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2.0 PREFACE 

2.0 .eEff.A~f 

This docum~nt provides the external Interface Specification for the 
CY8ER Vectorizing Code Generator (eVeG). 
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3.0 INTRODUCTION 

The CVBER Vectorizing Code Generator (CVCG) supoorts the development 
of compilers for the followIng souree '8nguagest ADA, 8ASIC, C, 
COBOL, CYBll, FORTRAN, and PASC'l; producing object code for 
execution on (any model of) the fo"owing target machines: CYBER 
180, CYBER 205, and CY8ER 250. A souree program In one of these 
languages Is first processed by the ap~roprlate co.pller's "Front 
End". which is language dependent and machine Independent. The 
Front End performs scanning. parsing. and semantic ana'ysis. The 
internal representation of the orogram used In the Front End Is then 
transformed into the internal representatlon used In the Code 
Generator by a "Bridge", whic~ Is both language dependent and 
machine dependent. The 8ridge receives support from 8 set of 
procedures provided by the Code Gen~r8tor_ which are co'.ectlve'v 
termed the CYCG "Interface". Finally the Code Generator transforms 
the program into object code for a speci'lc target machtne. CVCG, 
which Is language Independent and machine dependent, performs 
automatic vectorlzatlon, optimization, and memory and register 
alfocatlon. Hereafter, the term "Host" will be used to refer to the 
Front End and Bridge as a single unit, while the term "Sack fnd" 
wltl be used to refer to the Bridge and Code Generator as a single 
unit. 
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3.0 INTRODUCTION 
3.1 ARCHITECTURAL DIAGRAM 

The typical architecture of a co~pJter which uses the CV8ER 
Vectorlzinq Code Generator can be illustrated 8S 'o,'o~s. 
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4.0 INTERFACf PROCEDURES 

The eVeG Code Generator provides 9 set of Interface procedures which 
are callable from the Host (norma!ly 'rom the Bridge). They must be 
used by the Host to pass at' Information ~eeded by eves for the 
generation of correct code wIth the desIred level of optimization 
and vectorizatton. Procedures are also present which allow the ~ost 
to query eves about the object code It generates. 

A slng'e Invocation of the code generator consists of an ordered 
series of calls to the code generator Interfac~ Qroeedures. In the 
most general case this will consist 0' the following steps: 

1. A cal' to cvpS'_begln_module; 
2. Multiple calls to various definItion (cvpSi_deflne_ ••• ' and 

emission (cvo$i_emlt_ ••• ' ~rocedures; 
3. A cal' to cvp$i_begin_generatlon; 
4. Multiple calts to various query (cyp$i_query_ ••• ) a~d 

transmission (cvo$._transmlt_ ••• ) orocedures; 
5. 1 call to cvpSi_end_Qeneratlon; 
6. Multipte calls to various query (cvpSI_query_ ••• l procedures; 
7. A cal' to cvp$l_end_module. 

Steps 2 thrOUGh 6 are al. optional, however It step 3 is performed 
then step 5 must also be performed. 

Multiote invocations of the code generator are a"owed. Each 
Invocation Is Indeoen"~nt of all other Invocations; that Is, the 
code generator I~ eomp'etely (re"nitlallzed each time steo 1 Is 
performed. 

?1 PUSH (LISTEXT I- O~J) ?1 

?? POP 11 

??PtJSH (LIST t- ON) ?1 
{ cvpS._begin_generatlon } 
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4.0 INTERFACE PROCEDURES 
4.1.1CVP$I_BEGIN_GENFRATION 

11 POP ?1 

generate_errors_blnary: boo'ean; 
VAR generation_status: cvtS._generatlon_statusl; 

?UPPOSE: 

This procedure informs the code gener!tor that the Host has 
completed passing to the cade generator at. Informatlon needed In 
order to generate the object code. At this point the code generator 
wl., generate the requested object oode and Dlace It on the binary f.' e. 

