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3.0 INTRODUCTION

3.0 INIRODUCTION

The CYRER Vectorizing Code Generator {LVC53) supports the development
of compilers for the following source languagest ADAs BASICs C»
CORDLy CYBIL, FDRTRAN, and PASTAL: ornducing oblject code for
execution on {any model of) the following target machiness CYBER
180y CYRER 205 and CYRER 250. A source program in one of these
1anguages is first processed by the apvoropriate compilerts "Front
£fnd”y which is language dependent and machine independent., The
Front End performs scannings varsings and semantic analysiss The
internal representation of the orogram us2d in the Front End §is then
transformed into tha internal rapresentation used in the Code
Generator by a "RBridge”™, which is both language dependent and
machine dependent, The Rridge recelves support from a set of
procedures provided by the Code Generators which are collentively
termed the CVYCG "Interface". Finally the Code Generator transforms
the program into obiect code for a2 specific target machines, (VLG
which is language independent and machine dependent, performs
automatic vectorizationy, optimization, and memory and register
allocation, Hereaftery the tarm "Host"™ will be used to refer to the
Front End and Bridge 23s a2 single unity while the term "8ack Fnd®
witl be used to refer to the Bridge and Code Generator as a single
unit,
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3.0 INTRODUCTION
2,1 ARCHITECTURAL DIAGRAM

341 ARCHITECTURAL DIAGRAM

The typical architecture of a compllar which usas the CYRER
Vactorizing Code Generator can he illustrated as follows,
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4,0 INTERFACF PROCEDURES
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4.0 INTERFACE _2ROCEDURES

The CVCG Code Generator provides a set of Interface pracedures which
are calliahlis from the Host (normatly from the Bridge)., They must bhe
used by the Host to pass all information needed by CVCG for the
genaration of corract code with the desired level of optimization
and vectorization., Procedures are also present which allow the Host
to query CVCG about the object code It generates,

4.1 INJTIATION AND TERMINATION PROCEDURES

A single invocation of the code generator consists of an ordered
sarfes of calls to the code generatnr Intarface procedures, In thea
most general case this will consist of the following steos?

1. A call) to cvpli_begin_module;

2+ Multiple calls to vericus definition {cypti_define_ses) and
emission (cvpti_emit_s.ee) oproceduress

3. A call to cvoSi_begin_genarations

4y, Multinle calls to varlious auery (cvp$i_guery_ess) and
transmission {cvos$Si_transmit_eses) bprocedures;

5. A call to cvpti_end_genaration;

6e Multiple c2lis to various aquery {cvps$i_query_sss) procedures;

7+ A cal!l to cvpii_end_module,

Steps 2 through 6 are all optionaly, howevar iIf step 3 is performed
then step 5 muyst also he performed,

Myltiotle invocations of the code generator are allowed., Fach
invocation Is independent of all other Invocations; that iss the

code generator Is complietely (redinitiatized each time steo 1 is
performed,

4elel CVYPSI_REGIN_GENERATION

?? PUSH (LISTEXT = 0ON) 27
*copye cvtsi_generation_status
?? o0P 22

2?2 PUSH (LIST 1= ON) 27
{ cvpsi_begin_generation }
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4,0 INTERFACE PRODCEDURES
421.1 CVPSI_BEGIN_GENERATION
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?? POP 22
PROCEDURE TXREF] 2vpti_begin_qgsneration (

genarate_errors_binary: hooleans
YAR generation_status: cvtsi_generation_status);

PURPOSE:

This procedure informs the code generator that the Host has
compierted passing to the code generator ali information needed in
arder to o=nerate the nbject code. At this polnt the code generator
#will generate the requested objact code and place it on the bhinsry
Fite.

NRNDERING:

All definition {cvpsi_define_see) and emission {cvpsi_emit_oens?
procedure calls must precede the call to cypti_begin_generation,
All aquery {cvpti_aquery_see) and transmission {cvos$i_transmit_ses)
procedure calls must follow the call to cvp$i_begin_generation,

There must he a subsequent call to cynii_end_generation prior to the
call to cvpli_end_module,

4,1,2 CVPSTI_BREGIN_MODULE

?? PUSH {(LISTEXT = 0ON) 22
*copye cvtsi_code_aenerator_attributes
7?2 POP 22
?? PUSH (LIST = 0ON) 27
{ cvpsi_begin_module }
2?2 PP 27

PROCEDURE IXREF)Y cvpsi_begin_module {(

code_generator_attributaess cvisi_code_qgenerator_sattributes);

PURPOSE:
This procedure initiates the cnde generator.

ORDERING:

This procedure must be called prior to any other procedure in the
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»2 CYPSI_BEGIN_MODULE

440
4,1

Interfaces. It may not be called again until after cvpti_end_module
has heen called,

44143 CYPST_END_GENERATION

2?2 PUSH {LISTEXT := 0ON) 7?72

*copye cvisi_code_generator_results
2?7 POIP 27
2?2 PUSH (LIST = 0ON} 27
{ cvrpti_end_generation }
2?7 POP 27

PROCEDURE TXREF] cvpSi_end_generation

VAR code_generator_results? cvtti_code_qenerator_results)s

PURPNSE:
This procedure informs the code genesrator that the Host has
completed passing tn the code generator all information that Is to
be placed on the binary flle, At thls point the code generator witl
finish generation of the binary file,
DRNERING:
Al transpission {cvesl_transmit_see) Dprocedurs calls must orecade
the call to cvosi_end_generation., 0Only auary [cvpsi_query_...)
procedure callsy and the call to cvosi_end_modules may follow the

call to cvpsi_end_generation. There must be one call to
cvosi_end_generation for each call to cvpsi_begin_generation.,

G,144 CVPSI_END_MODULE

?2? PUSH {LISTEXT 2= 0ON} ?7
?7? POP 27

2?2 PUSH (LIST = ON)Y 22

{ cvpsi_enrd_module }

2?2 PNP 27

PROCEDURE I XREFY cypti_end_modules
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4s1e4 CVYPST_END_MDDULE
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PURPOSE:
This precedure terminates the code aenerator.
ORDERING:

No other procedure in the Interface may be called after
cvpii_end_moduiey unless and untit cvosSi_begin_module Is called to
reinitialize the code generator. There must be one call to
cvp$i_end_modula for 2ach call to cvpSi_bhagin_module, 1I°f
cvp%i_begin_generation has been calleds, then cvpti_end_module may
not be called until after the corresponding cvp$i_end_genaration is
called, Otherulses cvpti_end_module mavy be callad at any time after
cvrsi_begin_module,
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4,2 CONSTANT DEEINITION PROCEDURES

Fach constant referenced in one of the code emission procedure calls
must have been previously defined hy one of the constant definition
procedure calls.,

44241 CYPST_DEFINE_ARRAY_CONSTANT

2?2 PYUSH {(LISTEXT := 0ON) 2?2

*copyc cvttl_array_constant
*copvye cviti_code_qenerator_id

2?2 PDP 727
?? PUSH (LIST = ON) 2?2
{ cvp3i_define_array_constant }
2?7 POP 272
PROCEDURE {XREF] cvoti_define_array_constant {

array_constant: cvtsi_array_constant;
VAR constant_id: cvtsi_code_generstor_1id);

PURPNSFEs
This procedure defines and describes a one-dimensional array
constant,

40242 CVPSI_DEFINE_POINTER_CONSTANT

?2? PUSH (LISTEXT 2= NON) 27

¥copye cvtdi_code_generator_1Id

2?2 POP 22

22 PUSH (LIST := NN) 27

{ cvpsi_define_polnter_constant }
27 POP 22

PROCEDURE [XRFEFY cvopdl_define_vointer_constant {

VAR constant_{ids cvtsi_code_generator_1Iid)s
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PURPOSE?
This procedure dafinas a pointer constant, The fode Generator wiill

provide a hit pattern for the constant that corresponds to thn
standard NIL pointer for the target_systenm,

40243 CYPSI_DEFINE_SCALAR_CONSTANT

?? PUSH (LISTEXT = 0ON) ?2?

*copye cvitsi_code_generator_1id
¥copyrn cvtii_scalar_constant

2?2 POP 22
2?2 PUSH {(LIST := DNY 2?2
{ cvpsi_define_ sea!ar -constant }
2?2 PP 727
PROCEDURE [XREF] cvpti_define_scalar_constant {

scalar_constant: cytsi_scalar_constant;
VAR constant_idr cvt3i_code_generator_id)3

PURPDSE:

This procedure defines and describes a scalar constant.
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4,0 INTERFACE PROCEDURES
4,3 TYPE DEFINITION PROCEDURES

.3 IYPE_DEEINITION PROCEDURES

Fach type referenced in one of tha type definition or obhject
definition procedure calls must have been previocusly defined by one
of the type definition procedure calts, A collection of primitive
types are provided by the Code Generator for use In describing the
newly definad types:

—— e ———— - o - -

?2? PUSH {({LISTEXT = NIN) ?2?
?2? pOP 22

2?7 PUSH {LIST = ON) 27
{ cvt3i_code_generator_type }
2?2 POP 27

TYPE
cvtsi_code_generator_type = [{

cvcti_typelesss
{ This 1is used when the type 0of an ohject or ovreration Is unknoun
{or not applicable,

cevesi_type_integer_32,
{ This primitive type s usa2d for operations upnn ohjects which are
{represented at the hardware Iimplementation level with 32-bhit signed
{int=2gers, Note that (VLG requires the objects themselives to be
{defined Iin t2rms of another type, usually in terms of 64=-hit signed
{irntegers having value bounds constraints,

cvcti_type_real 32
{ Dbjects of this type must have a length of 32 bits,
{ This primitive type Is used for objects which are represented at
{the hardware implementation level with 32=bit floating point vatues;
{and for operations upon such ohjectse Fage FORTRAN half precisions

cvesi_type_integer_64,
{ OhJjects of this type may have a fixed langth between 1 and 64 bits,
{ This primitive type is used for nbhjlects which are represented at
{the harduare Imolementation leve! with H4=-hHit signed integerss and
{for noperations upon such ohjects., Note that this primitive type is
{falso used in the definition of integer objects having value baounds
{fconstraintss FEege CYRBIL Integers ordinals subrange,

cvecti_type_real_64,
{ DObjects of this type must have a length of 64 bits,
{ This primitlive type is used for objects which are representad at
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{the hardware implementation lavel with H4=bit floating point va es3
fand for coeratlions upon such objectses FEasge FORTRAN real,

cvesi_type_complex_o64%»
{f Objects of this type must have a length of 64 bits.
{ This »arimitive typoe is used for objects which are representad at
{the hardware implementation level with a palr of 32=-hit floating
{point values: and for operations upon such objects,

cvedi_type_real_128,
{ Dhjects of this type must have a length of 128 bhits.,
{ This primitive type is used for obiects which are represented at
{the hardware imptementation level with 128-bit floating noint wvalues;
{and for operatinns upon such oshjects. F.g. FORTRAN doubile precision,

cvcti_typa_complex_128»
{ DOhjects of this type must have a langth of 128 bits.,
{ This porimitive type Is used for objects which are represented at
{the hardware implementation level with a palr of 64~bit floating point
{values; and for operations upon such objectse Es0. FORTRAN compiex.

cvetl_type_complex_256)
{ Dhjects of this type must have 2 tength of 256 bits.
{ This primitive type iIs used for objects which are reoresented at
{the hardware implementation level with a pair of 128-bit floating
{point values; and for oparations upon such obljects.

cveli_type_hoolean_signs
{ O0Objects of this type mavy have 2 flixed tength hetwaen 1 and 54 bits,.
{ This primitive tvype Is userd for truth-valued obJjects which are
{represented at the hardware implemantation tevel with a signed inteoger
{or intener subrangej and for onerations uoon such objects. Atll
{non=-negative values are treated as FALSE, 2nd all neagative values are
{treated as TRUE. Fege CYBER 180 FNRTRAN logicatl.

cveti_type_boolean_0C_1»
{ Dbjects of this type may have a fixed length between 1 and 64 bits,
{ This primitive type s used for truth-valued objJects which are
{represented at the hardware implementation level with 2 signed Intager
{or Integer subrange; and for oparatlions upon such ohjectss The value
{of zoro Is treated as FALSE, the value of one Is treated as TRUE, and
{all other values have an undefined truth value., EF.g. CYBIL boolean;
{CYRER 200 FORTRAN logical.

‘eve$i_tvpe_blt_strings
{ DObjects of this type may have any fixed bit length,
{ This primitive type Is used for ohjects which are represented
{at the hardware implementation level with a sequenca of hits; and
{for operations upon such objects. F.0. CYBIL set,
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cveti_type_disjolint,
{ DObjects of this types may have any Fixed bit lenath,
{ This primitive type is used for objects which are represented
{at the hardware Implementation level with a8 seauence of bits; In
{addition the object must have no optimization interferance with

{fany other ohject of any type.

{ob jects,

cvesi_type_union,

Ees0s

many kinds of compiler-generated

{ ©Dhjects of this type may have any fixed bit length,

{ This primitive type Is used for objects which are represented
{at the hardware implementation level
{addition the object has an optimization intarference with objects
Eege FARTRAN bnolean; CYRIL

{of more than one type,

cvesl_tvpe_bdp_0_pdus
{ Obhjects of this type may have any fixed
{ This primitive type is used for objects
{at the hardware implementation level

cvesi_tyoe_bdp_1_ondulsd,

with a seauence of bits; In

like

{ Objects of this type may have any flixed
{ This primitive type iIs used for objects
{at the hardware implementation level}

cvesi_tyoe_bdp_2_odsy
I Dhjects of this type may have any fixed
{ This primitive tyve is used for objects
{at the hardware implementation lavel

cvc$i_type_bdo_3_pdsisd,

1ike

1ike

character
which are
CYBER 180

character
whijch are
CYBER 180

character
which are
CYBER 180

celly sequence.

fength,
represented
BDP type 0,

tength,
represented
BDP tvype 1.

fength,
represented
BDP type 2,

{f O0Objects of this type may have any Ffixed character length,

{ This primitive type is used for ohlects which are represented

{at the hardware implementation tevel 1ike CYBER 180 BDP tvyoe 3,
cvesi_type_bhdo_4_udus

{ Objects of this type may have any fixed character length,

{ This primitive type is used for objects which are represented

{at the hardware implementation level tike CYRER 180 ADP tvpe 4,

cvedi_type_bdp_5_udtschy

{ O0ObJjects of this tvpe may have any fixed
{ This orimitive type Is used for objects
{at the hardware implementation level

cveti_tvype_bdo_h_udtssy

1ike

{ DObjects of this tvpe may have any fixed
{ This primitive type Is used for objects

character
which are
CYBER 180

character
which are

length,
represented
BDP type 5.

fength.
reoresented



CYRER Vectorizing Cnde Ganerator Interface Specificatlion

4=-10
85/701/G3

4.0
4.3

INTERFACE PRDCEDURES
TYPE DEFINITION PROCEDURES

-

fat the hardware implemantation tevel {ike
ovctl_type_bhdp_T7_udlschs
{ DOhjects of this type may have any fixed
{ This primitive type is used for ohbhjects

{at the bardware Implementation level 1ike

cve$i_type_bdp_8_udlss,
{ DObjects of this type mavy have any fixed
{ This orimitive type Is used for ohjectis
fat the hardware implementation level tike

cvcti_type_bhdp_9_as
{ DObjects of this typ2 may have any fixed
{ This primitive type is used for objects
{at the hardware implementation level f{ike
{feqgs FNRTRAN characters LYRIL string.

cvedi_type_bdp_10_bhuy
{ Obhjects of this type may haye any Fixed
{ This primitive type is used for obljects
{at the harduare Implementation level like

cveti_type_bdp_11_bsy
{ ODObjects of this type may have any fixed
{ This primitive type Is used for objects
{fat the hardware implementation level tike

cveti_type_bdp_12_topdsy
{f O0Ohlects of thlis tvpe may have any fixed
{ This orinitive type Is used for objects
{2t the hardware implementation lavel {ike

cvesi_type_bdp_13_tpdsisd,
{ Objects of this type may have any fixed
{ This orimitive type is used for objects
{at the hardware Implementation level ljike

cveti_type_hdo_14_thuy
{ DOhjects of this type may have any fixed
{ This orinitive type Is used for objects
{at the kardware implementation level] {like

cvedi_type_hdp_15_tbhsy
{ DOblects of this type may have any fixed
{ This primitive type 1s used far objects
fat the hardware implemantation lavel like

cvcti_type_vpointers

CYBER 180

character
which are
CYRER 180

character
which are
CYBFR 180

character
which are
CYRER 180

character
which are
CYBER 180

character
which are
CYBER 180

ctharacter
which are
CYBER 180

character
which are
CYRER 180

character
which are
CYRBER 180

character
which are
CYBER 180

BADP tyne 5,

length,
represented
BDP type 7,

length.
represented
BDP type 8,

fength.,
represented
ADP type 9,

!eﬂqth,
represented
BDP type 10,

fength,
represented
BDP type 11,

length,
represented
BDP type 12.

fength.
represented
80P type 13,

length,
rapresented
3DP type 14,

tengthe
represented
80P tvpre 15,
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I This orinmitive type is used for objects which are represented
{at the hardware implementation level with 48-hit pointers.
{E.ge CYRIL fixed pointers.

cvesi_type_arrays
I This orimitive type is used for abjects which are reprasented

{at the hardware [mplementation level as an array of elements.,

cveti_type_record,
{ This orlimitive type Is used for objects which are represented

fat the hardware jmplementation lavyel as a record structure,

cyeSi_tvype_oprocedure,
{ This primitive type Is used for orocedures when they are treated

fas ohjects of pointerse.

cvecti_type_intarnal
£ This orimitive type is used only internally to the Code Generator.

L

CONST
cvesi_type_char_string = cveti_type_bdp_9_as
cvedi_tyoe_integer = cvcli_tvpe_integer_o6H4}

- — - -~ A - -
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4e3+1 CVPSI_DEFINE_ARRAY_TYPE

43,1 CVPST_DEFINE_ARRAY_TYPE

?? PUSH (LISTEXT = DON) 2?2

*copyo
*copys
*nooyc

2?7 POP

evisi_array_attributes
cvisi_arrey_descrirntor
cyt$i_code_qgenerator_id

2?

?? PUSH {LIST 2= DONY 22
{ cypti_define_array_type }

27 POP

PROCEDURE [XREF] cvpsi_define_array_typa |

VAR type_1d:

??

array_attributess cvtti_array_attributes;
array_descriptor: “cvt3i_array_descriotor;
cvtdli_econde_generator_14);

PURPNSFE:

This procedure defines and describes a new array type.

ORDERING:

The array 2lement_type must be previously defined hy 3 call
of the following tyne definition procedures:
cvpti_defina_array_tyney cvp$i_define_Iinteger_subtypes
cvpti_define_pointer_types cvp3i_define_proc_pointer_tvpe,
svpti_define_ranae_types, cvosi_define_record_types

cvp$i_define_scalar_type,

4,342 CVYPSI_DEFINE_INTEGER_SUBTYPE

?? PUSH (LISTEXT := ON) 2?

*copye

2?7 POP

cvtsi_code_generator_1id

2?

?? PUSH (LIST := ON) 27

{ cvoti_define_integer_subtype 1}

27 POP

PROCEDURE [XREF]Y cvrdi_define_integer_subtyoe (

??

to one
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4.2,2 CYPSI_DEFINE_INTEGER_SURTYPE

L ad - .

parent_type: cvisi_code_generator_ids
fower_boundt Integer;
upper_bound?® integers

VAR subtype_id? cvtsi_code_generator_id)s

PURPOSE:

This orocedure defines and describhes a new subtype of a3 praviousty
definad parent_type, Associated with this subtyoe are bouynds
constraintss It is the responsihility of the Host to ansure that
objects of this subtype do not have values outside the specified
bounds. The Ceode Generator will not oarform or introduce hounds
checking based on the specified bounds constraints.

