November <. 1981

Dave -

This package is a basic introduction to the architecture simulation. The
whole simulation occupies about 300 pages of Ada code in 75 files, so I felt
it would be easier to start with a manageable subset of the operations:. rather

than deluge you with the entire structure. I will be happy to send you other
pieces as you want them, and we can review the parts yov don’t have when you
visit in December. We can also discuss any questions or comments you have by

telephone.

1’11 briefly describe what material I‘ve included and outline the procedure
I recommend for using it:

Section 1 includes a brief textual description of each of the instructions of
the machine and of the operations on objects. The descriptions are not always
complete or precise, but they do fairly well represent the intended semantics.
We have not been meticulous in maintaining this documentation, so there may be
a few places where the descriptions do not reflect most recent versions of some
operations.

The package CODE defines the architectural view of the instruction set. The

most important definition in the package is the type INSTRUCTION which occurs
-~y “ear the end. Also important are the types OPERAND_CLASS and OPERATOR which
ggure defined on page 2.

The package STACKS defines almost all portions of the runtime representation

of programs and the mechanisms by which instruction execution takes place. The
type WORD_KIND on page 2 specifies all the kinds of objects which may appear

on control stacks. The type CONTROL_QUAD on page S5 defines the actual formats
of the control stack words. All actual data objects are either DATA_VAR'’s
(where the object value is in the word on the control stack (in mest cases)) or
STRUCTURE_VAR ‘s (records, arrays where the value lives in the data stack or in
a collection). ENTRY_, FAMILY_, ACCEPT_, SELECT_, and DELAY_VAR‘s are the
structures used in intertask communication. The ACTIVATION_STATE and
ACTIVATION_LINK words are the mark stack control words. The other control
words define module state information. The type TYPE_QUAD specifies the

format of words in descriptors on the type stack.

The top level procedure of the simulation is SIMULATE, which uses the two main
packages INSTRUCTION_UNIT and EXECUTION_UNIT. The operation of the simulation
is embodied in the procedure CYCLE, which does the obvious Fetch / Dispatch.

INSTRUCTION_UNIT has responsibility for keeping the instruction buffer full,
providing the next instruction, and maintaining the program counter.

The package EXECUTION_UNIT specifies a number of subpackages which execute
particular subsets of the instructions and provides the procedure DISPATCH
which essentially does the op decode and calls the appropriate package to do
W‘curther decode and/or execute the instruction.

The package MOVE is one of the subpackages of EXECUTION_UNIT which implements
the VAL, STO, and REF instructions.



Let me digress from the cataloging of sections for a moment to describe the

execution of an instruction and how to use this documentation. Suppose one
¢. anted to know what the VAL instruction does (the first instruction in the
Hescription) —

1. CODE says that the argument to a VAL instruction is an object
reference, which is a lex level and delta.

2. In the cycle procedure of SIMULATE, the INSTRUCTION_UNIT. FETCH
could return a VAL as the current instruction, and this would be
sent to the execution unit for dispatch.

3. EXECUTION_UNIT. DISPATCH decodes the VAL opcode and calls the
procedure VALUE of the subpackage MOVE with the lex level, delta.

4, MOVE. VALUE does a FRAME. READ which resolves the lex level, delta
to an actual control stack address and reads the word at that address.
VALUE changes the visibility of the copy to local and then does a
CONTROL. PUSH which pushes the copy on top of the control stack.

The simulation acts in a similar fashion for all the instruction. Some are a
bit more complicated, of course, but the principle is the same.

The package OBJECT_OP implements the DECL, VAR, and OP instructions vis—a-vis
EXECUTION_UNIT, but basically OBJECT_OP just does an operand class decode and
dispatches to other packages (INT_OP‘s, MODULE_OP ‘s, ARRAY_0OP’s, etc.)

f INT_OP is the subpackage of OBJECT_OP which implements operations on integers.
(i OT example, the instruction

CURRENT_INSTRUCTION = (0P INT_CLASS, PLUS_OP)
would follow the chain EXECUTION_UNIT. DISPATCH (CURRENT_INSTRUCTION)
OBJECT_OP. DISPATCH (INT_CLASS., PLUS_OP)
INT_OP. ARITHMETIC_OP (PLUS_0OP)

and similarly for other instructions, including DECL (for type declaration)
and VAR (for variable declaration).

