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APPENDIX 1.

1.

2.2

2.3

2.4

2.6

3.1

Syntax Summary of UEC-ADA

Syntax Notation

Syntax notation of UEC-ADA is described
using a simple variant of BNF. In
particular,

(a) Lower case words denote syntactic
categories.

(b) Underscored words denote reserved words.

(c) Square brackets [] enclose optional
including zero time.

Note: Each number used in heading

items.
(d) Braces enclose {} a repeated item
(e) Vertical bars | separete alternative
items.
corresponds to the section of ADA
reference manual

Lexical Elements

Character Set
upper case letters

digits
special characters
CEC()* e, - >

the space haracter

De11m1ter of compound symbols
=> *% 1= [= >= <= << >> =1 1= (=

identifier ::=
letter {[underscore] letter or_digit}

letter_or _digit ::= letter | digit
letter := upper case letter

numeric_literal ::=
decimal_number | based_number

decimal_number ::=
integer [. 1nteger][exponent]

digit {[underscore] digit}
E [+] integer | E - integer

based number ::=
base # based_integer

based_integer ::=
extended digit {[underscore]
extended digit}

base ::= integer

extended digit ::= digit | letter
character_string ::= " character "
Declarations

integer ::=
exponent ::=

declaration ::=
object_declaration

type_declaration
subprogram_declaration
exception_declaration ::=
object_declaration ::=

idetifier_list : [constant]
subtype_indication [:=expression];

| identifier_list : [constant]
array type d1f1n1t1on [:= expression];

identifier list ::=
identifier {,identifier}

3.3 type declaration ::
type 1dent1f1er is type_definition;

type_definition ::=
array_type_definition
record_type_definition
access_type definition
derived_type_definition

3.4 derived_type definition ::=
new. subtype indication

subtype_indication ::=type_mark
type_mark ::= type name
3.6 .arrar_type_definition ::=
array index_constraint of type I mark
index_constraint ::=
(discrete_yange {,discrete_range )}
discrete range ::= range

range ::=
simple_expression .. simple_expression
3.7 record_type_definition ::=

record
component_list
end record

component_list ::=

component_declaration ::=
identifier Tist :
subtype_indication [ :=expression]

3.8 access_type_definition ::=
access. sub _type_indication

4. Names and Expressions
4.1

component_declaration

name ::=
identifier | indexed component
| selected component | attribute

indexed component :
name {expression {,express1on )}

attribute ::= name'identifier

se]ected*pomponent ]
name.Tdentifier | name.all

4.2 Tliteral ::=

numeric_literal | character string | null

4.4 expression ::=
relation
relation
relation
relation
relation

relation ::=
simple_expression
[relational_operator
simple express1on]
| simple_expression [not] in range

simple_expression ::=

[unary operator] term
{adding_operator term}

factor
{multiplying_operator factor}

{and relation}
{or relation }
{xor relation}
{and then relation}
{or else relation}

term ::=

~f~




4.5

4.7
4.8

5.1

5.2

5.3

5.4

5.5

factor ::= primary [**primary] 5.7
primary ::=
literal | name | allocator 5.8
function_call | qualified_expression
(expression)
logical_operator ::= and | or | xor 6.
: _ 6.1
relational operator ::=
=l/=T<=|<l>=|>
adding_operator ::= + | -
unary_operator ::= + | - | not
multiplying_operator ::=* | / | mod
exponentiating operator ::= **
qulified_expression ::=
type_mark(expression)
allocator ::= new type mark
Statements
sequence_of_statements ::=
statement {statement} 6.3
statement ::=
{label} simple_statement
[{1abel} compound_statement
simple statement ::=
null;
assign_statement | exit_statement
return_statement | procedure call 6.4
raise_statement )
compound_statement ::=
if statement | case statement
Toop statement "
lebel ::= <<identifier>>
assign statement ::=
varjable_name := expression
if statement ::=
if condition then sequence_of_statements
{elseif conditon then .
sequence_of_statements} 11.1
[else sequence_of statement]
end 1f 11.2
condition ::= Boolean_expression
case statement ::=
case expression
{when choice {|choice} = > 11.3
sequence_of_statement} *
end case;
choice ::=
simple_expression | discrete range
| others” -

loop_statement ::=

ETteration clause]

basic_loop [1oop_identifier];
basic_loop ::=

loop

sequence_of_statements

end loop
iteration_clause ::=

for loop_parameter in [reverse

discrete_range | while condition

loop_parameter ::= identifier

~T~

exit_statement ::=
exit [Toop_identifier] [when condition];

return_statement ::=
return [expression] ;
Subprograms
subprogram_declaration ::=
subprogram specification
subprogram_specificaton ::=
rocedure identifier [formal part]
| gunction designator [formal part]
. return subtype_indication

designator ::= identifier

formal_part ::=
(parameter declaration
{;parameter_declaration})

parameter declaration ::=
identiTier_list : mode subtype indication
made ::= [in] | out | in out
subprogram_body ::=
subprogram_specification is
declative_part

begin

[ sequence _of_statements ]
exception {exception_handler}
end Igesignator];

procedure call ::=
procedure_name [actual_parameter part];

function_call ::=
functTon_name actual_parameter _part

actual_parameter part ::=
(parameter_association
{.parameter_association})

parameter_association ::= actual_parameter
actual_parameter ::= expression
Exceptions -

exception_declaration ::=
identifier_list : exception ;

exception_handler ::=
when exception_choice {|exception_choice}
=> sequence_of_statements
exception_choice ::= exception_name | others

raisefstatement 1i= :
raise [exception_name]