QROERINGI 

All definition (cvpSi_deflne_ ••• l and emission (cYPS1_emlt_ ••• l 
procedure cal's must precede the ca11 to cypSi_begin_generatlon. 
All query (cvpSI_Query_ ••• l and transmission (cyoSI_transmlt_ ••• ) 
proc.dure c~'ls must follow the call to cvp$l_begln_ge"erat'on. 
There must be 8 subsequent call to evoSI_end_generation prior to the 
calt to cvp$i_end_modu'e. 

?? PUSH (lISTfXT :- ON) ?? 

11 POP 1? 

?? PUSH (LIST :- ON) 11 
{ cvpSI_heg'n_module } 
?? POP ?1 

PURPOSE: 

This procedure initiates the code generator. 

OJ?OERING: 

This proeedur~ must be ca1'ed prior to any other procedure in the 
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Interface. It may not be called again until after cvpSI_end_module 
has been catted. 

11 PUSH (LISTEXT :. ON) 11 

?1 POP 1? 

1? PUSH (LIST t- ON) ?1 
{ cvpS'_end_generation } 
?1 POP?? 

PURPOSE: 

This procedure 'nforms the code generator that the Host has 
completed passing to the code g~nerator all information that Is to 
be placed on t~e binary file. At thIs point the code gen~rator Mill 
finish generation 0' the binary 'I'e. 

ORDERING: 

A1' transmission levpSI_transmlt_ ••• J procedure calls must prec~de 
the cal' to cypSI_end_Qeneration. ontv quary (cvpSI_query_ ••• J 
procedure cat's' and the cal' to cvp$t_~nd_modu'e. ~ay fol'ow the 
calf to cvp$l_end_Qeneratlon. There must be one ca.1 to 
cvoSI_end_Qeneratlon for each ea" to cvpSI_beg'n_oenerat'on. 

11 PUSH tlISTEXT := ON) 11 

11 POP 11 

?? PUSH (LIST ,. ONl ?? 
{ cv~$I_end_modu'e } 
?1 pnp ?? 
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4.1.4 CVPSI_END_MODUtE 

PURPOSE: 

This procedure termInates the code qenerator. 

ORDERING: 
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No other procedure In the Interface may be catted after 
cvp$t_end_modute, unless and until cv~St_begln_modu'e Is cal ted to 
relnitlallze the code generator. There must be one call to 
cvpSI_end_modute for each cII' to cv.SI_hegln_moduie. If 
cvp$i_begfn_generatlon has been called, then cvp$i_end_module may 
not be called untIl after the corresponding cvpSi_end_Qeneratlon Is 
called. Otherwise, cvptl_end_module may be calted at any time after 
cvpSI_begio_modu'e. 
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4.0 INTERFACE PROCEDURES 
4.2 CONSTANT DEFINITION PROCEDURES 

Each constant referenced In one of the code emission orocedure calls 
must have been previously defined by one 0' the constant definitIon 
procedure cal Is. 

1? PUSH (l ISTEXT :. ON) 1? 

.COpyc cvtSI_array_constant 
*COPYC cvt$i_cOde_generator_ld 

11 POP 11 

1? PUSH (LIST := ON) 11 
{ cvpSi_define_array_constant } 
11 POP 11 

array_constant: cvt$i_8rraY_Const~nt; 
VAR constant_idt cvtSi_code_generator_ld); 

PURPOSE: 

This procedure defines and describes a one-dimensional array 
constant. 

? ? PUS H (l I S Tf )( T : • ON ) ? ? 

?? POP ?1 

11 PUSH (lIST :. ON) 11 
{ cvp$i_deflne_polnter_constant } 
?1 POP 11 
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This procedure defines a pointer eo~st~nt. The Code Generator wIll 
provide a bit pattern for the constant that corresponds to the 
standard NIL pointer 'or the target_system. 

