constant, symbolic 11, 25,
35, 265, 312

Constantine, L. L. 108

construction, incremental 87,
114, 145, 232, 284, 312

construction, left-corner 87,
95

context search 172, 184

context, standard 52, 315

context search, reverse 172

control flow 27

control program, edit 186

convention, quoting 287

conversion, hexadecimal 61

conversion, octal 61

copy manual page 12

copy program 8

copying, file 7

copy program, complete 9

coroutine 246

counting characters 13

counting lines 14, 59

counting words 16, 59

counts as characters 38

coupling 251, 312

create 328, 343

create manual page 317

create primitive 84, 107

creating files 83

cross-reference listing 139

cscopy 126

ctof 60

ctoi 59

current line, . 171

cut and paste 204

Dahl, O.-J. §

data representation 147

data connection, pathological
243

data dependence 251

data structure, choice of 23,
129, 132, 147, 185, 195,
290

data structure, directory 88

data structure, heap 124

data structure, line-pointer
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data type, pointer 277

data type, record 194

declaration, const 11, 25,
265

declaration, label 28

declaration, program 65

default 188

default line numbers 176,
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defaults, choice of 80, 228

defcons 280

defensive programming 41,
98, 100, 138, 153, 240

deferred evaluation 268, 284,
287, 296

deficiency, Pascal iv, 28, 29,
44,52, 54, 74, 112, 149,
154, 294, 295

define 271

define manual page 280

define running time 281

defproc 280

deftype 277

defvar 277

delete 101

delete command, edit 197

description, manual page 12,
20, 45, 317

descriptor, file 67

design, format 233

design, top-down 41, 169,
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design of archive 88

detab 24

detab manual page 21

Deutsch, L. P. 225

device independence 11, 61

dictionary, machine-readable
133

dictionary order 130

diffmsg 66

Dijkstra, E. W. S

dimensions, page 78, 238

directory data structure 88

distributed directory 88

div operator 115, 295

dochq 302

docmd 215

documentation 12, 20, 21, 87

dodash 53, 157

dodef 294

doexpr 298

doglob 211

doif 297

dolen 300

doprint 189

doread 207

dosub 301

downto 28

dowrite 208

duplicates, removing 131

EBCDIC character set 14,
42, 116

echo 46

echo manual page 45

edit 215

edit buffer procedures 193

edit buffer representation
191, 219

edit change command 198

edit control program 186

edit delete command 197

edit global commands 208

edit hierarchy 186, 196,
218



edit insert command 198

edit line buffer 192

edit line number variables
181

edit list command 219

edit manual page 178

edit move command 199

edit print line number 198

edit scratch file 219

edit status code 180

edit substitute command
200

edit synopsis 170

editcons 217

editor, screen 170, 226

editor script 224

editor, stream 223, 227

editproc 216

edittype 217

editvar 216

edtype1 217

edtype2 220

edvar1 216
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endcmd 350
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enumeration type 180
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equal 64

error checking 41, 43, 104,
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error macro 294

error manual page 318

error message 187
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esc 55

escape character 174, 260
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escape character 54

evaluation, deferred 268,
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evaluation, order of 188, 267

cvaluation stack 286

exchange 115

expand 42

expand manual page 43

expansion, text 41

expr 299

expr built-in 295
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external sorting 120

extract 100

factor 300

fat pivot quicksort 119

fcopy 76

feature 21, 80, 263
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file comparison 63

file concatenation 75

file copying 7

file descriptor 67

file inclusion 71

file, input 11, 65, 67

file, output 11, 65, 67

file printer 76

file, rename 93

file, temporary 59, 71, 82,
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filearg Y8

file comparison algorithm 108

filedesc type 67
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filename arguments 81, 129

filename, remembered 204

files, creating 83

files by name, connecting 68

file system 11

filled text 228, 246

filter 3, 31. 61, 141

filter. sort as 112

finclude 73

find 145
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find manual page 160

find running time 161

findcons [58
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flowchart 105

fmove 93

fmtcons 256

INDEX 361

fmtproc 257

for statement 25, 28

format 255

format conditionals 263

format design 233

format extensions 259

format hierarchy 245, 258

format macros 262

format manual page 231

format running time 259

formatter, Scribe 264

formatter, TEX 264

formatting, text 227

FORMFEED 37

Fortran iv

fprint 78

fragmentation 106

Fraser, C. W. 226

Free University Pascal 332

fsize 95

fskip 97

function, separation of 130

Gannon, J. D. v

garbage collection 222

generator, lexical analyzer
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generator, sort 130

getarg 331, 350

getarg manual page 318

getarg primitive 44
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getc macro 283
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getc primitive 7, 11, 41

