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with BASE,

CODE,
TASKS,
SEGMENTS,
EXCEPTIONS,
PROCESSORS:

package STACKS is

type ID

subtype MODULE_ID
subtype COLLECTIGN_ID is

type NAME is
record

PROCEEEOR

NUMBER
and Tecord;

type CONTROL_DISPLACEMENT is new INTEGER range O ..

iz new INTEGER

is

range G .. 2

ID range ID'FIRET ..
ID range 2 ##% 23

#% 24 -~ 1;

PROCEESS0RE. ID:

1D

type CONTROL_REFERENCE is

record
STaCK
OFFSET

and record;

type CONTROL_DELTA

STATE_OFFSET
ALLOC_OFFSET
RESOURCE_OFFSET
MICRO_OFFSET
SCHEDULE _OFFSET
DEBUG_OFFSET
SUBPROG_OFFSET
STATIC _OFFSEY
DEPEND_OFFSET
ACCEPT_OFFSET
OUTER_STATE
QUTER_LINK
PEGIN_OFFSET

NAME;
CONTROL _DISPLACEMENT;

is new INTEGER range - 2

nestant
enstant
enstant
onstant
I
0

e =
L

netant

netant
onstant
onstant
onstant
constant
constant
constant
canstant

3,

[ Tt TR o TR o T Y 2 T

CONTROL _DISPLACEMENT
CONTROL._DISPLACEMENT

CONTROL_DISPLACEMENT :
CONTROL_DISPLACEMENT :
CONTROL._DISPLACEMENT :
CONTROL_DISPLACEMENT :
CONTROL. DISPLACEMENT :
CONTROL_DISPLACEMENT :
CONTROL_DISPLACEMENT :

CONTROL _DISPLACEMENT

CONTROL _DISPLACEMENT

CONTROL_DISPLACEMENT
CONTROL _DISPLACEMENT

#3%

[ T | O S A [ A I T O

1Gi
11;

12;

2 % 23 — 1;
ID/LAST;

#4220

i;



type TYPE_DISPLACEMENT is new INTEGER tange © .. 2 %% 20

type TYPE_REFERENCE is

Tecord
STACK : NAME;
OFFSET : TYPE_LISPLACEMENT;

end record;

type DATA_DISPLACEMENT is new INTEGER range 0 .. 2 #% 32
tupe WORD_DISPLACEMENT iz new INTEGER range O .. 2 ##% 25
type DATA_REFERENCE is
vecord
STACK . NAME;

OFFSET : DATA_DISPLACEMENT:
and rTecord;

type WORD_INDEX is new INTEGER range ¢ .. 2 ## 2 -~ 1;
type CHILD_POINTER is
Tecord .
OFFSET : TYPE_DISPLACEMENT:
INGEX : WORD_IMDEX;
end record;
type IMPORT_ID is n2w INTEGER range O .. 2 #% 24 - 1;
type IMPORT_NAME is
Tecard
PROCESS0OR : PROCESS0ORS. ID
HNUMBER : IMPORT_ID;

and record;

i;

1;



subtype

3

[

ubtype

ubtype

D_KIND is

VARIABLE
CONTROL._MEY
TEMPORARY
MARK _WORD

STATE_WORD

SCALAR_VaR

VALUE_VAR

FIXED_SIZE_VAR
INDIRECT_ VAR is WORD_KINE range

STRUCTURE_VAR is WORD_KWIND range

VALUE_REF

FIXED_S1Z

m

TYPED_VAR
IMPORT _VA&R

TASKING VAR

{DISCRETE_VAR,
MODULE _VAR,
VARTIANT _RECORD_VAR,
FLOAT_REF,

SEGMENT _REF,
SELECT_VAR.

MODULE_KEY,
INDEX_INFO_TEMP,

ACTIVATION_STATE,
ACCEPT_LINK,

MODULE_STATE,
MICRO_STATE:
STATIC_CONMNECTION,
iz WORD_KIND rangs
iz WORD_KINE range

iz WORD_KINE range

iz WORD_MIND vrange ACTIVATION_STATE . .

