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rewriting these routines in machine code.

A very reasonable intermediate form is obtained when only the routines
“copy’ in “edit string’ and “expect char’ in “indit string’ are optimized.
In some ALGOL 68 implementations, procedure calls will be relatively
expensive. It may therefore be worthwhile to minimize the number of
procedure calls to be made for each character that is to be transput. If
implemented straightforwardly, each call of the routine ‘copy’ in ‘edit
string” leads to at least 2 other procedure calls, one of which can be
easily circumvented by just copying the code of ‘put char’ instead of
calling the routine. Similarly for the routine ‘get char’ that is called

from inside the body of ‘expect char’.

Another worthwhile optimization is not to incorporate information on the
environs necessary for the procedures of a format inside objects of the mode
FORMAT (see also the last part of section 10.2.2). Those objects then become

completely static, and may therefore be constructed at compile time.

In both the Revised Report and the present model, frames are coded as
characters. Since these frames are heavily used inside conditional-clauses
(for example in “edit string’ and “indit string’), recoding them as integers
may lead to a significant increase in speed. As a special case, the “q’-
alignment may be represented internally as the string "."; this obviates its

special treatment in the routine “alignment’ (11.2.3.j).
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12. BINARY TRANSPUT
12.1. DIFFERENCES

- {D} Rather than assuming that binary transput goes via elementary
values of the mode CHAR, a special mode BINCHAR is used as a primitive
in this model.

- {C30} An implementer of the binary transput as defined in the Revised
Report is not, in general, able to output stowed values in the form in
which they are stored internally. This is because of the requirement
to be able subsequently to re-input their component fields or elements
either singly, or stowed in other ways. Clearly, it is much easier
(and more efficient) to implement a sublanguage feature in which
output values of some mode may only be re-input into variables of that
same mode. This will detract little from the power of the language,
and even increase its safety. This scheme is followed in the present
model. Therefore, the elements of the data list are not straightened;
rather, the routines “to bin’ and ‘bin length’ are given values of the

mode OUTTYPE and INTYPE, respectively.

- {D} In the Revised Report, the number of characters to be input to a

name N is determined as follows:
- Let “yj’ be the value referred to by N;

- The number of characters that is input is equal to the number of

characters output by ‘put bin(f, yj)* {i.e., “UPB to bin(f, yj)’}.

It is anticipated that in an actual implementation there will be
smarter ways to determine that number. Therefore, a separate routine

‘bin length’ (d) has been introduced.
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12.2. NEW DEFINITION

In binary transput, the elements of a data list are transput, via the
specified file, one after the other. The manner in which such a value is
stored is defined only to the extent that a value of mode M (being some mode
from which that specified by OUTTYPE is united) output at a given position
may subsequently be re-input from that same position to a name of mode
“REFERENCE TO M°. Note that, during input to a name referring to a multiple
value, the number of elements read will be the existing number of elements

referred to by that name.

The current position is advanced after each value by a suitable amount
and, at the end of each line or page, the appropriate event routine is
called and next, if this returns false, the next good character position is

found.

For binary output, ‘put bin’ (e) and “write bin” (section 10.5.1 of the
Revised Report) may be used and, for binary input, “get bin” (f) and “read
bin” (section 10.5.1 of the Revised Report).

a) MODE 7 BINCHAR =
C The elementary mode of binary transput; each value is transput via
some ‘row of BINCHAR’, the length of the row being determined by the
book to which the transput takes place, the mode of the value to be

transput (and its length in the case of a multiple value). C;

b) PROC 7 to bin = (REF FILE f, OUTTYPE x) [] BINCHAR:
C The lower bound of the resulting multiple value is 1, the upper bound

depends on “f° and on the mode and the value of “x”; furthermore,

x = from bin(f, x, to bin(f, x)). C;

c) PROC 7 from bin = (REF FILE f, OUTTYPE y, [] BINCHAR c) OUTTYPE:
C A value, if one exists, of the mode of the value yielded by “y”, such
that ¢ = to bin(f, from bin(f, y, c)). If such a value does not
exist, an error message ‘wrongbin’ is given and the program is

aborted. C;