?1 PUSH (lISTEXT 1- ON) " 

*COPYC cvt$l_code_g~ner ator _1 d 
*copyc cvtSi_scalar_constant 

?1 POP 1? 

?? PUSH (LIST :a ONl 11 
{ cvpSI_deflne_scala,_constant } 
11 POP 11 

scalar_constant: cvtSI_sca'ar_constant; 
VAR constant_id~ cvtSi_code_generator_id); 

PURPOSE: 

This procedur~ defines and describes a sc~lar constant. 
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4.0 INTERFACE PROCEDURES 
4.3 TYPE Df~INtTION PROCEDURES 

Each type referenced in one 0' the ty~e definition or object 
definition procedure eatls must have been previously defined by one 
of the type definItIon procedure ca"s. l collection of primitive 
tYDeS ere provided by the Code Generator for use tn describing the 
new', defined types: 

?1 PUSH (llSTFXT t- ONl 1? 

?? POP 11 

?? PUSH (LIST :- ON) 1? 
{ cvtSI_code_generato,_type } 
?1 POP 11 

TYPE: 
cvtSi_code_generator_type • « 

cvc$l_tvpeless. 
{ This Is used when the type 0' ~n object or operation Is unknown 
{or not applicable. 

cvcSI_type_lnteger~32J 
{ This primitive type Is used for operations upon objects which are 
{represented at the h8rdw~re implementation leve' with 32-bit signed 
{lnt~Qers. Note that CVCG requIres the objects themselves to be 
{defined In terms 0' another tyoe, usually In terms of 64-btt signed 
{integers having value bounds constraints. 

cvc$l_tvpe_real_32~ 

{ Objects of this type must h~ye 8 length of 32 bits. 
{ This orlmitlve type Is used for objects which are represented at 
{the hardware implementation leve' with 32-bit floating point values; 
{and for operations upon such ohjects. E.g. FORTRAN hatf precision. 

cvcSI_tvpe_integer_64, 
{ Objects of this type may have a fixed 'enoth between 1 and 64 bits. 
{ This prl~itlye type Is used 'or objects which are represented at 
{the h~rdw8re Implementation level with 64-blt sloned Integers; and 
{for o~er!tions upon such objects. Note that this primitive type is 
{also used in the definition of Integer objects having va'ue bounds 
{constraints. E.g. eVBIl lnteger, ordinal, suhrange. 

cvcSf_type_reat_64. 
{ Objects of thi~ type mast have a length of 64 bits. 
{ This primitive type Is used for objects which are represented at 
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4.0 INTERFACE PROCEDURES 
4.3 TYPE DEFINITION PROCEDURES 

{the hardware Implementation 'eve' with 64-blt ftoating point va es; 
{and for ooer3tlons upon such objects. E.g. fORTRAN rea'. 

cvc$i_type_complex_64, 
{ Objects of this type must have a length of 64 bits. 
{ This primitIve type Is used 'or objects which are represented at 
{the hardware implementation I~vet with a pair of 32-blt "oatlng 
{point va'ues; and for operations upon such obJects~ 

cvcSl_type_rea'_128, 
{ Objects of this type must have a length of 128 bits. 
{ This primitive type Is used for objects which are represented at 
{the hardware Imptementatlon leve' with 128-blt floating oolnt values; 
{and for operations upon such objects. e.g. FORTRAN double precision. 

cvcSI_tvpe_compfex_128. 
{ Objects of thIs type must have a length of 128 bits. 
{ This primitive type Is us~d .or objects which are represented at 
{the h,ardware Implementation level with a patr of 64-blt 'Ioatlng point 
{values; and for operations upon such objects. E.g. FORTRAN complex. 

cvc$l_type_comptex_256, 
{ Objects of this type must have ~ lenoth of 256 bits. 
{ This primitive type Is used for objects which are represented at 
{the hardware Implementation level with 8 pair of 128-blt floatIng 
{point values; and for operations upon such objects. 

cycSi_type_boo'ean_sign, 
{ Objects of this type m@y have @ f1xed length between 1 and 64 bits. 
{ This primitive type Is used 'or truth-valued objects whIch are 
{r@presented at the hardware imo'ementatlon feve' with 8 sIgned integer 
{or i~teger subrange; and for ooerations upon such objects. Atl 
{non-negative values are treated as FALSE, and ai' negative values are 
{treated as TRUE. E.g. CYBfR l80 FDRTPA"1 logical. 

