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V := templ; 
bw; 
while v <> temp2 do 

begin 
v := pred(v); 

bdY 
end 

end 
end 

where templ and temp2 denote auxiliary variables that the program does not otherwise contain, and that 
possess the range-type of the type possessed by the variable v. 

Examples: 
for i := 2 to 63 do 

if a[i] > max then max := a[i] 

for i := 1 to 10 do 
for j := 1 to 10 do 
begin 
x e- 0; .- 

for k := 1 to 10 do 
X := x + ml[i,k] * m2[k,j]; 

m[i,j] := x 
end 

for i := 1 to 10 do 
for j := 1 to i - 1 do 
m[i][j] := 0.0 

for c : = blue downto red do 
q(c) 

6.9.3.9.3 Set-member-iteration 

set-member-iteration = ‘in’ set-expression . 

set-expression = expression . 

The set-expression of a set-member-iteration of an iteration-clause of a for-statement shall possess an 
unpacked-canonical-set-of-T-type or a packed-canonical-set-of-T-type. The type of the control-variable 
of the for-statement shall be compatible with T. The set-expression shall be evaluated prior to the first 
execution, if any, of the statement of the for-statement. Each value, if any, that is a member of the value of 
the set-expression shall be assignment-compatible with the type possessed by the control-variable. For each 
member of the value of the set-expression, the value that is the member shall be attributed to the control- 
variable, and then the statement of the for-statement shall be executed. The order in which members of the 
value of the set-expression are selected shall be implementation-dependent. 

Examples: 
1) for c in hue1 do q(c) 

2) for status in DeviceStatus do 
case status of 

Busy : 
. { respond to Busy } ; 
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ParityError : 
{ respond to ParityError }; 

OutOfPaper : 
{ respond to OutOfPaper }; 

LineBreak: 
{ respond to LineBreak } 

end 

6.9.3.10 With-Statements 

with-Statement = ‘with’ with-list ‘do’ Statement . 

with-list = with-element { ‘,’ with-element } . 

with-element = variable-access 1 constant-access . 

field-designator-identifier = identifier . 

constant-field-identifier = identifier . 

schema-discriminant-identifier = identifier . 

A with-Statement shall specify the execution of the Statement of the with-Statement. The constant-access 
or variable-access of a with-element shall possess either a type produced from a Schema or a record-type. 
The occurrence of a variable-access or constant-access, that possesses a record-type, in the only with- 
element in the with-list of a with-Statement shall constitute the defining-Point of each of the field-identifiers 
associated with components of the record-type as a field-designator-identifier or constant-field-identifier, 
respectively, for the region that is the Statement of the with-Statement; each applied occurrence of the field- 
designator-identifier or constant-field-identifier shall denote that component, either of the variable denoted 
by the variable-access or of the value denoted by the constant-access, respectively, that is associated with 
the field-identifier by the record-type. 

An occurrence of a variable-access or constant-access, that possesses a type produced from a Schema 
with a tuple, in the only with-element in the with-list of a with-Statement shall constitute the defining- 
Point of each discriminant-identifier that is a formal discriminant of the Schema as a schema-discriminant- 
identifier for the region that is the Statement of the with-Statement; each applied occurrence of the schema- 
discriminant-identifier shall possess the type possessed by the discriminant-identifier and shall denote the 
value corresponding to the discriminant-identifier according to the tuple. 

The variable-access shall be accessed or the value of the constant-access shall be determined before the 
Statement of the with-Statement is executed, and the access to the variable shall establish a reference to the 
variable during the entire execution of the Statement of the with-Statement. 

The Statement 

with VI ,v2,...,vn do s 

shall be equivalent to 

with vl do 
with v2 do 
. . . 

with vn do s 

Examples: 
1) with Good thru do 

if month - 12 
then begin 
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month :- 1; 
year := yeartl 
end 

else month :- monthtl; 

{ has the Same effect on the variable Good-thru as 

if Good_thru.month = 12 
then begin 

Good thru.month := 1; 
: = Good thru. yeartl 

end 
else Good thru . month 

2) with Showscreen do 
if (width = 80) and 

then { write full 
eise { write line 

3) with unit do 
begin 

x := r; 

:= Good thrumonthtl; 

coordinate. theta : - 
end; 

(height = 24) 
Screen } 
by line } 

theta 

NOTE - Month and year in Example 1) arc field-designator-identifiers, width and height in Example 2) are schema- 
discriminant-identifiers, and r and theta in Example 3) are constant-field-identifiers. 

6.9.4 Threats 

A Statement S shall be designated 
Statements is true. 

as threatening a variable-access V if one or more of the following 

a) S is an assignment-Statement and V is in S. 

b) S contains V in an actual-Parameter that is an actual 
variable Parameter that is not protected (see 6.7.3.1). 

variable Parameter corresponding to a 

c) S is a procedure-Statement that specifies the activation of one of the required procedures read, 
readln, or readstr, and V is either in an actual-Parameter of an actual-parameter-list of S or in a 
read-parameter-list, a readln-parameter-list, or a readstr-parameter-list of S, respectively. 

d) S is a procedure-Statement that specifies activation of the required procedure writestr, and V is in 
the string-variable accessed by the activation. 

e) S is a procedure-Statement that specifies activation of the required procedure new, and V is the 
variable-access p (see 6.7.5.3). 

f) S is a procedure-Statement that specifies activation of the required procedure GetTimeStamp, and 
V is the variable-access t (see 6.7.5.8). 

g) S is a for-Statement and V denotes the control-variable of S. 

h) V is in an array-vari 
closest-contai ni ng V. 

.able, record-variable, or string-variable, and S is threatening a variable-access 

i) S is a with-Statement, V is 
threatening a variable-access 

in a with-element in the with-list of S, and 
closest-containing a field-designator-identifier 

S contains a Statement 
having V as a defining- 
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point. 

j) S is a procedure-Statement that specifies the activation of the required procedure bind or unbind, 
and V is the variable-access f (see 6.7.5.6). 

NOTE - In 6.754, the execution of the required procedures pack and unpack is defined as equivalent to a series 
of assignments of the components of the packed and unpacked mays. These equivalent assignments are subject to a) 
and i) above. 

6.10 Input and output 

6.10.1 The procedure read 

The Syntax of the Parameter list of read when applied to a textfile shall be 

r-d-Parameter-l& = ‘(’ [ file-variable ‘,’ ] variable-access { ‘,’ variable-access } ‘)’ . 

If the file-variable is omitted, the procedure shall be applied to the required textfile input, which shall be 
implicitly accessible (see 6.11.4.2) by the procedure-Statement. 

The following requirements of this subclause shall apply for the procedure read when applied to a textfile; 
therein, f shall denote the textfile. The effects of applying read(f,v) to the textfile f shall be defined by 
pre-assertions and post-assertions within the requirements of 6.7.5.2. The pre-assertion of read(f,v) shall 
be the pre-assertion of get(f). Let t denote a sequence of components having the char-type; let r, s, and u 
each denote a value of the sequence-type defined by the structure of the type denoted by text; if u = S( ), 
then let t = S( ); otherwise, let u.first = end-of-line; let w = fOT or w = fO.R.first, where the decision as to 
which shall be implementation-dependent; and let r-s-t -u = w -fO.R.rest. The post-assertion of read(f,v) 
shall be 

(f.M = f0.M) and (f.L-f.R = fO.L-f0.R) and (f.R = t-u) and 
(if f.R = S( ) then (ft is totally-undefined) else (ft = f.R.first)). 

NOTES 

1 The variable-access is not a variable Parameter. Consequently, it may be a variant-selector 
packed structure, and the value of the buffer-variable need only be assignmen t-compatible with 

or a 
it. 

component of a 

2 The sequence r represents the 
t-u represents text remaining to 

initial spaces and end-of-lines skipped during reading; s represents the quantity read; 
be read; and t represents the largest prefix of t-u that does not contain an end-of-line. 

a) For n>=l, read(f,vl ,...,vJ shall access the textfile and establish a reference to that textfile for the 
remaining execution of the Statement; v1 ,...,v,, shaI1 be variable-accesses, each of which shall possess 
a type that is the real-type, is a string-type, or is compatible with the char-type or with the integer-type. 
For n>=2, the execution of read(f,vl ,...,v,) shall be equivalent to 

begin read(ff ,vl); read(ff,v2,...,v,) end 

where ff denotes the referenced textfile. 

b) 
be 

If v is a variable-access possessing the char-type (or subrange thereof), the execution of read(f,v) shall 
equivalent to 

begin v := fft; get(ff) end 

where ff denotes the referenced textfile. 

NOTE - 3 To satisfy the post-assertions of get and of read(f,v) requires r = S( ) and length(s) = 1. 

C) If v is a variable-access possessing the integer-type (or subrange thereof), read(f,v) shall satisfy the 
following requirements. No component of s shall equal end-of-line. The components of r, if any, shall 
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each, and (s -t -u).first shall not, equal either the char-type value space or end-of-line. Either s shall be 
empty or s shall, and s -S((t-u).first) shall not, form a signed-integer according to the Syntax of 6.1.7. It 
shall be an error if s is empty. The value of the signed-integer thus formed shall be assignment-compatible 
with the type possessed by v and shall be attributed to v. 

NOTE - 4 The sequence r represents any spaces and end-of-lines to be skipped, and the sequence s represents the 
signed-integer to be read. 

d) If v is a variable-access possessing the real-type, read(f,v) shall satisfy the following requirements. No 
component of s shall equal end-of-line. The components of r, if any, shall each, and (s -t -u).first shall not, 
equal either the char-type value space or end-of-line. Either s shall be empty or s shall, and s -S((t-u).first) 
shall not, form a number according to the Syntax of 6.1.7. It shall be an error if s is empty. The value 
denoted by the number thus formed shall be attributed to the variable v. 

NOTE - 5 The sequence 
number to be read. 

r represents anY spaces and end-of-lines to be skipped, and the sequence S represents the 

e) If v is a variable-access possessing a fixed-string-type of capacity c, read(f,v) shall satisfy the following 
requirements. Length(r) shall equal 0, no component of s shall equal end-of-line, and the remaining 
execution of the Statement shall Cause a value to be attributed to v. That value shall be the value of the 
fixed-string-type whose components in Order of increasing index consist of the components of s, in Order, 
followed by Zero or more spaces. If c exceeds length(s-t), length(t) shall equal 0; otherwise, length(s) 
shall equal c. 

NOTE - 6 If eoln(f) is initially true, then no characters arc read, and the value of each component of v is a space. 

f) If v is a variable-access possessing a variable-string-type of capacity c, read(f,v) shall satisfy the 
following requirements. Length(r) shall equal 0, no component of s shall equal end-of-line, and the 
remaining execution of the Statement shall Cause a value to be attributed to v. That value shall be the 
value of the variable-string-type whose components in Order of increasing index consist of the components 
of s, in Order. If c exceeds length(s-t), length(t) shall equal0; otherwise, length(s) shall equal c. 

NOTE - 7 If eoln(f) is initially true, then no characters are read, and the value of v is the null-string. 

6.10.2 The procedure readln 

The Syntax of the Parameter list of readln shall be 

readln-pararneter-list = [ ‘(’ ( file-variable 1 variable-access ) { ‘,’ variable-access } ‘)’ ] . 

Readln shall only be applied to textfiles. If the file-variable or the entire readln-parameter-list is omitted, 
the procedure shall be applied to the required textfile input, which shall be implicitly accessible (see 
6.11.4.2) by the procedure-Statement. 

Readln(f,vl ,...,v,,) shall access the textfile and establish a reference to that textfile for the remaining 
execution of the Statement. The execution of the Statement shall be equivalent to 

begin read(ff ,VI,... ,v,); readln(ff) end 

where ff denotes the referenced textfile. 

Readln(f) shall access the textfile and establish a reference to that textfile for the remaining execution of 
the Statement. The execution of the Statement shall be equivalent to 

begin while not eoln(ff) do get(ff); get(ff) end 

where ff denotes the referenced textfile. 

NOTES 
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1 The effect of readln is to place the current 
this is the end-of-file Position, the cunent file 

file Position just past the end of the current line in the textile. Unless 
Position is therefore at the Start of the next line. 

2 Because the definition of readln makes use of get, the implementation-defined aspects of the post-assertion of get 
also apply (see 6.7.5.2). 

6.10.3 The procedure write 

The Syntax of the Parameter list of write when applied to a textfile shall be 

write-parameter-list = ‘(’ [ file-variable ‘,’ ] write-Parameter { ‘, ’ write-Parameter } ‘) ’ . 

write-Parameter = expression [ ‘:’ expression [ ‘:’ expression ] ] . 

If the file-variable is omitted, the procedure shall be applied to the required textfile output, which shall 
be implicitly accessible (see 6.11.4.2) by the procedure-Statement. When write is applied to a textfile f, it 
shall be an error if f is undefined or f.M = Inspection (see 6.4.3.6). 

For n>=l, write(f,pl ,...,p,) shall access the textfile and establish a reference to that textfile for the ram.ining 
execution of the Statement. For n>=2, the execution of the Statement shall be equivalent to 

begin write(ff,pl); write(ff ,p2,...,pn) end 

where ff denotes the referenced textfile. 

Write(f,p), where f denotes a textfile and p is a write-Parameter, shall write a sequence of Zero or more 
characters on the textfile f; for each Character c in the sequence, the equivalent of 

begin fft := c; put(ff) end 

where ff denotes the referenced textfile, shall be applied to the textfile f. The sequence of characters written 
shall be a representation of the value of the first expression in the write-Parameter p, as specified in the 
remainder of this subclause. 

NOTE - Because the definition of write 
assertion of put also apply (see 6.7.5.2). 

includes the use of put, the implementation-defined aspects of the post- 

6.10.3.1 Write-Parameters 

A write-Parameter shall have one of the following forms 

e : TotalWidth : FracDigits 
e : TotalWidth 
e 

where e shaI1 be an expression whose value is to be written on the file f and shall be of integer-type, real- 
type, char-type, Boolean-type, or a string-type, and where TotalWidth and FracDigits shall be expressions 
of integer-type whose values shall be designated thefieZd-widthparameters. The value of TotalWidth shall 
be greater than or equal to Zero; it shall be an error if the value is less than Zero. The value of FracDigits 
shall be greater than or equal to Zero; it shall be an error if the value is less than Zero. 

Write(f,e) shall be equivalent to the form write(f,e : TotalWidth), using a default value for TotalWidth 
that depends on the type of e; for integer-type, real-type, and Boolean-type, the default values shall be 
implementation-defined. 

Write(f,e : TotalWidth : FracDigits) shall be applicable only if e is of real-type (see 6.10.3.4.2). 
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6.10.3.2 Char-type 

If e is of char-type, the default value of TotalWidth shall be one. The representation written on the file f 
shall be 

if TotalWidth > 0, 
(TotalWidth - 1) spaces, the Character value of e; 

if TotalWidth=O, 
no characters. 

6.10.3.3 Integer-type 

If e is of 
function 

integer- ttype, the decimal representation of the value of e sha.H be written on the file f. Assume a 

function IntegerSize ( x : integer ) : integer ; 
{ returns the number of digits, z, such that 

lOpow(z-l)Iabs(x)~10powz} 

and let IntDigits be the positive integer defined by 

ife=O 
then IntDigits := 1 
else IntDigits := IntegerSize(e); 

then the representation shall consist of 

a) if TotalWidth >= IntDigits + 1: 
(TotalWidth - IntDigits - 1) spaces, 
the sign Character: ‘-’ if e < 0, otherwise a space, 
IntDigits digit-characters of the decimal representation of abs(e). 

b) if TotalWidth < IntDigits + 1: 
if e < 0 the sign Character ‘-‘, 
IntDigits digit-characters of the decimal representation of abs(e). 

6.10.3.4 Real-type 

If e is of real-type, a decimal representation of the value of e, rounded to the specified number of significant 
figures or decimal places, shall be written on the file f. 