203

d) PROC 7 bin length = (REF FILE £, INTYPE y) INT:
C The upper bound of the multiple value which is needed to input a

value into “y“. C;

e) PROC put bin = (REF FILE f, [] OUTTYPE ot) VOID:
BEGIN
IF NOT (status OF cover OF f SAYS put bin status)
THEN ensure state(f, put bin status)
FI;
FOR k TO UPB ot
DO [] BINCHAR bin = to bin(f, ot[k]);
FOR i TO UPB bin
DO
IF NOT (status OF cover OF f SAYS line ok)
THEN next pos(f)
Fl;
(write bin char OF f)(f, bin[i]);
REF COVER cover = cover OF f;
IF ¢ OF cpos OF cover > char bound OF cover
THEN status OF cover ANDAB line end
FI
oD
0D
END;
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f) PROC get bin = (REF FILE £, [] INTYPE it) VOID:
BEGIN
IF NOT (status OF cover OF f SAYS get bin status)
THEN ensure state(f, get bin status)
FI;
FOR k TO UPB it
DO [1 : bin length(f, it[k])] BINCHAR bin;
FOR 1 TO UPB bin
DO
IF NOT (status OF cover OF f SAYS line ok)
THEN next pos(f)
FI;
(read bin char OF f)(f, bin[i]);
REF COVER cover = cover OF f;
REF STATUS status = status OF cover;
IF c OF cpos OF cover = c of lpos OF cover
THEN
IF status SUGGESTS 1fe in current line
THEN status ANDAB logical file ended
ELSE status ANDAB line end
FI
FI
0OD;
C the name yielded by “it[k]“ C:= from bin(f, it[k], bin)
0D
END;
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13. OPENING OF STANDARD FILES

13.1. DIFFERENCES

- {S} The Revised Report defines the identification string of the files
declared and opened in the standard prelude (section 10.5.1 of the
Revised Report) to be the empty string. In the present model, these
identification strings are considered to be implementation-dependent.
It is expected that on many systems empty strings cannot be used as
the identification string of a book. Moreover, systems may well not
allow two books to have the same identification string.

!
If a book is linked to a file via the routine ‘open’ (5.2.c), it must
in some sense be available already. If the user does not employ one or
more of the standard files, this may not be true, and ‘open’ may
therefore fail. In the present model, empty books are created in those

cases.

13.2. NEW DEFINITION

Below, only the revised version of 10.5.1.c is given.

a) FILE standin, standout, standback;

b) IF STRING s = C the identification string of the standard input file C;

open(standin, s, stand in channel) = 0

THEN SKIP

ELIF C construct an empty book with identification string “s’ C;
INT er = open(standin, s, stand in channel);
er # 0

THEN error(er); abort

FI;



c)

d)
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IF STRING s = C the identification string of the standard output file C;
open(standout, s, stand out channel) = 0
THEN SKIP
ELIF POS default = default size(stand out channel);
INT er = establish(standout, s, stand out channel, p OF default,
1 OF default, c OF default);
er # 0
THEN error(er); abort
FI;

IF STRING s = C the identification string of the standard standback file
C;

open(standback, s, stand back channel) = 0
THEN SKIP
ELIF POS default = default size(stand back channel);

INT er = establish(standback, s, stand back channel, p OF default,

1 OF default, c OF default);

er # 0
THEN error(er); abort
FI;
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INDEX

Alphabetic listing of all defining occurrences of mode-indications and

identifiers. The number in front of each entry indicates the page where the

defining occurrence can be found. The applied occurrences are listed between

{ and }; if some entry is used more than once in a given routine-text, the

number of applied occurences is placed between ( and ). In case an indicant

is applied in almost all of the routines, this is denoted by {MANY}.

References to Chapter 13 (Opening of standard files) are denoted by ‘Chl3”.

If a mode-indication or identifier is prefixed with an *, this means that it
is not (completely) defined in ALGOL 68.