ORDERING:

The parent_type must be previously defined by a call to
cvpsi_define_range_type or hy a call to cvypsi_define_scalar_type,
In the former cases the bounds of the subtyoe must not lije outside

the bhounds of the range type, Tn the fatter cases the scalar_type
must be cveli_type_intager.

40343 CVPSI_DEFINE_POINTER_OBJECT

?2? PUSH {(LISTEXT := NN) 72?2
*copye cvisi_code_qgenerator_id
?2? POP ??
27 PUSH (LIST := OM) 2?7
{ cvpsi_define_pointer_object }
2?7 POP 27
PROCEDURE [XREF] cvpli_define_pointer_obh ject {

pointer_id: cvt$i_code_generator_id;
object_tyoest cvtél_code_generator_id);

PURPASE:

This procedure describes a pointer type in terms of the ohject to
which it can point,

ORDERING:
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The deseribed pointer type must he previously defined by a call to
cvpti_define_pointer_type, There must be one call to
cvpli_define_pointer_ob ject for each call to
cvpti_define_polinter_types thus na two calls to
cvoti_define_pointer_oh Ject may specify the same pointer_id, The
obhject_type must be previously AdAefined by a call to one of the
following type definition procedures? cvpti_define_array_type,
cypti_define_Integer_subtypey cvp3i_dafina_vointer_type,
cevpii_define_proc_vpointer_types cvosl_define_range_typa,
cvp$i_define_record_types or cvosi_define_scatar_type.

4.344 CVPSI_DEFINE_POINTER_TYPE

?? PUSH (LISTEXT = DON) 2?7
*copyc cvytsi_code_generator_id
2?2 POP 2?7
2? PUSH {(LIST = 0ON) 27
{ cvpsi_define_pointer_type }
2?2 POP 27
PROCEDURE [XREFY cvpsi_define_pointer_type (

VAR typa_id: cvtsi_coda_gensrator_Iid);
PURPOSER
This procedure defines a new pointer type.
ORDERING:
The object which cab be pointed to by a pointer of this type must be
described In 3 subsequent call to cvoti_define_pointer_objects The

pointer obhject must be describerd hefore any referances to the new
pointar type occur In an obJect definition praocedure,

4.3,5 CYPSI_DEFINE_PRNC_POINTER_TYPE

2?2 PUSH (LISTEXT := ON) ?2?
*copye cvtsi_code_generator_id

?2? pOP 27
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2? PUSH {LIST = ON) ?2?
{ cvpti_define_proc_pointer_type }
2?2 POP 29
PROCEDURE [ XREF) cvpti_define_pros_pointer_type {
VAR type_Iid: cvtsi_code_generator_Jjd);
PURPOSE:

This procedure defines a new polnter—-to-procedure type.,

4.3,6 CYPSI_NEFINE_RANGE_TYPE

27 PUSH {LISTEXTY = 0N} ?2?
¥copye cvisl_code_generator_1id
?? POP 22

27 PUSH (LIST := 0ON) ?2?

{ cvpsi_define_range_type }
?2? POP 22

PROCENURE IXREF) cvpti_define_range_typa
fowar_bound: integer:
uypper_hound: integer;
VAR typa_id: cvis$i_code_qgenerator_id)s
PURPDSF?
This procedure defines and describes a new iInteger tvype with which
bounds constraints are associated, It is the responsihility of the
Host to ensure that objects of this type do not have values outsi de

the specified bounds. The Code Generator will not perform or
introduce bounds checking based on the specified bounds constraints.

40347 CVPSI_DEFINE_RECORD_TYPE
2?2 PUSH (LISTEXT := 0ON) 2?7

*copyc cvtdi_code_generator_id
*copye cvisi_racord_attributes
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4e3.7 CVPSI_DEFINE_RECORD_TYPE

*copye cvtdi_record_descriptor
2?2 PN 72?
22 PUSH (LIST = 0ONY 27

{ cvpsi_define_record_typas }
?? PDP 27

PROCEDURE L[ XREF]Y cvpti_define_record_type (

record_attributes: cvtsi_record_attributess
record_descriptor: “cvts$i_record_descriptor;
YAR type_ids cvisi_code_genarator_id);

PURPOSE:

This procedurse defines and descrihes a new record type,.

OARDERING:

Fach field_type of the record must be previously defined by a call

to one of the following type d2finition procedures:
cvpbi_define_array_tyoe, cvp$i_define_integer_subtypes

cvpsi_define_pointer_types cypSi_define_proc_pointer_types
cyp$i_define_range_types cvpli_define_record_type,

cypsi_define_scalar_tyoe.

4e3.8 CVPST_DEFINE_SCALAR_TYPE

?? PUSH (LISTEXT := 0ON) ?2?

*copye cvisi_code_generator_id
*copyc cvt$i_scalar_type

7?7 POP 27
?? PUSH {LIST := 0ON) 27

{ cvosi_define_scalar_type }
7?2 PDP 22

PROCEDURE IXREFY cvpti_define_scalar_type f

scalar_type: cvisi_scalar_tyoes
VAR type_lds cvtsi_code_genarator_id);

PURPOSE:
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42,8 CVPST_DEFINE_SCALAR_TYPE

U S S -

This procedure HAefines 3 new scalar tyoe,
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4.4 0BJECT DEFINITION PROCEDURES

Each object referenced in one of the ohject definitions code
emissionsy or guery procedure calls must have heen previously defined
by anes of the object definition procedyre calls,

4e%,1 CVPSI_DEFINE_DATA_AREA

?2? PUSH (LISTEXT = DN} ??

*copye cvt$i_code_generator_id
*copye cvtii_data_sarea_attributes

2?2 POP 272
22 PUSH {LIST = 0ON) 2?7
{ cypsi_define_data_area }
?? POP 27
PRDCEDURE [XREF] cvpti_define_data_area {

data_area_attributes: cvtsi_data_area_attributes;
VAR data_area_Iid: cvtdi_code_generator_id);

PURPOSE:

This procedure defines and deseribes 2 new data arez2. A data arp2a
is a reglion in virtual memory where an unordered collection of data
items is placed {(e.0, 3 CYBIL section), The relative location
within the data area of each data ftem Is undefined; the Lode
Generator may alter the item ordering frem that given by thes Host.

bolo2 CYPSI_DEFINE_DATA_TITEM

2?2 PUSH (LISTEXT 3= NN) 72?

*copye cvisi_code_generator_id
*copyc cvtisi_data_item_attributes

?? POP 2?2
?? PUSH (LIST := NN) ?2?

{ cvpti_define_data_{item }
?7? P0P 22
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boebe? CVYPSI_DEFINE_DATA_ITEM

PROCEDURE IXREF) cvpsi_define_data_item ¢

data_ftem_sattributas: cvtsi_data_ttem_sattributes;
VAR data_item_id: cvtsi_code_generator_id);

PURPDSE:

This procedure defines and deascribes a new datas ftemes A data itenm
Is a positionatly independent region in virtual memery {e.3., 2
CYBIL variable)s, If a data itam has an internal structures the Code
Generator wWwiil treat that structure as inviolable,

ORDERING:

Fvery data item must he associated with the enclosing_routine within
which it was declared Iin the source language program; exceot that 3
data item which §s declared at the module tevel with no
enclosing_routine has an enclosing_routina of cves$i_nit_id
specified. Except for the case of ADA-styvle separate compilationsy
the enclosing_routine must be previously defined by a call to
cvpti_define_routine, Every data ftem must reside in a data area.
Note that data items associated with different enclosing routines
may be placed in the same data area, The enciosing_data_area must
be previously defined by a call to cypsi_define_data_area, The type
of the data item must be praviously defined by a call to one of the
following type definition procedurest: cvosi_define_array_tvpes
ecvpsi_define_Integer_subtypes cvp$i_define_vointer_types
cvpti_define_proc_pointer_tyoes cvpsi_define_range_typa,
cvypti_defina_record_typey or cvpti_define_scalar_type.

44443 CVPSI_DEFINE_PARAM_AREA

2?2 PUSH (LISTEXT 3= ON) 27

*copyc cvisi_code_generator_id
*copyc cvisi_param_area_attributes

2?7 POP 22
?? PUSH (LIST = DON) 2?
{ cvosl_define_param_area }
7? POP 727
PRNCEDURE [XREF)Y cvpti_define_param_area (

param_area_attributes: cvitsli_param_area_attributes;
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404,3 CVPSI_DEFINE_PARAM_AREA

VAR param_area_JIids cvtti_code_generator_id;
VAR preceding_word_1d: cvt3i_code_generator_id);

PURPOSE:

This procedure defines and describes a new parameter area. A
paramater area s a reglon In virtual memory where an ordered
cotlection of parameter items is placed {forming a parametar list),
The relative location within the parameter area of each parameter
ftem is predefined; the Code Generator will preserve the jitem
ordering given by the Host. Fach distinect routine call or
declaration in the program must have Its own distinct parameter
areay even for different calls to the same routine; except that
there is no assocleted parametar ar=2a for the CVCG intrinsic
routines.,

boebol CVPRI_DEFINE_PARAM_TITEM

2?7 PUSH (LISTEXTY 3= ON) 2?2

¥copyc cvt$i_code_generator_id
¥copyec cvitsi_param_item_attributes

77 POP 21

?2? PUSH {LIST == 0ON) 2?

{ cvpsi_define_param_Jtem }
72?7 PP 22

PROCEDURE I[XREFY cvosi_define_param_item {

param_Jtem_attributess cvt$i_param_item_attributess
VAR param_item_JIid: cvtsi_code_generator_id);

PUURPNASE:

This procedure defines and describes a new parameter jtem, A
parameter jtem is a reqglon In virtual memory where a parameter 1list
entry Is placed, Ffach parameter {tem must have a physical tayout
{param_item_format) conforming to one of the fayouts described in
Section 5.2.5 of the SIS,

ODRDERING:
Every actual parameter item must have as its enclosing_routine the

routine within which the associated actuat routine call occurs in
the source language osrograms FEvery formal parameater 1tem must have
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4eb44 CYPSI_DEFINE_PARAM_TTEM

as its enclosing_routine the routine with which it is associated.
The encliosing_routine must be previously defined by a call to
cvpsi_dafine_routine, Every parameter item must reside in a
parameter area., The encliosing_param_area must be previously defined
hy a c3ll to cvo$l_define_param_area, The type of each fiald of the
parameter item must be previously defined by a call to one of the
following tyoe definition procedures? cvp$i_define_array_types
cvotl_define_Iinteger_subtvoer cvoti_define_polinter_types
cvp$i_define_proc_pointer_type, cveti_define_range_types
cynsi_defina_record_typey or cvopti_define_scalar_type,

be4e5 CVPSI_DEFINE_ROUTINE

?7? PUSH {LISTEXT 3= DN} 27

¥copyc cviti_code_generator_id
¥nopyc cytti_name
*copye cvisi_nesting_routine

2?2 POP 272

2?7 PUSH (LIST := DN) 2?7
{ cypsi_define_routine }
7?7 P0P 72

PROCEDURF IXRFF)Y cvepti_define_routine {

nesting_routine: cvtsi_nesting_routine;
routine_name?! cvyt$i_names
VAR routine_idt cvt$i_code_generator_id);

PURPOSE:

This procedure defines a new routine (aka, procedures functions or
entry polnt).

DRDERING:

The routine must bhe described In a subsequent call to
cvpsi_define_routine_attributess Every routine must be assoclated
with the nesting_routine within which It Is statically nested;
except that a routine at the outarmost nesting lavel has an
nesting_routine of cvesi_nit_id specifieds Except for the case of
ADA=-style separate compilationsy the nesting_routine must be
previously defined by a call to cvpsi_define_routine,
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Gab.5 CVPET _DEFINE_ROUTIMNE_ATTRIBUTES

72 PUSH (LISTEXT = 0ON) 27

*copye cvisi_code_generator_id
*copve cvidi_routina_attributes

?2? POP 27

?2? PUSH {LIST := ON) ?2?
{ cvpsi_define_roytine_attributes }
1? POP 27

PROCFOYRE [XREF]) cvp3i_define_routine_attributes {(

routine_id: cvtsi_coda_generator_ids
routine_attributes: cvisi_routine_attributes);

PIURDPOSE?
This nsrocedura dascribas a routine.
NRODERING:

The described routine must be oreviously defined by 2 catll to
cvoti_define_routine, There must be one call to
cvpldi_define_routine_attributes for each call to
cypli_define_routine; thus no two calls to
cvpsi_define_routine_attributas may specify the same routine_1Id,
The type of every routine which returns a value {(has the function
property) must be previously defined by a call to one of the
following type definition procedurest cvops$i_define_array_typne,
cvosi_define_integer_subtypes cvpsi_define_pointer_typa,
cvpti_define_proc_pointer_tyoey, cvpsi_define_range_type,
cvpti_define_record_typey or cvont%i_define_scalar_types The
routine_tyoa of routines which do not have the function property is
speciflied as cveli_nit_id,
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4«5 BOSITION_DEFINITION PROCEDURES

Each position {l,e. 1abel or 1ine) referenced in one of the
position definlition or code emission procedure calls must have hesan
previousiy defined by one of tha position definition procedure
calls,

4,541 CVPSI_DEFINE_LAREL

?7? PUSH (LISTEXT := ON)} ??

*copyc cviti_code_generator_1Id
*copye cytsi_name

2?2 POp 272
2?2 PUSH (L IST = NN) 2?7
{ cvpsi_define_labhet! }
2?7 POP 27
PROCEDURE [XREF)Y cvpsi_define_label {

lahel_namet cviti_name;
VAR label_id: cvt$i_code_generator_id)s3

PURPNSE?

This procedure defines a new {ahel,

ORDERING:

The tabel must be described in a subsequent call to
cvepti_define_label _attributes,

4,5.2 CVPSI_DEFINE_LABEL_ATTRIBUTES

?2? PYUSH (LISTEXT t= NN) ?2?

*copye cvidi_code_generator_1Id
*copye cvisi_tabel_attributes

72 PDP 2°?

2?2 PUSH (LIST := 0ON) ?2?
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4,5.2 CVYPST_DEFINE_LABEL_ATTRIBUTES

f cypsi_define_1label_attributes ?}
2?2 POP 727

PROCEDURE [XREFY cvpti_define_lahel_attributes {

1ebel_id: cvtsi_code_generatoer_1id;
Tabal_attribhutes: cvi3i_label_attributes);

PURPNSF:
This procedure describes a tabhel,
DRDERTING:

The described label must be previously defined by a call to
cvpdi_define_1abels There must he one call to
cypti_define_lahel_attrlibutes for each call to cvpsi_define_tlabel;
thus no two calls to cvoli_define_label_attributes may specify the
same 1abel_lds Every label must be assonciated with the 1ine_number
on which it was defined In the source language programe. The
Yine_number must be previously dAefined by a call to
cvpii_define_line,

44543 CVPSI_DEFINE_LINE

?2? PUSH {LISTEXT 3= 0ON) ?2?

¥copyr cvtti_code_generator_id
*¥cooye cvisi_tine_attributes

?2? POP 72?2
2? PUSH (LIST := ON) 27
{ cvpsi_define_line }
2?7 POP 1?7
PROCEDURE [XREF] cvp$i_define_line

tine_attributes: cvtsi_Jdine_attrihutes;
VAR line_ids ecvtti_code_generator_1id)s

PURPNSE:

This procedure defines and descrihes a new source {ine,
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b

4o6 CODE_EMISSION PROCEDURES

The Hnst may pass a3 code sequence to CLVCG using the code emission
procedure callses Fach instruction that may be placed in the code
seaguence is referred to in terms of that instruction's opcode., Thus
an "s_add" instruction is one having an opcode of "cvecsi_opn_s_add"
{scalar numeric add)., Every instruction must he gssociated with the
line_number in the source language orogram which fted to that
instruction?’s emissions The 1line_number must be previously defined
hy a caltl Yo cvypsi_dafine_line,

4,641 CVPSI_EMIT_DEREF_INSTR

?? PUSH (LISTEXT = ON) 2?7

¥copye cvt3l_code_generator_id
*copvye cviti_code_generator_opcode
¥copye cvtdi_Instruction_attributes
¥copye cvtsi_Instruction_operand

2?2 POP 22
2?7 PYSH {(LIST = DON) ??
{ cypsi_emit_deref_instr }
7?2 POP 22
PROCEDURE [XREF) cvosi_emit_deref_instr ¢(

instruction_attributes: ocvtsi_instruction_attributass;
overand#l: cvisi_instruction_operands;
VAR instruction_id: cvtsi_code_generator_id);

PURPQASE:

This procedure emits a "deref"™ (pointer dereference) instruction,
ORDERING:

The Instruction operand must be a data item previousiy defined by a
call to cvpsi_define_data_itemy or must he the result of a

previously emlitted instructions The iInstruction_id can be used as
an operand in subsequent Instructions.
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Lebe2 CYPSI_EMIT_END_DF_DEBUG_PACKET

G642 CVPST_EMIT_END_OF_DFBUG_PACKET

2? PUSH (LISTEXT = ON) 2?7
?? POP 7%
2? PUSH {(LIST == 0ONY 2?7
I cvpsi_emit_end_of_basic_block }
?2? PNP 27
PROCEDURE (XREFY cvpli_emit_end_of_debug_packet;
PURPNSE:

This orocedure is needed only when stylized debug code is to bhe
generated, It indicates that the end of a debug packet {(normallys
the end of a source language statement) has heen reached,

NDRDERING:

This porocedure must be called at the end of each debug packet after
all other code amission procedure catits within that packet, and
prior to any code emisslion procedure calls for later debug packets,

4,543 CYPSI_EMIT _FIELD_REFERENCE

2?2 PUSH {LISTEXT := QON) 22

*copye cvitti_code_qgenerator_id
¥copye cvtti_instruction_attributes
*copye cvisi_record_index_1list

?? POP 272

?7? PUSH (LIST 3= DN) ?2?
{ cvpti_emit_field_reference }
2?2 PpP 22

PROCEDURE [XREFY cvoli_emit_flield_reference

instruction_attributes: cvtsi_instruction_sattributess
record_data_item: cvt$i_code_generator_ids;
record_index_counts integer;
record_index_list: “cvtsj_record_lindex_1lists;

VAR instruction_1d: cvtSi_code_oenerator_id);
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4.

PUIRPOSE:

This procedure emits the instruction necessary to reference a fieglid
within a record or nested record,

ORDERING?

The record_data_item must be 2 data item previously defined by a
catl to cvpsi_define_data_Iitems or must be the result of a
previously emjtted instruction. The iInstruction_i1d can be used as
an operand in subseauent instructions,

bofbets CVPEI_EMIT_INSTR_WITH_RESULT

22 PYUSH (LISTEXT := 0ON) 2?7

*copye cvtsi_code_generator_id
*copye cvtsi_instruction_attributes
*copye cvtsi_instruction_operand
*copye cvisi_instr_with_result

2?2 POP 22

?7? PUSH (LIST := 0ON) 22
{ cvpsi_emit_instr_with_result }
2?2 POP 27

PROCEDURE IXREFY cvoli_emit_instr_with_result {

Instruction_attributes: cvtsi_instruction_sattributess
oprode: cvtsi_instr_with_result;
operand#l: cvtsi_instruction_operand;
operand#2: cvtii_linstruction_operand;
operand#3: cvt$i_instruction_operands
operand#4: cvtsi_instryction_operand;
VAR instruction_id: cvtsi_conde_generator_id)s

PURPODSEsS

This procedure is used for the amission af most instructions for
which the Code Genarator returns a result jidentifler to the Host,

ORDERING:
The instruction operands must be previously defined by a call to a

definition procedurey or must be the result of a previousliy emitted
Iinstruction. Unused operends are speclified as ovesi_nili_ids The
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4efhed CYPSI_EMIT_INSTR_WITH_RESILTY

result instruction_id can be uysed as an operand in subsequent
instructions,.