6.10.3.4.1 The floating-Point representation 

Write(f,e : 
functions 

TotalWidth) shall Cause a floating-Point representation of the value of e to be written. Assume 

function RealSize ( y : real ) : integer ; 
{ Returns the value, z, such that 10.0 

function Truncate 
{ Returns the val 

(Y 
ue 

: real ; DecPlaces 
of y after truncatio 

POW (z-l) <= WY) 

n 
integer ) : real ; 
to DecPlaces decimal Pl aces } 

let ExpDigits be an implementation-defined value representing the number of digit-characters written in 
an exponent; 

let ActWidth be the positive integer defined by , 
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if TotalWidth >= ExpDigits + 6 
then ActWidth := TotalWidth 
else ActWidth := ExpDigits + 6; 

and let the non-negative number ewritten, the positive integer DecPlaces, and the integer ExpValue be 
defined by 

DecPIaces := ActWidth - ExpDigits - 5; 
if e = 0.0 

then begin ewritten := 0.0; ExpValue := 0 end 
else 
begin 

eWritten := abs(e); 
ExpValue := RealSize ( eWritten ) - 1; 
eWritten := eWritten / 10.0 pow ExpValue; 
eWritten := eWritten + 0.5 * 10.0 pow(-DecPlaces); 
if eWritten >= 10.0 

then 
begin 

eWritten := eWritten / 10.0; 
ExpValue := ExpValue + 1 

end; 
eWritten := Truncate ( ewritten, DecPIaces ) 

end; 

then the floating-Point representation of the value of e shall consist of 

the sign Character 

( ‘-’ if (e < 0.0) and (ewritten > O.O), otherwise a space ), 
the leading digit-character of the decimal representation of ewritten, 
the Character ‘.’ , 
the next DecPlaces digit-characters of the decimal representation of 

ewritten, 
an implementation-defined exponent Character 

(either ‘e’ or ‘El), 
the sign of ExpValue 

( ‘-’ if ExpValue < 0, otherwise ‘+’ ), 
the ExpDigits digit-characters of the decimal representation of 

ExpValue (with leading Zeros if the value requires them). 

6.10.3.4.2 The fixed-Point representation 

Write(f,e : TotalWidth : FracDigits) shall Cause a fixed-Point representation of the value of e to be written. 
Assume the functions RealSize and Truncate described in 6.10.3.4.1; 

let ewritten be the non-negative number defined by 

if e = 0.0 
then eWritten := 0.0 
else 
begin 

eWritten := abs(e); 
eWritten := eWritten + 0.5 * 10.0 pow(-FracDigits); 
eWritten := Truncate ( ewritten, FracDigits ) 

end; 
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let IntDigits be the positive integer defined by 

if eWritten < 1 
then IntDigits := 1 
eise IntDigits := RealSize ( ewritten ); 

and let MinNumChars be the positive integer defined by 

MinNumChars := IntDigits + FracDigits + 1; 
if (e < 0.0) and (ewritten > 0.0) 
then MinNumChars := MinNumChars + 1; {‘-’ required} 

then the fixed-Point representation of the value of e shall consist of 

if TotalWidth >= MinNumChars, 
(TotalWidth - MinNumChars) spaces, 

the Character ‘-’ if (e < 0.0) and (ewritten > O.O), 
the first IntDigits digit-characters of the decimal representation of 

the value of ewritten, 
the Character ‘.‘, 
the next FracDigits digit-characters of the decimal representation of 

the value of ewritten. 

NOTE - At least MinNumChars characters are written. If TotalWidth is less than this value, no initial spaces arc 
written. 

6.10,3.5 Boolean-type 

If e is of Boolean-type, a representation of the word true or the word false (as appropriate to the value of e) 
shall be written on the file f. This shall be equivalent to writing the appropriate Character-string ‘True’ or 
‘False’ (see 6.10.3.6), where the case of each letter is implementation-defined, with a field-width Parameter 
of TotalWidth. 

6.10.3.6 String.types 

If the value of e is a string-type value with a length of n, the default value of TotalWidth shall be n. The 
representation shall consist of 

if TotalWidth > n, 
(TotalWidth - n) spaces, 

if n > 0, 
the first through n-th characters of the value of e in that Order. 

if 1 <= TotalWidth <= n, 
the first through TotalWidth-th characters in that Order. 

if TotalWidth = 0, 
no characters. 

6.10.4 The procedure writeln 

The Syntax of the Parameter list of writeln shall be 

writeln-parameter-list = [ ‘(’ ( file-variable 1 write-Parameter ) { ‘, ’ write-Parameter } ‘) ’ ] . 

Writeln shall only be applied to textfiles. If the file-variable or the writeln-parameter-list is omitted, the 
procedure shall be applied to the required textfile output, which shall be implicitly accessible (sec 6.11.4.2) 
by the procedure-Statement. 
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Writeln(f,pr,...,p,) shall access the textfile and establish a reference to that textfile for the remaining 
execution of the Statement. The execution of the Statement shall be equivalent to 

begin write(ff ,pl ,...,pJ; writeln(ff) end 

where ff denotes the referenced textfile. 

Writeln shall be defined by a pre-assertion and a post-assertion using the notation of 6.7.5.2. 

pre-assertion: (f0 is not undefined) and (f0.M = Generation) and (f0.R = S( )). 

post-assertion: (f.L = (fO.L-S(end-of-line))) and (ft is totally-undefined) and (f.R = S( )) and (f.M = 
Generation), where S(end-of-line) is the sequence consisting solely of the end-of-line component 
defined in 6.4.3.6. 

NOTE - Writeln(f) terminates the partial line, if any, that is being generated. By the conventions of 6.752 it is an 
enror if the pre-assertion is not true Prior to writeln(f). 

6.10.5 The procedure page 

It shall be an error if the pre-assertion required for writeln(f) (see 6.10.4) does not hold Prior to the activation 
of Page(f). If the actual-parameter-list is omitted, the procedure shall be applied to the required textfile 
output, which shall be implicitly accessible (see 6.11.4.2) by the procedure-Statement. Page(f) shall Cause 
an implementation-defined effect on the textfile f, such that subsequent text written to f will be on a new 
page if the textfile is printed on a suitable device, shall perform an implicit writeln(f) if f.L is not empty and 
if f.L.last is not the end-of-line component (see 6.4.3.6), and shall Cause the buffer-variable ftto become 
totally-undefined. The effect of inspecting a textfile to which the page procedure was applied during 
generation shall be implementation-dependent. 

6.11 Modules 

6.11.1 Module-declarations 

module-declaration - 
I 

module-heading [ ‘;’ module-block ] 
module-identification ‘ ;’ module-block . 

module-heading = ‘module’ identifier [ interface-directive ] 
[ ‘ (’ module-parameter-list ‘) ’ ] ‘ ;’ 
interface-specification-part 
import-part 
{ constant-definition-part 
1 type-definition-part 
1 variable-declaration-part 
1 procedure-and-function-heading-part } 

‘end’ . 

module-parameter-list identifier-list . 

procedure-and-function-heading-part = ( procedure-heading 1 function-heading ) ‘;’ . 

module-identification ‘module’ module-identifier implementation-directive . 

module-identifier = identifier . 
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module-block = import-part 
{ constant-definition-part 
1 type-definition-part 
1 variable-declaration-part 
1 procedure-and-function-declaration-part } 
[ initialization-part ] 
[ finalization-part ] 
‘end’ . 

initialization-part = ‘to’ ‘begin’ ‘do’ Statement ‘;’ . 

finalization-part = ‘to’ ‘end’ ‘do’ Statement ‘;’ . 

The occurrence of an identifier in the module-heading of a module-declaration shall constitute its defining- 
Point as a module-identifier for each region that is either the identifier of a module-heading contained by 
the program or the module-identifier of a module-identification contained by the program. 

NOTE - 1 The module-identifier has meaning only in places where a module-identifier is either defined or referenced. 
A module-identifier does not otherwise affect the program. 

The occurrence of a module-block in a module-declaration that contains a module-heading shall associate 
that module-block with that module-heading. The occurrence of a module-block in a module-declaration 
that contains a module-identification shall associate that module-block with the module-heading containing 
the defining-Point of the module-identifier of that module-identification. There shall be exactly one module- 
block associated with a module-heading. A module-block together with its associated module-heading shall 
constitute a module, and each shall be said to be associated with that module. 

An interface-directive shall occur in a module-heading of a 
block does not occur in the module-declaration. 

module-declaration if and only if a mod ule- 

Esch identifier having a defining-Point as a module-identifier in a module-heading of a module-declaration 
containing the interface-directive interface shall have exactly one of its applied occurrences in a module- 
identification of a module-declaration containing the implementation-directive implementation. These two 
module-declarations shall both be program-components of the program-block (see 6.13). 

For any two distinct modules A and B such that A supplies B and B supplies A, neither the module-block 
of A nor the module-block of B shall contain an initialization-Part; neither module-block shall contain a 
finalization-Part; and an expression contained by the module-heading of either A or B shall be nonvarying 
(see 6.8.2). 

NOTES 

2 This tan happen, for example, when the module-heading of A exports an interface that is imported by the module- 
block, but not the module-heading, of B; and the module-heading of B exports an interface that is imported by the 
module-heading or module-block of A. 

3 Modules may directly or indirectly supply each other. For example, if A supplies B and B supplies C and C supplies 
A, then none of the three modules tan have an initialization-part or a finalization-Part, and any discriminant-values 
and subrange-bounds in their module-headings must be nonvarying. 

The identifiers contained by the module-parameter-list of a module-heading shaI1 have distinct spellings, 
and for each such identifier there shall be a defining-Point as a variable-identifier with the same spelling 
for the region that is the module-heading. If the spelling is neither input nor output, the variable-identifier 
either shaI1 be local to the module or shall be an imported variable-identifier that is a module-Parameter. 
If the spelling is input or output, the occurrence of the identifier contained by the module-parameter-list 
shall constitute a defining-Point for the region that is the module-heading as a variable-identifier denoting 
the required textfile input or output, respectively. If the variable-identifier is local to the module or has 
the spelling input or output, both the variable-identifier and any variable it denotes shaI1 be designated a 
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module-Parameter. The binding of a 
shall be implementation-defined. 

variable that is a module-Parameter to entities extemal to the program 

NOTES 

4 The extemal representation of extemal entities bound to module-Parameters is not defined by this International 
Standard. 

5 Furthermore, two different modules may specify that two different variables whose variable-identiers have the same 
spelling are to be bound to extemal entities - this International Standard does not specify whether such variables are 
to be bound to the same extemal entity or to different extemal entities. 

6 Variables that are module-Parameters are not necessarily beund when the module is activated. 

6.11.2 Export-Part 

An export-part shall introduce an identifier to denote an interface. An export-list shall introduce one or 
more constituent-identifiers. 

interface-specification-part = ‘export’ export-part ‘;’ { export-part ‘;’ } . 

export-part = identifier ‘=’ ‘(’ export-list ‘)’ . 

export-list = ( export-clause 1 export-range ) { ‘,’ ( export-clause 1 export-range ) } . 

export-clause = exportable-name ] export-renaming-clause . 

export-renaming-clause = exportable-name ’ =>’ identifier . 

exportable-name = constant-name 
1 type-name 
I schema-name 
1 [ ‘protected’ ] variable-name 
] procedure-name 
1 function-name . 

export-range = first-constant-name ‘..’ last-constant-name . 

first-constant-name = constant-name . 

last-constant-name = constant-name . 

constituent-identifier = identifier . 

interface-identifier = identifier . 

The occurrence of an identifier in an export-part shall constitute its defining-Point as an interface-identifier 
for each region that is either the identifier of an export-part contained by the program-block or the interface- 
identifier of an import-specification contained by the program-block. 

The occurrence of an exportable-name in an export-clause shall constitute the defining-Point of the identifier 
of the constant-identifier, type-identifier, schema-identifier, variable-identifier, procedure-identifier, or function- 
identifier contained by the exportable-name as a constituent-identifier for the region that is the interface 
denoted by the identifier of the export-part that contains the export-clause. The occurrence of an identifier 
in an export-renaming-clause of an export-clause shall constitute the defining-Point of that identifier as a 
constituent-identifier for the region that is the interface denoted by the identifier of the export-part that 
contains the export-clause. 

A constituent-identifier so defined shall denote: the value denoted by the constant-name; the type, bindability, 
and initial state denoted by the type-name; the Schema denoted by the schema-name; the variable denoted 
by the variable-name; the procedure denoted by the procedure-name; or the function denoted by the 
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function-name; that is contained by the export-clause. That constituent-identifier shall be designated 
protected (see 6.51) if the export-clause contains either protected or a protected variable-identifier. The 
type possessed by a protected constituent-identifier shall be protectable. The constituent-identifier shall 
be designated a module-Parameter if and only if the export-clause contains a variable-identifier that is a 
module-Parameter. If the constituent-identifier denotes a value, it shall be designated a principal identifier 
(see 6.4.2.3) of that value if the constant-identifier contained by the export-clause is a principal identifier 
of the value and the export-clause does not contain an export-renaming-clause. 

NOTE - 1 A principal identier of a value is exported as a principal identifier 
principal identi6er exports a new identifier for the value, but the new identifier 

only if 
is not a 

it is not renamed. Ren 
principal identier. 

aming a 

The constant-names of the first-constant-name and of the last-constant-name of an export-range shall denote 
values of the same type, which shall be an enumerated-type; these values and type shall be designated the 
least-value, greatest-value, and type of the export-range, respectively. The least-value shall not exceed the 
greatest-value. 

For each value of the type of an export-range not smaller than the least-value of the export-range and not 
larger than the greatest-value of the export-range 

the export-range shall 
identifier of the value; 

be within the scope of a defining-Point of an identifier that is a principal 

b) the occurrence of the export-range shall constitute the defining-Point of that identifier as a constituent- 
identifier for the region that is the interface denoted by the identifier of the export-part that contains 
the export-range; and 

c) the constituent-identifier so defined shall denote that value and shall be designated a principd 
identifier of that value. 

NOTES 

2 Only the identifiers specified in an export-list are exported. In particular, the constant-identifiers of an enumerated- 
type at-e not exported by exporting the type-identifier. 

3 Although the field-identifiers of a record-type cannot be exported, they are available in any block that tan access a 
variable, constant, or function result possessing the record-type. 

4 Although the discriminant-identifiers of a Schema cannot be exported, they are available in any block that tan access 
a variable or constant possessing a type produced from the Schema. 

5 Protected variable-names excepted, a constant-name, type-name, schema-name, variable-name, procedure-name, or 
function-name that is passed through an interface by a constituent-identifier behaves the same as a constant-name, 
type-name, schema-name, variable-name, procedure-name, or function-name that does not pass through an interface. 

6 An export-range serves to export only the principal identifiers of the values within the specified range; it is essentially 
a shorthand notation for listing the principal identifiers for each value. The names that are specified in the export-range 
serve only to denote the least and greatest values and are not themselves exported unless they happen to be the principal 
identifiers of those values. 

The required interface-identifiers and required constituent-identifiers shall be as specified in 6.11.4.2. 

6.11.3 Import-specifications 

An import-specification shall introduce an identifier to denote an interface and Zero or more identifiers, 
each of which shall be designated imported. 

import-specification = interface-identifier [ access-qualifier ] [ import-qualifier ] . 

access-qualifier = ‘qualified’ . 

import-qualifier = [ selective-import-option ] ‘(’ import-list ‘)’ . 
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selective-import-option = ‘only’ . 

import-lis t = import-clause { ‘,’ import-clause } . 

import-clause = constituent-identifier 1 import-renaming-clause . 

import-renaming-clause = constituent-identifier ‘=>’ identifier . 

imported-interface-identifier = identifier . 

Esch imported identifier shall be said to correspond to a constituent-identifier of the interface. 