iz WORD_KINE Tange

is WORD_KIND range DISCRETE_VAR

is WORD_KIND range DISCRETE_VAR

pot
Ul

is WORD_KIND range DISCRETE_REF ..
_REF is VALUE_REF range
is WORD_KIND range DISCRETE_VAR
is WORD_KIND range DISCRETE_VAR

is WORD_KIMD range

VALUE_ VAR tange

FLGAT_VAR, ACCEES_VAR,
SEGMENT _VaR, RECORD_WVAR,
ARRAY_VAR, DISCRETE_REF,

ACCESS_REF,
REFERENCE_VAR,
ENTRY_VAR,

MODULE_REF,

SUBPROGRAM_VAR,
EXCEFTION_VAR,
DELETION_KEY, BREAKPOINT_KEY,

ACTIVATION_LINK,
AUXILIARY_MARK,

ALLOCATIDN_STATE., RESCURCE_LIMITS,

SCHEDULLING_STATE, DEBUGGING_STATE,
DEPENDENCE _LINK);

BISCRETE_VAR EXCEPTION_VAR;

MODULE_KEY .. BREAKPOINT_KEY;
INDEX__INFO_TEMP INDEX_INFO_TEMP;
AUXILIARY_MARK;

MODULE_STATE .. DEPENDENCE_LINK;

FLOAT_VAR;
SEGMENT_VAR;
FLOAT_VAR SEGMENT _VAR;
RECORD_VAR SEGMENT _REF;
RECORD_VAR ARRAY _VAR;
SEGMENT _REF;
FLOAT_REF .. SEGMENT_REF;
SEGMENT _REF;

REFERENCE_VAR;

SELECT_VAR ENTRY_VAR;



type VALUE (OF_KIND
record
case OF_KIND is
when DISCRETE_VAR =X
DISCRETE_VAL BASE. DIBCRETE;

VALUE_VAR := DISCRETE_VAR) is

when FLOAT_VAR =3
REAL VAL BASE. REAL;
when ACCESS_VAR =2
POINTER DATA_DISPLACEMENT;
ALLLOCATOR : PROCESSORS. ID;
when MODULE_VAR =3
STACK NAME ;

when SEGMENT_VAR =3
SEGMENT SEGMENTS. NAME;

when nthers =
null;
end case;
end record;

typse SIGNED _BIT_COUNT

is new INTEGER range

subtype BIT_COUNT

- DATA_DISPLACEMENT 'LAST ..

is SIGNED_BIT_COUNT range O ..

DaTAa_DISPLACEMENT ‘LAST;

SIGNED_BIT_COUNT ‘LAST;

subtype VALUE_SIZE is &4

SIGNED_BIT_COUNT rtange O ..

FIELD_INDEX_SIZE : constant VALUE_SIZE

= VALUE SIZE (CODE. FIELD_INDEX _SIZE);
FLOAT_SIZE constant VALUE_SIZE := &4;
ACCEES_SIZE constant VaALUE_SIZE := 40;
MODULE_SIZE constant VALUE_SIZE := 32;
SEGHMENT_SIZE constant VALUE_SIZE = 20;
KEY_SIZE constant VALUE_SIZE = 44;
BOUND _S17E : constant VALUE_SIZE := 32;
OFFSET_SIZE : constant VALUE_SIZE = 33;
subtype INDEX_VALUE is BAEBE. DISCRETE
range — 2 ##% (INTEGER (BOUND_EIZE) - 12

2 ## (INTEGER (BOUND_SIZE} - 1) - 1;

type INDEX_DESCRIPTOR is

record
MINIMUM INDEX_WVALULE;
Mé&X IMUM INDEX_VALUE;
CONSPART GIGNED_BIT_COUNT;

end record;



type BOUNDS_LOCATION is (WITH_TYPE, WITH_OBJECT);

type SUBPROGRAM_STATE is (IS_LOCAL, IS_ACTIVE, IS_INACTIVE);

type TYPE_PROTECTION is
recard
PRIVACY : CODE. DECL_PRIVACY;
DERIVES_PRIVACY : BOULEAN;
end record;

tupe VARIABLE_PROTECTION is
Tecord
VISIBILIYY : CODE. VAR _VISIBILITY:
IS_CONSTANT : BOCLEAN;
and tecordi

type TYPE_LINK (OF_KIND : TYPED_VAR := DISCRETE_VAR} is
recond
PATH ;. TYPE_REFERENCE;
FOR_TYPE : TYPE_PROTECTION;
FOR_VAR  VARIABLE_PROTECTION;

cases OF_KIND is
when DISCRETE_VAR | DISCRETE_REF =
IS_EIGNED : BOOLEAN;

when ARRAY_VAR =0
BOUNDS_SITE : BOUNDS_LOCATION:

when VARIANT_RECORD_VAR =3
IS_CONSTRAINED : BOOLEAN;

when others =>
null;
end cace;
end rtecovrd;




package ENTRYS is

subtype MAME is CODE. SCOPE_DELTA;

type CHOICE_NMNUMBER is new INTEGER range O ..