4ebe5 CYPST _EMIT_INSTR_WITHOUT _RESULTY

?2? PUSH (LISTEXT = 0ON) 22

*copye cvtri_code_generator_id
*copyce cvidi_instruction_attributes
*copyc cvisi_instruction_operand
*copye cvitsi_Instr_without_result

2?2 POP 27

2?2 PUSH {LIST = 0ON) ?2?
{ cvpsi_enmit_instr_without_rasult }
27 POP 27

PROCEDURE [XREF] cvpdi_emit_instr_without_result {

instruction_attributes: cvt3i_instruction_attributess
opcodes: cvtsi_instr_without_results;

operandf#l: cvtii_instructlion_operand;

operand#2: cviti_Instructlion_operand;

overand#3: cvtti_linstruction_operand;

operand#4: cvtdi_instruction_ooerands

target: cvtsi_conde_generator_id)s

PURPNSE:

This procedure is used for the emission of those instructions for
uhich the Code Generator does not return a result fdentifier to the
Host.

NRDERING:

The instruction operands and target must ba previoustiy defined by a
call to a definltion procedures or must ba the result of 2

previously emitted instruction, Unused operands are specified ss
cycsi_nitl_id.

4.606 CVPSI_EMIT_LABEL_LIST

2? PUSH (LISTEXT = 0ON) ?°?
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Goba6 CVPST_EMIT_LABREL_LIST

*copye cvtti_code_generator_i4d
*copyec cvisi_code_generator_id_list
*copyc cvisi_instruction_attributes

22 POP ?2?
27 BUSH (LIST = NN) 2?2
{ cvosi_emit_tlabel_1list }
?? PpPp 27
PROCEDURE I[XRFF) cvoti_emit_1label list {
instruction_attributes: cvt3i_instruction_attributes:
lahei_count: Integer;

label_tist: "“cvtsi_code_generator_id_tlist;
VAR fist_ids: cvtsi_code_generator_1d)s

PURPNSE:

This procedure emits a "p_1_1ist” (lakel {ist) instruction,
DRDERING:

Each label in the 1ist must b2 previously defined by a2 call to

cvp3i_defina_labels The 1ist_Iid cen bhe used as an operand in
subsequent instructions,

G.6.7 CVPST_EMIT_OPERAND_LIST

2?7 PUSH (LISTEXT = ON) 27

*copye cvtsi_code_generator_id
*copye cvisi_linstruction_attributes
*copyc cvitsi_instruction_overand_1list

7?7 PDP 22

7?7 PUUSH {(LIST 2= ON) 7?7
{ cypsi_emit_operand_1tist }
7?2 PP 27

PROCEDURE [XREFY cvpsi_emit_operand_1ist {

Instruction_attributes: cvtsi_instruction_attribhutess
operand_countt integer;
operand_1ist: “cvtsi_instruction_oaperand_1list;

VAR tist_1id: cvtsi_code_generator_Id);
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44607 CVPSI_EMIT_OPERAND_LIST

pe— prp——

PURPDSE:

This orocedure emits a "p_list"™ {operand tist) instruction,

NRDERING:

fach operand in the 1ist must be praviousty defined by a caltl to a
definition proceduras or must he the result of a previousiy emitted

instructions The tist_id can ba used as an oparand in subseqguent
instructions.
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447 QUERY_PROCEDURES

The Host may obtain certain information from CVLG for use in
creation of a reference map and/or nf a {debug) symbol table, This
information may only be querled subsequent to a call to
cvodi_begin_generation,

4.7.1 CYPSI_QUERY_LOCATION

?? PUSH (LISTEXT 2= 0ON) 2?7

*copyc cviSi_code_generator_id
*copye cvtsi_Jocation

?2? POD ?2?
?2? PUSH {LIST := DON) ?2?
{ cvpti_auery_1ocation }
?2? POP 277
PROCEDURE IXREF] cwpsi_query_1location(

ohject_1id: cvisi_code_generator_id;
VAR location: cvt3i_location)s

PURPOSE:

This nrocedure returns the location (If any) assocliated with a
constant, ohbhject, labelys or record field,

NRNERING?

A constant must be previously dafined by a call to a constant
definitlion procedura., An object must be oreviously defined by a
¢al!l to an object definition procedure, A label must be oreviously
definad by a call to cvpsi_define_1label, A racord fleld must be

previnusly ldentified as the result of g call to
cvpti_emit_Ffield_reference.

4,72 CVYPST_QUERY_ROUTINE_LENGTH

?? PUSH {LISTEXT = ON) 7?2

*copyc cvtdi_code_generator_1id
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4272 CVPSI_QUERY_ROUTINE_LENGTH

*copye cvtdi_size_in_bytes
27 POP 72?
7?2 PUSH {LIST = 0ON) 27
{ cvpSi_auery_routinas_1length }
?? POP 272
PRNCEDURE [ XREF] cypsi_query_routine_length{

routine_id: cvtsi_code_nenerator_id;
VAR fength: cvt3i_size_Iin_bytes):

PURPOSE:

This procedure returns the byte length associated with 3 routine
which has a 'local?'s "main'y or 'Yxdel' routine_scope, If this Is an
alternate entry point of a multiole entry polint routine, then the
length Is that associated with the primary entry point,

NRDERTNG?

The routine must he previously definad by a call to
cvodi_defina_routine,
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.8 TRANSMISSION PROCEDURE]

CVLG will place a {debug) line table in tha binary file
automatically unless cvesSi_no_debug_tlina_table Is included in the
generation_restrictions field of the code_generator_attributes
passed to cvep$i_begin_module. With the transmission procedures the
Host may direct CVCG to place additional information directly Into
the binary file., The Host is responsihle for the contents and
structure of this informations It will not be altered by CVCG except
as described helow for the {debuyg) symbol table,

4,8,1 CVPST_TRANSMIT_LNADER_TABLE

2?7 PUSH (LISTEXT 3= 0N) 7?7
¥copye cvisi_loader_tabhle
¥copyc cviti_size_in_bytes

2?2 POP 272

2?2 PUSH (LIST 3= NN) 22
{ cypti_transmit_loader_tahbta }
?? P0P 27

PROCEDURE IXREF) cvoli_transmit_tloader_table (

loader_tablas: “cvtsi_loader_tables
loader_table_length: cvtsi_size_in_bvytes);

PURPOSE:!

This procedure transmits a loader table directiy to the binary file.
It should he used for atl Host genersted 1oader tables except the
{debug) symbhoil table,

4.8.2 CYPSI_TRANSMIT_SYMBOL_TARLE

7? PUSH (LISTEXT t= ON) 727
*¢cnpye cviti_loader_table
*copyc cvtdl_size_in_bytes

2?7 POP 27

?7? PUSH (LIST = ON)Y ?2?
{ cvpsi_transmit_symbol_teble
?? POP 27
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4,0 INTERFACE PRACEDURES
4,8.2 CVYPSI_TRANSMIT_SYMBOL _TABLE

PROCEDURE (XRFF] cvpsi_transmit_symhol_table {

loader_table: “ovtsi_loader_table;
loader _table_lengtht cviti_size_in_bytes):

PURPOSE:

This procedure transmits a {debug) symho! table directly to the
binary fliles The Iine table will b2 inserted jnto the symhol tabtle
when the target system is a CYRER 200, Dtherwise the symbol table
is transmitted unchanged.

ORDERING:?

If cvpsi_transmit_svymbol_table Is calledy then
cvesi_no_dehug_symhol_table must not be Included in the
generation_restrictions field of the code_generator_attributes
oassed to cvpti_begin_module, If cvops$i_transmit_symbol_table is not
caliad, then cvec3i_no_debug_symbol_tahle must be included In the
generation_restrictions field of the code_generator_attributes
passed to cvpSi_hegin_module,
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A1,0 STACK FRAME LAYDUT
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Al.0 STACK ERAME LAYDUT

Each stack frame on the system stack consists of twp sections: a
fixed part and a variabtle parts. The fixed part of the stack frame
is allocated memory hy CVCG at compile time, The (ode Generator has
full contro!l of the memory layout of this fixed parts. The varishle
part of the stack frame Is allocated memory dynamically by the
compiled program at execution time., The Lode Generator has no
control of the memory layout of this varlable part, Note that the
Code Generator may allocate memory in the variable part
indeprendently of Host directives to altocate memory in the variable
parte Thus consecutlive Host allocations of memory In the variabhie
vart are not guaranteed to allocate consecutive Jocations of memory,
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Al.1 CYBER_18C_STACK_ERAME_DIAGRAM

A stack frame on the LYRER 180 systamy as geanerated by CVCG5» can be
ittustrated as follows,

{preceding frames)

*
.

EEMBITATIVTIERTXTTTITETT BTN ‘(3""8'.'2"

Gde pub wh Gé e

*
.

ETCR LU ETEXTATRCCEZTCRARNRRTIRTIRS ('.II‘I‘“‘-’

3
{succeeding frames)

H

'
+0 Reserved For NOS/VYE use H H
4 ]
+1 1 Parameter List Polnter H !
! -1 !
+2 1 Reserved for Host use ! !
] - - ! !
+3 ! PRaeserved for future use H H
lom——- ! Fixed !
+4 Display ! Part !
H 3 3 !
! ! H
+j ! Stack Variables Area ! !
s H H !
! -1 H
+k ! Register Spill Area ! !
3 3 H H
+m ! Dynamic Space ! !
3 H : Variable !
1 ! Part !
+n ! Reglister Save Area ! !
H H !
H ! +

H !

! !

Associated with each orocedure are the following registers,

A0 The Dynamic Space Pointer contains the address of the next
avallable word on the stack.

Al The Current Stack Frame Pointer contains the address of the
first word on the stack for the given procedure,

A2 The Previous Save Area Pointer contains the address on the
stack of the calling procedurels Register Save Area.

A3 The Rinding Section Pointar contains the address of the
binding section,.

A4 The Parameter List Polinters uvon entry to a proceduray
contains the address of the first word of the parameter list.
The CVCG stores this address in the Parameter List Pointer of
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Al.1 CYBER 180 STACK FRAME DTAGRAM
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the called procedure's stack frame. Subseaqguent to storing
A4y CVCE may reuse A4 for other purposes during execution of
the rest of the procedure,

Al.1.1 CYBER 180 STACK FRAME

}G

+1

+2

+3

+4

+]

*+k

+n

+n

The word at word=offset D from the beginning of each stack
frame Is reserved by CVYLG for use hy the NOS/VE Operating
Systam,.

The word at word=offset 1 from the beginning of each stack
frame Is used by CVCG to contaln the Parameter List Polinter,
teft justified,

The word at word-offset 2 from the beginning of each stack
frame Is reserved by CVCG for use by the Host language.

The word at word~offset 3 from the beginning of esach stack
frame is reserved by CVCG for future use. No code should
define or reference it.

The words starting at word—-offset 4 from the beginning of a2ach
stack frame are used by CVCG to contalin the static displays
consisting of pointers which enable a nested procedure to
access variables declared in its enclesing proceduress The
size of the display denends on the nesting level, There is
one word in the display for sach enclosing procedure; the
word contains the Current Stack Frame address of the
enclosing orocedures left Justifled,

The words immediately follouwing the Display in each stack
frame contain space for automatic variables and workspaces
having a fixed tength at compile time, The size and tayout
of this space |s determined by CVCG.

The words Iimmediately following the Stack Varlables Area of
each stack Frame contain workspace used by CVCG to hold the
contents of hardware registers which must be spitled at
execution time,

The Dvnamic Space in each stack frame contains space for
variables and workspaces having an unknown length at compnile
time,

The Register Save Area is created and used by the hardware
CALL and RFETURN instructionss for saving and restoring
registers across a eprocedure call.,
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Al.2 CYBER 200 STACK ERAME DIAGRAM

A stack frame on the CYBER 200 systems as generated by CVCGs can be
fliustrated as foliows.

H {opreceding frames) !
] 3 3
izzsmzxarseRxaIITATTETIETEIRTEREES ] {azsmznexExn$
+0 ! Register Save Area ! !
3 H ] L]
H - - H
+256 1 Parameter List Pointer ! !
! H !
+257 1 Raserved for Host use H H
4 ) ]
+2%8 ! Reserved for future use H H
- : -t Fixed !
+25%9 1 RDisplay H Part H
H H 3 '
1 H H
+3 ! Stack Variables Area ! !
H H 3 H
H H ]
+k ! Reglister Spill Area ! !
H ] H !
H H < - +
+m ! Dynamic Space H Varjable !
] ] ] Part !
Izzssmsesscscsscsseesssxeenene {zzzzzzz=zm=ad
H H !
H {succerding frames) H

Associated with each procedure are the following registers.

#18 The Dynamic Space Pointer (DSP) contains the address of the
next avallable even-word on the stacke.

#1C The Current Stack Frame {CSF) contains the asddress of the
first word on the stack for the aolven procedure,

#1D The Previous Save Area (PSA) contains the address on the stack
of the caltling procedure's Register Save Area.

#17 The Parameter List Polinters upon entry te a procedures
contains the address of the first word of the parameter tist.
The CVCG stores this address in the Parameter List Pointer of
the called procedure?s stack frame. Subsequent to storing
Register #17, CVCG may reuse #17 for other purposes during
execution of the rest of the procedure.
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Al.0 STACK FRAME LAYOUT
Al.2.,1 CYBER 200 STACK FRAME

Ale.2.1 CYRER 200 STACK FRAME

+0) The Register Save Area §is created and used by instructions
generated by CVLGs» for saving and restoring reglsters across
a procedure call,
+256 The word et word-offset 255 from the beginning of each stack
: frame is used by CVCG to contain the Parameter List Pointers
right Justified,
+257 The word at word—-offset 257 from the beginning of each stack
frame is reserved by CVCG for use by the Host language,
+258 The word at word-offset 258 from the beginning of each stack
- frame Is ressrved by CVYLG for future use, No cnde should
define or reference it.
+259 The words starting at word-offset 259 from the beginning of
each stack frame are used by CVCS to contain the static
displayy consisting of pointers which 2nahie 9 nested
procedure to access variables declared in its enclosing
procedures, The size of the dispolay depends on the nesting
levels Thera is one word in the display for each enclosing
procedures the word contains the Current Stack Frame address
of the enclosing procedurey right justified,
+] The words immediately foliowing the Display in each stack
frame contaln space for automatlic varlables and workspaces
having a fixed length at compile time, The size and layout
of this space Is determined by CVCG,
4+ The words immediately following the Stack Variables Area of
each stack frame contaln workspace used hy CVCG to hold the
contents of hardware ra2gisters which must be spilied at
execution time,
+m The Dynamic Space In each stack frame contains space for
variables and workspaces hagving an unknown length at compile
time,
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Bl.0 INIRINSIC_RQUIINE USAGE

CYLG supports a farge number of intrinsic routinesy l.2, routines
{functionss subroutiness proceduress etce) known to the Code
Generatore JInline code will bhe generated for most of these
routiness, The rest of these wil! be generated as calls to library
routines.s The Host may request that the parameter list for =2
tibrary call be placed In memory rather than In reglsters via the
generation_restrictions field of the code_generator_attributes
parameter of the cve$i_begin_module call,

In order for the appropriate library routines to be present at
execution timey, the Host must Include the math library (mif&library
on the CYRBER 180) In the library_tlist field of the
code_generator_attributes parameter of the cvpti_tegin_module call,
If the Host references either of the code generator intrinsics
cvecdi_sfunc_index or cvecsi_vfunc_indexs then the Host must also
include the Fortran library {(fIfsiibrary on the CYBER 180) in the
library_Vlist.
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B2.0 INIRINSIC ROUTINE _NAMING CONVENTIONS

Most Intrinsic names {such as ABRS or DAOTPRADUCTY are really generic
names representing a whole family of separates soecifics routines.
CVCG provides a differant Intrinslie_id for sach specific Intrinsie
routine it supports. All routine jdentiflers start with "cves$i _2%2_"
where "I" js one of: "mcall”s "amfunc™s "rfunc®s "scall™, "sFunc"s
Ytoall®y "Efunc"y "veall®y, or "vFfunc®. Many routine ldentifiers
also have 9 suffix to help Identify which specific routine is of
ftnterest,

B2.1 IDENIIEIERS CVCSI MCALL sse

These are used for miscellaneous routines which are implemented as
subroutine callise. If they are source ltanguage functlions then the
function result appears as the first subroutine argument, and the
n'th function argument appears as subroutine argument n+l, These
routines are raferenced Iin an iInstruction seaquence by use of the
wevetli_op_lcall” code generator opcndes except for the "rantf®
function with an array results, which usess the "cvetl_oo_v_rant®
opcodes and for the Yranget™ and "ranset"™ subroutinesy which use the
HYeveii_op_ranf” opcodes

82,2 IDENTIFIERS CVCSI_MEUNC ,,,

These are used for miscellianeous functions having a non-character
scalar result. They are referenced In an Instruction sequance by
use of the "cvcsi_oo_ifunc”™ code generator opcode; except for the
"ranf® functions which uses the "cvestli_op_s_ranf" opcode,

B2+3 IDENIIFIERS CVCSI REUNC _aee

These are used for array reduction functinns which return a scalar
result,  These functions are all well-behaved (le, have no side

- effects)s They are referenced in an instruction sequence by use of
the "cvcsi_op_v_1ifunc_r" code generator opcode,
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B2+% IDENTIFIERS CVCSI_SCALL _vea

B244 IDENIIEIERS CVCSI_SCALL_aae

These are used for scatar functions which return a character scalar
resuits, Note that these functinsns are Implemented sas subroutine
callss, The function result apnears as the first subroutine
argumzanty, and the nt'th function argument appears as subroutine
argument n+l. For esach 'scall?' function there Is a corresponding
*yeall? function. These functions are all wall-behaved ({2, have
no side effects)s They are referenced in an instruction saquence by
use of the "cvchi_op_1Iicall” code generator opcode,

2.5 IDENTIEIERS_CVYCSI_SEUNC_sas

These are used for scalar functions which return a non=-character
scalar results For each 'sfunc'! functlion there is a corresoonding
tyfung?! functions. These functions are all well-hehaved {ie, have
no side effects)s They are referenced in an instruction sequence by
use of the Y“cvecti_op_s_Ifunc” conde genarator opcode.

82.6 IDENTIEIERS CVCSI TCALL sas

These are used for those transformational functlons which return 2
character array results and for those which are array reduction
functions over a dimension which is not knouwun at compite=time., A
transformational function is a function which In general can not he
evaluated Independently for each array element, NMNote that these
functions are implemented as subroutine calls, The function result
appears as the first subroutine argumenty and the n'th function
argument aopears as subroutine argument n+l, Thesa functions ara
al!l well=behaved {(lee. have no side pffects)s They are referenced
in an instruction sequence by use of tha "cveti_oo_icall®™ code
generator oncode.