For each constituent-identifier having a defining-point for the region that is the interface 
interface-identifier of an import-specification 

denoted by the 

the occurrence of that interface-identifier shall constitute the defining-Point of that constituent- 
identifier for each region that is a constituent-identifier contained by the import-specification. 

b) for each applied occurrence of the constituent-identifier in an import-clause contained by the import- 
specification, a distinct imported identifier shall be introduced with the import-clause as its defining- 
point and with the spelling of the constituent-identifier. If that constituent-identifier is a principal 
identifier of a value, the imported identifier shall be designated a principal identifier of that value. 

c) for each applied occurrence of the constituent-identifier in an import-renaming-clause of an import- 
clause contained by the import-specification, a distinct imported identifier shall be introduced with 
the import-clause as its defining-Point and with the spelling of the identifier of the import-renaming- 
clause. 

d) if the import-specification does not contain a selective-import-option, then for each constituent- 
identifier that does not have an applied occurrence contained by the import-specification, a distinct 
imported identifier shall be introduced with the import-specification as its defining-Point and with 
the spelling of the constituent-identifier. If that constituent-identifier is a principal identifier of a 
value, the imported identifier shall be designated a principal identifier of that value. 

NOTE - 1 A principal identifier of a value is imported as a principal identifier only if it is not renamed. Ren 
a principal . identier imports a new identifier for the value, but the new identifier is not a princip Ia1 identier. 

.aming 

An imported identifier corresponding to a constituent-identifier shall be: a constant-identifier that denotes 
the value; a type-identifier that denotes the type, bindability, and initial state; a schema-identifier that 
denotes the Schema; a variable-identifier that denotes the variable; a procedure-identifier that denotes 
the procedure; or a function-identifier that denotes the function; denoted by the constituent-identifier. 
An imported variable-identifier corresponding to a protected constituent-identifier shall be designated 
protected. An imported variable-identifier shall be designated a module-Parameter if and only if it corresponds 
to a constituent-identifier that is a module-Parameter. 

The occurrence of an interface-identifier in an import-specification shall constitute the defining-Point of 
the identifier of the interface-identifier as an imported-interface-identifier for the region that is the block, 
module-heading, or module-block closest-containi ng the import-specification. Esch imported identifier in 
the set of imported identifiers determined by the import-specification shall be said to be associated with 
that imported-interface-identifier. 

Esch defining-point of an imported identifier occurring within an import-specification shall be for the region 
that is the import-specification, and, if an access-qualifier does not occur in the import-specification, also for 
the region that is the module-heading, module-block, or block closest-containing the import-specification. 

NOTE - 2 If the access-qualifier qualified does occur in the import-specifkation, then imported identifiers tan only 
be referred to within the module-heading, module-block, or containing block by their full name, which includes the 
interface-identifier. 
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6.11.4 Required interfaces 

6.11.4.1 General 

The required interface-identifiers and constituent-identtiers shall be defined as follows. 

6.11.4.2 StandardInput and Standardoutput 

The required interface-identifier StandardInput shall denote the required interface composed of the required 
constituent-identifier input. The constituent-identifier shall denote the required textfile input. 

The required interface-identifier Standardoutput shall denote the required interface composed of the 
required constituent-identmer output. The constituent-identifier shall denote the required textfile output. 

The required textfile input or output shall 
a function-designator if and only if one or 

be designated implicitly accessible by 
more of the following five conditions 

a procedure-Statement 
is true. 

or 

a) The procedure-Statement or function-designator is contained by a block, module-heading, or module- 
block closest-containing an applied occurrence of the required identifier StandardInput or Standardoutput, 
respectively. 

b) The procedure-Statement or function-designator is contained by a module-block, and the module- 
heading associated with the module-block contains an applied occurrence of the required identifier 
StandardInput or Standardoutput, respectively. 

c) The procedure-Statement or function-designator is contained by the main-program-declaration, which 
contains a program-parameter-list containing the identifier input or output, respectively. 

d) The procedure-Statement or function-designator is contained by a module-heading or its associated 
module-block, and the module-parameter-list of the module-heading contains the identifier input or 
output, respectively. 

e) The block is contained by a module-block, and the associated module-heading contains a module- 
parameter-list containing the identifier input or output, respectively. 

The activation of the program-block of a program containing a block or module-block in which the required 
textfile input is implicitly accessible shall Cause the post-assertions of reset to hold Prior to the first access 
to the textfile or its associated buffer-variable. The effect of the application of the required procedures 
reset, rewrite, or extend to the textfile shall be implementation-defined. 

The activation of the program-block of a program containing a block or module-block in which the required 
textfile output is implicitly accessible shall Cause the post-assertions of rewrite to hold Prior to the 
first access to the texffile or its associated buffer-variable. The effect of the application of the required 
procedures reset, rewrite, or extend to the textfile shall be implementation-defined. 

6.11.5 Example of a module 

module RandomUniform interface; 
{ RandomUniform provides the pseudo-random number generator based on the 
one designed by Wichmann and Hill, as described in their note ‘Building 
a Random-Number Generator’ I Byte, March 1987, pp.127-128 
J 

export 
RandomUniform = (random, setseed, getseed, seedtype, 

seedmin, seedmax, seedinit) ; 

const 
Pl , = 30269; ml = 171; 
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p2 - 30307; m2 = 172; 
p3 = 30323; m3 = 170; 

tYPe 
seedtype = record 

sl: 1. .pl-1; 
s2: 1. .p2-1; 
93: l..p3-1 

end; 
const 

seedmin = seedtype[sl,s2,s3:1]; 
seedmax - seedtype [sl:pl-1; s2:p2-1; s3:p3-l] ; 
seedinit = seedtype[sl:l; s2:lOOOO; s3:3000]; 

procedure 
set seed 

procedure 
get seed 

function 

s : seedtype) ; 

var s: seedtype) ; 

random: real; 

end. { of RandomUniform heading } 

module RandomUniform implementation; 
{ An implementation of RandomUniform that assumes 

maxint >= largestof (pl,p2,p3) (- 30323) 

var 
seed : seedtype value seedinit ; 

procedure set seed; 
begin 

seed := s 
end; 

procedure get seed; 
begin 

S :- seed 
end; 

f unct ion random; 
var 

xl,x2,x3: integer; 
temp: real; 

begin 
with seed do 
begin 

{ first generator } 
xl := ml*(sl mod 177) - 2*(sl div 177); 
if ~1x0 then xl :- xltpl; 
{ second generator } 
x2 :- m2*(s2 mod 176) - 35*(s2 div 176); 
if ~2x0 then x2 :- x2tp2; 
{ third generator } 
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x3 :- m3*(s3 mod 178) - 63*(s3 div 178); 
if ~3x0 then x3 :- x3+p3; 
{ f orm new seed and function result } 
seed := seedtype[sl:xl; s2:x2; s3:x3]; 
temp :- sl/pl + s2/p2 + s3/p3; 
random := temp-trunc (temp) 

end 
end; { of random } 

end. { of RandomUniform block } 

module RandomUniform implementation; 
{ An alternative implementation of RandomUniform that assumes 

maxint >= largestof ( (pl-l) *ml, (p2-1) *m2, (p3-1) *m3) (= 5212632) 
by using larger integers, this will run faster on many machines 

var 
seed : seedtype value seedinit ; 

procedure set seed; 
begin 

seed := s 
end; 

procedure get seed; 
begin 

S := seed 
end; 

function random; 
var 

temp: real; 
begin 

with seed do 
begin 

{ form new seed } 
sl := (ml*sl) mod pl; { first generator } 
s2 :- (m2*s2) mod p2; { second generator } 
s3 := (m3*s3) mod p3; { third generator } 
( form function result } 
temp := sl/pl + s2/p2 + s3/p3; 
random := temp-trunc (temp) 

end 
end; { of random } 

end. { of RandomUniform block } 

6.11.6 Examples of program-components that are module-declarations 

NOTE - 1 Esch of examples 2 to 5 depends on one or more of examples 1 to 4 that precede it. 

Example 1: 
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module ml; 
{ ml exports one interface named il, containing two values named low and high. 
The variable null is not exported. ml has a minimal module-block.} 

export il = (low,high); 

const low = 0; high = 1; 

var null: record end; 

end { of module-heading for ml } ; 

end { of module-block for ml } . 

Example 2: 

module m2; 
{ m2 exports two interfaces named i2 and j2. i2 contains a type called t; j2 
contains the two values (still named low and high) imported from ml through 
interface il. m2 also has a minimal module-block.} 

export 
i2 = (t); { define i2 to have t as its only constituent-identifiers. } 
j2 = (low,high); { re-export low and high in j2. They are 

imported through interface il. } 
import 

il; { import all constituent-identifiers of il } 

typet = low..high; 

end { of module-heading for m2 } ; 

end { of module-block for m2 } . 

Example 3: 

module m3; 
{ m3 exports one interface containing a function, a type, and two values. The 
function-heading is declared in the module-heading, and the function-block is 
declared in the module-block. } 

export 
i3 = (f, i2.f range, il.low=>f low, il.high=>f high); 

{ Export coistituent-identifiers f, f-range, -f low, and - 

import 
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il qualified; { Import all constituent-identifiers from il. Within this 
module they are named 

i2 qualified only (t=>f range) ; 
{ Import-only t through 

module it is named 12 

function f (x: integer) : i2. 

end { of module-heading for m3 } ; 

function f; 
begin 

if x < il.low then f := il.low 
else if x > il.high then f := il.high 
else f := x 

end { f } ; 

end { of module-block for m3 } . 

il.low and il.high. } 

i2. Within this 

Example 4: 

module m4 interface; 
{ m4 exports two interfaces named enq and deq. enq contains a 
procedure named enqueue. deq contains a procedure called dequeue, a 
function called empty, and a type called range. The module-block is given 
separately in example 5 .} 

export enq = (enqueue) ; deq = (dequeue, empty, range) ; 

import i3 only 
{ Import only 

range. } 

procedure enqueul e (e: range) ; 
procedure dequeue (var e: range) ; 
function empty : Boolean; 

end { of module-heading for m4 } . 

f-range =t) range) ; 
f range through i3. Within m4 it is named 

Example 5: 

module m4 implement at ion; 
{ This is the module-block of m4. Note that any other program-components could 
be placed between examples 4 and 5. Al.1 identifiers and interfaces that are 
visible in the module-heading 4 are also visible here. } 

tYPe 
qp = f qnode; 

106 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 10
20

6:1
99

1

https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2


ISOAEC 10206 : 1991 (E) 

qnode - record next : qp; c: range end; 

var 
oldest: qp value nil; { initialize queue to empty } 
newest: qp; 

function empty; 
begin empty := (oldest = nil) end { empty } ; 

procedure enqueue; 
begin 

if empty then 
begin new (newest) ; oldest := newest end 

else 
begin new (newestt . next) ; newest : - newestt . next end; 

newestt.c := e 
end { enqueue } ; 

procedure dequeue; 
var p: qp; 

begin 
if empty then halt; 
e :- o1destt.c; p :- oldest; 
if oldest = newest then oldest := nil 
else oldest := oldestt.next; 
dispose (p) 

end { dequeue } ; 

end { of module-block for m4 } . 

NOTE - 2 Esch of examples 7 to 9 depends on one or more of examples 6 to 8 that precede it. 

Example 6: 

module generic sort interface; 

export generic-sort - (do the sort,max sort index, 
protected-currentgass 
protected swap occurre 

{ the export of current_pass and swap occurred during sort allows the } 
1 caller of the sort procedure to determine-the Status of the sort } 
{ --- they are marked as protected so that the caller is not 1 
{ allowed write access 1 

{ current_pass is renamed to numbe ofJasses as it is exported } 

type max sort index = l..maxint; 

procedure do the sort (element count : max sort index; 
f,nc%on greater (el, e2 : max sort index) : Boolean; 
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procedure swap (el, e2 : ma 

var current_pass : 0. .maxint value 0; 
swap-occurred-during-sort : Boolean value false; 

Example 7: 

module generic sort implementation; 

procedure do the sort; 

var swap-occurred-thisgass : Boolean; 
n : max-sort-index; 

begin 
current_pass := 0; 
swap-occurred-during-sort := false; 
repeat 

swap-occurred-thisgass : = false; 
current_pass :- current_pass t 1; 
for n := 1 to element count - 1 do 

if greater (n,n + 1, then begin 
swap(n,n + 1) ; 
swap-occurred-thisgass : = true; 
end; 

swap-occurred-during-sort := swap-occurred-during-sort or 
swap-occurred-thisJass; 

until not swap-occurred-thisgass; 
end; 

end. 

Example 8: 

module employee sort interface; 

export employee-sort - (sort by name, sort by clock number, employee list) ; - - - - 

import generic-sort; 

tYPe 
employee = record 

last name,first name : string(30) ; 
clo&umber : 1. . maxint ; 

end; 

employeeJist(num-employees : max-sort-index) = 
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array [l..num-employees] of employee; 

procedure sort by name(employees : - - employee list; 
var something-done : Boolean) ; 

procedure sort by clock number(employees : - - 
var something-done 

employee list; 
: Boolean) ; 

end. 

Example 9: 

module employee-sort implement at ion; 

procedure sort by name; - - 

mployees (el, e2 : max sort index) ; - 

var temp : employee; 

begin 
temp : = employees [ el] ; 
employees [ e2] :- employees[el] ; 
employees[el] :- temp; 

end; 

function name is greater(el,e2 : max sort index) ; - - 

begin 

end; 

:= (employees[el] .last name > employees(e21 .last name) 
or ( (employees [el] . last-name -employees [ e2] . last-name) and 

(employees [el] . first ame > employees [e2] . first name) ) ; 

begin { sort by name } 
do the so> (employees . num employees, name is 
seiet hing-done := swap-oc&rred-during&t; 

end; { sort by name } - - 

procedure sort by clock number; - - 

mployees (el, e2 : max sort index) ; 

var temp : employee; 

begin 
temp : - employees [ el] ; 
employees [ e2] := employees[el] ; 
employees [el] : - temp; 

end; 
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function clock is greater (el,e2 : max sort - - index) ; 

begin 
clock-is-greater : = employees [el] . clock-number > 

employees [ e2] . clock number; 
end; 

begin { sort by clock number } 
do the sog (eiploye&. num employees, clock is 
somet hing-done 

greater, swa 
: - swap-oc&rred-during-so%;- 

end; { sort by cloc 0 - 

end. 

Example 10: 

module event-recording ; 

export event-recording - (record-event) ; 

{ This procedure allows recording of user-specified events to } 
{ a log file. The event to be recorded is specified as a } 
-i string, and a time stamp is added automatically. 1 

procedure 

end; 

var 
logfile : 
logbind : 

record event (event t o record : st ring) ; - 0 

bindable text; 
BindingType; 

procedure record event; 

var stamp : TimeStamp; 

begin 
GetTimeStamp (stamp) ; 
writeln (logfile, ’ event ’ , event to record, * occurred on f , 

date (stamp) I ’ at f , time(stamp) ) ; 
end; 

{ this module needs an initialization section to open the log file } 
1 and a termination section to close it 1 

to begin do 
begin 
logbind : = Binding (logfile) ; 
logbind.name := ‘logfile’; 
bind (logf ile, logbind) ; 
rewrite (logfile) ; 
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record-event (, event-module initialization, ) ; 

to end do 
begin 
recordevent ( , event -module termination, ) ; 
unbind (logf ile) ; 
end; 

6.11.7 Example of exporting a rang-e of enumerated-type values 

module li ne_pa rameters interface; 

export 
line states = (line state, onhook . . permanent-sequence, 

first state, lait state, initial state); 
1 , onhook . . permane&equence, exports each value name 

defined in the type definition. } 

WPe 
line state = (onhook, offhook, tone applied, 

ringing-applied, two-way-talk, out-of-Service, 
permanent sequence) ; 

const 
first state = onhook; 
last %ate - permanent sequence; 
initial-state = out of Service; _ _ 

end. 

module line interfaces interface; 

export 
standard-line-interface = (first-state. . last-state, 

first state, last state, initial state, set state, 
curre$state) ; - 

{ * first state. .last state, exports ‘onhook, through 
,permaGent sequence’ , but not , first state, and 
, last state, ; ,first state, last statel exports 
, first state, and ,last state, . ) 

import 
line states; 

procedure set state(new state: line state) ; 

function current state: line state; 

end. 
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6.12 Main-program-declarations 

main-program-declaration = program-heading ‘;’ main-program-block . 

program-heading = ‘program’ identifier [ ‘(’ program-parameter-list ‘)’ ] . 

program-parameter-list = identifier-list . 

main-program-block = block . 