APPENDIX

2. Extended P-code Summary

Symbols used in the following symbolic description mean:

S
D

PUSHADR
PUSHVAL
PUSHIND
UPDATE
CALLSF

OFFSET
JUuMP
JUMPC
CASE
INTG
LINKD
TEST
TESTGEI

TESTL
TESTLED

MARK
INDEX

CALL

PUSHBLK

COPYBLK

PUSHINT
PUSHREAL
CVTREAL

CVTINT
READ

WRITESTR
WRITET

SToP
EXITPROC
EXITF

: stack T : stack pointer
: display stack PC : program counter

push stack position, symbolically:
push value;

push value indirectly;

update display

call standard function, namely
ABS, SQR, ROUND, TRUNC, SIN, COS,
LN, SQRT, EOLN and EOF.

increment (decrement) S(T) by Y;
Y Jump to Y;

conditonal jump;

code for case

Y code to indicate integer Y.

Y code to indicate 1ink address Y.
test top two contents greater

test top two contents greater or
equal and increment
test top two contents low

test top two contents Tow or
equal and decrement

> > > >
< < < < =<

<

Note: These four codes are generated
for in loop compilation.
Y mark stack for frame reservation;
Y code for index;
XY call procedure
X is level for display and
Y is frame size.
Y push block content(s)
Y is block size.
Y copy block content(s)
Y is block size.
Y push integer Y immediately;
Y push real Y immediately;

convert stack top content into
real value

convert stack top content
(real number assumed) into integer

Y call input function to read
integer, real and character data

write string

call output function to write
integer, real and character data

terminate execution
exit from procedure
“exit from function

~8~

T« T+l S(T) <« D(X)+Y
T « T+1;  S(T) <« S(D(X)+Y)
T « T+1; S(T) « S(S(D(X)+Y))

S(T) « S(T)+Y
PC <Y
(if S(T)=Y then T+ T-1; PC « Y fi)

(if S(T-1) > S(T) then EXITPROC)

(if S(T-1) 3_S(T) then EXITPROC
else S(T-1) « S(T-1)+1 fi)

(if S(T-1) < S(T) then EXITPROC)fi)

(if S(T-1) g_S(T) then EXITPROC
else S(T-1) « S{T=1)~1 fi)

T« T+5; S(T) « Y

S(T-1) « S(T-1) + (S(T)-Y')*Y
Y" is next located code INTG's Y.

S(T)y « ¥
S(T)« ¥

T+« T+1;
T+ T+l;




LOAD
EXIT

IN
RAISE
ALLOC

CMPB

Y

Toad stack top content itself;

- exit from procedure (or

function) without PC reset
code of in;

code of raise.

allocate block;

compare block
Y is block size.

arithmetic and Togical operations

NOT

MINUSREAL
MINUSINT

EQREAL
EQINT

NEREAL
NEINT

NGEREAL
NGEINT

NGREAL
NGINT

NLEREAL
NLEINT

NLREAL
NLINT

ADDREAL
ADDINT

SUBREAL
SUBINT

MULREAL
MULINT

DIVINT
DIVREAL

MoD
AND
OR

XOR

POWERR
POWERI

S(T) «7s(T)

S(T) « -S(T)

S(T-1) « S(T-1)=8(T); T+« T-1
S(T-1) < S(T-1)#S(T); T+ T-1
S(T-1) « S(T-1)<S(T); T+ T-1
S(T-1) « S(T-1)<S(T); T+ T-1
S(T-1) « S(T-1)>S(T); T« T-1
S(T-1) <« S(T-1)>S(T); T+ T-1

S(T-1) « S(T-1) + S(T); T+ T-1
S(T-1) « S(T-1) - S(T); T« T-
S(T-1) <« S(T-1)*S(T); T<«T-1
S(T-1) « S(T-1) / S(T); T+ T-1

S(T-1) « S(T-1) mod S(T); T« T-1
S(T-1) « S(T-1)AS(T); T« T-1
S(T-1) « S(T-1)Vs(T); T+ T-1
S(T-1) « S(T-1) xor S(T); T« T-1
S(T-1) « S(T-1)**s(T); T+ T-1

S(T) « s(s(T))

T < B-1; B « S(B+3)
B is stack base pointer of the procedure.

S(T-2) « S(T-2))>(S(T-1)) (S(T-2)<S(T)); T < T-2

BT « BT-Y; T « T+1; S(T) <« BT+]
BT is stack pointer for block.

stack display

— «current

position
TN

B (stack base pointer)

- function result
- return address
—— static link

—1 ' dynamic 1ink (old B)
——=> exception address

current frame

[“— T (stack pointer)

~—

‘T BT

 access type data area

Fig. 3. Stack utilization of UEC_Ada.
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TOTAL COMPARATIVE NUMBER OF ITEM

EnvalFaNAME => NULLSG

EXCEPTION
L THEN