- B2.7 IDENTIEIERS CVCSI TEUNC 49

These are used for those transformationa! functions which return a
non-character array result (including array reduction functions with
an array resulty provided that the reduction dimension is a
compite=time constant)s A transformatlional function Is a function
which in g92neral can not be 2valuated Inds2pendently for each array
element. These functions are all wall-behaved {ies have no side
effects)se They are referenced in an instruction sequence by use of
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B2.0 INTRINSIC ROUTINE NAMING CONVENTIONS
B2+7 IDENTIFIERS CVCSI_TFUNC_ ..,

the "cvcsi_op_ifunc®™ code generator opcode,

B2.8 IDENIIEIERS CVYCSI _VCALL s2s

These are used for non-scalar etemental functlons which return a
character array result. A non-scalar elemental function is »
function with array arguments and an array result which can he
evaluated independently for e2ach array el2ment, Note that these
functions are Implemented as subroutine catis. The function result
appears as the first subroutine a2rgument, and the n'th function
argument appears as subroutine argument n+#l. For each *vcall!?
function thare Is a3 corresponding *scall? function. These functions
are all well=behayed {(ir. have no side effects). They are
rafaranced In an Instruction sequence by use of the *cvecsi_op_Jlcall"®
code generator opcode,

B2+9 IDENIIEJERS CVCSI_VEUNC 1as

These are used for non=scalar elamental functions which return a
non=-charactar array results A non=-scalar elemental function Is a
function with array arguments and an array result which can bhe
eyaluated indevendently for each array element, For each 'vfunc!
function there is a corresponding 'sfunc' function. These functions
are all well-behaved (le. have no side effects), They are
referenced in an Instruction seguence by use of the
*oveti_op_v_1Ffunc” code generator opcode,

82.10 IDENTIEIER_SUFEIXES

hsiant This indicates that some of the operands and/or result
have a value corresoonding to the code generator type of
cvtsi_type_bootlean_sign,

h(1l1? : This indlicates that some of the operands and/or resuit
- have 8 value corresponding to the code generator type of
cvtsi_tyoe_hoolean_0_1.

chars This indicates that some of the operands and/or result
have 2 value corresponding to ths gode generator type of
cvtsti_type_char_string.

chis ‘This Indicates that some of the operands and/or result
have a value corresponding to the code generator type of
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B2.10 IDENTIFIER SUFFIXES
cytsi_type_complex_»bHb4%.
cl28: This Indicates that some of the operands and/or result

have a value corresponding to the code generator type of
cvytsi_type_complex_128,

c256t ‘Thls indicates that some of the operands and/or result
have a value corresponding to the pode generator type of
cvisi_type_complex_254,

i32: This indicates that §ome of the operands and/or result
haye a value corresponding to the c¢ode generator type of
cevtsi_typa_integer_32,

1Y% This indicates that some of the operands and/or result
have a value corresponding to the code generator type of
cvisi_typa_integer_é&4,

re: This indicates that some of the operands and/or result
have a walue corresnonding to tha code generator type of
cvtsi_type_real_32,

rbés This indicates that some of the nperands and/or result
have 5 value corresponding to the code generator type of
cytsi_tvype_real_64.

r1lz28: This Indicates that some of the operands and/or result

have a walue corresoonding to the code generator type of
cvt3i_type_real_128,

1bijt: This indicates that the operands and/or result have a
fength of 1 bit.

8hit: This indicates that the operands and/or result have a
length of B bitse.

14hit: This Indicates that the operands and/or result have a
fength of 156 hits.

A2bit: This indicates that the operands and/or resuit have a
fength of 32 bitsa.

64bhits This Indicates that the operands and/or resuit have a
tength of 64 bits.

128bit: This indlicates that the operands and/or result have 2
fength of 128 bhits,

collated: This Iindicates that the operation uses a character
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coliation table.
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B3.0 INTRINSIC ROUTINE DEFINITIONS

83,0 INTRINSIC ROUTINE DEFINITIONS

Most routines correspond to FORTRAM expression operators or to
FNRTRAN intrinsic routines (the specific version if there is hoth a
specific and a generic version with the same name) as defined in the
DL Standard FORTRAM Language Specification. A few routines
sorrespond to ADA operators as Aefined In the Mititary Standard for
the ADA Programming Language; or to RASIC routines as defined in the
Virtual BASIC External Reference Specifications or to CYRTIL
Intrinsic routines as defined in the LYBIL Language Specification;
or to PASCAL predefined routines as defined In the PASCAL User
Manual and Report by Jensen and Wirth, 0Other miscellaneous routines
are provided as needed.

The nrder of arguments Is that defined for the positiona! {rather
than keyword) form of the routine., For binary operatorss the
leftmost operand corresponds to the first argument.

The number of arguments {excluding functlion results which are
implemented as subroutine arguments) is that defined in thea
appropriate tanguage specifications with the following excenptionst .

- routines ltisted below with a specifled argument count.

- routines where an: exceptinn is specifically noted below.

= routines having the "cottated! ldentifier suffixs these
routines have one additional argument (pnsitionaliy the last)
which Is a 256-byte collation table,

Broadcast scalar arguments may be suhstituted for array arguments in
the following cases?

- any ones but not boths, arguments of a non-scalar elemental
function having two arguments (excluding cotlation table),

- any one of twos but not all threa, argquments of a non-scalar
elemental function having three arguments (excluding
collation table},

- any ones twoy» or threes but not ati four» arguments of a
non-scalar elemental fuynction having four arguments
{excluding collation table),

- the MASK argument of the following array reduction functions?
maxvals minvaly, products sum, TIf this argument is a
hroadcast scalars It must also be a compite time constant.

- the first argument of the transformational functiont diagonal,

- the third argument of the transformationa! function: unpack.
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440 CVTEI_INTRINSIC_ID

4.0 CVISI_INIRINSIC_ID

? PUSH (LISTEXT = 0ON) 2?7
? POP 722

? PUSH {LIST := ON) ?2?
cvtsi_intrinsic_id 3}
7 POP 72?

? FMT {FORMAT = QOFF) ?2?

The following Jist includes all thosse Intrinsic routines which are
expacted to be supported by the code ganerator in its first few
releasess In support of the ADAs BASIC, C» COBOLs CYBILs FOARTRAN, and
PASCAL languanges, Additional routines wil! be Included for support it
and when thelr need is identifieds, Not all of the listed routines will
he supported by the first relesase of the code generator. Each routine
name In the list Is folliowed by one of the following characters,
indicating in which code generator release it Is expected to first he
supported, ‘

1 = To be supported In the first code generator release {(for CDC FORTRAN
on the CYBER 180y with a restricted set of array intrinsics).

2 - To be supported in the second code generator release (for CDC FORTRAN
on both tha CYBER 180 and TYRER 200},

3 = To be supported in an early c¢nde generator release {for CDC FORTRAN
on hoth machine tinesy with a full set of array intrinsics).
A = To be supported for the injitial ADA and CYBIL releases.
8 = To be supported for the Initial BASIC release.
€ = To he supporterd for the Initial CYBIL release {see also 'A'),
F = To be supported for a future retease of CDC FORTRAN with extensions
for new source data tvpes Including: cbHhs ¢256» and 132,
P - To he supported for the initial PASCAL release,
YPE
cvtsi_intrinsic_id = [(
cvecsl_non_intrinsicy {1: =-This is used for non-intrinsic routines~
cvesi_mecalt_current_stack_Fframes,{A2 See CYRIL: fcurrent_stack_frame
cvedi_mcall_previous_save_aresas {At See [YRIL: #previous_save_ares
cveti_mcali_ranf, {1: See FARTRAN: rant -See Nota 2-
cvesi_mcall_ranget, {Bt Sea FORTRAN? ranget ~-See Note 3-
cvetli_mcali_ransets {Rs See FORTRAN: ranset =-See Note 3-
cvcsi_mcall_scan_b0l, {C: See CYRTIL: #scan -See Note 5-
cvesi_mcall_scan_bsign, {C: See CYBIL: fscan -See Note 5-

cvesi_mfunc_ranf, {1: See FORTRAN: ranf -See Note 2~
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cvedi_rfunc_ali_b01l, {2: See FDRTRAN: all {one arg»
cvesi_rfunc_all_bsigns f1: See FORTRAN: all {one aray
cvcti_rfunc_any_b0l, {?2: See FORTRAN: any {one arg»
ceveti_rfunc_any_bsigny {1: Ses FNORTRAN: any {one args
cvcti_rfunc_count_lbity {P: See PASCAL: card
cveti_rfunc_count_bhOl, {2: See FDRTRAN: count {one aros
cvesi_rfunc_count_bsigns {1t See FORTRAN? count {one args
cvetl_rfunc_dotproduct_cl28, {1: See FORTRAN: dotproduct
cvesi_rfunc_dotproduct_c256, {F: See FORTRAN: dotproduct
cvesi_rfunc_dotoroduct_cbés {F: See FORTRAN: dotoroduct
cvedi_rfunc_dotproduct_132» fF: See FORTRAN: dotoroduct
cveti_rfunc_dotproduct_164, {1: Seae FORTRAN: dotproduct
cvcsi_rfunc_dotproduct_r128, {1t See FORTRANt dotproduct
eveti_rfune_dotproduct_r32, {2: See FORTRAN: dotoroduct
cycli_rfunc_dotproduct_rb4, {1: See FORTRAN: dotproduct
cveli_rfunc_maxval_i32_b01, {F: See FOARTRAN: maxval {two argss
cycti_rfunc_maxval_i32_bsigns {F: See FORTRAN: maxval {two args»
ceyvesi_rfunc_maxval_Ii564_bh01l» £3: See FORTRAN: maxval {(two args»
cvecti_rfunc_maxval _i64_bsigns {33 See FORTRAN: maxval {(two argss
cvcsi_rfunc_maxval_rl128_b01, {2: See FORTRAN: maxval {(two argss
cyeti_rfunc_maxval_rl28_bsligns {32 See FORTRAN: maxval (two argss
cvesi_rfunc_maxval_r32_b01, {3: See FORTRAN: maxval (two args,
cveti_rfunc_maxval_r32_bsigns {31 See FORTRAN: maxvat {(two argss
cvesi_rfunc_maxval _r64_b0l, {3t See FORTRANS maxval {(two argss
cvctl_rfunc_maxval _rbé4_bsign, {3: Sem FORTRAN: maxval {two args,
cvesi_rfunc_minval_i32_b01, {Ft See FORTRANT minval (two aross
cvesi_rfunc_minval_132_bsigny {Ft See FORTRAN! minval (two args»
ovesi_rfunc_minval _i164_b01ly f3: See FORTRAN: minval (two args»
cvesti_rfunc_minval _166_bsign, {3: See FORTRAN: minval {two arass
cveti_rfunc_minval_rl128_b01ly {3t See FORTRAN: minval (two 2args»
cvesi_rfunc_minval_rl28_bsligns {3: See EORTRAN: minval (two args»
cve3i_rfunc_minval _r32_b01, {3: See FORTRAN: minval {(two argss
cvesi_rfunc_minval_r32_hsiagns {3: See FORTRANt minval (two args»
cvcti_rfunc_minval_rb64_b0l, {3t See FNRTRAN: nminval (two args»
evesi_rfunc_minval_rb64_bsigns {32 See FORTRAN: minval (two argss
cycsi_rfunc_product_cl128_b01, {3: See FORTRAN: product {two argss
cvedi_rfunc_veroduct_cl28_bsigns {3t See FORTRAN: oproduct {two arags»
cveli_rfunc_product_c256_b01ly {F: See FORTRAN: product (two aras,
cvesi_rfunc_product_c256_bslians {F: See FORTRAN: oproduct {(two aras,
cvedi_rfunc_product_chée_bNly {F: See FORTRAN! vproduct (two argse
cvesi_rfunc_product_chs_bsigns {F? See FORTRAN: product (twno argss
cvesli_rfunc_product_i32_b01, {F: See FORTRAN: product (two args»
cveli_rfunc_product_i32_bsians {F: See FARTRAN: product {two args,
cvesi_rfunc_product_1564_b01» {3: See FORTRAN! oroduct {(two args»
cvc$i_rfunc_product_1i64_bsigns {3: See FORTRAN: product (two argss
cevesi_rfunc_product_ri128_b01, {3: See FORTRAN: product (two argss
cveti_rfunc_product_rl28_bsigny {32 See FORTRAN: product {two argss
cvcdi_rfunc_product_r32_b01, {3: See FORTRAN: 9product (two args,
cvcti_rfunc_product_r32_bsigny {33 See FORTRAN: oproduct (two args,
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cvcti_rfunc_product_rbs4_bol, {3% Sea FORTRAN: oproduct {two 3rgss oM
cvesi_rfunc_product_ré4_bsigns {33 See FORTRAN: product {two args, no DIM)
cveti_rfunc_sum_cl128_b01, {?2: Sees FORTRAN: sum {two argsy no DIM)
cveti_rfunc_sum_cl28_bsigns {1: See FDRTRAN: sunm {two argss no DIM)
cvetli_rfunc_sum_c256_b0l, {F: Sae FDORTRAN: sunm {two argsy no DIM)
cvesi_rfunc_sum_c256_bsigns {F: See FORTRAN: sum {two argss no DIM)
cvedi_rfunc_sum_cb4_b01» {Ft See FORTRAN: sum {two argss no DIM)
cvesSli_rfunc_sum_cbsé_bsigns {F: Se2 FORTRAN: sum {two argss no DIM)
evesi_rfunc_sum_§i32_bH01, {F: See FORTRAN: sum {two argss no DIM)
cycti_rfunc_sum_132_bsigns {F: See FORTRAN: sum {two argss no DIM)
cvcti_rfunc_sum_Iihs_>b01» {23 See FORTRAN: sum {two argss no DIM)
ceveti_rfunc_sum_164_bsigns {1: See FORTRAN: sum {two args, no DIM)
cvesi_rfunc_sun_rl128_b01, {2: See FORTRAN: sum {two argss no DIM)
cveti_rfunc_sum_rl128_bsigns {1: See FORTRAN? sum {two argss no DIM)
cveti_rfunc_sum_r32_b01s {2: See FDORTRAN: sum {two argss no DIM)
eveti_rfunc_sum_r32_hsigny {2: See FORTRANT sunm {two argss no DIM)
cveti_rfunc_sum_rdas_bh0l, {23 See FORTRAN: sun {two argss no DIM)
cveRi_rfunc_sum_r64_bhsigny {1: See FORTRAN? sum {two args»> no DIM)
cevesi_scall_char, {12 See FNRTRAN: char {FIXED collation)
cvesi_scall_char_collated,s {1: See FORTRAN? char {USER cotlation)
cvcsli_scall_merge_char_b0l, {2t See FORTRAN: merge
cveti_scall_marge_char_bsigns L1: See FDRTRAN: merge
cveli_sfunc_abs» {1: See FORTRAN: abs
cveti_sfunc_acosy {1: See FORTRAN: acos
eveli_sfunc_aimags {13 See FORTRAN: almag
cvedi_sfunc_sint, {1: See FNRTRAN: aint
cvesi_sfunc_alogy {13t See FORTRAN: alog
cveti_sfunc_aloglOs f1: See FORTRAN: alogld
cyesi_sfunc_amaxQy f1: See FORTRAN: amaxD {two aros)
cvetsi_sfunc_amaxl, {1: See FORTRAN: amaxl {two args)
cvcti_sfunc_aminQs {1t See FORTRAN: amind {two aras)
evesi_sfunc_aminl, f1: Sse FORTRAN: aminl {two args)
cveti_sfunc_smody, {1: Sea FORTRAN: amod
cvcti_sfunc_and_1lbit, {1t See FORTRAN: and {two argss bit)
cvesi_sfunc_and_babit, {1t See FORTRANS and {two argss bhoolesan)
cvesi_sfunc_anint, {1: See FORTRAN: anint
cvcsi_sfunc_asliny {12 See FORTRAN: asin
cvesi_sfunc_atany {1t See FORTRANt atan
cvesi_sfunc_atan2, {1: See FNRTRAN: atan?
cycsi_sfunc_atanhy {1t See FORTRAN: atanh
cvcsi_sfunc_bool_of_chars {1: See FNORTRAN: bool {character arg onily)
cvesli_sfunc_btol_bl1l, {2: See FORTRAN: btol
cvesi_sfunc_btol_bhsigny {1: See FORTRAN: btol

cyecti_sfunc_cl28_to_cl28_powary {11 See FORTRAN: t%%' operator
cvetli _sfunc_cl28_to_c256_opowers {F1 See FORTRANT 1'*%% gperator
evesl_sfunc_cl28_to_cbH4_powers {F: See FORTRAN: '*%? pperator
cve$i_sfunc_cl28_to_132_power, {F: See FORTRAN: '#*%' gperator
‘cveti_sfunc_cl128_to_ib4h_powery {1t See FORTRANS '"*%' gperator
cvesi_sfunc_c128_to_rl28_powers {1t See FORTRAN: 1'%%' gperator
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cvesi_sfunc_cl28_to_r32_vpowers {23 See FDORTRAN: '%¥%x!' pperator
cvecti_sfunc_cl28_to_rb4_powers {13 See FORTRAN: 1%%¥' gperator
cveti_sfunc_c256_to_cl?28_powers {F: See FORTRAN: 1'*%' aoparator
cvedi_sfunc_c256_to_c256_bpowers {F: See FORTRAN: t¥kk?! gperator
cves$i_sfunc_c256_to_chHa_powersy {F: See FORTRAM: '%%? gperator
evesl_sfunc_c256_to_132_vowery, {F: See FORTRAN: '*%¥?! gperator
cveti_sfunc_c256_to_ib4s_powers {F: See FNORTRAN: t%%x?t gperator
cvedi_sfunc_c256_to_r128_powery {F2 See FORTRAN: 7%%' gpaerator
cyvcti_sfunc_c256_to_r32_powers {F: See FORTRAN: v%%x% gparator
cvesi_sfunc_c256_to_rb54_pouwers {F: See FORTRAN: '#%' gparator
cveti_sfunc_cbé_to_cl28_powers {F3 See FORTRAN: 1'*%x' gperator
cvcti_sfunc_cbhés_to_c256_powery {F: See FORTRANt %%k gperator
cvesi_sfunc_cbhbé_to_cbHh_powers {F: Sea FORTRAN: t'*%*' gperator
cvesi_sfunc_ché_to_132_power, {F: See FORTRAN: 1'%%? pgparator
ceveti_sfunc_ch4d_to_164_powers {Fs See FORTRAN: '*%' gperator
cyvcti_sfunc_chb4_to_rl28_powars {F: See FORTRAN: '*%' gperator
cveti_sfunec_cHa_to_r32_powers {F: See FORTRAN: ¥%%? gpergator
cveti_sfunc_cbt4a_to_rbhé_povers {Ft See FDRTRANS '%k?' gperator
cvedi_sfunc_cabsy {12 See FORTRAN: cabs
cveti_sfunc_ccosy {1: See FORTRAN: ccos
cvesi_sfunc_cdabss {F:1 See FORTRAN: cdabs {abs for
cveti_sfunc_cdcoss {F1 See FORTRAN: cdcos {cos for
cvesi_sfunc_cdexps {F: Sae FORTRAN: cdexp {exp for
cvesi_sfunc_cdlogs {F: See FORTRAN: cdlog {jog for
cvcsi_sfunc_cdsin, {F: See FORTRAN: cdsin {sin for
cvesi_sfunc_cdsarts {F: See FNRTRANt cdsart (sart for c¢256)
cvesl_sfunc_ceaitl, {B: See BASIC: ceil {r64 arg
cvesi_sfunc_cexps {f1: See FODRTRAN: cexp
cve$i_sfunc_chabsy {F: See FNRTRAN: chabs {abs for
cyc$l_sfunc_chcosy {F: See FQORTRAN: chcos {¢cos for
cyedi_sfunc_chexps {F: See FORTRAN: chexp {exp for
cvesi_sfunc_chloags {F: See FORTRAN: chlog {109 for
cvesl_sfunc_chsins {F: Se= FORTRAN: chsin {sin for
cvct$i_sfunc_chsart, {F: See FORTRAN: chsart (sart for cb64)
cvecsi_sfunc_clogy {12 See FORTRAN: clog
cveldl_sfunc_cmolixs {12 See FORTRANS caplx
cvcsi_sfunc_conjg {1t See FORTRAN: conlig
cveti_sfunc_cosy {1 See FORTRAN: cos
cvcti_sfunc_cosdy {1: See FORTRAN: cosd
cvecti_sfunc_coshy {f1: See FORTRAN: cosh
cvecli_sfunc_cotany {1: See FORTRAN: cotan
cve$i_sfunc_csiny {13 S=2e FORTRANt csin
cvedi_sfunc_csart, {1: See FORTRANZ c¢sart
cveti_sfunc_dabsy {1: See FORTRAN: dabs
cvesi_sfunc_dacosy {1: See FORTRANY dacos
cvchi_sfunc_dasing {1: See FORTRAN: dasin
cvedi_sfunc_datan, {1: See FORTRAN: datan
cve$i_stunc_datan2, {1 See FORTRAN: datan?
cveti_sfunc_deconjas {Ft See FORTRAN: dconjg (conjg for

c256)
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cveti_sfunc_dcoss
evesi_sfunc_dcoshy
cvecsi_sfunc_dcotans
eveli_sfunc_ddim,
cveli_sfunc_dexps
cvedi_sfunc_dimy
cveli_sfune_dimaas
cvekli_sfunc_dint,
cvesli_sfunc_dlog,
cvesi_sfunc_dioglQs
eveti_sfunc_dmaxl,
cveti_sfunc_dminl,
cvesi_sfunc_dmod,
cveti_sfunc_dnint,
cvesi_sfunc_dprody
cvesi_sfunc_dsigny
cvcsi_sfunc_dsiny
cvesl_sfunc_dsinhy
cvesi_sfunc_dsartdy
cvesi_sfunc_dtany
cveti_sfunc_dtanh,
cvesi_sfunc_eqv_1bit,
cvesi_sfunc_eaqv_babity
cycti_sfunc_erf,
cvesi_sfunc_erfey
cvcsli_sfunc_exps
cvetli_sfunc_exthbs
cvesi_sfunc_floors
gvesi_sfune_fract_part,
cvcti_sfunc_habs,
cvesi_sfunc_hacoss
cyvcsi_sfunc_hasiny
cvecti_sfunc_hatans
cveti_sfunc_hatan2y
cvesi_sfunc_hcon]jgs
cvcsi_sfune_hcosy
eveli_sfunc_hcoshs
cvesi_sfunc_hcotans
cvesi_sfunc_hdims
cvesi_sfunc_hexps
evedi_sfunc_himags
cvecsi_sfunc_hint,
cvesi_sfunc_hlog,
cvcii_sfunc_hloglDds
cvedi_sfunc_hmaxly
cevesi_sfunc_hminl,
cvcti_sfunc_hmod,
cycti_sfunc_hninty
cveti_sfunc_hsian,