CYCS,_tYDe_boolean_O_l, 
{ Objects of this tYDe ~~y have a fixed lenoth between 1 and 64 bits. 
{ This primitive type Is used for truth-valued objects which are 
{represented ~t the hardw~re Imotementation level with a signed integer 
{or Inteqer subrange; and 'or operations upon such objects. The value 
{of zero Is treated 8S ~.lSE, the value of one Is treated as T~UE, and 
{al I other,values have an undefined truth value. E.g. CYRIL boolean; 
{CY8E~ 200 FORTRAN logIcal. 

'cvcSI_tvpe_blt_strlng, 
{ Objects of this type may have a~y fixed hit 'e~gth. 
{ This prImitive type Is used for objects which are represented 
{at the hardware ImDlementatJon 'eve' with a sequence 0' bits; and 
{for operations upon such objects. E.g. CYBIl set. 
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cvc$l_type_dlsJolntf 
{ Objects of this type m~y h3ve any fixed bit length. 
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{ This primitive type Is used for objects whIch are represented 
{at the hardw~re Implementation level with 8 sequence 0' bits; In 
{addition the object mU$t have no oott.lzatlon Interference with 
{any other object of any type. E.o. many kinds or complier-generated 
{objects. 

cvcSI_type_unlon, 
{ Objects of this type m~y have eny fixed bit length. 
{ This primitive type Is used for objects which are represented 
{at the hardware Implementation level with a sequence of bits; In 
{addition the object has an oDtl~lzatlon interference with objects 
{of more than one type. E.g. FORT~AN boolean; CVBIL cell, sequence. 

CYCSJ_tvpe_bdo_O_pdu. 
{ Objects of this tYPe may have any fixed character length. 
{ This pri.ltlve type Is used 'or objects which are represented 
{at the hardware Implementation level like CY8ER 180 SOP type O. 

cvcSI_type_bdP_l_pdulsd, 
{ Objects of this type ~ay have any fixed character length. 
{ ThIs primitive type Is used 'or objects which are represented 
{at the hardware Implementation 'eve' like CYSER 180 BOP type 1. 

cvcSI_type_bdp_2_pds. 
{ Objects or this type m~y have any fixed character length. 
{ This primitive type Is used for objects which are represented 
{at the hardware implementation level like CYB€R 180 BOP type 2. 

cvcSI_type_bdD_3_pdstsd, 
{ Objects 0' this type may have any fixed character length. 
{ This primitive type Is used 'or objects which are represented 
{at the hardware implementatIon level fike CrBER 180 80P type 3. 

cvcSI_tvpe_bdp_4_udu, 
{ Objects of this type m~y have any fixed character length. 
{ This primitive type Is used ror objects which are represented 
{at the hardware Implementation level like CYeER 180 ROP type 4. 

cvcSI_tvpe_bdp_5_udtsch, 
{ Objects of this type may have ~ny fixed character length. 
{ This primitive ty~e Is used for objects which are represented 
{at the hardware ImplementatIon 'eve' 'tke CYBER 180 BOP type 5. 

cvc$i_tvpe_bdp_6_udtss, 
{ Objects of this type may have any fixed character length. 
{ This primItive tyoe Is used for objects Mhlch are reoresented 
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4.0 INTERFACE PROCEDURES 
4.3 TYPE DEFINITION PROCEDURE~ 

{at the hardware implementation level like CYeER 180 BOP tYDe 6. 