In the simulation, all the memories are implemented as instantiations of a
generic ADDRESS_SPACE package which maps a logical name consisting of a

segment id and displacement to an actual data item. Each of the memory

kinds (program, control, type, data, import., queue), however, has certain
operations and addressing which is specific to it. Hence, each of the memories
is defined in a package which provides the additional facilities. For example,
the package CONTROL declares the CONTROL. MEMORY address space., but also
maintains the top of stack register and operations to PUSH and POP as well

as READ and WRITE.

I have included just the visible part of the ADDRESS_SPACE generic, which is
the interface of the simulation to the virtual memory system. The operations
provided by ADDRESS_SPACE’s are fairly low level, including creation, deletion,
of segments, allocation of pages, and reading and writing.

o



The package SUBPROGRAM_OP is a subunit of EXECUTIOM_UNIT which implements the
. PROC instruction for declaring @ procedure object, and the CALL and various

. XIT instructions. Much of the complexity of subprogram call and exit is

ue to the possibility of having dependent tasks declared in a frame, or other
structures which require deallocation upon exit. SUBPROGRAM_OP depends very
heavily on several other packages.

The package FRAME maintains the limited display and is concerned with pushing
and popping frames on subprogram call and exit.

Well, I hope the brief description above is adequate to help you understand
what we have tried to do with the architecture simulation. I would like to
discuss it with you by télephone later this week or next week sometime. We
are all looking forward to working with you and anticipate your arrival.

Dave Stevenson
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opan dim;
‘t open PS;<S8IM. LIBHLIM.LIB
- Open sim;

l.ikrary PS:<SIM LIBZEIM LLIE opened

~x fdir;
package
source PS:

DEC10_INSTRUCTIONS
<HEDAM. ENVEDECIC. ADA

TYY_10
PS:{ADAM.ENV}TTYIDV.
PS: <ADAM. ENV:TTYIOR.

D a

ADA
ADA&
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uT
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FILE_ID
<ADAM. ENVIFILIOV.
<aDAM. ENVEFILIOB.

package
source PS:
sourTce PS:

ADA
ADA

package
source PS:
source PS:

TEXT_IO
£ADAM. ENVITATIOV.
<ADAM. ENVITXTIDB.

ADA
ADA

@dckage INPUT_GUTPUT

ab-22 3

code PE:

codge PE:

. 45PM3

CabDaM. LIBHTTYIOB. REL

LIBHFILIOB. REL

“ZADAM.

cUADAM. LIBXTXTIOB. REL

generic

source PS:

package

g: <ADAM. ENVEVTICGORB.

<ADAM. ENVGNRC1ID. ADA
YT1G0

CADAM. ENVIVTICGOV. ADA

ADA rcode PE:

ENUMERATION_IO_UTILITIES

LADAM. LIB>VTIGOB. REL

ZSIM. CMDLENUTIL. ADA
SEIM. CMDERUTIL. ADA

source PS: -

source PS: code PS:<SIM. CMD. RELFENUTIL. REL

package Eneric

souTce PS:

ENUM_I0)
£SIM. CMDXEMUMIO. ADA

g

e

COMMAND_LINE_PROCESSOR generic
<EIM. CMDI-CMDLIN. ADA
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package
source PS:

ID_STACK
<SIM. MEM> IDETAK. ADA

package UNIGUE__ID generic
source PS:<8IM MEMIUNIQID. ADA
nackage SIMULATION _ID
~ource PS:’ IM. CHMEB-SIMIOY. ADA
urce PELSIM. CHMBHEIMIOB. ADA codes PS: <SIM. CMD. REL>SIMIGR. REL
package BASE
souTce PS:<SIM DEFZBASTYPR. ADA
source PESCEIM. DEFZBASTYP. 4DA  code PS: <SIM. DEF. RELXBASTYP. REL



package

zource PS:
aurce PS:

PROCESSORE
CEIM. DEFSPR DuwR.AQA
CEIM. DEFXPROCER. &D4&

package TASKS

zource PS:<SIM. DEFFTASKEV. &DA
source PE:EIM. DEFSFTAZKER. ADA
package EXCEPTIONS
zource FS:<{E1IM. DEF>EXCPTV. &Da
package GFFSET

zource PSS CSIM. DEFROFFSET. aDa
ource PE:<SIM. DEF-OFFEET. &4DA
package CODE -

zourca PS:ISIM. DEF-CODE. ADA
source FES:I85IM. DEFX>CODE. ADA

vackage

source PS:
sgurce PS:

package

sgurce PE:
source PS:

package

package

source PS:
source PS:

urce PS:
Zohurce PS:

STACKS 7
£S1IM. DEF>STACKS.
<SIM. DEF>STAGKS.

aDA
aDA

CONVENTTON
LEIM. DEF:CNVENT.
<E8IM. DEFCNVENT.

v
ADé
A#DA

ENTRYS
LEIM. DEFENTRYE.
SIM. DEFHENTRYS. ADA

MESEAGES
<EIM. DEFMEEEAG.
S1M. DEFSMESSAG. ADA

package EVENTS

source PS:<SIM. DEFFEVENTS. aDA
soutce PS:<EIM. DEFFEVENTS. ADA
package DESCRIPTOR
zource PE<CSIM DEFHDECRPT. ADA
source PS:<E1M. DEF>DECRPT. aDA
package TRACE

source PS:CSIM CMDI:TRACEV. ADa
zpuree PSS <SIM. CHMD:TRACER. ADA
package ors

source PS:<8IM. CPULOFSY. ADA
package RAISES

soutrce PS:I8IM. CPUXRAISEY. ADA

package
source PE:
zource PS;

BTN,

LEIM. MEMZ
“EIM. MEMIPRGRME. ADA

&DDRESE _SPACE
MEM>ADRSPC. ADA

PROGRAM

*PRERMV. 4DA

code PS:<8IM. DEF.
code FPS:<ISIM. GEF.
code PS:BIM. DEF
code PS:
code PS:ISIM. DEF.
code PE:<SIM. DEF.
code PS:<SIM. REF.
coda PS:<8IM. BEF.
code FPS:<8IM. DEF.
code PS:<SIM. GEF.
code PS:<8IM. CHMD.
gesneric

code PS:

REL:PROCER.

REL:TABSKER.

. RELOFFSET.

<S1IM. DEF. REL.>>CODE. REL

RELZ:>STACKS.

RELCNVENT.

RELZFENTRYS.

RELZMESBAG.

RELZEVENTS.

RELZDECRPT.

REL>TRACED.

REL

REL

REL

REL

REL

REL

REL

<5IM. MEM. RELH:PRGRMB. REL



source PSS
source PSS

package
spourcs PE:

source PE:

package
soutce

package
source PS8
zource FS

CONTROL

2 CEIM. MEMZCNTRLY
LEIM. MEMIRFCONTE

TYP
LEIM. MEMS>TYPEV.
LSIM. MEMR>TYPER.

WORES
CEIM. MEMIHEGRDE
CEIM. MEMHHORDER

RITWIEE
PS: <8IM. MEM:EBI

DATA

CEIM MEMIDATAYV.
DIEIM. MEMSDATAR.

V.

. &DA
. &DA

ATA

ADA code

&DA
. ADA

TiWB. &D& ¢«

ADA
ADA

package IMPORTY
source PSS <EBIM MEM:IMPRTV. ADA
gource PE:CSIM. MEM>IMPRTE. ADA code
package QUEUE
zourTce P <SIM MEMIQUEUEV. ADA
source PS:-ISIM MEM>GUEUER. aléa code
aLl OCATOR

S IM. MEMSALLDCY. ana

O 8IM. MEM>ALLOCE. aDa  code
package BLOCK_EBaATA_DP
soutrce PS:<8IM. MEMIRBLKOPV. 4Da
source PE:CEIM. MEMZ>BLKOPR. 4DA  code
package CODE_I0O
source PSS SIM CMDHCRDIOV. ADA
source PE:CSIM. CMDECODIORE. ADA  code
package WORD __I0
csource PSS C8IM. CMDHFWNRDIOV. ADA
source PS:CEIM. CMD>WRDIODE. ADA  code
vackage INTERFACE
source PSS <ESIM. CMDR:SIMIFV. AD6
source PSS <SIM CHMD:XSIMIFE. ADA code

package COMMAND_INTERFACE

source PS:I5IM. CHD>CMDIFB. ADa

package

TapP

S20_FORKER

code PSS SIM. MEM. RELZ>RFCNTB. REL

PSS <8IM. MEM. REL>TYPEB. REL

ocde

PS: <SIM.
PS: <SIM.
PS: £8IM
PS: <SIM.
PS: <SIM
PG: <SIM
PS: <5IM

code PE:<CEIM CMD. RELZCMDIFE.