{1:
{1:
{Fs
{1:
{1:
{1:
{F2
{1:
{1:
{1:

{1
{1:
f1:
{1z
{1:
{1:
{1:
{1
{1:s
{11
{1:
{1:

{1z

{1:
{12
{1:
{n:
{R:
121
{21
{2:
[2:
{21
{F:
{232
{21
{22

{22
{F1
{2
{2:
{21
{22
{2:
{2
{21
{23

See
See
See
See
See
See
See
See
See
See
Seas
See
See
See
See
Ses
See
See
See
See
Sae
See
See
See
See
See
See
Sae
See
See
Sea
Sae
See
See
See
See
See
See
See
See
See
Sea
Seae
See
See
See
See
See
Ses

FNRTRANS
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN?
FORTRANS
FOARTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:?
FORTRAN:
ENRTRAN?
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN:?
BASIC:

BASIC:

FDORTRAN®
FORTRAN?
FORTRAN:
FORTRANS
FORTRAN?
FORTRAN?
FORTRANS
FORTRAN?
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN?
FDRTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:

dcos
dcosh
dcotan
ddim
dexp
dim
dimag
dint
dioag
410910
dmax]
dminl
dmod
dnint
dorod
dsian
dsin
dsinh
dsart
dtan
dtanh
gay
eqy
erf
erfc
exp
exth
int

fp
habs
hacos
hasin
hatan
hatan?
heonljg
hcos
hcosh
heotan
hdim
hexp
himag
hint
hiog
hlogl0Q
hmaxl
hminl
hmod
hnint
hsign

{almag for ¢255)

{two args)
{two args)

{two argsy bit)
{two argss boolean)

{boolean flrst arqg)
{r64 arg and resutt)
{ré4 arg and result)

{conl]g for ch4)

{aimag for cb4)

{two args)
{two args)
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cvesi_sfune_hsins {21 See FORTRAN? bhsin
cvesi_sfunc_hsinhy {23 See FORTRAN: hsinh
cveli_sfunc_hsarty {2: See FORTRAN:  hsart
cyecti_sfunc_htany {2t See FDRTRAN: bhtan
cvecti_sfunc_htanh, {21 See FORTRAN: htanh

cvesl _sfunec_132_to_cl28_powers {F: Sea FORTRAN: '*%? gperator
cycsi_sfunc_132_to_c2%56_vowery {F: See FNRTRAN: %%t gperator
cveti_sfunc_i32_to_cb4_powers {F: See FORTRAN: 1%%? gperator
ceveldl _sfunc_132_to_132_power, {F: See FDORTRAN:  1%%? gperator
cvesi_sfunc_i32_to_ib4_poners {F: See FORTRAN: '%%¥1 gparator
cvesi_sfunc_132_to_rl22 _powers {F: See FNORTRAN: '*%? gperator
cvesi_sfunc_132_to_r32_powers {F: See FORTRANS 1t%%* gparator
cvesi_sfunc_i32_to_rb4_powers {F: See FORTRAN: **%¥? gperator
cvesl_sfunc_i564_%to_cl28_powery {1: See FORTRAN: *%?' gparator
cveli_sfunc_ik4_to_c256_powersy {F?: See FORTRAN: '*%? gperator
cvesi_sfunc_i64_to_cbs_pouery {F: See FNRTRAN: 'Y%%% gparator
cvedi_sfunc_Iib4_to_132_powar, {F: See FORTRAN: '%%% gperator
cveti_sfunc_ib4_to_ib4_powers £1: See FORTRAM: '%%' operator
cvelSi_sfunc_ib4 _to_r128_poversy {1t See FORTRAN: %% gperator
cvesi_sfunc_164_to_r32_power, {23 See FDRTRAM: '%%?! operator
cvesi_sfunc_Ii64_to_rbH4a_powers {1t See FOARTRAN: *#*%? gperator

cvecsi_sfunc_labsy {12 See FORTRAN: 1labs

cevcti_sfunc_lchars {1: See FORTRAN: f{char {FIXED coltation)
cveli_sfunc_ichar_gollated, {12 See FORTRAN: fchar {USER cotltation)
cycsi_sfunc_idims {1: Sees FORTRAN: idim

cvesi_sfunc_ldnint, {1: See FORTRAN: idnint
cyvecti_sfunc_lhnint, {1: See FORTRAN: jhnint
cveti_sfunc_indexs {1: See FORTRAN: jndex

cveti_sfunc_insby {1: See FORTRAN: insb {boolean first arg)
cveti_sfunc_isigny {1: See FORTRAN: 1isign

cvetli_sfunc_Jabss {F: See FORTRAN: jabs {abs for §i32)
cveli_sfunc_jdims {F31 See FORTRAN: Jjdim {dim for 132)
cvesi_sfunc_Jjmax0D, fF: See FODRTRAN: Jmax0 {max for 132)
cveti_sfunc_Jmind, {F: See FORTRAN: Jmino© {min for 132)
cvesi_sfunc_jimody {F: See FORTRAN: jmod {mod for 132)
cvcti_sfunc_Jjsigns {Ft See FORTRAM: Jsign {sign for 132)
cvctl_sfunc_len {1: See FORTRAN: len

cvesi_sfunc_teqg_bol, {2: See FORTRAN: =See Note 1=
cvesi_sfunc_leq_bOl_collated {2t See FORTRAN: =See Note 1-
cvcti_sfunc_tea_hsligns {12 See FORTRAN: =See Note 1-
cveti_sfunc_leq_bsign_colletad, {1: See FORTRAN: =See Note 1-
cveti_sfunc_lage_bOly {23 See FORTRAN: <=Sees Note 1~
cvesi_sfunc_lge_h0Y_collated, {2t See FORTRAN: =See Note 1-
cvesi_sfunc_lge_bsigny {12 See FDRTRAN: =See Note 1-
cvesi_sfunc_lge_bsign_collateds {1t See FORTRAN: =See Note 1=
cvesi_sfunc_1lgt_bOol» {2t See FORTRAN: <=See Note 1=
cvcti_sfunc_1gt_b0l_collated, {2: Seer FORTRAN: =See Note 1l-
cvesi_sfunc_Jat_bsigny {1: See FORTRAM: «~See Note 1~

cveti_sfunc_lgt_bsign_collateds {1: See FORTRAN: <=See Note 1=
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evesi_sfunc_11e_bO01, £2: See FORTRAN: =Se2 Note 1=
cvesi_sfunc_lle_h01l_collated, {2: See FNRTRAN: ~See Note 1-
cveti_sfunc_Ille_bsian {12 See FORTRAN: =See Note 1=
cycti_sfunc_lle_bsign_collated, {1: See FORTRAN: =See Note 1-
cvc$i_sfunc_11%_bH01)» {22 See FORTRAN: -=See Note 1~
cyeli_sfunc_11t_bQl_collated {23 See FORTRAN: =See Note 1=
cvedi_sfunc_11t_bsigns {11 See FORTRAN: ~See Npte 1=
cvetsl_sfunc_11t_bsign_collated, {1: See FORTRAN: ~See Note 1-
cveli_sfunc_1Iine_bhl1l, {212 See FORTRAN: =Sees Note 1~
cveti_sfunc_ine_bO0l_collateds {23 See FORTRAN: «See Note 1~
cycsi_sfune_Ine_bsigns {12 See FORTRAN: ~See Note i-
cevesi_sfung_Utne_bsign_collatads {12 See FORTRAN: =See Note 1-
cvesi_sfunc_ltob_bOl, {2t See FORTRAN: 11tob
cvcdi_sfunc_ltob_bsiagn, {1t Ses FORTRANS 1tob
evecti_sfunc_masky {12 See FORTRAN: mask
cveti_sfunc_max0y {1: See FORTRAN: maxD {two args)
cvesi_sfunc_maxls {12 See FORTRAN: maxl {two args)
evesi_sfunc_merge_128h1t_bhOly {2: See FORTRAN: merge
cvcll_sfunc_marga_128bit_hsigny {1: See FORTRAN: merge
cveli_sfunc_merge_l6bit_b0ls {F: See FORTRAN: merge
cvesi_sfunc_merge_lAbit_bsigns {F: See FORTRAN: merge
cvcti_sfunc_merge_1bit_bol, {22 See FDORTRAN: merge
cvesi_sfunc_merge_lbit_bsians {1t See FNRTRANS merge
cvcsi_sfunc_merge_256bit_bOl, {Fs: Ses FORTRAMNI merge
cvectt_sfunc_merge_256bit_bslgny {F: See FORTRAN: merge
cycti_sfunc_merge_32bit_b0l, {23 See FNRTRAN: merge
cvesli_sfunc_merge_32bit_bsigny {21 See FORTRANS merge
cvosi_sfunc_merge_64bit_hol, {2: See FNRTRANS: merge
cyesi_sfunc_merage_A4bit_bsigns {1: See FORTRAN: merge
cycsi_sfunc_merge_Rhit_bOl, {F: See FORTRAN: merge
cvcti_sfunc_merge_8bit_bsiany {F: See FNRTRAN: merge
cvetli_sfunc_minD, {13 See FNORTRAN: minO {two args)
cvesi_sfunc_minl, {1: See FORTRAN:I minl {two args)
cvesi_sfunc_mods {1t See FORTRAN:t mod {ADA frem?
cveti_sfunc_med_adas {A: See ADA: Ymod?' operator
cvesti_sfunc_neqv_1blit, {1: See FORTRAN: negv {two aross
cvcii_sfunc_neqv_64bity f1: See FORTRAN: negqgv {two args»
cvesi_sfunc_ninty {12 See FORTRAN: nint
cvcsi_sfunc_not_1hit, {12 See FORTRAN: compl {pit)y
cvesi_sfunc_not_64bity {1: See FORTRAN: compl {boolean)
cvcti_sfunc_odd_bO0ls {P: Sees PASCAL:® odd
cvecii_sfunc_odd_bsign, {P: Sem PASCAL: odd
cvesli_sfunc_or_lbity {1: Se=e FORTRAN: or {two args»
cvedi_sfunc_or _babity {1t See FORTRAN: or {two argsy
cvesli_sfune_rl28_to_cl128_powers {13 See FORTRAN: 1x%? gperator
cvedi_sfunc_rl28_to_c256_vpowere {F: See FORTRAN: *%%?! gperator
cveti_sfunc_rl28_to_cH4_powery, {F: See FORTRANT '*%! gperator
cvedi_sfunc_rl28_to_i32_powery {F: See FORTRAN: '%%' pperator
cvell_sfune_rl128_to_i64_powery {1% Ses FORTRAN: v%%?' gperator

oparator)

bit)
boolean)

bit)
boolean)
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cve3i_sfunc_ri128_to_rl28_powers {1: See FORTRANt 9%%¥% gperator
cevesi_sfunc_rl28_to_r32_vowver, {23 See FORTRAN: t'*¥! gperator
cveti_sfunc_rl128_to_rb4a_powers {1t See FORTRAN: %% jpperator
cvcti_sfunc_r32_to_cl28_povwers {2: See FORTRAN: V%%' gpoarator
cveti_sfunc_r32_to_c?256_powers {(F: See FORTRAN: '*%3 gpaerator
cvesi_sfunc_r32_to_chs_powery {F: See FNRTRAN: ¥*%?% gperator
cvesi_sfunc_r32_to_i32_powers {F1 See FORTRAN: '%%! aparator
cvesi_sfunc_r32_to_ib4_pouer, {2t See FNRTRAN: t%%' gparator
cvesi_sfunc_r32_to_rl128_pouwers {2: See FORTRAN: '%%? gperator
cvesi_sfunc_r32_to_r32_powers {2t See FORTRAN: v%%' gperator
cvesi_sfunc_r32_to_rb4_powers {23 See FORTRAN: 1%%? gparator
cyesi_sfunc_rbH4d_to_cl28_powers {13 See FORTRAN: '%%k! gperator
cveli_sfunc_rb4 _to_c256_powery {F: See FNRTRANT t¥%? gperator
cveti_sfunc_ré4_to_cha_bpowers {F? See FORTRAN: t%%!' ganarator
cveti_sfunc_rb4s_to_132_powers {f: Ses FORTRAN: *%%? gperator
cvesi_sfunc_rb4_to_Ii64_powery {1: See FORTRAN: 1x%' pgperator
cveti_sfunc_ré64_to_rl28_powery {12 See FORTRAN: '*%? gperator
cvcsi_sfunc_rba_to_r32_oowers {22 See FORTRAN: 1%%? gperator
cevesi_sfunc_rH4a_to_rb4é_power) {1: See FORTRAN: 1%%' gparator

cvecsi_sfunc_rorod, {23 See FORTRAN: rprod

cycti_sfunc_sgn_ib4 {Rt See RASIC: sgn (i64 args 164 result)

evesli_sfunc_sgn_rb4h, {B: See BASIC: son {r64 args 164 result)

cvesi_sfunc_shift, {1: Ses FNRTRAN: shift {hoolean first arg)

cvesi_sfunc_signs {1t See FORTRANI sign

cvesdi_sfunc_sinsy {1t Sea2 FORTRAM: sin

cvesi_sfune_sindy {1: See FORTRAN: sind

cvesi_sfunc_sinhy {1t See FORTRAN: sinh

eveti_sfunc_sart, {1t See FORTRAN: sart

cynsi_sfunc_tany {1: See FORTRAN: tan

cvcsi_sfunc_tand, {1t See FORTRAN: tand

cvesi_sfunc_tanhy {1t See FORTRAN: tanh

cvesi_teocattl_all_bll) {2: See FNRTRAN: all {two args)

cvesli_tcall_alt_bsigns {1: See FORTRAN: all {two args)

cvesi_tecall_any _b01l, {2t See FORTRAN: any {two args)
“eveti_tcall_any_bsigny {1t See FNRTRANS: any {two args)

cvesi_tecall_count_b0l, {2t See FORTRAN: count {two args)

cvesi_tcall_count_bsign, {1: See FORTRAN: count {two arags)

cvcSi_tcall_diagonat_chary {31 See FORTRAN: diagonal

cvesi_tcall_maxval_132_b01y {Ft See FORTRAN: maxval {three args)

cvesi_tecall_maxval _132_hsigny {F: See FDRTRAN: maxval {(three args)

cvesti_teall_maxval_is4_bol, {33 See FORTRANT maxval (three args)

ceveti_tcalti_maxval_{ib4_bsign, {31 See FNRTRANS maxval (three args)

cvesi_tcall _maxval_rl128_b01, {33 See FORTRAN: maxval (three args)

cvesi_tcall_maxval_rl128_bsigns {3: See FORTRAN: maxval {three args)

cveli_tecalli_maxval _r32_bO0ls {3: See FORTRANT maxval (three args)

cvetl_tcall_maxval _r32_bsligny {3: See FORTRAN: mexval (three args)

cvedi_tcall_maxval _r64_b01ls {3: See FORTRAN: maxvasl (three args)

cycti_tcall_maxval_ré64_bsigny {3t See FORTRAN: maxval {three args)
cvesi_tcatli_minval_J132_b01, {Ft See FORTRAN: minval (three args)
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cvesi_tecall_minval_i132_bsigns {F: See FORTRAN: minval (three args
cvesi_tcall_minval_164_b01l, {3: See FORTRAN: minval (three args)
cveli_tcalti_minval _164_bsigns {33 See FORTRAN: minval {three args)
cves$i_tcall_minval_r128_b01» {3: See FORTRAN: minval (three args)
cveli_tcatl_minval_rl28_bsigns {33 See FORTRAN: minval {three args)
cvecsi_tecall_minval_r32_b01» {3: See FORTRAN: minval {(three args)
cveti_teall_minval_r32_bsiagns {3: See FORTRAN: minval {three args)
cveti_tecalli_minval_rb64_b0l, {2 See FORTRAN: minval ({thres args)
evesi_teall_minval_ré4_hsliagny {3: See FORTRAN: minval (threes args)
cveti_tecall_opack_chars {12 See FORTRAN: opack {two args)
cveti_tcall_pack_insert_chars {12 See FNRTRAN: pack {three args)
cvesi_tcall_product_cl28_b01, {3: See FORTRANt product {thres args)
cveti_teatl_product_cl28_bsigns {3: See FORTRAN: product (threes args)
cvesi_tcall_product_c256_h01l, fF: See FORTRAN: product (three args)
cvesi_teall_product_c256_bsigny {Ft See FORTRAN: oproduct {three args)
cvesi_tcall_product_ché _bOl, {F: See FORTRAN: oproduct {three args)
cveti_tcall_product_ché_bsiagns {F: See FNRTRAN: vproduct {three araqs)
cvesi_tcall_product_i32_b01» {Ft See FORTRAN: product {(three args)
cycti_tcall_product_i32_bsigns {F3 See FORTRAN:I product {(three args)
cvesli _tcall_oroduct_i64_b01) {3: See FORTRAN: vproduct {three args)
cvesi_teall_product_ibe_bsians {3: See FORTRAN: product {three args)
cvcii_tcall_product_r128_bh01» {3: See FORTRAN: product (three args)
cveti_tcall _product_r128_bsliagny {3: See FORTRAN: oproduct (thres args)
cvesi_teall_product_r32_b01, {3: See FORTRAN: product {three args)
cve$i_tcall_product_r32_bsigns {3t See FORTRANS: vproduct {three args)
evesi_teall_product_rb64_b01, {3: See FORTRAN: product {(thres args)
cvedl_tecall_product_ros_bsigns {3: See FDORTRAN? oproduct (three args)
cvesi_tcall_replicate_12Rbit, {3: Sae FDORTRAN: replicate
cveli_tcall_reolicate_lbbit, {F: Sees FORTRANt replicate
cvcti_tcelli_replicate_1lbhit, {3: See FORTRAN: replicate
cveti_teatl_replicate_256bity {F: See FORTRAN: replicate
cveSi_tecaltl_repiicate_32bit, {32 See FORTRANZ vreplicate
cvetli_tcali_replicate_o64bit, {3: S=2e FORTRAN: replicate
cvcsi_tcall_replicate_B8bit, {F: See FORTRAN: vreplicate
cvesi_tcall_replicate_charsy {3: See FORTRAN: replicate
cveti_tcatl_spread_128bit, {32 See FORTRANt spread (array first
eve3i_tcall_spread_l6bits {F: See FORTRAN: spread (array first
cvehi_teall_spread _1bity {3: See FORTRAN: spread (arrsy first
cvesi_tcall_spread_256bits {F: See FORTRAN: spread {array first
cyctli_tcall_spread_32bitsy {32 See FORTRAN: spread (arrasy first
cvesi_tcall_spread_64bit, {32 See FORTRAN: spread {array first
cvecsi_tcalli_soread_B8hits {F: See FDORTRAN: spread ({array first
cvesi_teall_spread_chars {3: See FORTRAN: spread {array flirst
cvedi_tcall_sum_cl28_h01l, {2 Ses FORTRAN: sum {three args)
cvesi_tcall_sum_cl28_bsigny {1: See FORTRAN: sum {three args)
cvelSi_tcall_sum_c256_b01» {Ft Ses FORTRANS: sum {three args)
cvedi_tecall_sum_c256_bsligny {F: See FORTRAN: sum {three args)
cvetl_tcall_sum_c64_b01y {F: See FORTRAN: sum {three args)
cvesi_tecall_sum_cbia_hsigns {F: See FORTRAN: sum {thres args)