cvcSI_tvpe_bdp_7_udtsch, 
{ Objects of this type may have any fixed character length. 
{ This primitive tyoe is used for objects which are represented 
{at the hardware Implement8t1on level lIke CVBER 180 80P type 7. 

cvcSI_tvpe_bdp_B_udlss1 
{ Objects of this type may have any fixed character length. 
f This prlmltlv~ type Is used 'or objects which are represented 
{at the hardware implementation 'evel 'Ike CYBfR 180 SOP type 8. 

cvcSJ_tvpe_bdo_Q_a, 
{ Objects of this type may have any 'Ixed character length. 
{ This primitive type Is used for objects which are represented 
{at the hardware implementation level like CYBER 180 BOP t,~e 9. 
{E.g. FORTRAN character; CY8lt string. 

cvc$i_tvpe_bdp_IO_bu, 
{ Objects 0' this type may have any fixed character length. 
{ This primitive type Is used for objects which are represented 
{It the hardware Implementation level lIke CYBER 180 BOP type 10. 

cvcSI_type_bdp_ll_bs, 
{ 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 tlke CYBER 180 BOP type 11. 

cycSI_type_bdp_12_tpds, 
{ OhJects of this type mqy have any fIxed character length. 
{ This pri~ltiye type Is used 'or objects which are re~resented 
{at the hardware implementation 'evel 'Ike CYBER 180 BOP tYDe 12. 

evcSI_typs_bdp_13_tpdslsd, 
{ Objects of this type may have any fixed character length. 
{ This primitive type is used for objects which are represented 
{at the hardware 1mp'ementatlon level like CYBER 180 SOP type 13. 

cvc$l_type_bdo_14_thu, 
{ Objects of this type may have any 'ixed character length. 
{ This primitive type Is used for objects which are represented 
{at the hardware Implementatlo" level like CY8ER 180 BOP type 14. 

cvcsl_type_brlp_15_tbs, 
{ Objects of this type may have any fixed character length. 
{ This prl~ltlve tyoe Is used f~r objects which are represented 
{at the hardware Implementation 'evel like CYBER 180 SOP tVoe 15. 
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4.0 INTERFACE PROCEDURES 
4.3 TYPE DEFINITION PROCEDURES 

{ This primitive type 1s used for objects which are represented 
{at the hardware implementation level with 48-blt pointers. 
{E.g. CYRIL fixed pointers. 

cvcSi_type_array. 
{ This primitive type is used for objects which are represented 
{at the hardware Implementation level as an array 0' elements. 

cvcSi_type_record, 
{ This primitive type Is used for objects which are represented 
{at the hardware Implementation 'evel as a record structure. 

cycSi_type_proeedure, 
{ This primitive tyoe Is used for orocedures when they are treated 
{as objects of poInters. 

cvcSI_tvpe_intern91 
{ This primitive type is used onl, Internally to the Code Generator. 

} ; 

CONST 
cvcSI_type_char_strlng • CVC$,_tyoe_bdp_9_a, 
cvcSt_tyoe_lnteger • cvc$1_type_Integer_64; 
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4.3.1 CVPSI_DEFTNE_ARRAY_TYPE 

??PUSH (l ISTEXT t- ON) 1? 

.COPYC evtSI_srray_attrlbutes 
*coPYC cvtSI_8rrey_descriptor 
*copyc cvt$i_code_qenerator_ld 

?1 POP ?? 

?? PlJSH (LIST :- ON) 1? 
{ cvpSi_de'lne_array_t,pe } 
11 POP 11 

arr~y_attrlbutes: evt!'_9rra,_attrlbutesJ 
array_descriptor: AcvtSI_arrav_descrlptor; 

YAP tVQe_Jd: evtSI_code_generstor_ld}; 

PURPOSE: 

This procedure defines and describes a new array type. 