MEM. RELZFIMPRTR.

MEM. RELZ>QUEUER.

. MEM. REL>ALLOCE.

MEM. REL>BLKOPB.

. CMD. REL>CODIOB.

. CMD. REL>WRDICGRE.

. CMD. REL>SIMIFB.

code PS:<SIM. MEM. RELZWORDER. REL

code PS:I8IM. MEM. RELZDATAB. REL

REL

REL

REL

REL

REL

REL

REL

PS: <I8IM. MEM. RELZBITWE. REL

REL

source PS:<BIM CMDHFORKTE. ADA  code PS:<8IM CMD. REL>FORKTE. REL

gpackags MEMORY _INTERFACE
source PS:SIHM. CMDMEMIFE. ADA

code PS5:<G8IM. CMD. RELHFMEMIFE. REL

INITIATOR

PS: <SIM. INIT>INITB. ADA PS:<SIM. INIT. REL>INITB. REL



OBJECT_FILE
JESIM OBJZORFILY. ADA

INSTRUCTION_ GEMNERATOR
S LEIM. OBJINSGNV. ADA
cCEIM. OBJFINSGNE. 4DA  code PS:<SIM. OBJ. RELZFINGSGNB. REL

package SEGMENT__MNAMES
source PS:<SIM. OEJSEGMNDB. ADA cod

n

s
Q]
0
bt
=

. GBJ. RELL-SEGMNBE. REL

package REFERENCES

soutTce PS:<8SIM. DOBJZREFERB. ADA code PS:<SIM. OBJ. RELXREFERB. REL

package LABELS

source PS:<SIM. DBEJFLABELB. AD& code PSS <SIM OBJ. RELZLABELB. REL

package LITERALS

source PS:<SIM. OBRJHLITERB. ADA code PSS <2IM. OBJ. RELZ:LITERB. REL
package BUILD_ _STAMDARD

source PE:{SIM. INITHBUILDV. ADA
S:<8IM. INIT>RUILDE. ADA code PS:{SIM. INIT. RELZBUILDE. REL

ge VALUE OP
cre PSIAISIM. CPUZVALOPY. 4DA
ce PS:<SIM. CPUXVALOPB. ADA  code PS: <SIM. CRPU. RELZ:VALOFE. REL

DISCRETE_OPS
S:<E8IM. CPUDSCOPY. 4DA
S: <8IM. CPULDSCORPRE. &4DA  caode

:4ZSIM. CPU. RELZDSCOPE. REL

-5
o

package DISCRETE_TYPES
source P8 <SIM. CPUZDSCTPV. aDA
source PS:<SIM. CRULNDSCTFPE. ADA code PS:<8IM. CPU. REL>DECTPB. REL

package FLOAT_OPS

csource PS:CSIM CRUNFLTOPV. &DaA

source PS:CSIM. CRUSFLTOPE. aDa code PSS <8IM. CPU. RELFLTOPR. REL
package FLOAT_TYPES

zource PS:CSIM. CRUXFLTYRPV. ADA

source PSS C8IM. CPUZFLTYPB. ADA code PS:<SIM. CRU. REL:FLTYPB. REL
packane DECLARE_OP

sourtce PSS ISIM. CRUZDCLORPV. ADaA

souTce PSS CEIM. CPUZDCLOFPB. ADA code PS:<SIM. CPU. RELLZDCL.OPB. REL.
nackage TYPE_DESCRIPTOR_SIZE