type INFO (IS_FaMILY :
Trecord
case I1S_FAMILY is
when FALSE =2
GUEUE_HEAD
QUEUE_TAIL
COUNT

when TRUE =
FaMILY_SITE

FAMILY_FIRST

FaMmMILY _LAST
end case;
end tecord;

end ENTRYS:

BOOLEAN

255;

1= FALSBE)Y is

TASKS. QUEUE_DISPLACEMENT;
TASKS. QUEUE _DISPLACEMENT;
TASKE. COUNTER:

WORD_DISPLACEMENT;
INDEX _VALUE;
INDEX_VALUE;



tupe CONTROL_WORD (OF _KIND WORD_KIMNE = DISCRETE_VAR) is
record
case OF_KIND isg
when VALUE VAR =
VALUE_ITEM : VALUE (OF_KIND};
VALUE TYPE TYPE_LINMK (OF_KIND)Y;

when INDIRECT_VAR =>
REF_ITEM DATA_REFERENCE;
REF_TYPE TYPE_LINK (OF_KIND);

when REFERENCE_VAR =i
REF_TO_Val.UE CONTROL _REFERENCE;
REF_IN_SCOPE : NAME;
REF_SUBPROG CODE. SUBPROG_SORT:

when SUBPROGRAM_VAR
SUBPROG_STATE
SUBPROG_SORT
DECLARE_FRAME
LEX_LEVEL
FIRST_INSERT
CODE_SEGMENT
BLOCK_BEGIN
ACCEPT_ENTRY

when ENTRY_ VAR
ENTRY _NAME
ENTRY_PARAMS
FIRST FREE
FOR_ENTRY

when SELECT_VAR =3
SELECT_SITE
EELECT_REF

45T _CHOICE

ACCEPT_COUNT
GEL &Y _COUNT
FIELD_ _COUNT
HAS _TERMINATE
TERMINATE_QOPEN
HaS_ELEE

when EXCEPTION_VAR
EXCEPTION_VAL
RAISEU_ADDRESS
RATSED_SCOPE

-,

SUBPROGRAM_STATE:
CODE. GUBPROG_SORT:
CONTROL _REFERENCE;
CODE. LEXICAL_LEVEL;
CODE. INSTRUCTION;
SEGMENTS. NAME;
SEGMENTS. DISPLACEMENT;
ENTRYS. NAME:

ENTRYS. NAME;

TAEKS. PARAM_COUNT;
TAEKS. QUEUE_DISPLACEMENT:
ENTRYS. INFO;:

WORD_DISPLACEMENT;
CONTROL_DISPLACEMENT;
ENTRYS. CHOICE_NUMBER;
ENTRYS. CHOICE_NUMBER;
ENTRYS. CHOICE _NUMBER;
CODE. FIELD_INDEX;
BOOLEAN;

ROOLEAN;

BOOLEAN;

-,

. EXCEPTIONS. NUMBER:
SEGMENTS. ADDRESS;
NAME;



when MODULE_KEY S

FOR_MODULE NAME ;
PERMITTED TASKS. OPTI0N;
when DELETION_KEY =3
IS _LOCKED BOOLEAN;
SETS_VISIBILITY : BOOLEAN;

whan BREAKPOINT_KEY =I

BREAK_ADDRESSE
DEBUGGING _SCOPE

when INDEX_INFO_TEMP

FOR_INDEX

when ACTIVATION_STATE
OUTER_FRAME :
ENCLOSING _FRAME :
CONTROL_PRED
CURRENT_LEX
RETURN_INSERT
IN_ACCEPT_BODY
IN_UTILITY
HAS _CHILDREN

when ACTIVATION_LINK

TYPE_FRAME

DATA _FRAME

BLOCK_START

RETURN_ADDRESS

FRAME _MARKED

when ACCEPT_LINK
IN_RENDEZVOUS
FAMILY_INDEX
RENDEZVOUS_REF
ENTRY _REF
PRIGRITY
IN_SELECT
SELECT_CHOICE

when AUXILIARY_MARK
TYPE_STACK_MARK :
TYPE_MARK_USED
DATA_STACK_MARK
DATA_MARK_USED
HAS_PRIDR_MARK

INDEX_

SEGMENTS. ADDRESE,
MAME;

DESCRIPTOR;

=T

MNAME;

CONTROL _REFERENCE;
CONTROL_DISFLACEMENT;
CODE. LEXICAL _LEVEL;
CODE. INSTRUCTION;
BOOLEAN;