25
115
172

80

69

24
174

25

81
140

92

25

37

63

17
203

82

25

36

82
202

152
16

*abort {MANY}
*access methods {establish, open}

ADD {get, getf(2)}

alignment {put insertion, get insertion, edit string, indit string}
ANDAB {MANY}

*associate {}

*associate channel {associate}

associate format {putf, getf}

associate poss {associate}

associate status {associate(3)}

*back char {get(3)}

backspace {set char number, alignment}

backspace poss {backspace possible, backspace, set char number, getf}
backspace possible {}

badidf {}

BEYOND {do set, associate(2)}

*bin length {get bin}

bin mood {set char mood, set bin mood, space}

bin poss {bin possible, establish, open, set bin mood, reset}

bin possible {}

bin to char not possible {set char mood}

*BINCHAR {CONV(2), FILE(2), write bin char, read bin char, to bin, from

bin, put bin, get bin}
BITSPATTERN {SPICT, putf, getf}
*BOOK {find book in system, construct book, standconv, access methods,

COVER, make conv, establish, open}



152
35

25
37
23

116
141
116

82

79
82
141

97

76
81
150
150
152
25
36
18
23
35
150
68
18
25
151
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BOOLPATTERN {SPICT, putf, getf}
*BUFFER {find book in system, construct book, COVER, write buffer,
establish, open}

buffer initialized {init buffer, do newline, do newpage, associate(2),
set write mood, ensure logical file, ensure physical file, set
char number, get(2)}

*buffer primitives {establish, open}

chan {}

*CHANNEL {find book in system, construct book, default idf, estab
possible, standconv, stand in channel, stand out channel, stand
back channel, associate channel, access methods, default size,
COVER, chan, establish, create, open}

char dig {power10, round, get(2), getf(3)}
*char in bag {get(7), putf, indit string(2)}
char in string {char dig}
char mood {establish, open, set char mood, set bin mood, space, ensure
state, reset}
char number {}
char to bin not possible {set bin mood}

*CHARBAG {FILE, get, STRINGTOBAG, char in bag, +, radix10digit, indit

string(4)}
check pos {check pos, get(3), put insert string, get insert string,
edit string, indit string(2)}

*close {}

closed {close, lock, scratch}

COLLECTION {FORMAT, COLLITEM, FORMATLIST}
COLLITEM {COLLECTION, get next picture, update cp}
COMPLPATTERN {SPICT, putf(2), getf}

compress {compressible, write buffer}

compressible {}

*construct book {establish}

CONV {standconv, make conv, establish, open}
COVER {MANY}

CPICT {PICTURE, putf(2), getf(2)}

create {}

*default idf {create}

*default size {create, Ch13(2)}

DFRAME {DPICT, INSERTION, get next picture, staticize frames}
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115
173
47
48
49
50
150
174
96
94
96
95

93

23
67
81
17
114
117
73
35
17
107
141
109
150
163

150
202
132
204

81

dig char {subwhole, round, putf}
do fpict {putf, getf)}
*do newline {newline}
*do newpage {newpage}
*do reset {reset}
*do set {set}
DPICT {PICTURE, staticize picture, putf, getf}
edit string {putf(8)}
ensure line {ensure line, space, next pos}
ensure logical file {ensure logical file, ensure physical file}
ensure page {ensure page, newline, ensure line, check pos, put, get}
ensure physical file {ensure physical file, write buffer, newpage,
ensure page}
ensure state {do set, associate, ensure logical file, ensure physical
file, ensure page, ensure line, check pos, put(3), get(4), get
char, get next picture, put insertion, get insertion, get insert
string, putf(4), indit string, getf(5), put bin, get bin}
*error {MANY}
*estab possible {establish}
establish {create, Ch13(2)}
establish status {establish}
EXCEEDS {do set(2), establish, associate}
*EXPLENGTH {float}
EXPWIDTH {put, putf(3)}
false {establish(6), open(6), associate(6)}
FILE {MANY}
*find book in system {open}
fixed {whole, putf}
flip flop {get(4), indit string}
float {putf}
FORMAT {FPICT, do fpict, associate format, putf(2), getf(2)}
FORMATLIST {FORMATLIST, FILE, establish, open, associate, get next
picture(6), update cp(3), do fpict(6)}
FPICT {PICTURE, update cp, do fpict, putf, getf}
*from bin {}
get {getf}
*get bin {}
get bin status {get bin(2)}