S:<E8IM. CRULTYPEZV. &DA
source PE<EIM CRUXTYPSIR. 4DA code PS:<8IM. CPU. REL>TYPSZIB. REL

FAULT
3. L8 1IM. CPUZFAULTY. ADA
CSIM. CPUSFAULTE. aDa code PS: <SIM. CPU. REL:FAULTE. REL

cachags CHECHK
source P CEIM CPUZCHECKY. ADA
source P3ICGIM CPULCHECKE. 4DA  caode PS: <SIM. CPU. RELZ>CHECKB. REL



package CHECK_COMPATIBILITY
DS IM. CPUZCHCOMY., ADA
(<EIM. CRULCHCOMB. ADA code PS: <SIM. CPU. RELI:CHCOMB. REL

psckage CHECK_ OBJECT
source PS:<SIM CPURCHKIOBEY. ADA
sgurce P2 <8IM. CRPUXCHKORB. aDA rcode PS: <SIM. CPU, REL>CHRORB. REL

package TEST_CONSTRAINT

source PS:USIM. CRPUZCNESTRV. ADA

sourca PES:C{SIM. CPUXCNETRE. ADA code PS:<SIM. CPU. REL:CNETRB. REL
package SCOPES

source PS:CSIM. CPUZSCORPEY. ADA
source PS:<SIM. CPUXSCOPER. &aDA code PS:<SIM. CPU. REL>SCOPER. REL

package CoPY
sopurca PS: <EIM. CPUCOPYV. AlA
sourTce PE:4SIM. CRUXCOPYE. ADA code PS:<SIM. CPU. RELZCOPYB. REL

package FRAME
saurce PE:<EIM. CRUZFRAMEY. &D4&
source PS:<SIM. CPUXFRAMEB. ADA code PS:<SIM. CPU. RELZ>FRAMEB. REL

CHILD
CBIM. CPURCHILDY. ADA
c8IM. CRUXCHILDE, &D& code PS:<5IM. CPU. RELZCHILDB. REL

ELOCK
NS IM CPUZBLOCKY. ADA
cCSIM. CPULBLOCKR. ADA rcode PE:<SIM. CPU. REL:BLOCKE. REL

CODE_CEEGMENTS
;<IN CPUZCRSEGV. &DaA
:EIM. CPUXCDSEGB. D&  code PS:<SIM. CPU. RELXCDSEGE. REL

IMPORT_OP
S:<8IM. CRUZIMPOPYV. 4DA
S:<SIM. CRUZXIMPOPB. aDa  code PE:ISIM. CPU. RELZIMPOPB. REL

package ARRAY_TYPES

scurce PS:<SIM STRUCTURES:ARRTYV. 4DA

source PS:<EIM. BTRUCTURES>ARRTYB. ADA  code PS:<SIM. STRUCTURES. REL:ARRTYRE. REL
narckage ARRAY_VARIABLES

source PSS AESIM STRUCTURESZARRVRY. ADA

source PS:<{EIM. STRUCTURESXARRVRB. ADé code PS:<EIM. STRUCTURES. RELTARRVRE. REL
package VARIAMNT RECORD_TYPES

source PS:ALEIM STRUCTURESZVRCTYV. AD4
souTce PEI<8IM STRUCTURESHVRCTYBR. ADA  code FE: <SIM. STRUCTURES. REL>VRCTYR. REL

VARIANT _RECORD_VARIABLES
<EIM. STRUCTURESHVRCYRY. ADA
. <81M. STRUCTURESHVRCVRE. ADA  code PS: {SIM. STRUCTURES. REL>VRCVRE. REL

nackage COLLECTIONS
source PS:<SIM. STRUCTURESICLCTNY. ADA
zource PS:<SIM. STRUCTURESHCLCTNE. ADA code PS: <SIM. STRUCTURES. REL>CLCTNE. REL



STRUCTURE_OP
DEEIM. STRUCTURESHETROPV. ADA
(48 IM. STRUCTURES>ETROPB. ADA  code PE:<SIM. STRUCTURES. REL>STROPE. REL

VARIANT_ARRAY_OP
- £SIM. STRUCTURES>VARARY. 4D4A
- CSIM. STRUCTURESHVARARE. Ald  code PS:<SIM. STRUCTURES. REL>VARARE. REL

kage ARRAY _DECL_OP
rce PSS ISIM. BTRUCTURES:ARRDCV. ADA
FS: <8IM. STRUCTUREZ:ARRDCE. ADA  code PS: <S1M. STRUCTURES. RELZARRDCE. REL