ORDERING: 
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The array ~'em@nt_tvpe must be previous', defined hy a C8" to one 
of the following ty~e defin.tlon procedures: 
cvp$'_deflne_8rray_tyoe, cyp$t_d~'I~e_lnteger_subtype, 
cvp$l_define_polnter_type, evpSi_detlne_proc_polnter_type, 
evp$i_deflne_ranQe_tvpe, cvpSi_define_record_type, or 
cvp$l_define_scalar_tYQe. 

11 PUSH tlISTEXT I· ON) 11 

11 POP 1? 

11 PUSH (LIST :- ON) 11 
{ cvo$'_deflne_lnteqer_subtype 1 
11 POP 1? 
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4.0 INTERFACE PROCEOURES 
4.3.2 CVPSI_OEFINE_INTEGER_SURTYPE 

parent_type: cvtSi_code_generator_id; 
lower_boundt Integer; 
up per _ b 0 un d t J n t e g e r ; 

VIR subtype_Jdt cvt$i_code_generetor_ld); 

PURPOSE: 
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This procedure defines and descrlhes a new subtype of a previously 
defined parent_type. Associated with this subtype are bounds 
constraints. It is the responsibility of the Host to ensure that 
objects of this subtype do not have va1ues outside the specified 
bounds. The Code Generator wil' not perform or introduce bounds 
checking based on the specified bounds constraints. 

The parent_type must be previoustydeflned by 8 cat. to 
cvpSi_define_range_type or by a call to cypSi_define_scafer_type. 
In the former C3se. the bounds of the subtyoe must not lie outside 
the bounds of the range type. In the .atter case, the scalar_type 
must be cvcSi_type_inteoer. 

11 PUSH (lISTEXT :- ON) 11 

11 POP ?1 

11 PUSH (lIST :. ON) 1? 
{ cvpSJ_define_polnter_object } 
11 POP 11 

PUPPOSE: 

pointer_ld: cvtSI_code_qenerator_ld; 
ohJect_t"yoe: cvtSI_code_generator_id); 

Thls procedure describes a pointer type in terms of the object to 
which it can point. 

OROER,lNG: 



4-14 
CY8ER Vectorlzlng Code Generator Interface Specification 

85/01103 

4.0 INTERFACE PROCEDURES 
4.3.3 CVP$I_DEFINE_PDI~TER_OBJECT 

The described pointer type must be prevIous', defined by 8 catt to 
cvp$l_define_pointer_type. Ther~ must be one cal' to 
cv,"_deflne_polnter_object for each cat' to 
cVPSi_deftne_polnter_type; thus no two eal Is to 
cvoSI_deflne_pointer_object may specify the same pointer_ld. The 
object_type must be prevtousty ~e'lned by a ca" to one of the 
fot'owing type definition procedures: cvp$l_define_array_type. 
ovpSI_deflne_lntege,_subtype, cvp$l_der'ne~polnter_type, 
evpSI_deflne_Pfoc_pointer_type, cvoll_deflns_range_type, 
cvpSi_deflne_record_type, or evo$l_deflne_sea'a,_type. 

1? PUSH (lISTEXT :~ ON) 11 

11 POP 1? 

11 PUSH (LIST :- ON} 11 
{ cvpSI_deflne_polnt~r_type } 
?1 POP ?1 

PURPOSE: 

This procedure defines a new pointer type. 

OPOEPfNG: 

The object which can be pointed to by a pointer of this type must be 
described In 8 subsequent catl to ey~'I_de'lne_polnter_object. The 
pointer object must be described before any references to the new 
pointer type occur In an object definition procedure. 

1? PUSH (lISTEXT I. O~) 11 

11 POP ?1 
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4.0 INTERFACE PROCEDURES 
4.3.5 CVPSI~DEFINE_PROC_POINTEP_TYPE 

?1 PUSH (LIST :- ON) ?1 
{ cvpSI_de'ine_proc_polnter_tVDe } 
1? POP 1? 