140
81

171
171
163
25
36
192
151
188
43

151

151
117
119
117
116
117

81

81

79

81

76
114
81

81

38
38
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get char {get(9), get insert string, indit string(2), getf}

get char status {get(6), get char, get insertion(2), get insert
string, indit string, getf(7)}

get insert string {get insertion, alignment, indit string}

get insertion {get next picture, update cp, do fpict, getf(3)}

get next picture {putf, getf}

get poss {get possible, open, set read mood, reset}

get possible {}

getf {}

GPICT {PICTURE, putf(2), getf(2)}
indit string {getf(8)}

*init buffer {do newline, do newpage, do set, associate(2), set write

mood, ensure logical file, ensure physical file, set char number,

get(2)}

INSERTION {COLLITEM(2), CPICT(3), FPICT(2), GPICT(2), VOIDPICT, update

cp, putf, getf}

INTPATTERN {SPICT, putf, getf}

INTWIDTH {whole, putf}

*INTYPE {STRAIGHTIN, get(2), getf(2), bin length, get bin}
*L exp width {EXPWIDTH, put(2)} '

L int width {INTWIDTH, put}

*L real width {REALWIDTH, RREALWIDTH, put(2)}

1fe

in current line {set logical pos, init buffer(2), write buffer(2),

do set, set read mood, newline, get char, get bin}

line end {init buffer, do set(2), associate(2), space(3), put(2), put

char, get char, put bin, get bin}

line number {}

line ok {set write mood, space, backspace, ensure line, check pos, set

char number, put(5), get(8), put insert string, get insert string,
edit string, indit string(2), getf, put bin, get bin}

*lock {}
*1logl0 {fixed, putf(3)}
logical file ended {init buffer, do newpage, do set, associate(2),

mind logical pos, space, newline, get char, get bin}

logical pos ok {set write mood, ensure logical file, ensure physical

file}

*make conv {}

make term {}
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115 MAX {write buffer, whole, fixed, float, staticize picture, putf(6),
getf}

115 MIN {fixed(3), put, putf(6), getf}

82 mind logical pos {set read mood, backspace, set, reset, set char
number}

92 newline {newline, ensure line, put, alignment}

93 newpage {do newpage, ensure page, alignment}

97 next pos {put(5), get(3), put bin, get bin}

63 noalter {set write mood, set read mood}

63 nobackspace {backspace, set char number, getf}

63 nobin {set bin mood}

64 nocharpos {space, next pos, get(2), put insert string, get insert

) string, edit string, indit string(2)}

63 noestab {establish}

64 noformat {get next picture(2)}

64 noline {newline}

63 nomood {state}

64 nopage {newpage, ensure physical file}

63 noread {set read mood}

64 noreidf {}

63 noreset {reset}

63 noset {set}

63 noshift {set char mood, set bin mood}

81 not 1lfe in current line {set write mood, mind logical pos, space}

81 not line end {init buffer, associate}

81 not page end {do newpage}

82 not read or write mood {state}

81 not set poss {establish, open, reset}

63 notavail {}

63 notopen {get possible, put possible, bin possible, compressible, reset
possible, set possible, backspace possible, reidf possible, chan,
make conv, char number, line number, page number, state, ensure
state}

63 nowrite {establish, set write mood}

107 NUMBER {whole, fixed, float, subfixed, loglO, put, putf}

39 on char error {}

38 on format end {}

38 on line end {}
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38 on logical file end {}

38 on page end {}

38 on physical file end {}

39 on value error {}

68 open {Ch13(4)}

81 open status {do set, open, reset}

81 opened {get possible, put possible, bin possible, compressible, reset
possible, set possible, backspace possible, reidf possible, chan,
make conv, close, lock, scratch, char number, line number, page
number, state, ensure state)}

80 ORAB {MANY}

119 *OUTTYPE {STRAIGHTOUT, put(2), putf(2), to bin, from bin(2), put bin}

81 page end {init buffer, associate(2)}

79 page number {}

81 page ok {newline, ensure page, ensure line, check pos, put, get}

81 physical file end {write buffer, do newpage, associate(2)}

81 physical file ok {newpage, ensure physical file, ensure page}

150 PICTURE {COLLECTION, get next picture(2), putf, getf}

141 plus 1 times {get(2), indit string}

141 plusminus {indit string}

141 point {indit string}

16 POS {EXCEEDS, BEYOND, default size, COVER, do set(3), establish(2),
create, open, associate(10)}

63 posmax {do set, associate}

63 posmin {do set, establish, associate}

24 POSSIBLES {SAYS, reset poss, access methods, COVER, establish, open,
reset}

114 powerlO {fixed, float, put, putf(2)}

125 put {putf(5)}
203 put bin {}

81 put bin status {put bin(2)}

130 put char {put(3), put insert string, edit string}

81 put char status {put(5), put insertion(2), putf(6)}

170 put insert string {put insertion, alignment, edit string}

170 put insertion {get next picture, update cp, do fpict, putf(4)}

25 put poss {put possible, establish, open, set write mood, reset}

36 put possible {}

177 putf {}
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141 radix 2digit {indit string}