package MODULE _0OPS
source PS:CEIM. TASKSHMODORY. ADA
source PS:-ISIM. TASKSXMOLOFE. ADA  code PS:<SIM. TASKE. RELXMODOPE. REL

package MODULE _TYPES
source PS:<SIM. TASKS:HMDTYRV. ADA

source PS:CSIM TASKSHMDTYPE. ADA  code PS:<8IM. TABKS. RELMDTYPB. REL

package TERMINAL I0
zourTce PS:CEIM TASKS>TRMIOV. ADA
source PS:<8IM TASKS>TRMIDRE. ADA code PS: <SIM. TAEBKS. RELZTRMIOR. REL

package SELECT_OP
source PS:<SIM TASKSZSELOPYV. ARA
zource PS:CSIM. TASKSISELDPRE. ADA code PS:<SIM TASKS. RELXEELDOPB. REL

4o kage TASKING 0OPGS
source PE:<SIM. TASKS>TSKOPY. ADRA
source PE:CSIM. TASKSHTSKOPE. ADA  code PE: <B8IM. TASBKS. RELFTGKOPB. REL

package TASKING VARIABLES
source PS:IEIM. TABUEFTEKVRV. 4DA
souTce PS:<8IM TASKS:TSKVRE. ADA  code PS: <ISIM. TABKE. RELZ>TSKVRE. REL

package DATA_TRANSLATOR

source PS:CEIM. TASKELXLATEV. ADA

zouTce PSIISIM. TASKSHXLATEB. AD& code FPS: {8IF. TASBKE. RELFXLATEB. REL
package MODULE

source PE:<SIM. TASKSXMODULY. ADA
source PS:<EIM. TABKS:MODULLE. ADA code FPS: <8IM. TABKE. REL>MODULE. REL

package CONTROL_BL.OCK
source FS:<8IM TASKSHMODCNY. ADA
spurca PS;C8IM. TASKSH>MODCNE. ADA  code FPS:S8SIM. TASKS. REL>MODCNB. REL

ELABORATION
S: <SIM. TASKSTELBRTY. ADA
2t CSIM. TASKSHELRBRTE. ADA code PS:<5IM. TASKS. RELMELBRTB. REL

SYETEM_MODULE_OP
S IM. TAEBKEZSYMODYV. Ald
:SIM. TASKS:BYMODBE. ADA  code PS:CSIM. TASKS. REL>»SYMODB. REL

package RENDEZVOQUS
source PES:CEIM. TASKSHZRNDIVV. ADA
zource PEICSIM, TASKELRNDZIVE. ADA  code PB:{8IM. TASKS. REL*RNDZVE. REL



package GUEUE_OP
not compiled

package CHECKS
saurce PS:<BIM. TASKSIH>CHCKSE. ADA

package INSTRUCTION_UNIT
source PS:<SIM. ADASIFETCV. ADA
souTce PS:<SIM. ADAZIFETCRE. ADA code PS: <SIM. RELZIFETCR. REL

package BELAY_QUEUE

source PS:<SIM. ADAZDELAYYV. 4DA
source PS:<SIM. ADAZDELAYE. ADA code PS: <SIM. RELZDELAYE. REL

i BRPT GC-OVERFLOW
a

i G URNBDOUND YARIABLE

P

i DOT CONTEXT ERROR

i @ UNBOUND VARIABLE

; DOT CONTEXT ERRGR
(.
g

1

&

op
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package BASBE is

type REAL is digits 18;
type DIECRETE is new IMTEGERI ~— Tange — 2 #% L3 .. 2 ##& L3 - 1;
subtuype SHORT_LITERAL is DISCRETE range — 2 #% 82 .. 2 %% 8 - 1;
subtype DISCRETE_LITERAL is DISCRETE range — 2 #% 31 .. 2 #% 31 ~ 1;
subtype CHARACTER_L.ITERAL is DISCRETE range 0 .. 2 #% g - 1
type ARRAY_LITERAL is array (0 .. 3) of CHARACTER_LITERAL;

and BASE;

package body BASE is end BASE;
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with BABE,
CODE,
STACKS;