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

11 PUSH flISTfXT 1- ON) ?? 

1? POP ?1 

11 PUSH (LIST : - ON) ?1 
( cvptl_deflne_range_type 1 
11 POP 11 

I ower_hound: Integer; 
UP per _ h 0 un d : I n t e g e r ; 

VAR type_id: cvt$t_code_qenerator_ld); 
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This procedure defines and describes a new integer type with which 
bounds constraints ~re assoclated. It Is the responsibility of the 
Host to ensure that objects of this type do not have values outside 
the specified bounds. The Code Gener~tor wlfl not per.orm or 
Introduce bounds checking based on the specffle~ bounds constraInts. 

?? PUSH (LISTEXT :- ON) 11 

*copyc cvt$l_code_generator_ld 
*eopyc cvt$'_r~cord_attrlbutes 
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4.0 INTERFACE PROCEDURES 
4.3.7 CVP$I_DEFINE_~ECORD_TYPE 

11 POP 11 

11 PUSH (LIST :. ON) 11 
{ cvpS'_deflne_record_type } 
?1 POP 11 

record_attributes: cvtSi_record_attr1butes; 
record_descriptor: Acvt$'_record_descrlptor; 

VAR tvpe_ld: cvtSi_code_Qenerator_id); 

PUR.POSE: 

This procedure defines and deserlbes a new record type. 

ORDERING: 
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Each field_type of the record must be previously defined by 3 ca" 
to one of the followIng type definition procedures: 
cVP$i_define_srray_type, cyp$l_deffne_Integer_subtypef 
cvp$i_define_polnte,_type, cypSJ_deftne_proc_potnter_type, 
cvp$l_deflne_range_type, cypSI_deflne_reeord_typeJ or 
cvp$l_deflne_sc~18r_type. 

11 PUSH (lISTEXT:- ON) ?? 

*COPYC ev tSi_code_gener ator _ i d 
*copyc cvt$l_scalar_tyoe 

?1 POP ?? 

1? PUSH (LIST :. ON) 11 
{ cvoSI_deflne_sca'ar_type } 
1? POP 11 

scalar_type: cvtSI_scalar_tvoe; 
VAR type_.d s evtSI_code_generator_ldlj 

PUR.POSE: 



4-17 
CYBER Vectorizing Code Generator Interrace Specification 

65/01/03 

4.0 INTERFACE PROCEDURES 
4.3.8 CVPSI_DEfINE_SCAllR_TYPE 

This procedure defines a new seglar type. 
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4.0 INTERFACE PROCEDURES 
4.4 OBJECT DEFINITION PROCEDU~ES 

Each object referenced In one of the object definitIon. code 
emissIon, or query procedure eat's must have been prevlousl, defined 
by one of the object definItion procedure calls. 

11 PUSH fLISTEXT t. ON) 11 

*copyc cvtSI_code_generator_ld 
.copyc cvtSI_data_3rea_attrlbutes 

11 POP 1? 

11 PUSH (LIST :. OM) 11 
{ cvpSl~de'lne_data_8rea } 
11 POP?? 

d.t9_area_attrlbutes: cvtSI_d!t8_are8_sttrlbutes; 
VAR data_area_ld~ evtSi_code_generator~'d); 

PURPOSfl 

This procedure ~eflnes and deserib~s a new data are,. A data area 
is 8 region tn virtual ~emory where an unordered collection of data 
Items is placed (e.g. 9 eY8Il section). The relative location 
within the d~ta area of each data Item Is undefined; the Code 
Generator may 31ter t~e Item ordering from that given by the Host. 

1? PUSH (lISTEXT := ON) ?? 