EOOLEAN;

BOOLEAN;
TYPE_DISPLACEMENT,
RATA_REFERENCE;
CSEGMENTS. DISPLACEMENT:
SEGMENTS. 4ADDREGSE;
BOOLEAN;

NAME;

INDEX _VALUE;
CONTROL._DISPLACEMENT,
CONTROL._DISPLACEMENT;
TA&SKS. PRIORITY:
BOOLEAN;

ENTRYS. CHOICE_NUMBER;

TYPE_DISPLACEMENT;
EOOLEAN;

DATA _REFERENCE;
BOOLEAN;

BOOLEAN;



when MODULE_STATE o
ELARORATION ;. TASKS. MODE;

ELOCKED _STATE . TASKS. CONDITION;
QUEUE_NEIGHBOR . NAME;
CONTROL_TOS . CONTROL_DISPLACEMENT;
CONTROL_EXTENT . CONTROL_DISPLACEMENT;
PROGRAM_COUNTER  : SEGMENTS. ADDRESS
NEXT_INSTRUCTION : CODE. INSTRUCTION;
when ALLOCATION_STATE =3
INNER_FRAME . CONTROL_DISPLACEMENT;
TYPE_TOS . TYPE_DISPLACEMENT;
TYPE_EXTENT . TYPE_DISPLACEMENT;
DATA_TOS . DATA_REFERENCE;

HAS_AUXILIARY_MARK : ROOCLEAR;

when REESOURCE_L.IMITE

LS

DRATA_EXTENT : WORD_DISPLACEMENT:
MAX_CONTROL. : CONTROL_DISPLACEMENT;
MaX_TYPE : TYPE_DISPLACEMENT;
MaX_DATA : WORD_DISPLACEMENT:
when MICRO_STATE =0
null;
when SCHEDULING_STATE =X
SCHEDUL ING_GROUP . TASKS. GROUP_ID;
RASE_TIME_SLICE : TAEKS. SLICE_TIME:
CURRENT_SLICE : TASKS. SLLICE_TIME;
INTERSLICE_DELAY : TASKS. SLICE_TIME:
USED_SLICE_COUNT : TASKS. SLICE_COUNT;

PAGE_FAULT_COUNT © TASKE. FAULT _COUNT;

when DEBUGGING_STATE =

SCOPE_FOR_DEBUG  : NAME;
DEBUG_ENABLE . TASKS. BREAK_ENABLE;
when STATIC_CONNECTION =X
MODULE_IMPORTS . IMPORT_NAME;
MODULE_TYPE . TYPE_REFERENCE;
when DEPENDENCE_LINK =3
DECLARER . NAME;
DEPEND_FRAME . TYPE_REFERENCE;
LAST_ACTIVATE © CHILD_POINTER;

H&8 VISIBLE_CHILD : BOOLEAN;
end case;
end record;




package CHILD is

type WORD_KIND ie (MODULE, COLLECTION: IMPGORT.
QUAD L INK, DEPENDENT _COUNT ),

tupe WORD (OF_KIND : WORD_KIND = DEPENDENT_COUNT) is
Tecord
case OF_KIND is
when MODULE | COLLECTION =3
ADDRESS_SPACE : NAME;

when IMPORT =3
IMPORT_SPACE : IMPORT_NAME;

when QUAD_LINK =3
PRIOR__QUAD . TYPE_DISPLACEMENT:;
LAST _ITEM ;o WORD_INDEX;

when DEPENDENT_COUNT =I
DEPENDENTS ;. TASKS. COUNTER;
end case;
end rvecord:

typs QUAD_WORD is array (WORD_INDEX) of WORD;

type REFERENCE is
record
STACK : NAME;
WORD . CHILD _POINTER:;
end record:

end CHILD;

type MODULE_LEVEL is new INTEGER range O .. 2 #% B — 1;
tupe DIMENSIONALITY is new INTEGER range 1 .. A3;

type VARIANT_CLAUSE INEEX is nesw INTEGER rangs O .. 255;

type GROUND_TYPE_INFO is
record
TYPE_REF : TYPE_REFERENCE;
DECLARES _PRIVAZY : DROOLEAN;
DERIVEE_PRIVACY . BOOLEAN:;
and tecord;

type COMPONENT_INFO is

recaord
HAS MODULE : BOOLEAN;
HAG _ACCESS : RBOOLEAN;