arga)
arg)
arq)
arg)
arq)
arg)
arg)
arg)
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cveSi_tecall_sum_132_h01, {F: See FORTRAN: sum {three args
cyechi_tecall_sum_i32_bsiagns {F: See FORTRAN: sum {three arags)
cvesi_teall_sum_164_b01» {2t See FORTRANS: sunm {three arqgs)
cyeli_tcall_sum_164_bsign, {1t See FORTRAM: suym {three args)
cvedi_tcall_sum_ri28_b01, {23 See FORTRANS sum {three args)
cveli_tecall_sum_rl28_bsigny {1: See FORTRANZ sum {thres args)
cevesi_tcatl_sum_r32_bh01, {21 See FORTRAN: sum {thre=s args)
cveti_tocall_sum_r32_bsigns {22 See FORTRAN: sum {threa args)
cvesi_tecall_sum_rh4_bo1, {2: See FORTRANZ sum {three args)
cvesi_teall_sum_rb64_hsigny {12 See FORTRAN: sum {threa args)
cvcdi_tcall_transpose_chars {3: See FORTRAN: transpose
evesSi_tcall_unpack_char, {1: See FORTRANT unpack
cveti_tfunc_alli_bol> {2t See FORTRAN: ali {two args)
cveli_tfunc_all_bsigny {1: See FORTRAN: al} {two args)
cvedi_tfunc_att_hoOl, {3: S2e FORTRAN: ait
cvedi_tfunc_alt_bsign, {33 See FORTRAN: ait
cyecti_tfunc_any_bOl» {22 See FORTRAN: any {two arags)
cvesi_tfunc_any_bsigny {13 Sese FORTRANZ: apny {two aras)
cveti_tfunc_count_bOly {23 See FORTRANS count {two args)
cvesi_tfunc_count_bsigns {1: See FORTRAN:Z count {two args)
cveli_tfunc_diagonal _128bit, {3: See FORTRAN: dliagonal =See Note 4-
cveti_tfunc_diagonal_16bit, {F: See FORTRAN: diagonal =See Note 4~
cveli_tfunc_diagonal_1lbits {3: See FORTRAN: diagonatl «See Note 4~
cvedl_tfunc_diagonalt _256bit, {F: See FORTRAN: diagonal =See Note 4-
cveli_tfunc_diagonal _32bit, {33 See FORTRAN: diagonal ~See Note &-
cvesi_tfunc_diagonal_64bit, {32 See FORTRAN: diagonal =See Note &-
cve$l _tfunc_diagonal _B8hit, {F: See FOARTRAN: diagonal ~See Note 4~
cycti_tfunc _matmul _bhOol, {22 Sea FORTRAN: matmul
cveli_tfunc_matmul_bsiagn, {1: See FORTRAN: matmul
cvesi_tfunc_matmul_cl28, {13 Ses FORTRAN: matmuy!
cevesi_tfunc_matmul_c256, {F: Sae FDORTRAN: matmul
cvesi_tfunc_matmul _chbh, {F3 See FDORTRANt matmul
cvedi_tfunc_matmul_i32, {F1 See FORTRAN: matmul
evesi_tfunc_matmul 164 {1: See FNRTRAN: matmul
cynsSi_tfunc_matmul_rl28, f1: See FORTRAN: matmuyl
cveSi_tfunc_matmul_r32, {2: See FORTRAN: matmul
cvcti_tfunc_matmul_rhHs, {1t See FNORTRANI matmul
cycti_tfunc_maxval_i32_b01, {F: See FORTRAN: maxval {(three args)
cveti_tfunc_maxval_i32_bsigns {F: Sae FORTRANT maxval (three args)
cveti_tfunc_maxval_I564_b01» {32 See FORTRAN: maxval (threa args)
cveti_tfunc_maxval_ib4_bsigny {33 See FORTRAN: maxval (three args)
cvesi_tfunc_maxval_r128_b01, {32 See FORTRAN: maxval (three args)
cveli_tfunc_maxval_rl128_bsigns {3t See FORTRANT maxval {(three args)
cvesi_tfunc_maxval _r32_b001, {32 See FNRTRAN: maxval {(thre2 args)
ceve3i_tfunc_maxval_r32_bsigns {23 See FNORTRAN: maxval (three args)
cvesi_tfunc_maxval_rb4_bOls {2t See FDRTRANS maxval (three aras)
cvedi_tfunc_maxval_rb4s_bsiagne {21 Sae FORTRAN? maxval {thres args)
cvesi_tfunc_minval _132_bH01, {F: See FORTRAN: minval {three args)
cvesi_tfunc_minval_i32_bsigny {F: See FORTRAN: minval {three aras)
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cyecti_tfunc_minval_1564_bOly
ovesi_tfunc_minval_ié4_bsigny
cvedi_tfunc_minval_r128_b01»
eve$i_tfunc_minval_rl128_bhsigny
cvedt _tfunc_minval_r32_hOl,
cveli_tfunc_minval_r32_bsigns
cves$i_tfunc_minval_r64_b>b01,
cveli_tfunc_minval_rb64_bsigny
cvesi_tfunc_packin_128bit_bo01l,

cvcti_tfunc_packin_128bit_bsian,

cvesi_tfunc_packin_16bit_b01l,»
cveli_tfunc_packin_lébit_bsigns
cveti_tfunc_packin_lbit_bols
cvesi_tfunc_packin_lbit_bsigns
cveti_tfunc_packin_256bhit_b0l,

cveti_tfunc_packin_256bit_bsiany

cvesi_tfunc_packin_32bit_bO0l»
cvodi_tfunc_packin_32bit_bsigns
cvesi_tfunc_packin_64hit_bDl,
cvecli_tfunc_packin_#&4bit_bsligns
cvesi_tfunc_packin_8hit_bhO1l,
eveti_tfune_packin_B8hit_bsign,
eveti_tfunc_pack_128hit_bol,
evcti_tfunc_pack_128bit_bsian,
cevesi_tfunc_pack_16bit_bOl,
cycti_tfunc_pack_16bit_hsians
cveii_tfune_pack_1bit_b01,»
cvesi_tfunc_pack_1bit_bslany
cvedi_tfunc_pack_256bit_bh0l,
cvedi_tfunc_pack_255bit_bsigns
cvesi_tfunc_vpack_32bit_b0l,
cvesi_tfunc_pack_32bit_bsigny
cvetdi_tfunc_pack_64bit_b0ls
cvcti_tfunc_pack_k4bit_bsiony
cvedi_tfunc_pack_Bbit_bol,
cycst_tfunc_pack_8bit_hsiagns
cvecti_tfunc_product_cl28_bC1,
cvetli_tfune_product_cl128_bsigns
cvedi_tfunc_product_c256_b01,
cveli_tfunc_product_c2546_bhsiany
cveti_tfunc_product_ch4_hbOly
cve$i_tfunc_product_ch4é_hsiany
cveti_tfunc_product_i32_b01»
evedi_tfunc_product_132_bsigns
cvesi_tfunc_product_§54_b01,
cvedi_tfunc_product_i54_bhsign,
cvedi_tfunc_product_rl28_b01,
cvesi_tfunc_product_rl28_hslian,
cvedt_tfunc_product_r32_b01s

{3
{33
{32
{33
73:
131
{3:
{32
{2:
{13
{F2

{F1

{21
{1
{F:
{F:
{212
{2:
{2:
f1:
{F:2
{F:
{2:
{1:
{F:
{F:
{23
{1:
{F:
{Fs
{2:
{2:
{21
{1:
{Fs3
{F:
{31
{3:
{F13
{F:
{F:
{F:
{F1
{F2
{3:
{3:
{3:
{3:
{32
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See FORTRAN: minval {three args
Sea FORTRAN: minval {three aras)
See FORTRAM: minval {three args)
See FORTRAN: minval {(three args)
See FORTRANG minval {(three args)
See FORTRAN: minval {three args)
See FORTRAN: minval {threes args)
See FORTRAN: minval {threz args)
See FORTRAN: pack {threa args)
See FNRTRAN: pack {three args)
See FNRTRAN: pack {thres args)
See FORTRAN: pack {three args)
See FORTRAN? pack {three args)
Sea FORTRAN: pack {threaz args)
See FORTRAN: vpack {three args)
See FORTRAN? pack {thres args)
See FORTRAN:T opack {thraes args)
See FORTRAN: opack {threes arags)
See FORTRAN: pack {three aras)
See FORTRAN: pack {three args)
Sea FORTRAN: pack {three args)
See FORTRAN: opack {thres arqgs)
See FORTRAN: vpack {two args)

Sae FORTRAN: pack {two args)

See FOARTRAN: pack {two args)

Sea FORTRAN: opack {two args)

See FORTRAN: opack {two args)

See FORTRAN: pack {two args)

See FORTRAN: pack {two args)

See FORTRANt opack {two args)

Sees FORTRAN: opack {two args)

Saa FORTRAN: pack {two args)

See FORTRAN: oack {two args)

See FORTRAN: pack {two args)

See FORTRAN: pack {two args)

See FORTRAN: pack {two args)

See FORTRAN: product {three args)
See FORTRAN: oproduct {(thres args)
See FORTRAN: product {three args)
See FORTRAN: oproduct {three args)
See FNRTRAN: product (thres args)
See FORTRAN: product {three args)
See FDORTRAN: vproduct {three args)
See FNRTRAN: product {three args)
Ses FORTRAN: bproduct {three args)
Ses FNORTRANT product {(threa args)
See FORTRAN: product {three aras)
Sea FDRTRAN: product (three args)
Sea FORTRANT product (three args)
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cvcti_tfunc_product_r32_bsigns
cvesi_tfunc_product_r64_bH01,
cvesi_tfunc_product_rb4_bsigny

cvesSi_tfunc_renlicate_128bit,
cvcsi_tfunc_replicate_l6bits
evedi_tfune_reniicate_lbit,
cvesi_tfunc_replicate_2%5&bit,
cvecili_tfunc_replicate_32bity
cveti_tfunc_repllicate_»64bit,
cvcli_tfunc_replicate_8bity

cvedi_tfunc_seq_132»
cveti_tfunc_saq_1IH4%,
cvetdi_tfunc_spread_128hit,
eveti_tfunc_spread_16bit,
cvesi_tfune_spread_lbit,
cvesi_tfunc_spread_25Ablt,
cvesi_tfunc_spread_32hity
cveli_tfunc_spread_64bit,
cvosi_tfunc_spread_Bhit,
evesi_tfunc_sum_cl128_bll,
cvedi_tfunc_sum_cl2B_bsigns
cvetli_tfunc_sum_c256_b01,
cveti_tfunce_sum_c256_hsign,
cvedi_tfunc_sum_cbHa_hdl,
cvesi_tfune_sum_chHa_bsliany
cvodi_tfunc_sum_1J32_bo1,
cveti_tFfunc_sum_1i32_bsiany
cveti_tfunc_sum_i64_b01»
cvesi_tfunc_sum_iH4_bslign,
evedi_tfunc_sum_rl128_ho0l,
cvcdi_tFfunc_sum_rl28_hsigny
evesi_tfunc_sum_r32_b01>»
cveti_tfunc_sum_r32_bsligns
cvesi_tfunc_sum_rbhé_bhol,
cveli_tfunc_sum_rb64 _bsigns
evesi_tfunc_transpose_128bity
cveti_tfunc_transpose_l6bit,
cvedi_tfunc_transpose_lbit,
cvesi_tfunc_transpose_256bity
cveti_tfunc_transpose_32bity
cveti_tfunc_transpose_BKabit,
cvedi_tfunc_transpose_8bit,
cvesi_tfunc_unpack_128hit_hOl,
cveti_tfunc_unpack_128hit_bsians
cvesi_tfunc_unpack_16bit_bO0l,
cvesl _tfunc_unpack_1l6hit_bsiany
cvesi_tfunc_unpack_1hit_bo0l,
ceveti_tfunc_unpack_1lbit_bsigny
cvesi_tfunc_unpack_2546hit_h0l,

{3:
£33
{32
{3:
{Fs
{3
{F:
{3:
{3:
{F?
{F:
{3:
{33
{F:
{3:
{F:
{3:
{3:
{Fs
{2:
{1z

{Fs
{Fr:
{Fs
{F:
{F:
{22
{1:
{22
{1:
{2
(2
{2:
{1:
{32
{F12
{3:
{F2

{3:
{Fz
{2:
{1:
{F:
{Fs
{2:
{1
IF2

See
See
See
See
Sea
Sen
See
Sea
Sae
See
See
Ses
See
See
See
See
Ses
See
See
See
See
Sanm
See
See
See
See
See
See
See
See
See
See
See
See
See
Ses
See
See
See
See
See
See
See
See
See
See
See
See
See

FORTRANS
FORTRAN?
FORTRAN?
FORTRANS
FORTRAN:
FORTRAN:
FORTRAN?®
FORTRANS
FORTRAN:
FORTRAN?
FORTRAN:
EORTRAN:
FORTRAN:
FORTRANS
FORTRAN:
FORTRAN:
FORTRAN?
FOIRTRANS
EDRTRAN:
FORTRAN:
FORTRAN:?

FNRTRANS

FNRTRAN:
FORTRAN:
FORTRAN?S
FNDRTRAN?
FORTRANS
FNORTRAN?
EORTRAN:
FORTRAN:
FORTRANS
FORTRAN:
FORTRAN:®
FORTRAN:
FORTRAN?S
FORTRAN:
FORTRAN:
FORTRAN?
FARTRAN:
FORTRAN:
FORTRAN:
FORTRAN:®
FORTRAN?
FORTRAN?
FORTRAN:
FORTRAN:
FORTRANS
FORTRAN:?
FORTRAN:

product {(three
product (thres
product {thres

replicate
replicate
replicate
replicate
replicate

replicate

replicate

seq {thrze
seq (threa
spread {array
spread {array
spread {array
spread larray
spread {array
spread (array
spread larray
sum {three
sum {three
sum (three
sum {threa
sum {threes
sum {thraa
sum {three
sum {three
sum {threa
sum {three
sum {three
sum {thres
sum {thres
sum (thres
sum {three
sunm {three
transpose

transpose

transpose

transpose

transpose
transpose
transpose
unpack
unpack
unpack
unpack
unpack
unpack
unpack

args
args)
args)

args)
args)
first
first
first
first
first
first
fFirst
args)
args)
args)
args)
args)
arags)
args)
aras)
args)
args)
args)
args)
arqas)
args)
args)
args)

ara)
ara)}
arqg)
arg)
arg)
arq)
arg)
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cve}i_tfunc_unpack _256bit_bsigns{F: See FORTRANSY wuynpack
cveti_tfunc_unpack_32bit_»b01, {2: See FORTRANt unpack
eveti_tfunc_unpack_32bit_bsiagnsy {23 See FORTRANZ wunpack
cycti_tfunc_unpack_64bit_bllsy {2t See FORTRAN: unpack
cvcti_tfunc_unpack_»h4bit_bsigns {1: See FNRTRAN: unpack
cvetl_tfunc_unpack_8hit_boly {F: Sea FORTRANZ unpack
evedi_tfunc_unpack_8bit_bsigny {F: Ses FORTRANZT unpack
cvesi_veall_chary {1t See FORTRANS char {FIXED collation)
evesi_vecalli_char_collated, {1t See FNRTRAN: char {USER collation)
cve3i_veall_merge_char_bCls {22 See FORTRANZ merge
cvcti_veall_merge_char_bsigny {1: See FDRTRAM: merge
cvetli_vfunc_absy {1: See FNRTRAN: abs
cvesi_vwfunc_acosy {1: Sees FORTRAN: acos
cvesi_vfune_almag, {1: See FNORTRAN: aimag
cvclli_vfunc_ainty {1t See FORTRAN:® aint
evctl_wfunc_alogs {12 See FNRTRAN: galon
eve3l_vfunc_aloglls {1t See FORTRAN:Z 2alogl0
cvcti_vFfunc_amax0, {1: See FORTRAN: amaxd {two args)
cvesi_vFfunc_amaxls {1: See FORTRAN: amaxl {two args)
cycti_vfunc_amind, {1: See FORTRAN: amind {two args)
cveti_vfunc_aminly {1t See FNRTRAN: aminl (two args)
cvedi_vfunc_amods {12 See FORTRAN: amod
cveti_vfunc_and_1lbity {12 S2e FORTRAN: and {two argss bit)
cvedi_vEunc_and_babity {12 See FNRTRAN: and {two argss boolean)
cveli_vfunc_aninty {1: See FORTRAN: anint
cvesi_vFfunc_asing {1: Sae FORTRAN: asasin
cvcti_vfunc_atan, {1: See FORTRAN: atan
cychi_vfunc_atan?s {1: See FNORTRAN' atan?
cvesi_vfunc_atanhy {1t See FNRTRAN: atanh
cvesi_vfunec_bool_of_chary {1: See FDNRTRAN: bool {character arg only)
evesi_vfune_btol_bdl, {2: See FORTRAN: btol
cycti_vfunc_btol_bsigny {1: See FORTRAN: btol
cvetl_vfunc_cl28_to_cl28_powers {13 See FORTRAN: 1%%7 gperator
cve$i_vfunc_cl128_to_c256_powery {F: See FORTRAN: %%%!' operator
cveti_vfunc_cl2B8_to_cH4_powery {F: See FORTRAN: '**x? gperator
cvesi_vfunc_cl28_to_i32_powery {(F: See FORTRANS 7"%%?' pgperator
cvesl_vfune_cl28_to_164_powersy {13 See FORTRAN: '%%' gperator
cveti_vfunc_cl28_to_rl28_powars {1t See FORTRAN: 1%%' operator
evetli_vfunc_cl28_to_r32_powers {21 See FDORTRANt 9%%!' gperator
cvesi_vfunc_cl128_to_rb4_powersy {13 See FORTRAN: ¥%%?! gperator
cveli_vfunc_c256_to_cl128_powers {F: See FORTRAN: %' gparator
cveti_vfunc_c256_to_c256_powers {F: See FORTRAN: "*%' goerator
cevesl _vfunc_c256_ton_ch4_powersy {F: See FORTRAN: '%%? gperator
cvesli_vfunc_c256_to_132_powery {F: See FORTRAN: 1'%%' gperator
cvesi_vfunc_c256_to_i64_powers {F: See FORTRAN: '#%' gperator
cvesi_vfunc_c256_to_ri128_powers {F: See FNRTRAN: %%¥ gperator
ovedl_vfunc_c256_to_r32_powery {F: See FORTRAN: %%V operator
cvedi_vfunc_c256_to_rb64_powery {F: See FORTRAN: t%%! operator
cvesi_vfunc_cé4_to_cl28_powers {F: See FORTRAN: '#%%! gperator
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cveli_vfunc_cba_to_c256_power
cycti_vFfunc_cbé_to_cbh_povers
cveti_vfunc_cbé_to_i32_povers
cvesl_vfunc_chh_to_Iib4_powers
cycti_vfunc_chéa_to_rl28_pouwers
cvcti_vfunc_cbbd_to_t32_poner,
cveli_vfunc_ché_to_rba_powers

cvesi_vfunc_cabsy
cvesi_vfunc_ccosy
evc$l_vFfunc_cdahsy
cvesi_vfunc_cdcosy
cvesi_vfunc_cdexps
cycti_vfunc_cdlogy
cvesi_vfunc_cdsing
eveSi_vfune_cdsart,
cycti_vfunc_ceily
gveli_vfunc_cexps
cveti_vfunc_chabss
cveli_vfunc_cheosy
evedi_vfunc_chexps
eveti_vfunc_chlog»
cveti_vfunc_chsing
cveti_vFfunc_chsqgrty
cvedi_vfunc_cloay
cvesi_vfunc_cmpixy
cvesi_vfunc_conjoy
cvesi_vfunc_cosy
rvesi_v¥func_cosdy
cvetli_vFfunc_coshy
cvesi_vfunc_cotany
cveti_vfunc_csiny
cveii_vfunc_csarty
cvcti_vfunc_dabsy
cvcti_vfunc_dacoss
cvedl _vfunc_dasiny
cvesi_vfunc_datany
cvesi_vfunc_datan?s
cvesi_vfunc_dconjgs
cvesi_vfunc_dcosy
cvesi_vfunc_dcoshy
cevedi_vfunc_dcotans
cycti_vfunc_ddim,
cvesi_vfunc_dexps
cycti_vfunc_dims
cvecti_vfunc_dlimags
cveti_vfunc_dint,
cveti_vfune_diog,
cvc$i_vFfunc_dloglQ,
cycti_vfunc_dmaxl,