141 radix 4digit {indit string}

141 radix 8digit {indit string}

141 radix10digit {gét(3), indit string}

141 radix16digit {indit string}

54 *read bin char {establish, open, get bin}

53 *read char {establish, open, space, get char}

82 read mood {init buffer, do set, open, associate(2), set write mood,
set read mood, mind logical pos, space, newline, ensure state,
reset, get next picture, update cp, alignment, do fpict}

82 read or write mood {associate}

82 read to write not possible {set write mood}

152 REALPATTERN {SPICT, COMPLPATTERN, staticize picture, putf(3), getf(2)}

117 REALWIDTH {put}

117 RREALWIDTH {get, getf}

39 *reidf {}

25 reidf poss {reidf possible}

37 reidf possible {}

98 reset {}

25 reset poss {reset possible}

36 reset possible {reset}

114 round {fixed, float, put, putf(2)}

24,80 SAYS {MANY}

76 *scratch {}

97 set {}

75 set bin mood {ensure state}

75 set char mood {ensure state}

99 set char number {alignment, getf}

18 *set logical pos {write buffer, set write mood}

25 set poss {set possible, establish, open, reset}

37 set possible {set}

75 set read mood {ensure state}

74 *set write mood {open, ensure state, reset}

151 SFRAME {SPICT, get next picture, update cp, staticize frames,
staticize picture, put insertion, get insertion, do fpict, edit
string, putf(5), indit string, getf(5)}

141 signspace {indit string(3)}

119 SIMPLIN {STRAIGHTIN, get, getf}
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64
91

150
24
23
24

205
23

205

205
93

167

168

80
120
120
116
152
141

112
111

80

25
141
202
166
151
107

81

53
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SIMPLOUT {STRAIGHTOUT, put, putf}
smallline {put}
space {set char number, alignment}
SPICT {PICTURE, staticize picture, putf, getf}
*stand back channel {Ch13(3)}
*stand in channel {Chl13(2)}
*stand out channel {Ch13(3)}
standback {Ch13(3)}
*standconv {establish, open}
standin {Ch13(3)}
standout {Ch13(3)}
state {do set, associate, space, backspace, newline, newpage, set char
number}
staticize frames {get next picture, update cp, staticize picture, do
fpict, putf(6), getf(6)}
staticize picture {putf, getf}
STATUS {MANY}
*STRAIGHTIN {get, getf}
*STRAIGHTOUT {put, putf}
*string to 1 real {get, getf}
STRINGPATTERN {SPICT, putf, getf}
*STRINGTOBAG {make term, establish, open, associate, radixl0digit,
radix 2digit, radix 4digit, radix 8digit, radixl6digit, times ten
to the power, flip flop, signspace, plusminus, point, plus i
times, xylpkq}
*subfixed {fixed, float, put, putf(2)}
subwhole {whole, float, put(2), putf(2)}
SUGGESTS {MANY}
system get poss {init buffer)}
times ten to the power {get, indit string}
*to bin {put bin}
update cp {get next picture, putf, getf}
VOIDPICT {PICTURE, get next picture, putf(2), getf(2)}
whole {putf}
write back {init buffer(2), write buffer, do newline, do newpage, do
reset, do set, write char, write bin char, set write mood, close,
lock, scratch}

*write bin char {establish, open, space, put bin}
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46 *write buffer {do newline, do newpage, do reset, do set, close, lock,
scratch}

53 *write char {establish, open, space, put(3), put char}

82 write mood {do newline, do newpage, set write mood, set read mood}

81 write sequential {init buffer, set write mood}

82 write to read not possible {set read mood}

64 wrongbacksp {backspace}

64 wrongbin {}

64 wrongchar {get, get char, indit string}

64 wrongformat {get next picture(3), do fpict(3)}

63 wrongmult {associate}

64 wrongpos {set char number, get insert string}

64 wrongset {do set, associate}

64 wrongval {get, putf, getf}

141 xylpkq {putf}

141 *+ {indit string(2)}