The identifiers contained by the program-parameter-list of a program-heading of a main-program-declaration 
shall have distinct spellings, and for each such identifier there shall be a defining-Point as a variable- 
identifier with the same spelling for the region that is the block cf the main-program-block of the main- 
program-declaration. If the spelling is neither input nor output, the variable-identifier either shall be 
1ocaI to the block or shall be an imported variable-identifier that is a module-Parameter. If the spelling is 
input or output, the occurrence of the identifier contained by the program-parameter-list shall constitute a 
defining-Point for the region that is the block of the main-program-block as a variable-identifier denoting 
the required textfile input or output, respectively. If the variable-identifier is local to the block or has 
the spelling input or output, both the variable-identifier and any variable it denotes shall be designated 
a program-Parameter. The binding of a variable that is a program-Parameter to entities external to the 
program shall be implementation-defined. 

NOTES 

1 The extemal representation of such extemal entities is not defined by this International Standard. 

2 Variables that are program-Parameters are not necessarily bound when the program is activated. 

3 See 6.11.4.2 regarding reset, rewrite, and extend for the required textfiles input and output. 

Examples: 
1) program copy (ff 9) ; 

var f, g : file of real: 
begin 

reset (f) ; 
rewrite (g) ; 
while not eof (f) do 

begin 
st l = 

ft 

get if) ; 
; 

put (9) 
end 

end. 

2) program copytext (input , output) ; 
{This program copies the characters and line structure of the 
textfile input to the textfile output.} 

var ch : char; 
begin 

while not eof do 
begin 

while not eoln do 
begin 

read (ch) ; 
write (ch) 

end; 
readln; 
writ-eln 

112 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 10
20

6:1
99

1

https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2


ISOAEC 10206 : 1991 (E) 

end 
end . 

3) program t 6p6p3p4 (output) ; 
var globalone, globaltwo : integer; 

procedure dummy; 
begin 

writeln (I fail4’ ) 
end { of dummy }; 

procedure p (procedure f (procedure ff; procedure gg) ; procedure g) ; 
var localtop : integer; 

procedure r; 
begin {r} 

if globalone = 1 
then begin 

ff (globaltwo <> 2) or (localtop <> 1) 
then writeln (* faill’ ) 

end 
eise if globalone = 2 

t hen begin 
if (globaltwo <> 2) or (localtop 0 2) 
then writeln (’ fai.12’ ) 
else writeln (’ pass’ ) 

end 
else writeln (’ fail3’ ) ; 

globalone := globalone + 1 
end { of r }; 

begin { of p } 
globaltwo := globaltwo + 1; 
lotalt op : = globaltwo; 
if globaltwo = 1 
then p(f, r) 
else f (g, r) 

end { of p}; 

procedure q (procedure f; procedure g) ; 
begin 

f; 
g 

end { of q}; 

begin { of t6p6p3p4 } 
globalone : = 1; 
globaltwo := 0; 
p(q, dmy) 

end. { of t6p6p3p4 } 

4) program clear my screens; - - 

WPe 
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positive = l..maxint; 

graphic Screen (max rows, max cols, bitsgergixel : positive) = 
packed array [Ö. .max rows-1,O. .max cols-l] of 

set of 0. .bitsgeF&xel-1 ; - 

var 

medium res-mono 
highres mono : 

: graphic Screen (512,512,l) ; 

lowres Color 
graphic Screen (1024,1024,1) ; 

: graphicOscreen(256,256,3) ; { 8 colors } 
super-k.ghres_technicolor : graphic screen(4096,4096,16) ; 

{ 65536.colors } 

procedure clear screen(var scr : graphic Screen) ; 

var m,n : 0 . . maxint - 1; 

begin 
for n := 0 to scr.max rows - 1 do 

for m := 0 to scr .iax cols - 1 do 
scr[n,m] := []; - 

end; 

begin { main program } 
clear-Screen (medium-res-mono) ; 
clear-Screen (highres-mono) ; 
clear-Screen (lowres-color) ; 
clear-Screen (super-highrestechnicolor) ; 
end. { main program } 

6.13 Programs 

program = program-block . 

program-block = program-component { program-component } . 

program-component = main-program-declaration ‘ . ’ 1 module-declaration ‘ . ’ . 

A program-block shall contain exactly one main-program-declaration. 

A processor should be able to accept the program-components of the program-block separately. 

NOTES 

1 This International Standard constrains the Order of program-components of a conforming program only by the partial 
ordering defined by 6.2.2.9. A further restriction by a processor on the Order of program-components tan be justified 
only by subclause 1.2 a). 

2 This International Standard does not contain mechanisms for interfacing with other languages. If such a facility 
is implemented as an extension, it is recommended that a processor enforce the requirements of Extended Pascal 
pertaining to type compatibility. This facility could be provided in one of the following ways. 

a) The use of module-Parameters and program-Parameters to denote variables, procedures, and other entities that 
the processor tan handle. This would require some extensions, e.g., that a procedure not contain a block if it is 
a module-Parameter or program-Parameter. 

b) The extension of import-specification for the same purpose. 
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c) The importation of a Pascal-compatible interface that has been created by an auxiliary processor. 
d) The association of a module-heading with a construct in another language that the implementation has determined 

to be equivalent to a module-block. 
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Annex A 
(Informative) 

Collected Syntax 

A.1 Production rules 

The nonterminal Symbols number, pointer-type, program, simple-type, simple-type-name, special-Symbol, 
and structured-type are only referenced by the semantics and are not used in the right-hand side of any 
production. The nonterminal Symbol program is the Start of the grammar. The subclause of definition 
appears at the left of each Droduction. 1 

6.11.3 

6.4.8 

6.8.5 

6.8.5 

6.8.3.1 

6.1.9 

6.8.8.2 

6.8.6.2 

6.4.3.2 

6.4.1 

6.8.7.2 

access-quaiifier = ‘qualified’ . 

actual-discriminant-part = ‘(’ discriminant-value { ‘,’ discriminant-value } ‘)’ . 

actual-Parameter = expression 1 variable-access 
] procedure-name 1 function-name . 

actual-parameter-list = ‘(’ actual-Parameter { ‘,’ actual-Parameter } ‘)’ . 

adding-Operator = ‘+’ ] ‘--’ 1 ‘x’ ] ‘or’ ] ‘or-else’ . 

apostrophe-image = “” . 

array-constant = constant-access . 

array-function = function-access . 

array-type = ‘array’ ‘[’ index-type { ‘,’ index-type } ‘1’ ‘of’ component-type . 

array-type-name = type-name . 

array-value = ‘[’ [ array-value-element { ‘;’ array-value-element } [ ‘;’ ] ] 
[ array-value-completer [ ‘;’ ] ] ‘1’ . 

6.8.1.2 

6.8.7.2 

6.5.3.2 

6.9.2.2 

6.4.3.5 

6.2.1 

array-Aue-completer = ‘othemvise’ component-value . 

array-value-element = case-constant-list ‘:’ component-value . 

array-variable = variable-access . 

assignment-Statement = ( variable-access ] function-identifier ) ‘:=’ expression . 

base-type = ordinal-type . 

block = import-part 
{ label-declaration-part 
1 constant-definition-part 
] type-definition-part 
1 variable-declaration-part 
] procedure-and-function-declaration-part } 

Statement-part . 

6.8.3.3 Boolean-expression = expression . 

6.7.3.7.1 bound-identifier = identifier . 

6.5.5 buffer-variable = file-variable ‘t ’ . 
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6.4.3.4 

6.4.3.4 

6.9.3.5 

6.9.3.5 

6.4.3.4 

6.9.3.5 

case-constant = constant-expression . 

case-constant-list = case-range { ‘,’ case-range } . 

case-index = expression . 

case-list-element = case-constant-list ‘:’ Statement . 

6.9.3.5 

6.1.9 

6.4.2.1 

6.8.6.1 

6.4.3.2 

6.8.7.1 

6.5.3.1 

6.9.3.2 

6.9.3.3 

6.7.3.7.1 

6.7.3.7.1 

case-range = case-constant [ ‘..’ case-constant ] . 

case-Statement = ‘case’ case-index ‘of’ 
( case-list-element { ‘;’ case-list-element } 
r [ ‘;’ ] case-Statement-completer ] 1 case-Statement-completer ) 
[ 4.3 9 ] ‘end’ . 

case-Statement-completer = ‘otherwise’ Statement-sequence . 

Character-string = “’ { string-element } “’ . 

complex-type-name = type-name . 

component-function-access = indexed-function-access 
I record-function-access . 

component-type = type-denoter . 

component-value = expression 1 array-value 1 record-value . 

component-variable = indexed-variable 1 field-designator . 

compound-Statement = ‘begin’ Statement-sequence ‘end’ . 

conditional-Statement = if-Statement 1 case-Statement . 

conformant-array-form = packed-conformant-array-form 
I unpacked-conformant-array-form . 

conformant-array-parameter-specification = 
[ ‘protected’ ]( value-conformant-array-specification 

1 variable-conformant-array-specification ) . 

6.8.8.1 constant-access = constant-access-component ] constant-name . 

6.8.8.1 constant-access-component = indexed-constant 

6.3.1 

6.2.1 

6.8.2 

6.9.3.10 

6.3.1 

6.3.1 

6.8.7.3 

1 field-designated-constant 
I substring-constant . 

constant-definition = identifier ‘=’ constant-expression . 

constant-definition-part = ‘const’ constant-definition ‘;’ { constant-definition ‘;’ } . 

constant-expression = expression . 

constant-field-identifier = identifier . 

constant-identifier = identifier . 

constant-name = [ imported-interface-identifier ‘.’ ] constant-identifier . 

constant-tag-value = constant-expression . 
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6.11.2 

6.9.3.9.1 

6.1.1 

6.1.7 

6.1.4 

6.4.7 

6.4.7 

6.8.4 

6.4.8 

6.4.8 

6.4.4 

6.9.3.4 

6.9.2.1 

6.8.6.1 

6.5.2 

6.4.2.3 

6.8.3.1 

6.11.2 

6.11.2 

6.11.2 

6.11.2 

6.11.2 

6.11.2 

6.8.1 

6.I .7 

6.1.7 

6.8.1 

6.8.8.3 

118 

constituent-identifier = identifier . 

control-variable = entire-variable . 

digit = ‘0' 1'1' 1‘2' 1‘3' 1‘4' 1 

digit-sequence = digit { digit } 

directive = letter { [ underscore 

‘5' 1‘6' 1'7 1‘8' (‘9' . 

] ( letter 1 digit ) } . 

discriminant-identifier = identifier . 

discriminant-specification = identifier-list ‘:’ ordinal-type-name . 

discriminant-specifier = discriminant-identifier . 

discriminant-value = expression . 

discriminated-Schema = schema-name actual-discriminant-part . 

domain-type = type-name 1 schema-name . 

else-part = ‘else’ 

empty-Statement = 

Statement . 

entire-function-access = function-des ignator . 

entire-variable = variabl .e-name . 

enumerated- type = ‘(’ identifier-list ‘)’ . 

exponentiating-Operator = t**> 1 ‘pow’ . 

export-clause = exportable-name 1 export-renaming-clause . 

export-list = ( export-clause ] export-range ) 
{ ‘,’ ( export-clause 1 export-range ) } . 

export-part = identifier ‘=’ ‘(’ export-list ‘)’ . 

export-range = first-constant-name ‘..’ last-constant-name . 

export-renaming-clause = exportable-name ‘=>’ identifier . 

exportable-name = constant-name 
type-name 
schema-name 
[ ‘protected’ ] variable-name 
procedure-name 
function-name . 

expression = simple-expression [ relational-Operator simple-expression ] . 

extended-digit = digit ] letter . 

extended-number = unsigned-integer ‘#’ extended-digit { extended-digit } . 

factor = primary [ exponentiating-Operator primary ] . 

field-designated-constant = record-constant ’ .’ field-specifier 
I constant-field-identifier . 
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6.5.3.3 field-designator = record-variable ’ .’ field-specifier 1 field-designator-identifier . 

6.9.3.10 field-designator-identifier = identifier . 

6.4.3.4 field-identifier = identifier . 

6.4.3.4 field-list = [ ( fixed-part [ (;’ variant-part ] 1 variant-part ) [ b;’ ] ] . 

6.8.7.3 field-list-value = [ ( fixed-Part-value [ ‘;’ variant-Part-value ] 1 variant-Part-value ) [ ‘;’ ] ] . 

6.5.3.3 

6.8.7.3 

6.4.3.6 

field-specifier = field-identifier . 

field-value = field-identifier { ‘, ’ field-identifier } 
’ :’ component-value . 

file-type = ‘file’ [ ‘[’ index-type ‘1’ ] ‘of’ component-type . 

6.4.1 file-type-narne = type-name . 

6.5.5 file-variable = variable-access . 

6.9.3.9.2 final-value = expression . 

6.11.1 finalization-part = ‘to’ ‘end’ ‘do’ Statement ‘;’ . 

6.11.2 first-constant-name = constant-name . 

6.4.3.4 fixed-part = record-section { ‘;’ record-section } . 

6.8.7.3 fixed-Part-value = field-value { ‘;’ field-value } . 

6.9.3.9.1 for-Statement = ‘for’ control-variable iteration-clause ‘do’ Statement . 

6.4.7 formal-discriminant-part = ’ (’ discriminant-specification 
{ ’ ;’ discriminant-specification } ‘)’ . 

6.7.3.1 formal-parameter-list = ‘ (’ formal-parameter-section { ’ ;’ formal-parameter-section } ‘)’ . 

6.7.3.1 formal-parameter-section > value-parameter-specification 
I variable-parameter-specification 
1 procedural-parameter-specification 
1 functional-parameter-specification . 

6.7.3.7.1 formal-parameter-section > conformant-array-parameter-specification . 

6.1.7 fractional-part = digit-sequence . 

6.8.6.1 function-access = entire-function-access 
I component-function-access 
I substring-function-access . 

6.7.2 function-block = block . 

6.7.2 function-declaration = function-heading ’ ;’ remote-directive 
1 function-identification ’ ;’ function-block 
1 function-heading ’ ;’ function-block . 

6.8.5 function-designator = function-name [ actual-parameter-list ] . 

6.7.2 function-heading = ‘function’ identifier [ formal-parameter-list ] 
[ result-variable-specification ] ‘:’ result-type . 
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6.7.2 

6.8.6.4 

6.7.2 

6.7.2 

6.7.3.1 

6.9.2.4 

6.5.4 

6.1.3 

6.4.2.3 

6.9.3.4 

6.1.6 

6.11.3 

6.11.3 

6.2.1 

6.11.3 

6.11.3 

6.11.3 

function-identification = ‘function’ function-identifier . 

function-identified-variable = pointer-function ’ 1‘ ’ . 

function-identifier = identifier . 

function-name = [ imported-interface-identifier ’ .’ ] function-identifier . 

functional-parameter-specification = function-heading . 

goto-Statement = ‘goto’ label . 

identified-variable = pointer-variable ’ t ’ . 

identifier = letter { [ underscore ] ( letter ] digit ) } . 

identifier-list = identifier { 0’ identifier } . 

if-Statement = ‘if’ Boolean-expression ‘then’ Statement [ else-part ] . 

implementation-directive = directive . 

import-clause = constituent-identifier 1 import-renaming-clause . 

import-list = import-clause { ’ ,’ import-clause } . 

import-part = [ ‘import’ import-specification ‘;’ { import-specification ‘;’ } ] . 

import-qualifier = [ selective-import-option ] ‘(’ import-list ‘)’ . 

import-renaming-clause = constituent-identifier ‘=>’ identifier . 

import-specification = interface-identifier [ access-qualifier ] 
[ import-qualifier ] . 