getccl 157
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getcf manual page 319

getcf primitive 76
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getline manual page 319
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gettl 242
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gettxt1 194

gettxt2 221

getval 237

getword 72
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global prefix 177
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global g suffix 173, 200
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gremove 123
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hashfind 278
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head 60, 79
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help 89
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#include 24,71

include 73

#include 227
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indent, hanging 231
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index 48
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initemd 350
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initmacro 304
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input file 11, 65, 67

input, record 15, 31
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insert command, edit 198
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install 280
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interrupt 223
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Linderman, J. P. v
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linc buffer, edit 192

linecount 15
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line number 171, 176
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line number notation 188
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linc numbers, default 176,
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line-pointer data structure
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lines, variable length 112,
219, 276

linked list 192, 276
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lookup 278
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macro, getc 283
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macro definition, nested 267
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magic number 265

maintenance 22, 26, 237, 312

makecopy 84
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merge order 120

message, error 187
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modularity 26, 70, 76, 83,
111, 127, 135, 182, 243,
252,275, 282, 311

INDEX 363

Moffat, D. V. 30

move 199

move command, edit 199
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mustcreate 85

mustopen 70
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nargs 330, 351

nargs manual page 319

nargs primitive 46, 75

negated character class 49

nested macro call 284

nested macro definition 267

new standard procedure 112,
279

NEWLINE 14, 64, 66, 249

nextln 186

nil 276

notation, line number 188
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notfound 98

null pattern 174

null string 45, 144, 293
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155, 164

number, magic 265

numeric order 130

octal conversion 61

omatch 152
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optimization, premature 283,
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optional arguments 80
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optpat 184
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Ossanna, J. F. 264
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output file 11, 65, 67
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page dimensions 78, 238

page layout 238
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parameter, relative 230

parameter, var 25
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Parnas, D. L. 140
partitioning 117
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154, 294, 295

Pascal, Free University 332

Pascal Standard 28, 30

Pascal synopsis 27

Pascal, UCSD 338

Pascal. Whitesmiths 332

pathological data connection
243

patscan 185

patsize 151

patsize, version 2 154

pattern matching 143

pattern, null 174

pattern, remembered 174,
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pbnum 298

pbstr 270

pcreate 336
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phototypesetter 227, 264

Pike. R. C. v
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Plauger. P. J. S

PL/1 preprocessor 71, 309

Poage, J. F. 309

pointer 276

pointer data type 277

pointer type 277

Polonsky, I. P. 309

popen 336

portability iv, 8,29, 63, 94

pputstr 338

prefix, global 177

premature optimization 283,

308
preprocessor, PL/T 71, 309
preprocessor. Ratfor 1v. 5
prevln 1860
primitive 4, 8, 29, 63, 312
primitive, close 74, 107
primitive, create 84, 107
primitive, error 51,265
primitive, getarg 44
primitive, getc 7, 11, 41
primitive, getcf 76
primitive, getline 66
primitive, message 66
primitive, nargs 46,75
primitive, open 68, 107

primitive, putc 7, 41
primitive, putcf 76
primitive, putstr 67
primitive, remove 92,107
primitive, run 134, 223
primitive, seek 220
primitives, summary of 107
prims 323, 335, 339
print &l
print manual page 81
print0 77
printer, file 76
printing, multi-column 80
print line number, edit 198
procedures, edit buffer 193
program, common |33
program, copy &8
program declaration 65
program hierarchy 105
program modification 22, 26,
237,312
program specification 21
program termination 52
programmer productivity 21,

programs, combining 60, 61
pscudo-code 8. 22
ptext 114

push 292

pushback 269

put 240

putback 270

putc 322, 338, 348
putc macro 283
putc manual page 320
putc primitive 7. 41
putcf 330, 348
putcf manual page 320
putcf primitive 76
putchr 291