{Fs

IFe
{¥Fs
{Fs
{fF12
{Fs
{1:
f1:
{F1
{fs3

{Fs

{F:
{F:
{F:
{B:
{1:
{F2
{r
{F:s
{F:
{F:
{F:
{1:
{1:
{1
{1
{1:
{1:
{1
{1:
{1:
{1:
{1:

{1:
{1:
{F:
{1:
{1:
{Fs
{1:
{1:
{1:
{F:
{1:
{1:
{1:
{1:

See
See
See
See
Sae
See
San
See
See
See
See
See
See
Saa
Sae
See
See
Seae
See
See
See
See
See
See
Ses
See
See
See
Sea
See
See
See
See
See
See
See
See
Ses
Sen
See
See
See
See
See
See
See
See
See
See

FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN:

FORTRANS

FORTRAN:
FORTRAN:
FNRTRAN?S
FORTRAN:
FORTRAN:
FORTRAN:
FORTRANS
FORTRAN:
BASIC:

FORTRAN?:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRANS
FORTRAN:
FORTRAN?S
FORTRAN:
EORTRAN:
FORTRANS
FORTRANS
FORTRAN:
FORTRAN?
FORTRAN?
FORTRANM?
FORTRAN:
FORTRANS
FOARTRAN:
FORTRAN:
FORTRAN:
FORTRAN?
FORTRANS
FORTRAN:
FDRTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN?
FORTRAN:
FORTRAN:

1%%? oparator
t*%1 gperator
1%%' gperator
1%%? operator
t%%' pperator
t¥%?' operator
'%*1 gperator

cabhs
cCOoSs
cdabs
cdcos
cdexp
cdlog
edsin
cdsart
ceil
cexp
chabhs
cheos
chexp
chlog
chsin
chsart
clog
emplx
conljg
cos
cosd
cosh
cotan
csin
csart
dabs
dacos
dasin
datan
datan?
deonjo
dcos
decosh
dcotan
ddim
dexp
dim
dimag
dint
diog
dtoqll
dmaxl

{abs: for ¢255)
{cos for c2%6)
{exp for ¢256)
{iog for c256)
{sin for c¢256)
{sart for ¢256)
{rH4 arg and resylt)

{abs for ob4)
{¢cos for c64%)
{exp for c64)
{ing Tor cb4)
{sin for cbh4)
{(sart for cb64)

{two argsy real)

{conj3 for c¢25568)

{alimag for c256)

{two aras)
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cveti_vfunc_dminl,
cvcti_vfunc_dmods

cvetl_wfunc_dnint,
cvesi_vfunec_dorod,
eveli_vfunc_dsigns
evehi_vfunc_dsing

evcli_vfunc_dsinhy
cvesi_vfunc_dsarty
cycti_vfune_dtan,

cvesi_vfunc_dtanhy

cvedi_vfunc_eqv_1lbit,
cveti_vfunc_eqv_b4hity

cvesl_vfunc_erf,
cveti_vFfunc_erfoy
cvedi_vfunc_exps
cvctl_vfunc_exth,
cvesi_vfunc_floor,

cveli_vfunc_fract_party

cvcti_vfunc_habss
cvcsi_vfunc_hacosy
cvesli_vfunc_hasing
cvetli_vfunc_hatany
cvetri_vfunc_hatan?2,
cycti_vfunc_hconjgs
cvesi_vFfunc_hcos,
cvesi_vfunc_hcoshy
cvecti_vfunc_hcotan,
cveti_vFfunc_hdims
cycsi_vfunc_hexpy
cvetl_vfunc_himans
cvesi_vfunc_hint,
cveti_vfunc_hlogy
cvesi_vFfunec_hlogld,
cvesi_vfunc_hmaxl,
cvesi_vfunc_hminl,
cveti_vfunc_hmods
cvesi_vfunc_bnint,
cvesi_vfunc_hsiogn,
cevcsi_vfunc_hsing
cveti_vfunc_hsinhy
cvesi_vfunc_hsart,
cveti_vfunc_htany
cvedli_vfunc_htanh,

cve$li_vfune_i32_to_cl28_powery
cvesi_vfune_i32_to_c256_powers
cvedi_vfunc_132_to_cb4é_powers
cvest_vfunc_132_to_132_powery
cvesi_vfune_132_to_164_power,
cvecSi_vFfunc_132_to_rl28_povers

{1:
{13
{1:
{1:
{11
{1:
{1:
{1:
{13
{1:
{13
{1:
{1:
{12
{1:
{1:
{n:
{83
{2
{23
{23
{212
{2:
{F:
{22
{2:
{21
{22
{2
{*:
{2:
2
{2:
{23
{23
{2:
{23
{22
{22
{2:
{2:
{22
{21
{F:
TF2
{Fs
{F:
{F:
{F:

See
See
See
See
See
See
Sae
See
Sae
See
See
See
See
See
See
See
Sea
Sea
Sae
See
See
See
See
See
See
Sae
Sae
See
See
See
See
See
See
Sae
See
See
See
See
See
See
Ses
See
Sea
Sea
Sea
See
See
See
See

FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FORTRANS
FORTRAN?
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FDORTRAN:
FORTRANS
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN:
B3ASIC:

3ASTIC:

FORTRAN:
FORTRAM:
FORTRAN:
FORTRAN?
FORTRANS
FORTRAN:
FORTRANS
FORTRANS
FORTRAN?
FORTRAN?
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN:
FORTRAN:
FORTRAN?
FORTRAN:
FORTRAN?®
FORTRAN:
FORTRANS
FORTRAN:
FORTRAN?
FORTRAN?
FORTRAN:
FNRTRAN:
FORTRAN?

dminl
dmod
dnint
dprod
dsian
dsin
dsinh
dsart
dtan
dtanh
eqy
eqv
erf
erfc
exp
exth
int
fo
habhs
hacos
hasin
hatan
hatan?
hconljo
heos
heosh
hcotan
hdim
hexp
himag
hint
hiog
hionld
hmax1
hminl
hmod
hnint
hsign
hsin
hsinh
hsart
htan
htanh

{two aras)

{two argsy Hit)
{two argss bhoolean)

{boolean flrst arg)
{r64 arg and result)
{r64 arg and result)

{conjo for cb64)

{aimag for cé64)

{two args)
{two aras)

‘%%1 gperator
Y*%?! gperator
%% gperator
t%%? gperator
*%%? operator
Y¥%x1 gperator
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cvedi_vfunc_132_%o_r22_power) {f3: Sens FDRTRAN: '%%*' operator
eveti_vfune _i32_to_ré64_vower {F: See FORTRAN: k%' gperator
cvesi_vfunc_¥564_to_cl128_powersy {1: See FORTRANZ '#%%' gperator
cvetl _vfunc_I64_to_c256_powery {F: See FORTRAN: 9%%x1 gperator
cvesi_vfunc_Ib64_to_ché_poners {F: Sepe FDORTRAN: '%%?' pperator
cvcsi_vfunc_l64_to_132_powers {F: See FORTRANt '%%' gperator
cveti_vfunc_H&4_to_li64_powers {1: See FORTRAN: 1%%1 gparator
cvcsi_vfunc_Il64_to_r128_powery, {1: See FORTRAN: '*%¥' operator
evesi_vfunc_l64_to_r32_powers {22 See FDORTRAN: 1%%? operator
cvesi_vfunc_lb6é_to_rb4s_powery {1t See FORTRAN? 1%%?' gperator

cvesi_vfunc_labs, {1: See FORTRAN: 1labs
cvesi_vfunc_ichary {13 See FORTRAN: ichar {FIXED coltation)
cvesi_vfunc_ichar_collated, f1: See FORTRAN: ichar {USER cotiation)
cvesi_vfunc_Jdims {1t See FORTRAN: idim
cyecsli_vfunc_ldnints {12 See FORTRAN: ldnint
cveti_vfunc_Hihnint, {1: See FORTRANt ijhnint
cveti_vfunc_indexs {1t See FORTRAN? index
cvesi_vFfunc_insby {1: See FORTRAN: Insbh {boolean first arg)
cvesi_vfunc_1Isigns {1: See FORTRAN: isign
cveti_vfunc_jabs, {F: See FORTRAN: Jabs {abs for §32)
cevesi_vfunc_Jjdims {F: Sea FORTRAN: jdinm {dim for 132)
cvesi_vfune_JjmaxD, {F: See FORTRAN: JmaxD {max for 132)
cveti_vfunc_jmin0O, {Ft See FORTRANt jmind {min for §i32)
cvesi_vfunc_Jjmody {Ft See FORTRANS jmod {mod for §32)
eveti_vfunc_Jisigns {F: See FORTRAN: jsign {sign for {32}
cvesi_vfunc_1len, {1: See FORTRAN: 1fen
cvcti_vfunc_1leq_b0l, {23 See FORTRAN: =See Note 1-
cvesi_vfuns_leqg_h0l_collated {22 See FORTRAN: =See Note 1~
cycti_vfunc_lea_bsign, {1: See FORTRAN: =See Note 1-
cvesi_vPunc_tleq_bsign_collated, {13 See FORTRANS =See Note 1=~
cevcti_vfunc_lge_b01, {2: See FORTRAN: =See Note 1~
cvcsi_vfunc_lge_hDl _cnitated, {2: See FORTRAN: =Se2 Note 1~-
cvesi_vfunc_lage_bsign {12 See FNRTRAN: =See Note 1=
cvesi_vfunc_lge_bsign_collateds {1t See FORTRAN: «=See Note 1-
cvesi_vfunc_lat_bll, {2: See FORTRAN: =See Note 1~
cvesli_vfunc_lgt_b0l_collated, {2t See FORTRAN: <=See Note 1-
cvesi_vfunc_lot_bsiagns {1t See FORTRAN: =See Note 1=-
cvesi_vfunc_lgt_bsign_collated, {1t See FORTRAN: =Se2 Note 1-
cvesi_vfunc_lle_h0l, {2: See FORTRAN: =See Note 1~
cvesi_vFfunc_lle_bll_collateds {2: See FORTRAN: <«=See Note 1=~
cvcti_vfunc_lie_bsigns {12 See FORTRAN: =See Note 1~
cveti_vfunc_lle_bsign_coltated, {12 See FORTRAN: =See Note 1=
cvesi_vfune_11t_b0l, {22 See FORTRAN: ~See Note 1-
cvedi_vfunc_t1t_b0l _collateds {2t See FORTRAN: =See Note 1~
cvesl_vfunc_lit_bsigny f1: Sea FORTRAN: =See Note 1~
cvesi_vfunc_t1t_bsign_cotlateds {13 See FNORTRAN: =See Note 1-
cveti_vfunc_{Ine_bll, {22 See FORTRANT =See Note 1-

cveti_vfunc_Ine_b0l_collated,s {2t See FORTRAN: =See Note 1l-
cvetsi_vfunc_Iine_bsigns {1: See FORTRAN: =See Note 1-
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cve$i_vfunc_Ine_bsign_collateds {1: See FNRTRAN? «=S5ees Note 1-
cvesi_vfunc_ltob_bh0ls {23 Ses FDRTRAN: 1tob
cveti_vfunc_ltob_hsligny {1: Sea FORTRAN: 1tob
cvesi_vfunc_masks {1: See FORTRAN: mask
cveti_vfunc_maxDs {1t See FORTRAN: max0 {two args)
cveti_vfunc_maxl, {1: See FORTRAN: maxl {two args)
cvecli_vfunc_merge_128bhit_b01ls {232 See FORTRAN: merge
cveti_vfunc_meroe_128bit_bsigns {1t See FNRTRAN: merge
cevetli_vfunc_merge_16bit_bh01l, {F: See FDNRTRAN: merge
cvesi_wfunc_merge_16bit_bsigny, {F: See FORTRAN: merge
cvesi_vfunc_merge_l1bhit_hOl, {2t See FORTRAN: merge
cvesi_vfunc_merge_1lbit_bsigns {13 See FORTRANI merge
cveSi_vfunc_merge_256b1t_bO01l, {F: Sees FORTRAN: merge
cveti_vfunc_merge_256bit_bsigns {F: Sesa FORTRAN: merge
cvcti_vfunc_merge_32bit_b01, {2t See FORTRAN: merge
evesi_vyfunc_merge_32bit_bsligns {2: See FNORTRAN: merge
cvcti_vfunc_merge_babhit_hCl, {2: See FORTRANS: merge
cveti_vfunc_merge_h4bit_hsigny {1: See FORTRAN: merge
cveti_vfunc_merae_8bit_b01l, {F: See FORTRAN: nmerge
cveti_vfunc_merge_Shit_bsigns {Ff: See FORTRAN: merge
cvetli_vfunc_minG, {12 See FORTRANt min0 {two args)
cvcti_vfunc_minl, {1t See FORTRAN: minl {two args)
cyvcti_vfunc_mods {1: See FORTRAN: mod (ADA 'rem?
cveti_vfunc_mod_adas {A: See ADA: "mod?! ooerator
cvesi_vfunc_neav_lbits {1: See FORTRAN: neqv {two args»
cveti_vfunc_neqv_6é4hits {1: See FORTRAN: neqgv {two argsy
cvesi_vfunc_nint, {1: See FORTRAN: nint
cveti_vFfunc_not_lbit, {13 Sees FORTRAN: compl {(bit)
cvesi_vfunc_not_h4bity {13 See FORTRAN: compl {bool2an)
cvesi_vfunc_odd_bols {P: See PASCAL: odd
cveti_vfunc_odd_bslign, {P: See PASCAL: odd
cveli_vfunc_or_1bity {1: See FORTRAN: or {two argsy
cvesi_vfunc_or _b4bit, {1: See FORTRAN: or {two args»
cvedi_vfunc_rl28_to_cl128_powery {12 See FORTRAN: ?%*%k?! gparator
cvesi_vfune_rl28_to_c256_powers {F: See FORTRAN: 11%%! gparator
cveli_vfunc_rl128_to_cb4é_powers {F3 See FORTRAN: '%%' gparator
cvesi_vfunc_rl28_to_132_power, {F: See FORTRAN: 9%*! gparator
cvesi_vfunc_rl28_to_ib4_powery {13 See FORTRAN: '%*! gperator
cvehi_vfunc_rl128_to_rl128_powers {12 See FORTRAN: ?#%%' gperator
evest_vFfune_rl128_to_r32_powery {2: See FORTRAN: %*%! gperator
cvesi_vfune_rl28_to_rbH4_powers {1: See FORTRAN: 1*¥%? gperator
cvesi_vFfunce_r32_to_cl128_powers {2t See FORTRAN: %*%! gperator
cvedi_vfunc_r32_to_c256_powers {F: See FORTRAN: x¥1 gperator
cvesli_vfunc_r32_to_chh_ponery {F: See FORTRAN: t%%!' gparator
cvesi_vfunc_r32_to_i32_pouers {F: See FNRTRAN: '%*%!' gparator
cvedi_vfunc_r32_to_ib4 _powers {22 Se2e FNRTRAN: 1*%%! gperator
cvesli_vfune_r32_to_rl28_powery, {2: See FORTRAN: ¥%%'! gperator
cveti_vfunc_r32_to_r32_powers {23 See FORTRAN: '*%' gperator
cveti_vfunc_r32_to_rh4_powers {?2: See FORTRANS: '%%' gparator

operator)

bit)
boolean)

bit)
bhoolean)
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cvedi_vfune_rb4_to_cl2B_oowersy {13 See FORTRAN: '%¥' gperator
pvesi_vfunc_rbda_to_ec256_powers {F? See FORTRAN:? '%%! gperator
cvesi_vfunc_rhe_to_cbé_povery {F: See FORTRAN: 1%%' gparator
cvesi_vfunc_rbé_to_132_powers {F: See FORTRAN: '%%? gperator
cvcsli_vfunc_rb4_to_1564_power: f1: Sae FNRTRANZ t%%' gperator
cveli_vfunc_rbdb_to_rl28_powery {1t See FORTRAN: '#®%' gperator
cvesi _vfunc_rhé_to_r32_povery {2: See FORTRAN: v%%?' oparator
cve$i_vfunc_rba_to_rb4_pouers {12 See FORTRAN: '%%&! operator

cvesl_vfunc_rorody {22 See FORTRAN: rprod

cveli_vfunc_sagn_1564, {8t See BASIC: sgn {164 args i64 result)
evetli_wfunc_sgn_rbé4s {33 Sea 3ASIC: san {r64 argy 164 result)
evesi_vfunc_shift, {13 See FDRTRAN: shift {boolean first arg)
cvedi_vfunc_signs f1: See FORTRAN: sign

ceveli_vfunc_sins {1t Sae FORTRAN: sin

cvesi_vfunc_sindy f1: See FORTRAN: sind

cvesi_vfunc_sinhy {1t See FORTRAN: sinh

cvetsi_vfunc_sarts {13 See FORTRAN: sqart

cveil_wfunc_tans {12 S2e FNRTRAN: tan

cveti_vfunc_tand, {13 Sees FORTRAN: tand

cvedi_vfunc_tanh {1: Se2e FORTRANt tanh

]

{ Notes:

{
{ 1) Atl of the following code generator intrinsics appear in FORTRAN as
{ character relational operators. Some also appear In FORTRAN as
{ specific intrinsics.
{