6.11.3 

6.5.3.2 

6.4.3.2 

6.7.3.7.1 

6.8.8.2 

imported-interface-identifier = identifier . 

index-expression = expression . 

index-type = ordinal-type . 

6.8.6.2 

6.5.3.2 

66 . 

6.9.3.9.2 

6.11.1 

6.1.5 

6.11.2 

index-type-specification = identifier ‘..’ identifier ‘:’ ordinal-type-name . 

indexed-constant = array-constant ‘[’ index-expression { ‘,’ index-expression } ‘1’ 
1 string-constant ‘[’ index-expression ‘1’ . 

indexed-function-access = array-function ‘[’ index-expression { ‘,’ index-expression } ‘1’ 
1 string-function ‘[’ index-expression ‘1’ . 

indexed-variable = array-variable ‘[’ index-expression { ‘,’ index-expression } ‘1’ 
1 string-variable ‘[’ index-expression ‘1’ . 

initial-state-specifier = ‘value’ component-value . 

initial-value = expression . 

initialization-part = ‘to’ ‘begin’ ‘do’ Statement ‘;’ . 

interface-directive = directive . 

interface-identifier = identifier . 
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6.11.2 interface-specification-part = ‘export’ export-part ‘;’ { export-part ‘;’ } . 

6.9.3.9.1 iteration-clause = sequence-iteration ] set-member-iteration . 

6.1.8 

6.2.1 

6.11.2 

6.1.1 

6.12 

6.12 

6.8.1 

6.11.1 

6.11.1 

6.11.1 

6.11.1 

6.11.1 

6.11.1 

6.8.3.1 

6.4.2.1 

6.4.4 

6.4.3.1 

label = digit-sequence . 

label-declaration-part = ‘label’ label { ‘,’ label } ’ ;’ . 

last-constant-name = constant-name . 

letter = ba? 1 bb’ 1 Cc7 1 bd? 1 b,? 1 bf? 1 bg7 1 bh? 1 bi? 1 bj? 
1 ‘k’ 1 ‘1’ 1 ‘m’ 1 ‘n’ 1 ‘0’ 1 ‘p’ 1 ‘q’ 1 ‘r’ 1 3 
1 9 1 b’ 1 %’ 1 cw’ 1 cx’ 1 ,y’ 1 bz’ . 

main-program-block = block . 

main-program-declaration = program-heading ‘;’ main-program-block . 

member-designator = expression [ ‘..’ expression ] . 

module-block = import-part 
{ constant-definition-part 
1 type-definition-part 
1 variable-declaration-part 
] procedure-and-function-declaration-part } 
[ initialization-part ] 
[ finalization-part ] 
‘end’ . 

module-declaration = module-heading [ ‘;’ module-block ] 
I module-identification ‘;’ module-block . 

module-heading = ’ module’ identifier [ interface-directive ] 
[ ‘(’ module-parameter-list ‘)’ ] ‘;’ 
interface-specification-part 
import-part 
{ constant-definition-part 
] type-definition-part 
] variable-declaration-part 
1 procedure-and-function-heading-part } 

‘end’ . 

module-identification = ’ module’ module-identifier implementation-directive . 

module-identifier = identifier . 

module-parameter-list = identifier-list . 

multiplying-Operator = ‘*’ 1 7’ 1 ‘div’ 1 ‘mod’ 1 ‘and’ 1 ‘and then’ . - 

new-ordinal- type = enumerated-type 1 subrange-type . 

new-pointer-type = ‘1’ domain-type . 

new-structured-tvne = ‘oacked’ 1 unnacked-structured-type . 
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6.4.1 

6.1.7 

6.4.2.1 

6.4.2.1 

6.7.3.7.1 

6.7.3.1 

6.7.3.1 

6.8.6.4 

6.4.4 

6.4.1 

6.5.4 

6.8.1 

new-type = new-ordinal-type 
I new-structured-type 
I new-pointer-type 
1 restricted-type . 

number = signed-number 
1 [ sign ] ( digit-sequence ’ .’ 1 ‘.’ fractional-part ) [ ‘e’ scale-factor ] . 

ordinal-type = new-ordinal-type 1 ordinal-type-name 
] type-inquiry 1 discriminated-Schema . 

ordinal-type-name = type-name . 

packed-conformant-array-form = ‘packed’ ‘array’ ‘[’ index-type-specification ‘1’ ‘of’ type-name . 

parameter-form = type-name 1 schema-name ] type-inquiry . 

parameter-identifier = identifier . 

pointer-function = function-access . 

pointer-type = new-pointer-type 1 pointer-type-name . 

pointer-type-name = type-name . 

Pointer-variable = variable-access . 

primary > variable-access 1 unsigned-constant ] set-constructor 
] function-access ] ‘(’ expression ‘)’ 1 ‘not’ primary 
I constant-access ] schema-discriminant 
1 structured-value-constructor 1 discriminant-identifier . 

6.7.3.7.1 

6.7.3.1 

6.2.1 

primary > bound-identifier . 

procedural-parameter-specification = procedure-heading . 

procedure-and-function-declaration-part = { ( procedure-declaration 
1 function-declaration ) ‘;’ } . 

6.11.1 

6.7.1 

6.7.1 

6.7.1 

6.7.1 

6.7.1 

6.7.1 

6.9.2.3 

procedure-and-function-heading-part = ( procedure-heading ] function-heading ) ‘;’ . 

procedure-block = block . 

procedure-declaration = procedure-heading ‘;’ remote-directive 
1 procedure-identification ’ ;’ procedure-block 
1 procedure-heading ‘;’ procedure-block . 

procedure-heading = ‘procedure’ identifier [ formal-parameter-list ] . 

procedure-identification = ‘procedure’ procedure-identifier . 

procedure-identifier = identifier . 

procedure-name = [ imported-interface-identifier ‘.’ ] procedure-identifier . 

procedure-Statement = procedure-name ( [ actual-parameter-list ] 
] read-parameter-list 1 readln-parameter-list ] readstr-parameter-list 
1 write-parameter-list 1 writeln-parameter-list ] writestr-parameter-list ) . 

6.13 program = program-block . 
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6.13 

6.13 

6.12 

6.12 

6.10.1 

6.10.2 

6.7.5.5 

6.4.2.1 

6.8.8.3 

6.8.6.3 

6.8.6.3 

6.4.3.4 

6.4.3.4 

6.4.1 

6.8.7.3 

6.5.3.3 

6.8.3.1 

6.1.4 

6.9.3.7 

6.9.3.6 

6.4.2.5 

6.7.2 

6.7.2 

6.1.7 

6.4.7 

6.8.4 

6.9.3.10 

6.4.7 

6.4.7 

6.11.3 

6.9.3.9.2 

program-block = program-component { program-component } . 

program-component = main-program-declaration ’ .’ 1 module-declaration ’ .’ . 

program-heading = ‘program’ identifier [ ‘(’ program-parameter-list ‘)’ ] . 

program-parameter-list = identifier-list . 

read-parameter-list = ‘(’ [ file-variable ‘,’ ] variable-access { ‘,’ variable-access } ‘)’ . 

readln-parameter-list = [ ‘(’ ( file-variable 1 variable-access ) { ’ ,’ variable-access } ‘)’ ] . 

readstr-parameter-list = ‘(’ string-expression ‘,’ variable-access { ’ ,’ variable-access } ‘)’ . 

real-type-name = type-name . 

record-constant = constant-access . 

record-function = function-access . 

record-function-access = record-function ’ .’ field-specifier . 

record-section = identifier-list ‘:’ type-denoter . 

record-type = ‘record’ field-list ‘end’ . 

record-type-name = type-name . 

record-value = ‘[’ field-list-value ‘1’ . 

record-variable = variable-access . 

relational-Operator = ‘=’ ] ‘0’ 1 2’ 1 5’ 1 2=’ 1 ‘>=’ ] ‘in’ . 

remote-directive = directive . 

repeat-Statement = ‘repeat’ Statement-sequence ‘until’ Boolean-expression . 

repetitive-Statement = repeat-Statement 1 while-Statement 1 for-Statement . 

restricted-type = ’ restricted’ type-name . 

result-type = type-name . 

result-variable-specification = ‘=’ identifier . 

scale-factor = [ sign ] digit-sequence . 

schema-definition = identifier ‘=’ schema-name 
] identifier formal-discriminant-part ‘=’ type-denoter . 

schema-discriminant = ( variable-access ] constant-access ) ‘.’ discriminant-specifier 
I schema-discriminant-identifier . 

schema-discriminant-identifier = identifier . 

schema-identifier = identifier . 

schema-name = [ imported-interface-identifier ’ .’ ] schema-identifier . 

selective-import-option = ‘only’ . 

sequence-iteration = ‘:=’ initial-value ( ‘to’ 1 ‘downto’ ) final-value . 
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6.8.1 

6.9.3.9.3 

6.9.3.9.3 

6.4.3.5 

6.4.1 

6.8.7.4 

6.1.7 

6.1.7 

6.1.7 

6.1.7 

6.8.1 

6.9.2.1 

set-constructor = 4 ? [ [ member-designator -t ‘, ’ member-designator 

set-expression = expression . 

set-member-iteration = ‘in’ set-expression . 

set-type = ‘Set’ ‘of’ base-type . 

set-type-name = type-name . 

set-value = set-constructor . 

sign = ‘+’ 1 ‘-’ . 

signed-integer = [ sign ] unsigned-integer . 

signed-number = signed-integer 1 signed-real . 

signed-real = [ sign ] unsigned-real . 

simple-expression = [ sign ] term { adding-Operator term } . 

Simple-Statement = empty-Statement 1 assignment-Statement 
1 procedure-Statement 1 goto-Statement a 

6.4.2.1 

6.4.1 

6.1.2 

simple-type = ordinal-type ] real-type-name 1 complex-type-name . 

simple-type-name = type-name . 

speci&symbol = '+' 1 '-' 1 '*' 1 '/' 1 '2 1 ‘<' 1 '>' 1 ‘[' 1 '3' 
I b-7 1 4,’ 1 4:’ 1 4;’ 1 bt’ 1 b(’ 1 4)’ 1 b**’ 
I &’ 1 r<=’ 1 c>=’ 1 b:=’ 1 (..’ 1 (><’ 1 k>’ 
I word-Symbol . 

6.9.1 

6.2.1 

6.9.3.1 

6.1.9 

6.8.8.2 

6.1.9 

6.7.5.5 

6.8.6.2 

6.5.3.2 

6.9.3.1 

Statement = [ label ‘:’ ] ( simple-Statement 1 structured-statement ) . 

Statement-Part = compound-Statement . 

Statement-sequence = Statement { ‘;’ Statement } . 

string-Character = one-of-a-set-of-implementation-defined-characters . 

string-constant = constant-access . 

string-element = apostrophe-image 1 string-Character . 

string.expression = expression . 

string-function = function-access . 

string-variable = variable-access . 

structured-Statement = compound-Statement 1 conditional-Statement 
1 repetitive-Statement 1 with-Statement . 

6.4.3.1 structured-type = new-structured-type 1 structured-type-name . 

6.4.1 structured-type-name = array-type-name 
] record-type-name 
I set-type-name 
1 file-type-name . 
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6.8.7.1 

6.4.2.4 

6.4.2.4 

6.8.8.4 

6.8.6.5 

6.5.6 

6.4.3.4 

6.8.7.3 

6.4.3.4 

6.8.1 

6.4.1 

6.2.1 

structured-value-constructor = array-type-name array-Aue 
1 record-type-name record-value 
I set-type-name set-value . 

subrange-bound = expression . 

subrange-type = subrange-bound ‘..’ subrange-bound . 

substring-constant = string-constant ‘[’ index-expression ‘..’ index-expression ‘1’ . 

substring-function-access = string-function ’ [’ index-expression ‘. . ’ index-expression ‘1’ . 

substring-variable = string-variable ‘[’ index-expression ‘..’ index-expression ‘1’ . 

tag-field = identifier . 

6.4.1 

6.4.1 

6.4.9 

6.4.9 

6.4.1 

6.1.3 

6.7.3.7.1 

6.4.3.1 

6.8.1 

6.1.7 

6.1.7 

6.1.7 

tag-field-identifier = field-identifier . 

tag-type = ordinal-type-name . 

term = factor { multiplying-Operator factor } . 

type-definition = identifier ‘=’ type-denoter . 

type-definition-part = ‘type’ ( type-definition 1 schema-definition ) ‘;’ 
{ ( type-definition 1 schema-definition ) ‘;’ } . 

type-denoter = [ ‘bindable’ ] ( type-name 1 new-type 
1 type-inquiry 1 discriminated-Schema ) 
[ initial-state-specifier ] . 

type-identifier = identifier . 

type-inquiry = ‘type’ ‘of’ type-inquiry-Object . 

type-inquiry-Object = variable-name ] parameter-identifier . 

type-name = [ imported-interface-identifier ’ .’ ] type-identifier . 

underscore = ‘-’ . 

unpacked-conformant-array-form = 
‘array’ ‘[’ index-type-specification { ‘;’ index-type-specification } ‘1’ 
‘of ’ ( type-name ] conformant-array-form ) . 

unpacked-structured-type = array-type ] record-type 1 set-type ] file-type . 

unsigned-constant = unsigned-number 1 Character-string 1 ‘nil’ ] extended-number . 

unsigned-integer = digit-sequence . 

unsigned-number = unsigned-integer ] unsigned-real . 

unsigned-real = digit-sequence ‘.’ fractional-part [ ‘e’ scale-factor ] 
1 digit-sequence ‘e’ scale-factor . 

6.7.3.7.1 value-conformant-array-specification = identifier-list ‘:’ conformant-array-form . 

6.7.3.1 value-parameter-specification = [ ‘protected’ ] identifier-list ‘:’ parameter-form . 
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6.5.1 variable-access = entire-variable 1 component-variable 
1 identified-variable 1 buffer-variable 
1 substring-variable 1 function-identified-variable . 

6.7.3.7.1 variable-conformant-array-specification = ‘Var’ identifier-list ?’ conformant-array-form . 