putdec 58

putfoot 241
puthead 240
putmark 210
putrep 39

putrot 136

putstr 329, 348
putstr manual page 320
putstr primitive 67
putsub 165

puttl 241

puttok 291
puttxt1 196
puttxt2 221
putword 250
putword0 248

QED editor 225

quick 118

quicksort iv

quicksort algorithm 117

quicksort. fat pivot 119

quote, changing 288

quotes 46, 54

quoting convention 287

range test 42, 54

Ratfor v, §

read 58

read standard procedure 69

readability 28, 50, 311

record data type 194

record input 15, 31

record type 91

recovery, error 92, 169, 186,
190. 240

recursion iv, 58, 72, 117,
148, 151, 271, 298, 364

recursive macro call 296, 307

redefinition of macros 279

redirection, >, < input-output
82

red penceil 1

refinement, successive 159

regular expression iv, 144,
308

regular expression algorithm
148

regular expression, tagged
166

reheap 127

rcheaping 126

Reid, B K. 264

reinvention 1, 30, 97, 186

relative parameter 230

remembered filename 204

remembered pattern 174, 183

remove 329. 351

remove manual page 321

remove primitive 92, 107

removing duplicates 131

removing tabs 20

rename file 93

repeat-until statement
25,28

replace 102

replacement selection 129

representation, data 147

representation, edit buffer
191, 219

representation, internal 38

representation, string 45

representation, text 61

rescanming 267, 271

reset standard procedure
069, 74



RETURN 37

reverse 195

reverse context scarch 172

rewrite standard procedure
84

Rich, R. P. 140

Ritchie, D. M. v, 61, 108.
226, 309

river 250

rotate 136

routines, size of 189, 311

rquick 119

run primitive 134, 223

running time. define 28l

running time, find 161

running time, format 259

running time, macro 307

running time, sort 128

running time, translit 56

Saltzer, J. 263

sccopy 126

Scherrer, D. K. v, 5, 108

scope of variables 26, 29, 91,
277

scopy 94

scratch file, edit 219

screen 60

screen editor 170, 226

Scribe formatter 264

script, editor 224

search, binary 275

search, context 172, 184

search, hash 275

search, lincar 236, 275

seek 331, 338

seek manual page 321

seek primitive 220

semicolon 27, 178

separation of function 130

set membership 42

set type 42,54

setbuf1 196

setbuf2 222

setparam 238

setstring 74

setstring macro 306

settabs 25

shell 115

Shell sort 110

shell0 110

shorthand 47, 53, 147

side effect 269

size, array 29

size of routines 189, 311

skip 79

skipbl 183

Snobol 168, 309

Software Tools user group S

sort 122

sort, bubble 109

sort enhancements 129

sort generator 130

sort manual page 127

sort running time 128

sort, Shell 110

sort as filter 112

sorting algorithm 111

sorting, external 120

sorting text 111

sortproc 122

source file inclusion 24

space 243

specification, program 21

spelling mistake 133

spread 251

stack, call 286

stack, cvaluation 286

standard context 52, 315

standard input 11, 65

standard output 1. 65

Standard, Pascal 28, 30

standard procedure, eof 15

standard procedure, eoln
I

standard procedure, new
112,279

standard procedure. ord 39

standard procedure. read
69

standard procedure, reset
69, 74

standard procedure,
rewrite 84

standard procedure, write
57

standard procedure,
writeln 1S

statement. case 18, 27.
154, 184, 235, 311

statement, compound 18

statement, else 17

statement, else-if 18

statement, for 25,28

statement, goto 28, 311

statement, halt 52

statement, if 15,27

statement, repeat-until
25,28

statement, while 10, 14, 28

status code, edit 180

stclose 158

STDERR 67, 107

STDIN 67, 107

STDOUT 67, 76, 107
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Stevenson, J. 332

Stevens, W. P. 108

stream cditor 223, 227

string, null 45, 144, 293

string representation 45

string type 44,74

stripping duplicates 131

structure chart 105

structured programming 2,
28, 312

stub 146, 159, 233

subline 164

subst 203

substitute command, edit
200

substitution, text 173, 200

substr built-in 296

successive refinement 159

suffix, global g 173, 200

summary of primitives 107

Sventek, J. S. 5, 108

Swiss army knife 80

symbolic constant 11, 25, 35,
265, 312

synopsis, edit 170

synopsis, Pascal 27

Szymanski. T. G. 108

TAB 17

table 96

table lookup 236, 275

tabpos 25

tabs, inserting 31

tabs, removing 20

tagged regular expression 166

tail 60

Tanenbaum, A. v, 332

TECO editor 225

telephone test S0

template macro processor 266

temporary file 59, 71, 82, 91,
92, 122

Tenenbaum, A. M. 62

term 299

termination, program 52

test, range 42, 54

testing 16, 18, 114, 145, 158

testing, top-down 146

tests, compound 50

TEX formatter 264

text 254

text compression 37

text expansion 41

text, filled 228, 246

text formatting 227

text pattern 141, 142

text representation 61

text, sorting 111
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text substitution 173, 200

text0 239

text1 247

Thompson, K. L. 61, 108,
168, 225

time complexity 110, 120,
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titling 260

token 267

top-down design 41, 169, 193

top-down testing 146

top-down design 2

tprint 96

translit Sl

translit manual page 56

translit running time 56

transliteration, character 47

tree, binary 124

tricky code 251

Turing equivalence 266, 307

two-way merge 129

type, array 44

type, boolean 17

type, char 10, 14, 44
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