{ _legq_bo1l> 1.,FD,"' operator {(FIXED coltation)
{ _1eqa_b0l_collated, '.EQs"' oprerator {USERP collation)
{ Yea_bsign, V.,FQ."' operator {FIXED collation)
{ leq_bsign_collateds 'wEQ.' operator {USER coltiation)
{ _fge_hol, 1oGFe? operators LGE intrinsic {FIXED collation)
{ 1ge_b0l_collated,s '+GE.' oparator {USER cofllation)
{ _loe_hsigns 1.,GE.,' operators LGE intrinsic (FIXED collation)
{ _l1ge_bslign_cettated, Y.GE+' operator {USER colfation)
{ lgt_bol>» 1.6T7,' oparagtory LGT intrinsic (FIXED collation)
{ Jot_b01l_collated, *.GT.' operator {USER coltation)
{ _tat_bsign, 1.6T+"' nperators LGT intrinsic {FIXED collation)
{ _1aot_bsign_collated, T.6T+' operator (USER ¢coltation)
{ _1le_bo01l>» Y LE, ! operators LLF intrinsic {FIXED collation)
{ _Hle_b01l _collateds T.LF.? operator {USER coltation)
{ lle_bsigny 1,LE+' overatorsy LLE iIntrinsic (FIXED collation)
{ _11e_bsign_collated, 1,L¥.! operator {USER coltation)
{ _11t_h01l, 1.,LT.? ooerators LLT intrinsic {FIXED coltation)
{ 11t_b01_coltated, 1,LT." operator (USER coltation)
{ 1it_bsigny "oLTe! operators LLT intrinsic (FIXED cotlation)
{ _11t_bsign_collated, 1,1T.? operator {USER collation)
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_Ine_bdl, 1.NE.? operator {FIXED co ation)
_ine_b31_collated, "W NEL?! operator {USER gcoltlation)
_ine_bsigny ' NEL? orerator {FIXED colliation)
_Ine_bsign_coltated, '.NE,? operator {USER coltation)

2) Function "cvetli_mfunc_ranft® gorresponds to the FORTRAN "ranf?®
fntrinsic having no source arguments or having a scalar source
argument, In either case the code generator intrinsic has no
arguments, Function "ecvesSi_mcall_ranf” porresponds to the FORTRAN
"ranf® intrinsic having an array arqgument and result., In this case the
code generator Intrinsic has no argumentss but has an array result
{apoearing »s the first and only subroutine argument}), For both secalar
and array versions of "Yranff", the generated CYRER 180 code references
the variables "mivirandom_muttipliier” and "miv$random_seed",

2) Functions "cvecsi_mcall_ranget”™ and "Yowvcti_mcall_ranset® gorrespond
to the FORTRAN processor-supplied sybroutines PRANGET™ and "RANSET™
respectively, The generated CYRER 180 code references the variables
"mivirandom_seed” and {(RANSET onty) "mivsinitial_seed®,

4) Fxcept for "cvcii_tcali_diagonal_char”s the Code Generator
"diagonal®™ jintrinsics reaquire an extra (third) argument which Is the
{constant) default value for a2ll array rasult slemants which are not on
the array diagonal. For "cvesi_toall_diagonal_char™s a3 blank string
is aluways used for the default values, so there are only two arguments,

5) Functlons "cvesi_mcall_scan_bhO01" and "evecii_mcall_scan_bsign™
gcorrespond to the CYRBIL intrinsic ™#scan®™ with the following restrictions,
The third operand must be a variable with the code generator type of
cvtsi_type_lInteger_bH4y and the fourth onerand must be a variable with
the code genarator type of spither cvtsi_type_bootean_0_1 or
cvtsi_type_boolean_siogn (as refiected in the function name). Both the
third and fourth operands must be varjabtes with a length of 4% bits,

Ay iy oy i oy by Ry sy Ay ) ey ey oAy e ey Ry PR ey ey g A Ry o Ay oy g Ay ey

2?7 FMT (FORMAT := ON) 2?
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€1.0 INSTRUCTION OPCODE USAGE

€1.C INSTRUCTION ORCODE _USAGE

VLG processes {optimizess vectorlizess etcs) code for a sequenca2 of
instructions passed tp it by the Host, The set of possibia
instructions can be thought of as the assambly language for an
abstract computer., Note that the actual code generated for a
perticular machine #ilt not be 8 one-for—-one translation from the
instructions passed by the Host, CVCG supports a large number of
instruction opcodes. Inline code will bhe generated for all of these
opcodes on the CYRER 180, and for most nf these opncodes on the CYRER
200. The rast of these opcodes will be genarated as calls to
fibrary routines, The parameter 1ist for such a library calt is
always placed In registers.

In order for the approprliate library routines to be present at
execution timey the Host must Include the appropriate library in the
tibrary_list field of the code_generator_attributes parameter of the
cypti_begin_module call.



{2=1
CYBER Vegctorizing Code Generator Interface Specification
85701703

- - - o, -

C2,C INSTRUCTION DPCODE NAMING CONVENTIONS

A A " -

€2.0 INSTRUCTICN OPCODE_NAMING CONVENTIIONS

-+0o bhe added later-
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€3.,0 INSTRUCTION NPLCODE DEFINITIONS

3.0 INSTRUCTION DPCODE DEEINITIONS

=t he added {ater-
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C4,0 CVTSI_CODE_GENERATNR_DPCODE
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C4s0 CVYTSI CODE_GENERATOR_OPCODE

22 PUSH (LISTEXT = ON) 272

?? POP 22

?7? PUSH (LIST 3= ON) ?2?

T cvttli_code_generator_opcode }
2?2 POP 27

?7? FMT (FORMAT 3= OFF) 2?2

TYPE
cvtsi_code_generator_opcode = (

{ Instructions availahle in Interfaces with result {aka Hashed Resuylt):

cvesi_op_h_and, {bit string logical and
cvesli_oo_bh_andn, {bit string logical and_not
cvcti_op_h_bitegy {hijt string compare equal
cvesi_oo_b_bitne {bit string compare not_equa!
cvesi_op_b_caty {BDP string concatenation
cveti_op_b_ceqs {RDP ¢coliagted compare equal
cvedi_op_h_cea_is { =%tn he delgted—

cvecii_oo_h_cgey {BDP cnllated compare greater_or_equal
cvesl_oo_b_cqge_l» { =tn he defeted-

cvesi_op_b_caty {BDP collated compare greater_than
cvesi_op_b_cat_1» { ~to he delated-

cvesi_oo_b_cle, {PDP collated compare less_or_eaqual
cvesSi_oo_b_cle_is { =-to be deleted-

cvedi_op_b_clity {80P collated compare less_than

cve$i_oap_b_clt_1» { =to he deleted-
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cveii_oo_b_cnes {8DP collated compare not_equal
cve$i_op_b_cne_i» {8DP index of c¢collated compare not_equal
cvesi_op_b_deqs {BDP decimal compare egual
cve$i_op_bh_dge, {BDP dacimal comoare greater_or_eausal
cvesli_oo_h_dgty {BDP dacimal compare greater_than
cvesi_oo_b_dtle {B8DP decimal compare less_or_esqual
cvesi_op_b_dit, {3DP decimal compare less_than
cvecsi_op_b_dna, {BDP decimal compare not_equal
cvel$i_op_b_eqvy {bit string loginal equivalent

cve$li_op_h_tlemp_besy {BDP lexical compare with broadcast constant

cvesi_op_b_1leqy {BDP lexical compare equal
cvedi_op_b_lea_1i» { =tn he deleated-

cvesi_op_b_1lges {8DP lexlical compare greater_or_equal
cycsi_op_b_tge_1i» { =to be detleted~

cvelSi_oo_b_lgt, {RDP Jaxical compare greater_than
cvetli_op_b_1lot_i» { =to be deleted-

cvedi_oo_b_1l1ley {ADP laxical compare less_or_equal
cvesli_op_b_lle_is { =to he deleted-

cvesi_oo_b_11¢t, {30P lexical compare less_than

cvest _oo_b_11t_ 1, { =to be deleted-

cvesi_op_b_1ine, {RDP texical compare not_eqgual
cvecdi_oo_b_Ine_i» {8DP index of lexical compare not_equal
cvesti_op_b_nands {bit string logical nand
cvesi_op_b_nors {bit string logical nor

cveSi_op_b_nots {bit string logical not
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cveti_op_bh_ory
cvcti_op_b_orny
cvesi_op_b_scany
cvesi_op_b_scan_i»
evesi_oo_b_xor»
cvesi_op_call,
cvedi_op_call_ps
cvesi_op_entry,
cvesi_op_funcy
cvcsi_op_lically
cvecsl_op_paramptry
cvesi_op_pops
cycti_oo_ptradd,
cvesi_op_p_arreltl,
cvcdi_op_p_arrrefy
cvecti_op_p_arrsecy
cvesi_oo_p_Ffield,
cvcli_op_p_list,
cvesi_op_p_1_list,
cve8i_op_p_paramy
cvesl_op_p_recelt,
cvecSi_op_p_recsec
cve$i_oo_bp_ref,

cves$i_op_p_substry

{bit string logical or

{bit string logical or_not

{BDP string scan for member

{BDP string index of scan for member
{hit string logical xor

{subroutine call

{subroutine call with specific parameter tist pointer
{orocedure entry

{function call

{intrinsic subroutine call

{create specific parameter list pointer
{pop from stack

{add Integer to nolnter value

{describe array element reference
{describe array reference

{describe array section reference
{describe record field reference
{describe 1ist of operands

{describe 1ist of lahels

{describe actual parameter

{describhe pseude=-srray element reference
{describe oseudo-array section reference
{ =unneeded?~

{describe substring reference
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cvesi_op_resety
cvesi_op_s_add,
cvc$i,op_s,and;
evedi_oo_s_andns
ceves$i_oon_s_convs
cvecsi_op_s_divy
cvetl_op_s_eas
cveli_opn_s_eqvy
cycsi_op_s_ge»

cvesSi_op_s_gts

cvesi_op_s_ifuncy

cveii_op_s_ley
ceves$i_op_s_1¢t,
cveldli_op_s_muls
cvesi_op_s_nand,
cve$i_op_s_ney
cvesi_op_s_nors
evesi_op_s_not,
cvcsSi_op_s_ory
evedl_op_s_orny
cvesi_op_s_rant,
cvcti_op_s_shfcy
cvesi_op_s_shfe,
cvedi_op_s_sudby

cvcti_op_s_xors

{reset stack pnointer to previous stack frame

{scatlar
fscalar
{scalar
{scalar
{scalar

{scatar

{scalar

{scalar
{scalar
{scalar
{scalar
{scalar
{scatar
{scalar
{scalar
fscatar
{scalar
{scalar
{scatar
{scalar
{scatar
{scalar
{scalar

{scalar

numeric
logical
logical
numeric
nymeric
numeric
logical

numeric

add

and

and_not

type conversion

divide
compare equal

equivalent

compare grester_or_equal

nuymeric compare greater_than

intrinsic function call

numeric compare less_or_equal

numaric
numeric
logical
numeric
logical
logical
logical

togical

compare less_th
multiply

nand

compare not_equ
nor

not

or

or_not

an

ranf intrinsic function cat!

circular shift

end_of?f
numeric

togical

shift
subtract

XxXor
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cvcti_op_v_add,
cvcti_op_v_and,
cvesi_op_v_andn,
cvesi_op_v_convs
cvesi_op_v_divs
cvesi_oo_v_=aas
cvell_oo_v_eavy
cvcdi_op_v_q2,

cvcsi_op_v_ot»

cvesl_op_v_1funcy

cvesi_op_v_Iifunc_r»

cvesi_op_v_1les
cvcsi_oo_vw_1%t»
cveti_opo_v_mul,
cvedi_op_v_nand,
evelti_op_v_nes
cvcsi_op_v_nory
cvcti_op_v_nots
cveSi_on_v_ory
gvcsi_op_v_orns
cvetl_oo_v_rant,
cveSi_oo_v_shfcy
cvcti_oo_v_shfe,

cvesli_op_v_subs

{vector
{vector
{vector
{vector
{vector
{vector
{vector
{vector

{vyector

{vector

{vector

- {yector

{vector
{vector
{vector
{vector
{vector
{vector
{vector
{vector
{vector
{vector
{vector

{vector

85701703

numeric add
1ogical and
logical! and_not

numeric type conversion
numeric divide

numeric compare 2qual
logicatl eguivalent

numeric compare qreater_or_enual
numeric compare greater_than
intrinsic function call

intrinsic reduction function call
numeric compare less_or_equal
numeric compare less_than

numeric multiply

logical nand

numeric compare not_equal

1ogical nor

logical not

fogical or

logicatl or_not

ran? Intrinsic function call
circular shift

end_off shift

numeric subtract
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cvesi_op_v_xory
{ Instructions avallable

cycsi_op_br_eaq
cvesi_oo_br_*f»
cve3i_oo_br_ges
cvcsi_oo_br_ats
cevesi_op_br_1i»
cvedi_op_br_1ley
cyvcti_op_br_1t,
evedi_op_br_ne,
cycti_op_br_ty
evesi_oo_br_us
cevesl_op_b_adds
cvcSi_op_b_bitmover
cyvedi_op_b_convs
cycdi_op_b_divs
cveli_op_b_edity
cvcti_op_b_moves
cvesi_op_b_move_bcey
cve$i_oo_b_muls

cvc$i_oo_b_shfecy

cvedi_op_h_shfc_ro

{ *¥%to be renamed cyvcti_op_b_shfe_r*

cveti_oo_b_suby

cvctl_op_b_trans

{vector

togical) xor

in Interfaces without result {aka Non-Hashad):

{branch on numerlic equal

{branch
{branch
{branch
{branch
{branch
{branch
{branch
{branch

{branch

on

on

on

iogical
numeric

pumeric

indirect

on

on

on

on

numerio
numeric
numeric

logical

false
greater_or_equal

greater_than

{ess_or_equal
less_than
not_squal

true

unconditionally

{BOP decimal add

{bit string move

{BDP dacimal typa conversion

{8DP decimal divide

{BDP string edit

{BDP string move

{3NP string move of broadcast constant

{BDP decimal multiply

{BDP dacimal shift end_off
{ %*%to be renamed cveSi_op_b_shfexx

{RDP decimal shift end_off rounded

{RDP decimal subtract

{8D0P string transtiation
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cvesi_ono_deref,
cvetl_op_huw_spacs
cvedi_op_Jumptbli,
cvcii_op_labelref,
cveti_oo_procraf,
cveti_oo_ptrmoves
cvesl _op_ptrref,
cvesi_oo_pushy
cvedi_op_p_blocks
cvesi_op_o_bilockend,
cvec$i_oo_p_def,
eveti_oo_p_inity
cvcsi_oo_p_initend,
cevcsi_op_p_Vlabhel,
cvesi_op_p_liney
evesi_oo_p_procy
cve$i_op_p_procend

cvesi_op_return,

{oointer dereference

{hardware speclific instruction
{create jump table
{create 1abel reference
{create procedure raoferance
{pointer move

{create pointer reference
{push onto stack

{start of basiec block

{eand of basic block

{ =unneeded?-

{start of initliallzation code
{end of initialization code
{start of 1ahelled code
{start of scurce line
{start of orocedure

{end of procedure

{orocedure raturn

cvcii_op_s_1_to_s» {scalar move long to shorts truncated on f12ft
cvel$i_oo_s_move, {scalar move

cvcsi_op_s_vparens {scalar parenthesization

cvedi_op_s_s_to_1» {scalar move short signed to longs sign extended
cvedi_on_s_u_to_1» {scatar move short unsignad to tongs zero extended
cvesi_oo_v_gqgthry {vector gather, fixed interval



C4-8

CYRER Vegtorizing Code Genarator Inter®ace Specification

B5/01703

C4.0 CVTSI_CODE_GENERATOR_DPCODE

cvesl _oo_v_athr_hy
cvcsi_op_v_gthr_1i»
cvehi_oo_v_1_%to_s>»
cvesli_op_v_movas

cvcti_op_v_pareny
cvcsli_op_v_sctrs

cveti_op_v_sctr_bs
cvedli_en_v_sctr_1,
cvesi_oo_v_u_to_1I»

cvesi_op_v_v_to_1,

{vector gather blockssy fixed interval

{vector gather according to index vector

{vector move long to shorts truncated on left
{vector move

{vector parenthesization

{vector scatter, fixed Interval

{vector scatter blocksy fixed interval

{vector scatter according to Index vector
{vector move short unsigned to longs zero filled

{vector move short signed to fongy sign =2xtended

{ ¥*to be renamed cvecti_op_v_s_to_J)**x

{ Instructions internal to Code Genarators with result {eka Hashed Result):

cveti_op_h_demp_c)y
cvesi_op_exthy
cvcsi_oo_exth_c»
cvctl_op_inshy
svcdi_oo_insh_c»
cvecti_op_load_hy
cvecsi_op_marky
cvesi_op_mskby
cvesSi_op_mskbh_c»
cve$l_op_ptradd_c»
cvetl_op_p_array,

cvc$i_op_p_bdescrs

{BDP decimal compare with constant

{bit string extraction

{pit string extraction according to constant
{bit string insertion

{bit string Insertion according to constant
{l1oad with hashed result

{mark t1ogical value

{bit string mask creation

{bit string mask creation according to constant
{add Integer constant to pointer value
{describe array reference

{describe ADP descriptor

cvcsl_op_p_callinfos {describe additional call information
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cvesi_oo_p_cpypalry

cvesi_oo_p_memraf,
cvcsi_oo_p_strings
cveti_op_s_abhsy
cvetl_op_s_add_c»
cvectl_op_s_add_z»
cvesl_op_s_mul_c»
cvesi_op_s_shfc_oy
cvcti_op_s_shfe_o»
cvesi_op_s_xfery
cvedi_oo_s_xfer_cy
cvesi_op_s_xmit,
cvesi_op_v_xfar_ry

cve$i_on_v_xmit_r»

{ Instructlions Internal

cvesi_op_b_add_co»
cycti _oo_b_conv_co»
cve$i_op_b_1lcmp_c»
cvesi_op_h_move_c»
cycti_op_loady

cveli_op_p_cpylnrs
cvelbi_op_p_cpyupnry
evedl_op_o_mad)

cvcti_np_p_modend,

cvedi_op_p_solids

£4=-9

85701702

A -

{deseribe reglster palr

{describe memory reference

{describe string reference

{scalar
{scatlar
{scalar
{scalar
{scalar
{scalar
{scalar
{scalar
{scalar
{vector

{vector

numeric
numeric
numeric

numerie

ahsoluta value
add of a constant
add of a speclial constant zero

myuitiply of a constant

shift circular by 2 constant

shift and_onff by a constant

reqgister transfer instruction

register and constant transfer instruction

reglster transmit instruction

redyction transfer

instruction

raduction transmit instruction

to Code Generators without resulit {aka Non-Hasherd):

{BRDP decimal add of a constent

{8DP decimal type conversion of a constant

{BDP texical compare with a constant

{8pP string move of a constant

{1o0ad reglister

fdesnoribe reference to second register of a palr

{describe reference to first register of a palr

{start of compilation module

{end of compilation modutle

{start of solid optimization block
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cvc$i,ap_9,so!iﬂen§, {end of solid optimization block

cvci#i_op_set_cally
cvcti_op_store,
cvcti_op_s_move_oC»
cvedi_op_v_absy
cvedi_op_v_add_z,
evet$l_op_v_xfers
cvctli_op_v_xmit

)3

2?2 FMT (FORMAT := ON) 2?7

{set upo for procedure call

{store raegister

{scatar move of a constant

{vector
{vector
{vector

{vector

numeric absotutes vatue
numeric add of a special constant
transfer

transmit

zero
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