6.5.1 

6.2.1 

6.5.1 

6.5.1 

6.7.3.1 

6.4.3.4 

6.4.3.4 

6.4.3.4 

6.4.3.4 

6.8.7.3 

6.4.3.4 

6.9.3.8 

6.9.3.10 

6.9.3.10 

6.9.3.10 

6.1.2 

6.10.3 

6.10.3 

6.10.4 

6.7.5.5 

variable-declaration = identifier-hst ‘:’ type-denoter . 

variable-declaration-part = ‘Var’ variable-declaration ‘;’ { variable-declaration ‘;’ } . 

variable-identifier = identifier . 

variable-name = [ imported-interface-identifier ’ .’ ] variable-identifier . 

variable-parameter-specification = [ ‘protected’ ] ‘Var’ identifier-list ‘:’ parameter-form . 

variant-denoter = ’ (’ field-list ‘)’ . 

variant-list-element = case-constant-list ‘:’ variant-denoter . 

variant-part = ‘case’ variant-selector ‘of’ 
( variant-list-element { ‘;’ variant-list-element } 

r [ ‘;’ ] variant-Part-completer ] 
1 variant-Part-completer ) . 

variant-Part-completer = ‘otherwise’ variant-denoter . 

variant-Part-value = ‘case’ [ tag-field-identifier ‘:’ ] 
constant-tag-value ‘of ’ ’ [’ field-list-value ‘1’ . 

variant-selector = [ tag-field ‘:’ ] tag-type 1 discriminant-identifier . 

while-Statement = ‘while’ Boolean-expression ‘do’ Statement . 

with-element = variable-access 1 constant-access . 

with-list = with-element { ‘,’ with-element } . 

with-Statement = ‘with’ with-list ‘do’ Statement . 

word-Symbol = ‘and’ 1 ‘andthen’ 1 ‘array’ 1 ‘begin’ 1 ‘bindable’ 1 ‘case’ 

I ‘const’ 1 ‘div’ 1 ‘do’ 1 ‘downto’ 1 ‘else’ 1 ‘end’ 1 ‘export’ 
1 ‘file’ 1 ‘for’ 1 ‘function’ 1 ‘goto’ 1 ‘if’ 1 ‘import’ 

I ‘in’ 1 ‘label’ 1 ‘mod’ 1 ‘module’ 1 ‘nil’ 1 ‘not’ 1 ‘of’ 

I ‘only’ 1 ‘or’ 1 ‘or-eise’ 1 ‘otherwise’ 1 ‘packed’ 1 ‘pow’ 
1 ‘procedure’ 1 ‘program’ 1 ‘protected’ 1 ‘qualified’ 

I ‘record’ 1 ‘repeat’ 1 ‘restricted’ 1 ‘Set’ 1 ‘then’ 1 ‘to’ 
1 ‘type’ 1 ‘until’ 1 ‘value’ 1 ‘Var’ 1 ‘while’ 1 ‘with’ . 

write-Parameter = expression [ ‘:’ expression [ ‘:’ expression ] ] . 

write-parameter-list = ’ (’ [ file-variable ’ ,’ ] write-Parameter { ’ ,’ write-Parameter } ‘)’ . 

writeln-parameter-list = [ ’ (’ ( file-variable ] write-Parameter ) { ‘,’ write-Parameter } ‘)’ ] . 

writestr-parameter-list = ‘(’ string-variable ‘,’ write-Parameter { ‘,’ write-Parameter . 
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A.2 Index of terminals in A.1 

11 11 
# . . . . . . . . . . . . ..*.................... extended-number 

11 r 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Character-string 

11 I I 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . apostrophe-image 

11 11 

( . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a.... actual-discriminant -part 
actual-parameter-list 
enumerated-type 
export-part 
f ormal-discriminant -part 
formal-parameter-list 
import-qualifier 
module-heading 
primary 
program-heading 
read-parameter-list 
readln-parameter-list 
readstr-parameter-list 
special-Symbol 
variant-denoter 
write-parameter-list 
writeln-parameter-list 
writestr-parameter-list 

11 11 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . actual-discriminant-part 
actual-parameter-list 
enumerated-type 
export-part 
formal-discriminant-part 
formal-parameter-list 
import-qualifier 
module-heading 
primary 
program-heading 
read-parameter-list 
readln-parameter-list 
readstr-parameter-list 
special-Symbol 
variant-denoter 
write-parameter-list 
writeln-parameter-list 
writestr-parameter-list 

11 *Ir 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . multiplying-Operator 

special-Symbol 
11** 11 

. . . . . . . . . . . . . . . . . . . . . . . . ..e....... exponentiating-Operator 
special-Symbol 

‘It11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . adding-Operator 
sign 
special-Symbol 
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11 11 
. 

11 11 
. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

actual-discriminant-part 
actual-parameter-list 
array-type 
case-constant-list 
export-list 
field-value 
identifier-list 
import-list 
indexed-constant 
indexed-function-access 
indexed-variable 
label-declaration-part 
read-parameter-list 
readln-parameter-list 
readstr-parameter-list 
set-constructor 
special-Symbol 
with-list 
write-parameter-list 
writeln-parameter-list 
writestr-parameter-list 
adding-Operator 
sign 
special-Symbol 
constant-name 
field-designated-constant 
field-designator 
function-name 
number 
procedure-name 
program-component 
record-function-access 
schema-discriminant 
schema-name 
special-Symbol 
type-name 
unsigned-real 
variable-name 
case-range 
export-range 
index-type-specification 
member-designator 
special-Symbol 
subrange-type 
substring-constant 
substring-function-access 
substring-variable 
multiplying-Operator 
special-Symbol 
digit 
digit 
digit 
digit 
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H4U . . . . . . . . . . ..*................ . . . . . . digit 
,,5" . . . . . . . . . . . . . . . . . . . . . ...*.... . . . . . . digit 
" 6" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . digit 
U7" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . digit 
"8" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . digit 
"9" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . digit 
11 . 11 

. . . . . . . . . . . . . . . . . . . ..e.........*.... array-value-element 
case-list-element 
discriminant-specification 
field-value 
function-heading 
index-type-specification 
record-section 
special-Symbol 
Statement 
value-conformant-array-specification 
value-parameter-specification 
variable-conformant-array-specification 
variable-declaration 
variable-parameter-specification 
variant-list-element 
variant-Part-value 
variant-selector 
write-Parameter 

"w' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*. assignment-Statement 
sequence-iteration 
special-Symbol 

11 . '1 
f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . array-value 

case-Statement 
constant-definition-part 
field-list 
field-list-value 
finalization-part 
fixed-part 
fixed-Part-value 
formal-discriminant-part 
formal-parameter-list 
function-declaration 
import-part 
initialization-part 
interface-specification-part 
label-declaration-part 
main-program-declaration 
module-declaration 
module-heading 
procedure-and-function-declaration-part 
procedure-and-function-heading-part 
procedure-declaration 
special-Symbol 
Statement-sequence 
type-definition-part 
unpacked-conformant-array-form 
variable-declaration-part 
variant-part 
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“Cr1 ................................... 

“<-” ........................ .......... 

“<>” ............... ................... 

II=II 
....................... ...... ...... 

“-9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

“Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Y<” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

9,” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

relational-Operator 
special-Symbol 
relational-Operator 
special-Symbol 
relational-Operator 
special-Symbol 
const ant -def init ion 
export-part 
relational-Operator 
result-variable-specification 
schema-definition 
special-Symbol 
type-definition 
export-renaming-clause 
import-renaming-clause 
special-Symbol 
relational-Operator 
special-Symbol 
adding-Operator 
special-Symbol 
relational-Operator 
special-Symbol 
array-type 
array-value 
file-type 
indexed-constant 
indexed-function-access 
indexed-variable 
packed-conformant-array-form 
record-value 
set-constructor 
special-Symbol 
subst ring-constant 
substring-function-access 
substring-variable 
unpacked-conformant-array-form 
variant-Part-value 
array-type 
array-value 
file-type 
indexed-constant 
indexed-function-access 
indexed-variable 
packed-conformant-array-form 
record-value 
set-constructor 
special-Symbol 
subst ring-constant 
substring-function-access 
substring-variable 
unpacked-conformant-array-form 
variant-Part-value 
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11 11 t . . . . . . . . . . . . ..*.................... buffer-variable 
function-identified-variable 
identified-variable 
new-pointer-type 
special-Symbol 

11 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . underscore 

11;1, . . 
.,................... . . . . . . . . . . . . letter 

"and" . . . . . . . . . . . . . . . . . . . . . . ..e........ multiplying-Operator 
word-Symbol 

"and-then" . . . . . . . . . . . . . . . . . . . . . . . . . . . . multiplying-Operator 
word-Symbol 

"array" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . array-type 
packed-conformant-array-form 
unpacked-conformant-array-form 
word-Symbol 

"b" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
"begin" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . compound-Statement 

initialization-part 
word-Symbol 

"bindable" . . . . . . . . . . . . . . . . . . . . . . . . . . . . type-denoter 
word-Symbol 

1'~" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
"case" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . case-Statement 

variant-part 
variant-Part-value 
word-Symbol 

"const" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . constant-definition-part 
word-Symbol 

"d" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
"div" ..,,..........,............,..... multiplying-Operator 

word-Symbol 
'Ido" . . ..*...............*............. finalization-part 

for-Statement 
initialization-part 
while-Statement 
with-Statement 
word-Symbol 

"downto" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . sequence-iteration 
word-Symbol 

'Ie" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
number 
unsigned-real 

"eise" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . else-part 
word-Symbol 

"end" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . case-Statement 
compound-Statement 
finalization-part 
module-block 
module-heading 
record-type 
word-Symbol 

"export" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . interface-specification-part 
word-Symbol 
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‘f” ..e................................ letter 
“file” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . file-type 

word-Symbol 
“for” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . for-Statement 

word-Symbol 
“function” . . . . . . . . . . . . . . . . . . . . . . . . . . . . function-heading 

function-identification 
word-Symbol 

‘3” .,..................... ..*......... letter 
“get 0” . . . . . . . ..*.....*................ goto-statement 

word-Symbol 
‘h” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
11 ' 11 1 .e......................... . . . . . . . . letter 
“if ‘1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . if-Statement 

word-Symbol 
“import” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . import-part 

word-Symbol 
“in” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . relational-Operator 

set-member-iteration 
word-Symbol 

“Y .,......................... . . . . . . . . letter 
“k” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
“1” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
lllabelll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . label-declaration-part 

word-Symbol 
“m” . . . . . . . . . . . ..*..................... letter 
“mod” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . multiplying-Operator 

word-Symbol 
“module” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . module-heading 

module-identification 
word-Symbol 

In” . . . . . . . . . ..m....................... letter 
“nil” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . unsigned-constant 

word-Symbol 
“not” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . primary 

word-Symbol 
“0” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
“of” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . array-type 

case-Statement 
file-type 
packed-conformant-array-form 
Set-type 
type-inquiry 
unpacked-conformant-array-form 
variant-part 
variant-Part-value 
word-Symbol 

“only” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . selective-import-option 
word-Symbol 

“or” . . . . . . . . . . . . . ..*....*..... . ..* . . . . adding-Operator 
word-Symbol 

“or-eise” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . adding-Operator 
word-Symbol 
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**otherwise** . . . . . . . . . . . . . . . ..*......... array-value-completer 
case-Statement-completer 
variant-Part-completer 
word-Symbol 

“P” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
“packed” . . . . . . . . . . . . . . . . . . . . . . . . . . . . e . new-structured-type 

packed-conformant-array-form 
word-Symbol 

“p0w” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . exponent iat ing-operat 0 r 
word-Symbol 

“procedure” . . . . . . . . . . . . . . . . . . . . . . . . . . . procedure-heading 
procedure-identification 
word-Symbol 

“program” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . program-heading 
word-Symbol 

“protected” . . . . . . . . . . . . . . . . . . . . . . . . . . . conformant-array-parameter-specification 
exportable-name 
value-parameter-specification 
variable-parameter-specification 
word-Symbol 

“q” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
**qualified’* . . . . . . . . . . . . . . . . . . . . . . . . . . . access-qualifier 

word-Symbol 
“r” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
“record” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . record-type 

word-Symbol 
‘*repeat** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . repeat-Statement 

word-Symbol 
**restricted** . . . . . . . . . . . . . . . . . . . . . . . . . . restricted-type 

word-Symbol 
**sr* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . letter 
rlsetrr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . set-type 

word-Symbol 
“t ” . . . . . . . . ..I............ ,.......*... letter 
lrthenrr . . . . . . . . . . . . . . . . . . . . . . . . . . ,..... if-Statement 

word-Symbol 
*‘to** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . finalization-part 

initialization-part 
sequence-iteration 
word-Symbol 

‘*type** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . type-definition-part 
type-inquiry 
word-Symbol 

"U" . . . . . . . . . . . . . . . . . . . . . . . ..*......... letter 
**unti1” ..,......,......,.............. repeat-Statement 

word-Symbol 
"V" . . . . . . . . . . . . . . . . . . . . . . . ,........... letter 
“value ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . initial-state-specifier 

word-Symbol 
“Var ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . variable-conformant-array-specification 

variable-declaration-part 
variable-parameter-specification 
word-Symbol 

133 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 10
20

6:1
99

1

https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2


ISO/IEClO206:l991(E) 

"W" ................................... 
**whi1e** ............................... 

"with** l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"X" 

“Y” 
” z ” 

................ ................... 

................. .................. 

................................... 

letter 
while-Statement 
word-Symbol 
with-Statement 
word-Symbol 
letter 
letter 
letter 
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A.3 Index of nonterminals in A.1 

access-qualifier ..................... 
actual-discriminant-part ............. 
actual-Parameter ..................... 
actual-parameter-list ................ 

adding-Operator ...................... 
apostrophe-image ..................... 
array-constant ....................... 
array-function ....................... 
array-type ........................... 
array-type-name ...................... 

array-value . . . . . . . . . . . . . . . . . . . . . . . . . . 

array-value-completer ................ 
array-value-element .................. 
array-variable ....................... 
assignment-Statement ................. 

-b- 

base-type ............................ 
block ................................ 

Boolean-expression . . . . . . . . . . . . . . . . . . . 

bound-identifier ..................... 
buf fer-variable ...................... 

import-specification 
discriminated-Schema 
actual-parameter-list 
function-designator 
procedure-Statement 
simple-expression 
st ring-element 
indexed-constant 
indexed-function-access 
unpacked-st ructured-type 
structured-type-name 
structured-value-constructor 
component-value 
st ructured-value-const ructor 
array-value 
array-value 
indexed-variable 
Simple-Statement 

set-type 
f unct ion-block 
main-program-block 
procedure-block 
if-Statement 
repeat-Statement 
while-Statement 
primary 
variable-access 

case-const 
case-const 

ant ........................ 
ant-list ................... 

case-index ........................... 
case-list-element .................... 
case-range ........................... 
case-Statement ....................... 
case-Statement-completer ............. 
Character-string ..................... 
complex-type-name .................... 
component-function-access ............ 
component -type ....................... 

case-range 
array-value-element 
case-list-element 
variant -1ist -element 
case-Statement 
case-Statement 
case-constant-list 
condit ional-st atement 
case-Statement 
unsigned-constant 
simple-type 
function-access 
array-type 
file-tvpe 
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component-value . . . . . . . . . . . . . . . . . . . . . . array-value-completer 
array-value-element 
field-value 
initial-state-specifier 

component-variable . . . . . . . . . . . . . . . . . . . variable-access 
compound-Statement . . . . . . . . . . . . . . . . . . . Statement-Pa* 

structured-Statement 
conditional-Statement . . . . . . . . . . . . . . . . structured-Statement 
conformant-array-form . . . . . . . . . . . . . . . . unpacked-conformant-array-form 

value-conformant-array-specification 
variable-conformant-array-specification 

conformant-array-parameter-specification . . . . . 
formal-parameter-section 

constant-access . . . . . . . . . . --1......... array-constant 
primary 
record-constant 
schema-discriminant 
string-constant 
with-element 

constant-access-component . . . . . . . . . . . . constant-access 
constant-definition . . . . . . . . . . . . . . . . . . constant-definition-part 
constant-definition-part #. . . . . . . . . . . . block 

module-block 
module-heading 

constant-expression . . . . . . . . . . . . . . . . . . case-constant 
constant-definition 
const ant -t ag-value 

constant-field-identifier . . . . . . . . . . . . field-designated-constant 
constant-identifier . . . . . . . . . . . . . . . . . . constant-name 
constant-name . . . . . . . . . . . . . . . . . . . . . . . . constant-access 

exportable-name 
first-constant-name 
last -constant -name 

const ant -t ag-value . . . . . . . . . . . . . . . . . . . variant-Part-value 
constituent-identifier ...........O... import-clause 

import-renaming-clause 
control-variable . . . . . . . . . . . . . . . . . . . . . for-Statement 

d - - 

digit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . digit - sequence 
directive 
extended-mdigit 
identifier 

digit-sequence . . . . . . . . . . . . . . . . . . . . . . . fractional-part 
label 
number 
scale-factor 
unsigned-integer 
unsigned-real 
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directive ,......*....,............... implement at ion-di rect ive 
interface-directive 
remote-directive 

discriminant-identifier . . . . . . . . . . . . . . discriminant-specifier 
primary 
variant-selector 

discriminant-specification . . . . . . . . . . . formal-discriminant-part 
discriminant-specifier . . . . . . . e . . . . . . . schema-discriminant 
discriminant-value . . . . . . . . . . . . . . . . . . . actual-discriminant-part 
discriminated-Schema . . . . . . . . . . . . . . . . . ordinal-type 

type-denoter 
domain-type . . . . . . . . . . . . . . . . . . . . . . . . . . new-pointer-type 