package OPS is ~— miscellaneous functions for code and stack manipulation

function MAKE_ _BOOLEAN (VALUE : RBCOLEAN)
return STACKS. CONTROL_WORD
(OF _KIND =2 STACKE. DISCRETE_VAR);

function MAKE_DISCRETE (VALUE : BASE. DISCRETE) rveturn STACKS. CONTROL_WORED
(OF _KIND = STACKS. DISCRETE_VAR);

function MAKE_FLOAT (VALUE : BASE. REAL) return STACKE. CONTROL_WORD
(OF_KIND = STACKS. FLOAT_VAR);
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MAKE _DISCRETE_VAR (TYPE_LINK : STACKS. TYPE_LINRK)
return STACKS. CONTROL_WORD
(OF _KIND = STACKS. DISCRETE_VAR);

function MAKE_ V&l UE_VAR (VALUE ;. BT&CKE. VALUE;
. TYPE_LINK : STa&CKS. TYPE_LINK)
return  STACKS. CONTROL _WORD;

function MAKE_INDIRECT_VAR (LOCATION : STACKE. DATA_REFERENCE:
TYPE_LINK @ STACKS. TYPE_LINK)
return STACKS. CONTROL _WKORD:

function MAKE_TYPED VAR (TYPE_LINK : STACKS. TYPE_LINK)
return STACKE. CONTROL_WORD:

function MAKE ValLUE REF (VALUE_TYPE : STACKS. TYPE_LINK;
DATA_REF . STACKS. DATA_REFERENCE)D
return STACKS. CONTROL_WORD:

function, YALUE_TYPE_FOR_REF (REF_TYPE : STACKS. TYPE_LINK)
return STACKS. TYPE_LINK;

function MAKE_ACCESS_REF
(ACCESS_VAL : STACKE. VAL UE
(OF _KIND =% STACKS. ACCESS_VARY}I
ACCESS_INF0O : STaCKE. TYPE_WORD
(OF_KIND =3 STACKS. ACCESS_INFO) )
return STACKS. DATA_REFERENCE;




procedure GET_DISCRETE_BOUNDS (FOR_DISCRETE : STACKS. CONTROL _WORD;

LOWER_BOUND  : out BASE. DISCRETE
UPPER_POUND : out BASE. BISCRETE):
fonction IN_SCALAR_BOUNDS (VALUE : STACKS. VALUE:

BOUNDE : STACKS. TYPE_WORD
(OF _KIND =Ix STACKS. SCALAR_BOUNES);
CLASS : STACKS. SCALAR_VAR) refturn BOOLEAN;

function EXTRACT_TYPE (TYPED_VAR : STACKS. CONTROL _WORD)
return STACKS. TYPE_LINK;

function DISCRETE_VAR_SIZE (TYPE_ARG : STACKS. TYPE_LINK
(OF _WKIND => STACKS. GISCRETE_VAR!})
return STACKS. VALUE_SIZE;

function FIXED_VAR_SIZE (OF_KIND : STACKRS. TYPED_VAR)
—-— (OF _KIND = FIXED _SIZE_VAR | FIXED_EIZE_REF);
return STACKS. VALUE_SI7E;

function TYPED_VAR_SIZE (TYPE_ARG : ESTACKS. TYPE_LINK)
return STACKE. BIT_COUNT;

function TYPED_VAR_SIZE (TYPE_ARG : STACKS. CONTROL._WORD)
return STACKE. BEIT_COUNT;

function TYPED_VAR_SIZE (TYPE_ARG : STACKS. TYPE_LINK;
DATA_REF : STACHKS. DATA_REFERENCE)
Teturn STACKS. BIT_COUNT:

procedure MAKE_LOCAL (EXPORT : in out STACKS. CONTROL_WORD);

procedure MAKE _VISIRBLE (IMPORT : in out STACKS. CONTROL _WORD);

function MAX (X, Y : INTEGER}) return INTEGER;

function GET_PARENT (TYPE_LINK : STACKS. TYPE_LINK) return STACKE. NAME;
procadure POP_AND _WRITE_UTILITY (PATH : STACKS. TYPE_REFERENCE:};

function GET_COMPLETE_TYPE_INFO (PATH : STACKS. TYPE_REFERENCE)
return STACKS. TYPE_WORD (OF_KINMD => STACKS. TYPE_INFO};