HaS_SEGMENT : RBOOLEAN;
HaS_VARIANT : ROOLEAM;
end recard;



type TYPE_KIND is (ECALAR_BDUNDE, ACCESE _INFD, ACCESS_FRAME,

MODULE__INFQ, VAR IANT_INMFO, FIELD_INFO,
DEF&ULT_DISCRIME, ARRAY_INFO, ARRAY __INDEX__INFO,
TYPE__INFO, TYPE_UTILITY, CHILDRENG:;

type TYPE_WORD (OF KIND : TYPE_WIND = BSCALAR_BOUNDS) is

Tecard
casze OF_KIND is
when SCa&LAR_BOUNDS =3

MINMIMUM o VALUE; ~— (OF _KIND = SCaAaLAR_VAR);
MA K TMUM o VWALUE; —— (OF _KIND =3 SCALAR_WVAR);

when ACCESS__INFO =2
OBJECT_TYPE o TYPE_LINK;
COLLECTION : COLLECTION__ID;
CREATOR : PROCESEORE. ID:
GARBAGE_COLLECT : RDOLEAN;
IS_HOMOGENEOUS : BOOLEAN;

when ACCESE_FRaME =3
COUNT _FRAME ;. TYRPE_REFERENCE;

when MORULE_INFO =2
CODE_SEGHMENT o SEGMENTS. NAME;
BECLGRE_LEVEL. . MODULE_LEVEL;
GENERIC_COUNT : CODE. SCOPE_DELTA
VISIBLE _COUNT : CODE. SCOPE_DELTA;
BODY_COQUNT . CODE. SCOFPE_DELTA;
MODULE_IMPORTS : IMPORT_NAME;
PROTECTION . TYPE_PROTECTIGN;
HAS _ENTRYS . BOOLEAN;:

when VYARIANT__INFOQ =&
LISCRIM_SIZE : BIT_COUNT;
FIXED_EIZE : BIT_COUNT;
LGISCRIM_COUNT : CODE. FIELD_INDEX;
FIXED_COUNT : CODE. FIELD _INDEX:
VARTANT_COUNT : CODE. FIELD_INREX;
VARIANT _INDEX : VARIANT_CLAUSE_INDEX;
INDEX_MaAX : VARIANT_CLAUSE__INDEX;
MUST_CLEAR_FIXED_PART : ROOLEAN;

MUET_COPY_VARIANT_PART : BOOLEAN;
IS _CONSTRAINED_SUBTYPE : BOOLEAN;

when FIELD_INFD =3

FIELD_TYPE T TYPE _LINK;

FIELD _SIZE : VALUE_SIZE;

FIELD_ PLACE : BIT_COUNT;
FIELD_MNUMBER : CODE. FIELD_ _INDEX;
FIELD_WKIND : CQODE. FIELD_SORT;
CLAUSE _COUNT : CODE. FIELD_INBEX;

OF _VARIANT ;o VARIANT _CLAUSE_INDEX;

when DEFAULT_DISCRIME =X
FIRET_DISCRIM : BASE. DISCRETE:
SECOND_DISCRIM : BABE. DIGCRETE,



when ARRAY_INFD =2

DIMENSIONS : DIMENSIOMALITY:
ELEMENT_TYPE o TYPE_LINK;
ELEMENT_SIZE : BIT_COUNT;

when ARRAY_INDEX_INFO =2
FOR_INDEX . INDEX_DESCRIPTOR;

when TYPE_UTILITY =X
UTILITY_SUBPROG : CONTROL_WORD (OF _KIND = SUBPROGRAM_VAR);

it

when TYPE_INFO =

OBJECT _SIZE : BIT_COUNT:

) GROUND_TYPE . GROUND_TYPE_INFG;
TYPE_COMPLETE ;. BOOLEAN;
CONTENTS ;o COMPONENT _INFO; —— gtructures
ORJECTE_ALIGNED : BOOLEAN -~ structures
FIELD _COUNT : CODE. FIELD_IMNDEX; —— records

when CHILDREN =
CHILD_GUAD : CHILD. GUAD _WORD;
end case;
znd Tecord;

types DESCRIPTOR_DELTA is new INTEGER range — 512 311;
DISCRIM_BEGIN : constant DESCRIPTOR_DELTA = - 3;
UTILITY_OFFSET : constant DESCRIPTOR_DELTA = — 2i
INFO_OFFSET : constant DESCRIPTOR_DELTA = = 1;

end STACKS;

package body SETACKE is

package body ENTRYS is end ENTRYE;
package body CHILD is end CHILLD;

nd ETACKS:

=