-e- 

eise-part ............................ 
empty-Statement ...................... 
entire-function-access ............... 
entire-variable ...................... 

enumerated-type ...................... 
exponentiating-Operator .............. 
export-clause ........................ 
export-list .......................... 
export-part .......................... 
export-range ......................... 
export-renaming-clause ............... 
exportable-name ...................... 

expression ........................... 

extended-digit ....................... 
extended-number ...................... 

if-Statement 
Simple-Statement 
function-access 
control-variable 
variable-access 
new-ordinal-type 
factor 
export-list 
export-part 
interface-specification-part 
export-list 
export-clause 
export-clause 
export-renaming-clause 
actual-Parameter 
assignment-Statement 
Boolean-expression 
case-index 
component-value 
constant-expression 
discriminant-value 
final-value 
index-expression 
initial-value 
member-designator 
primary 
set -expression 
st ring-expression 
subrange-bound 
write-Parameter 
extended-number 
unsigned-constant 
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-f- 

factor ............................... 
field-designated-constant ............ 
field-designator ..................... 
field-designator-identifier .......... 
field-identifier ..................... 

field-list . . . . . . . . . . . . . . . . . . . . . . . . . . . 

field-list-value . . . . . . . . . . . . . . . . . . . . . 

field-specifier . . . . . . . . . . . . . . . . . . . . . . 

field-value .......................... 
file-type ............................ 
file-type-name ....................... 
file-variable ........................ 

final-value .......................... 
finalization-part .................... 
first-constant-name .................. 
fixed-part ........................... 
fixed-Part-value ..................... 
for-Statement ........................ 
formal-discriminant-part ............. 
formal-parameter-list ................ 

formal-parameter-section ............. 
fractional-part ...................... 

function-access . . . . . . . . . . . . . . . . . . . . . . 

function-block ....................... 
function-declaration ................. 
function-designator .................. 
function-heading ..................... 

function-identification .............. 
function-identified-variable ......... 

term 
constant-access-component 
component-variable 
field-designator 
field-specifier 
field-value 
tag-field-identifier 
record-type 
variant-denoter 
record-value 
variant-Part-value 
field-designated-constant 
field-designator 
record-function-access 
fixed-Part-value 
unpacked-structured-type 
structured-type-name 
buffer-variable 
read-parameter-list 
readln-parameter-list 
write-parameter-list 
writeln-parameter-list 
sequence-iteration 
module-block 
export-range 
field-list 
field-list-value 
repetitive-Statement 
schema-definition 
function-heading 
procedure-heading 
formal-parameter-list 
number 
unsigned-real 
array-function 
pointer-function 
primary 
record-function 
string-function 
function-declaration 
procedure-and-function-declaration-part 
entire-function-access 
function-declaration 
functional-parameter-specification 
procedure-and-function-heading-part 
function-declaration 
variable-access 
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function-identifier . . . . . . . . . . . . . . . . . . assignment-Statement 
function-identification 
function-name 

function-name . . . . . . . . . . . . . . . . . . . . . . . . actual-Parameter 
exportable-name 
function-designator 

functional-parameter-specification . . . formal-parameter-section 

- - g 

goto-Statement . . . . . . . . . . . . . . . . . . . . . . . simple-Statement 

-i- 

identified-variable .................. 
identifier ........................... 

variable-access 
bound-identifier 
constant-definition 
constant-field-identifier 
constant-identifier 
constituent-identifier 
discriminant-identifier 
export-part 
export-renaming-clause 
field-designator-identifier 
field-identifier 
function-heading 
function-identifier 
identifier-list 
import-renaming-clause 
imported-interface-identifier 
index-type-specification 
interface-identifier 
module-heading 
module-identifier 
parameter-identifier 
procedure-heading 
procedure-identifier 
program-heading 
result-variable-specification 
schema-definition 
schema-discriminant-identifier 
schema-identifier 
tag-field 
type-definition 
type-identifier 
variable-identifier 
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identifier-list . . . . . . . . . . . . . . . . . . . . . . 

if-Statement ......................... 
implementation-directive ............. 
import-clause ........................ 
import-list .......................... 
import-part .......................... 

import-qualifier ..................... 
import-renaming-clause ............... 

import-specification ................. 
imported-interface-identifier ........ 

index-expression . . . . . . . . . . . . . . . . . . . . . 

index-type . . . . . . . . . . . ...*. . . . . . . . . . . . 

index-type-specification . . . . . . . . . . . . . 

array-type 
file-type 
packed-conformant-array-form 
unpacked-conformant-array-form 
constant-access-component 
component-function-access 
component-variable 

indexed-constant ..................... 
indexed-function-access .............. 
indexed-variable ..................... 
initial-state-specifier .............. 
initial-value ........................ 
initialization-part .................. 
interface-directive .................. 
interface-identifier ................. 
interface-specification-part ......... 
iteration-clause ..................... 

type-denoter 
sequence-iteration 
module-block 
module-heading 
import-specification 
module-heading 
for-Statement 

discriminant-specification 
enumerated-type 
module-parameter-list 
program-parameter-list 
record-section 
value-conformant-array-specification 
value-parameter-specification 
variable-conformant-array-specification 
variable-declaration 
variable-parameter-specification 
conditional-Statement 
module-identification 
import-list 
import-qualifier 
block 
module-block 
module-heading 
import-specification 
import-clause 
import-part 
constant-name 
function-name 
procedure-name 
schema-name 
type-name 
variable-name 
indexed-constant 
indexed-function-access 
indexed-variable 
substring-constant 
substring-function-access 
substring-variable 
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-l- 

label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . goto-Statement 
label-declaration-part 
Statement 

label-declaration-part . . . . ..*........ block 
last-constant-name . . . . . . . . . . . . . . . . . . . export-range 
letter . . . . . . . . . . . . . . . . . ..*........... directive 

extended-digit 
identifier 

-m- 

main-program-block . . . . . . . . . . . . . . . . . . . main-program-declaration 
main-program-declaration ............. program-component 
member-designator .................... set-constructor 
module-block ......................... module-declaration 
module-declaration ................... program-component 
module-heading ....................... module-declaration 
module-identification ................ module-declaration 
module-identifier .................... module-identification 
module-parameter-list ................ module-heading 
multiplying-Operator ................. term 

new-ordinal-type . . . . . . . . . . . . . . . . . . . . . new-type 
ordinal-type 

new-pointer-type . . . . . . . . . . . . . . . . . . . . . new-type 
pointer-type 

new-structured-type . . . . . . . . . . . . . . . . . . new-type 
structured-type 

new-type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . type-denoter 

one-of-a-set-of-implementation-defined-characters . . . 
string-Character 

ordinal-type . . . . . . . . . . . . . . . . . . . . . . . . . base-type 
index-type 
simple-type 

ordinal-type-name . . . . . . . . . . . . . . . . . . . . discriminant-specification 
index-type-specification 
ordinal-type 
tag-type 
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- - P 

packed-conformant-array-form . . . . . . . . . 
parameter-form . . . . . . . . . . . . . . . . . . . . . . . 

parameter-identifier . . . . . . . . . . . . . . . . . 
pointer-function . . . . . . . . . . . . . . . . . . . . . 
pointer-type-name . . . . . . . . . . . . . . . . l . . . 

Pointer-variable . . . . . . . . . . . . . . . . . . . . . 
primary . . . . . . . . . . . . . .*..., . . . . . . . . . . . 

procedural-parameter-specification . . . 

conformant-array-form 
value-parameter-specification 
variable-parameter-specification 
type-inquiry-ob ject 
function-identified-variable 
pointer-type 
identified-variable 
factor 
primary 
formal-parameter-section 

procedure-and-function-declaration-part block 
module-block 

procedure-and-function-heading-part . . . module-heading 
procedure-block . . . . . . . . . . . . . . . . . . . . . . procedure-declaration 
procedure-declaration . . . . . . . . . . . . . . . . 
procedure-heading . . . . . . . 

procedure-and-function-declaration-part 
. . . . . . . . . . . . . procedural-parameter-specification 

procedure-and-function-heading-part 
procedure-declaration 

procedure-identification . . . . . . . . . . . . . procedure-declaration 
procedure-identifier . . . . . . . . . . . . . . . . . procedure-identification 

procedure-name 
procedure-name . . . . . . . . . . . . . . . . . . . . . . . actual-Parameter 

exportable-name 
procedure-Statement 

procedure-Statement . . . . . . . . . . . . . . . . . . simple-Statement 
program-block . . . . . . . . . . . . . . . . . . . . . . . . program 
program-component . . . . . . . . . . . . . . . . . . . . program-block 
program-heading . . . . . . . . . . . . . . . . . . . . . . main-program-declaration 
program-parameter-list . . . . . . . . . . . . . . . program-heading 

read-parameter-list ..... ............. 
readln-parameter-list ................ 
readstr-parameter-list ...... ......... 
real-type-name ....................... 
record-constant . . . . . . . . . . . . . . . . . . . . . . 
record-function . . . . . . . . . . . . . . . . . . . . . . 
record-function-access . . . . . . . . . . . . . . . 
record-section . . . . . . . . . . . . . . . . . . . . . . . 
record-type . . . . . . . . . . . . . . . . . . . . . . . . . . 
record-type-name . . . . . . . . . . . . . . . . . . . . . 

record-value . . . . . . . . . . . . . . . . . . . . . . . . . 

record-variable ...................... 
relational-Operator .................. 

procedure-Statement 
procedure-Statement 
procedure-Statement 
simple-type 
field-designated-constant 
record-function-access 
component-function-access 
f ixed-part 
unpacked-structured-type 
structured-type-name 
st ructured-value-const ructor 
component-value 
structured-value-constructor 
f ield-designat or 
expression 
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remote-directive ,.................... 

repeat-Statement ..................... 
repetitive-Statement ................. 
restricted-type ...................... 
result-type .......................... 
result-variable-specification ........ 

function-declaration 
procedure-declaration 
repetitive-Statement 
structured-Statement 
new-type 
function-heading 
function-heading 

scale-factor . . . . . . . . . . . . . . . . . . . . . . . . . 

schema-definition .................... 
schema-discriminant .................. 
schema-discriminant-identifier ....... 
schema-identifier .................... 
schema-name .......................... 

selective-import-option .............. 
sequence-iteration ................... 
set-constructor ...................... 

set-expression ....................... 
set-member-iteration ................. 
set-type ............................. 
set-type-name ........................ 

set-value ............................ 
sign ................................. 

signed-integer ....................... 
signed-number ........................ 
signed-real .......................... 
simple-expression .................... 
Simple-Statement ..................... 
Statement ............................ 

Statement-Part . . . . . . . . . . . . . . . . . . . . . . . 

number 
unsigned-real 
type-definition-part 
primary 
schema-discriminant 
schema-name 
discriminated-Schema 
domain-type 
exportable-name 
parameter-form 
schema-definition 
import-qualifier 
iteration-clause 
primary 
set-value 
set-member-iteration 
iteration-clause 
unpacked-structured-type 
structured-type-name 
structured-value-constructor 
structured-value-constructor 
number 
scale-factor 
signed-integer 
signed-real 
simple-expression 
signed-number 
number 
signed-number 
expression 
Statement 
case-list-element 
else-part 
finalization-part 
for-Statement 
if-Statement 
initialization-part 
Statement-sequence 
while-Statement 
with-Statement 
block 
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Statement-sequence ................... case-Statement-completer 
compound-Statement 
repeat-Statement 

string-Character ..................... st ring-element 
string-constant ............ .......... indexed-constant 

subst ring-constant 
string-element .............. ......... Character-string 
string-expression .................... readstr-parameter-list 
string-function ............. ......... indexed-function-access 

substring-function-access 
st ring-variable ................. ..... indexed-variable 

substring-variable 
writestr-parameter-list 

structured-Statement ................. Statement 
structured-type-name ................. structured-type 
st ructured-value-const ructor ......... primary 
subrange-bound ....................... subrange-type 
subrange-type ................... ..... new-ordinal-type 
subst ring-const ant ........ ...... ..... constant-access-component 
substring-function-access ............ function-access 
substring-variable ................... variable-access 

-t- 

tag-field ............................ 
tag-field-identifier ................. 
tag-type ............................. 
term ................ ...... ........... 
type-definition ................. ..... 
type-definition-part ................. 

type-denoter . . . . . . . . . . . . . . . . . . . . . . . . . 

type-identifier ...................... 
type-inquiry ......................... 

type-inquiry-ob ject ..,............... 

variant-selector 
variant-Part-value 
variant-selector 
simple-expression 
type-definition-part 
block 
module-block 
module-heading 
component -type 
record-section 
schema-def init ion 
type-definition 
variable-declaration 
type-name 
ordinal-type 
parameter-form 
type-denoter 
type-inquiry 
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ISOAEC 10206 : 1991 (E) 

type-name . . . . . . . . . . . . ..*............. array-type-name 
complex-type-name 
domain-type 
exportable-name 
file-type-name 
ordinal-type-name 
packed-conformant-array-form 
parameter-form 
pointer-type-name 
real-type-name 
record-type-name 
rest ricted-type 
result-type 
set -type-name 
simple-type-name 
type-denoter 
unpacked-conformant-array-form 

-U- 

underscore . . . . . . . . . . . . . . . . . . . . . . . . . . . directive 
identifier 

unpacked-conformant-array-form . . . . . . . conformant-array-form 
unpacked-st ructured-type . . . . . . . . . . . . . new-st ructured-type 
unsigned-constant . . . . . . . . . . . . . . . . . . . . primary 
unsigned-integer . . . . . . . . . . . . . . . . . . . . . extended-number 

signed-integer 
unsigned-number 

unsigned-number . . . . . . . . . . . . . . . . . . . . . . unsigned-constant 
unsigned-real . . . . . . . . . . . . . . . . . . . . . . . . signed-real 

unsigned-number 

-V- 

value-conformant-array-specification . . conformant-array-parameter-specification 
value-parameter-specification . . . . . . . . formal-parameter-section 
variable-access . . . . . . . . . . . . . . . . . . . . . . actual-Parameter 

array-variable 
assignment-Statement 
file-variable 
Pointer-variable 
primary 
read-parameter-list 
readln-parameter-list 
readstr-parameter-list 
record-variable 
schema-discriminant 
st ring-variable 
with-element 
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ISO/IEC 10206 : 1991 (E) 

variable-conformant-array-specification ..... 
conformant-array-parameter-specification 

variable-declaration ... .............. variable-declaration-part 
variable-declaration-part ............ block 

module-block 
module-heading 

variable-identifier .................. variable-name 
variable-name ........................ entire-variable 

exportable-name 
type-inquiry-Object 

variable-parameter-specification . l . l . formal-parameter-section 
variant-denoter ...... ................ variant-list-element 

variant-Part-completer 
variant-list-element ................. variant-part 
variant-part ......................... field-list 
variant-Part-completer ....... ........ variant-part 
variant-Part-value ................... field-list-value 
variant-selector ..................... variant-part 

while-Statement ...................... 
with-element ................ ......... 
with-list ........... ................. 
with-Statement ....................... 
word-Symbol ............... ........... 
write-Parameter ...................... 

write-parameter-list ................. 
writeln-parameter-list ............... 
writestr-parameter-list .............. 

repetitive-Statement 
with-list 
with-Statement 
structured-Statement 
special-Symbol 
write-parameter-list 
writeln-parameter-list 
writestr-parameter-list 
procedure-Statement 
procedure-Statement 
procedure-Statement 
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ISOAEC 10206 : 1991 (E) 

A.4 Syntax diagrams 

This subclause presents the collected Syntax for Extended Pascal as a set of top-down Syntax diagrams, 
much as might be used in a top-down parser for the language. The diagrams do not have a one-to-one 
correspondence with the productions as they are expressed in EBNF (see A. 1). Many productions have been 
merged into the productions that use them. In the index that follows, a merged production is indicated by 
the word “in” in’front of the diagram number into which the production was merged. Renamed productions 
that convey semantic information in the EBNF (e.g., array-type-name for a specialization of type-name) 
are also not present in the diagrams. Such a production is indicated in the index by the word “sec” in front 
of the diagram number for which it is a specialization. 

The table of contents immediately below indicates the relationship between the productions in A.l and the 
diagrams that follow. 

EBNF Name Diagram Number EBNF Name Diagram Number 

access-qualifier in 8 constant-access-component 
actual-discriminant-part in 19 constant-definition 
actual-Parameter in 26 constant-definition-part 
actual-parameter-lis t 26 constant-expression 
adding-Operator in 33 constant-field-identifier 
apostrophe-image in 49 constant-identifier 
array-constant See 31 constant-name 
array-function see 32 constant-tag-value 
array-type in 28 constituent-identifier 
array-type-name sec 16 control-variable 
array-value 37 digit 
array-value-completer in 37 digit-sequence 
array-value-element in 37 directive 
array-variable sec 23 discriminant-identifier 
assignment-Statement in 20 discriminant-specification 
base-type See 35 discriminant-specifier 
block 5 discriminant-value 
Boolean-expression see 24 discriminated-Schema 
bound-identifier See 4 domain-type 
buffer-variable in 23 else-part 
case-constant in 21 empty-Statement 
case-constant-list in 21 entire-function-access 
case-index see 24 entire-variable 
case-list-element in 21 enumerated-type 
case-range in 21 exponentiating-Operator 
case-statement in 21 export-clause 
case-Statement-completer in 21 export-lis t 
Character-string 49 export-part 
complex-type-name sec 16 export-range 
component-function-access in 32 export-renaming-clause 
component-type See 19 exportable-name 
component-value 30 expression 
component-variable in 23 extended-digit 
compound-Statement in 21 extended-number 
conditional-Statement in 21 factor 
conformant-array-form in 15 field-designated-constant 
conformant-array-parameter-specification in 15 field-designator 
constant-access in 31 field-designator-identifier 

in 31 
in 11 

11 
see 24 
See 4 
See 4 

39 
sec 24 
See 4 
See 22 
none 
in 51 
See 4 
See 4 
in 12 
See 4 
sec 24 
in 19 
in 29 
in 21 
in 20 
in 32 
See 22 
in 27 
in 42 
in 7 
in 7 
in 7 
in 7 
in 7 
in 7 

24 
in 50 

50 
42 

in 31 
in 23 
See 4 
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ISO/IEC 10206 : 1991 (E) 

EBNF Name Diagram Number 

field-identifier See 4 
field-lis t 36 
field-list-value 41 
field-specifier See 4 
field-value in 41 
file-type in 28 
file-type-name see 16 
file-variable see 23 
finalization-part in 3 
final-value sec 24 
first-constant-name See 39 
fixed-Part in 36 
fixed-Part-value in 41 
for-Statement in 21 
formal-discriminant-part in 12 
formal-parameter-list 15 
formal-parameter-section in 15 
fractional-part in 52 
function-access 32 
function-block See 5 
function-declaration in 9 
function-designator in 32 
function-heading in 9 
function-identification in 9 
function-identified-variable in 23 
function-identifier See 4 
function-name 34 
functional-parameter-specification in 15 
goto-Statement in 20 
identified-variable in 23 
identifier 4 
identifier-list in 2 
if-Statement in 21 
implementation-directive See 4 
import-clause in 8 
import-lis t in 8 
import-part 8 
import-qualifier in 8 
import-renaming-clause in 8 
import-specification in 8 
imported-interface-identifier See 4 
index-expression sec 24 
index-type See 35 
index-type-specification in 15 
indexed-constant in 31 
indexed-function-access in 32 
indexed-variable in 23 
initialization-part in 3 
initial-state-specifier in 19 
initial-value sec 24 
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EBNF Name Diagram Number 

interface-directive 
interface-identifier 
interface-specification-part 
iteration-clause 
label 
label-declaration-part 
last-constant-name 
letter 
main-program-block 
main-program-declaration 
member-designator 
module-block 
module-declaration 
module-heading 
module-identification 
module-identifier 
rnodule-parameter-list 
multiplying-Operator 
new-ordinal-type 
new-pointer-type 
new-structured-type 
new-type 
number 
ordinal-type 
ordinal-type-name 
packed-conformant-arrrray-form 
parameter-form 
parameter-identifier 
pointer-function 
pointer-type 
pointer-type-name 
Pointer-variable 
Primar-y 
procedural-parameter-specification 
procedure-and-function-declaration 

See 4 
See 4 

7 
in 21 

17 
10 

See 39 
none 
See 5 

2 
in 46 
in 3 

3 
6 

in 3 
See 4 
in 6 
in 40 

27 
29 
28 

in 19 
none 

35 
see 16 
in 15 
in 15 
See 4 
sec 32 
in 19 
see 16 
see 23 

43 

-pa.rt 
procedure-and-function-heading-part 
procedure-block 
procedure-declaration 
procedure-heading 
procedure-identification 
procedure-identifier 
procedure-name 
procedure-Statement 
program 
program-block 
program-component 
program-heading 
program-parameter-list 
read-parameter-list 
readln-parameter-lis t 

in 15 
9 

in 6 
See 5 
in 9 
in 9 
in 9 
See 4 

25 
in 20 

1 
See 1 
in 1 
in 2 
in 2 
in 20 
in 20 
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EBNF Name 

readstr-parameter-list 
real-type-name 
record-constant 
record-function 
record-function-access 
record-section 
record-type 
record-type-name 
record-value 
record-variable 
relational-Operator 
remote-directive 
repeat-Statement 
repetitive-Statement 
restricted-type 
result-type 
result-variable-specification 
scale-factor 
schema-definition 
schema-discriminant 
schema-discriminant-identifier 
schema-identifier 
schema-name 
selective-import-option 
sequence-iteration 
set-constructor 
set-expression 
set-member-iteration 
set-type 
set-type-name 
set-value 
sign 
signed-integer 
signed-number 
signed-real 
simple-expression 
Simple-Statement 
simple-type 
simple-type-name 
special-Symbol 
Statement 
Statement-part 
Statement-sequence 
string-Character 
string-constant 
string-element 
string-expression 
string-function 
string-variable 
structured-Statement 

Diagram Number 

in 20 
sec 16 
See 31 
in 32 
see 32 
in 36 
in 28 
see 16 

38 
sec 23 
in 24 
See 4 
in 21 
in 21 
in 19 
see 16 
in 9 
in 52 
in 12 

45 
See 4 
See 4 

18 
in 8 
in 21 

46 
sec 24 
in 21 
in 28 
see 16 
see 46 
in 33 
none 
none 
none 

33 
20 

none 
see 16 

53 
14 

in 5 
in 21 
none 
See 31 
in 49 
x-e 24 
see 32 
see 23 

21 

ISOAEC 10206 : 1991 (E) 

EBNF Name Diagram Num ber 

structured-type in 19 
structured-type-name sec 16 
structured-value-constructor 47 
subrange-bound see 24 
subrange-type in 27 
substring-constant in 31 
substring-function-access in 32 
substring-variable in 23 
tag-field See 4 
tag-field-identifier See 4 
tag-type see 16 
term 40 
type-definition in 12 
type-definition-part 12 
type-denoter 19 
type-identifier See 4 
type-inquiry in 19 
type-inquiry-Object in 19 
type-name 16 
underscore none 
unpacked-conformant-array-form in 15 
unpacked-structured-type in 28 
unsigned-constant 44 
unsigned-integer 51 
unsigned-number 48 
unsigned-real 52 
value-conformant-array-specification in 15 
value-parameter-specification in 15 
variable-access 23 
variable-declaration in 13 
variable-declaration-part 13 
variable-identifier See 4 
variable-name 22 
variable-conformant-array-specification in 15 
variable-parameter-specification in 15 
variant-denoter in 36 
variant-list-element in 36 
variant-part in 36 
variant-Part-completer in 36 
variant-patt-value in 41 
variant-selector in 36 
while-Statement in 21 
with-element in 21 
with-lis t in 21 
with-Statement in 21 
word-Symbol 54 
write-Parameter in 20 
write-parameter-list in 20 
writeln-parameter-list in 20 
writestr-parameter-list in 20 
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ISO/IEC 10206 : 1991 (E) 

A.4.1 program 
. 

main-program-declaration 
l 

module-declaration 1 

A.4.2 main-program-declaration 

identifier block ’ ) 
\ 
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ISO/IEC 10206 : 1991 (E) 

A.4.3 module-declaration 

p module-heading 1 
4 

module-identifier + implementation-directive -c-\ 
\ t 

b procedure-and-function-declaration-part 
\ 

I 

q constant-definition-part r 

- type-definition-part 
e 

h variable-declaration-part 1 

/ 

TO BEGIN b Statement 
1r 

1 f Y 

L -(TOj JEND 
\ 

1r y ’ y 
> Statement L 

f 
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ISOAEC 10206 : 1991 (E) 

A.4.4 identifier 

letter 

A.4.5 block 

F procedure-and-function-declaration-part 1 

W import-part 1 
0 4 

. * 
BEGIN END 

* label-declaration-part 
. -4 

* constant-definition-part 1 
1 

\ . 
-+ type-definition-part 

v variable-declaration-part 
\ 

I 
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ISOAEC 10206 : 1991 (E) 

A.4.6 module-heading 

MODULE 
\ 1 

b identifier 
\ 4 

+ interface-directive 

f 
b identifier L 

+ . 

. 
interface-specification-part -b import-part 

1 

4 type-definition-part 4, 

4 variable-declaration-part 1 

PROCEDURE identifier 
formal-parameter-list 

FUNCTION identifier f + formal-parameter-list 

@ type-name 1 
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A.4.7 interface-specification-part 

-( IMPORT ) 

b constant-name 
+ 

I 
% type-name - 

+ 

% schema-name e 
\ 

PROTECTED 

I 
variable-name 

constant-name 

A.4.8 import-part 

+ interface-identifier 

constituent-identifitr 

7 
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ISO/IECl0206:l99l(E) 

A.4.9 procedure-and-function-declaration-part 

formal-parameter-list 
identifier * directive 

\ 4 
PROCEDURE 

/ , . 
procedure-identifier r L. block =w \ 4 

1 
l formal-parameter-list 

FUI\ 
\ L r 

\ 1 

identifier 1 L \ + directive * \ , , 
l? 

h function-identifier 1 
4 

b block + \ I \ 

A. 4.10 label-declaration-part 

LABEL w label 1 
b 

A.4.11 constant-definition-part 
, 

CONST + identifier 1 b constant-expression 
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ISOAEC 10206 : 1991 (E) 

A.4.12 type-definition-nart 
. 

w schema-name h 

4 identifier t identifier 1 
1 

l 

ordinal-type-name 
I 

f 
+ type-denoter r 

A.4.13 variable-declaration-part 

VAR 
. f 

F b identifier \ b type-denoter 1 
. 4 

A.4.14 Statement 
\ I 

simple-Statement 1 
4 

structured-Statement j 
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ISOAEC 10206 : 1991 (E) 

A. 4.15 formal-parameter-list 

PROTECTED 

PACKED identifier 

I 

. 
ordinal-type-name OF type-name + 

, 

1 

j ordinal-type-name 
OF 

* type-name * 

\ c B schema-name 1 
* , 

* variable-name ti 
\ TYPE OF 

4 

+ parameter-identifier - 
4 

1 I 
formal-parameter-list e 

PROCEDURE b identifier 

FUNCTION b formal-parameter-list 

, 
w identifier 

-> +(7J B type-name I ~ L 
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ISOAEC 10206 : 1991 (E) 

A.4.16 type-name 
\ 

imported-interface-identifier ’ 
b type-identifier 1 

A.4.17 label 

A.4.18 schema-name 
t 

imported-interface-identifier L 
b schema-identifier 111111111) 
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ISO/IEC10206:l99l(E) 

A.4.19 type-denoter 

? RESTRICTED 
W type-name B 

TYPE OF 
variable-name 1 

t \ 

parameter-identifier 

L-+ schema-name 
. 

expression 
, 

4 new-ordinal-type 4 

4 new-structured-type LC 

-r new-pointer-type 4 

ri VALUE 

. 
component-value 

4 
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ISOAEC 10206 : 1991 (E) 

A.4.20 simple-Statement 

\ 
variable-access , . expression 1 L F 4 
function-identifier , 

6 4 

GOTO + label 1 
. 

I procedure-name I 

Q actual-parameter-list I 
, , 

f, file-variable L 
, 

w string.variable 

1’ string-expression 
t 

* variable-access 1 

I expression I 
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ISOAEC 10206 : 1991 (E) 

A.4.21 structured-Statement 

rr 

Statement e r, 

. b constant-expression 
constant-expression 

I 
I 

-7 

w Statement 1 

. 

YOTHERW ISE) / b Statement - A S 
, . 

END f 

REPEAT UNTIL * expression * 

b 

t 

variable-name 

expression 

* expression 1 

WITH 
variable-access 

constant-access 
DO 

I 
i Statement 
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ISO/IEC 10206 : 1991 (E) 

A.4.22 variable-name 
\ 

imported-interface-identifier b , , 
* variable-identifier 

A.4.23 variable-access 

B variable-name 
, 4 

+ variable-access 1 field-identifier 1 L 
r l Y 

, 

\ 

\ 
% field-ddesignator-identifier \ , 

b function-access 

A.4.24 expression 

, 
b simple-expression r 

b simple-expression 

162 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 10
20

6:1
99

1

https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2


ISO/IEC 10206 : 1991 (E) 

A. 4.25 procedure-name 

) procedure-identifier 1 

A.4.26 actual-parameter-list 

b expression . L v 

+ variable-access 1 L , v 
* 

w procedure-name L L v ’ 
. 

f 
b function-name - L , v 

A. 4.27 new-ordinal-type 
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ISO/IEC 10206:1990(E) 

A.4.28 new-structured-type 

PACKED 

ARRAY 
. 

b type-denoter 7 

v 

\ \ 
b field-list r + END 

* 1 

I - 
OF) 

- 
b ordinal-type 

, 1 

FILE 
Y 

OF w type-denoter 1 = \ b 
4 

A.4.29 new-pointer-type 

b type-name L 
. 

b schema-name 1 
. 

A.4.30 component-value 

164 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 10
20

6:1
99

1

https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2


ISO/IEC 10206 : 1991 (E) 

A.4.31 constant-access 

9 

+ constant-name 1 

L r f 
4 

l 

constant-access t expression J 
, 

field-identifier L 

\ 

+l constant-field-identifier . h r 

A.4.32 function-access 

+ function-name 
actual-parameter-list 

b function-access 
, 

field-identifier r 

A. 4.33 simple-expression 
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ISOAEC 10206 : 1991 (E) 

A.4.34 function-name 
. 

imported-interface-identifier 1 
* function-identifier 

. 

A.4.35 ordinal-type 

b discriminated-Schema b 
4 
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ISO/IEC 10206 : 1991 (E) 

A.4.36 field-list 

w type-denoter 1 

ordinal-type-name 

+ discriminant-identifier 
OF 

I 

b constant-expression 

, 
constant-expression 

OTHERWISE 
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1!30/1EC10206:1991(E) 

A.4.37 asray-value 

constant-expression 
L E constant-expression 

W component-value 

P component-value 

A.4.38 record-value 

* field-list-value 
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b variable-access 1 
. 
\ 
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