*eopyc cvtSi_code_generator_'d 
*COPYC cyt$l_dat8_item_attr'but~s 

?? POP ?1 

1? PUSH (LIST :. OM) 11 
{ cvp$l_deflne_data_lte. } 
?1 POP 11 
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4.0 INTERFACE P~OCEDURES 
4.4.2 CVPSI_DEFINE_DATA_ITEM 

data_item_attributes: evtSI_datl_,tem_attrlbutes; 
VA~ data_item_ldt cvtS'_cod8_generato,_ld); 

PURPOSE: 
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This procedure defines and describes 8 new data Item. A data Item 
Is a positlona'" Independent region In virtual memory (e.g. a 
CY81l variable). If a data Item has an Internal strueture, the Code 
Generator wltl treat that structure as inviolable. 

OROERING: 

Every data Item must be assocf~ted with the enclosing_routine within 
which It was declared In the source language program; except that a 
data Item which Is dec',red at the module level with no 
enclosing_routine has an enclosing_,outlne of CVC$I_ni1_ld 
specified. Except for the case of ADA-style separate compilations, 
the enclosing_routine must be previously deflned by a cal' to 
evoSI_deflne_routlne. Every data Item ~ust reside In a data area. 
Note that data Items associated with dlffer~nt enclosing routInes 
may be placed In the same data area. The enctosinQ_data_srea must 
be previously defined by 8 eatt to cypI'_deflne_dat8_area. The type 
of the data item must be previously defined by 9 call to one of the 
'ollowing type definition procedures: cvpSI_define_arrav_type, 
cvpSl_deflne_lnteger_subtype, cVQSI_deflne_polnter_tyoe, 
cvpSI_deflne_proc_oolnter_type, cvp$'_deflne_range_tyoe, 
cvoSi_define_reeorrl_type, or evp$'_deffne_scalar_type. 

1? PUSH (l.ISTEXT t - ON) 11 

*copyc cvtS'_code_generator_ld 
*copyc cvt$l_param_area_attrlbutes 

11 POP 1? 

?? PUSH (LIST .- ON) 11 
{ cvp$l_deftne_param_area } 
?? POP 1? 
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4.0 INTERFACE PROCEDURFS 
4.4.3 CVP$I_DEFINE_'ARAM_AREA 

VAR psram_area_ld: cvtSI_code_generator_'d; 
VA~ precedlng~MOrd_ld: cvt$l_code_generator_ld); 

PURPOSE: 
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This procedure defines and describes a new parameter area. A 
par~meter area Is a region In virtual memory where an ordered 
cotlectlon of parameter Items Is placed (formlnq a parameter list). 
The relative location within the par3meter area of ege~ parameter 
Ite~ Is predefined; the Code Generator will preserve the item 
orderIng given by the Host. Each distinct routine call or 
dec'aratton in the program must have Its own distinct parameter 
area, even for different calls to the same routine; except that 
there Is no associated paramet~r area for the CVCG Intrinsic 
routines. 

?? PUS H (l 1ST EX T :. ON) ?? 

*COPYC cvtSi_code_generator_id 
*coPYC cvt$l_param_item_attrlbutes 

11 POP ?1 

?? PUSH (LIST :. ON) ?1 
{ cvpSl_define_para~_ltem } 
11 :POP 1? 

param_item_ittributesl cvtSI_param_ftem_attrlbutest 
VAR param_ltem_ld: cvtSI_code_qenerator_td); 

~URPOSEt 

This procedure defines 3nd describes a new parameter Item. A 
parameter Item Is a region In virtual memory where a parameter list 
entry Is p'~ced. Each parameter Item must have 9 physical layout 
(param_item_'ormatl con'ormlng to one of the layouts described In 
Section 5.2.5 of the SIS. 

OPOE~ING: 

Every actu~1 parameter item must have as its enclosing_routine the 
routine within which the associated actual routine call occurs In 
the source language orogram. Every ~or~31 oarameter Item must have 
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4.0 INTERFACE PROCEDURES 
4.4.4 CVPSI_OEFINE_PA~A"_ITE" 
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as tts enclosIng_routine the routine with which It Is associated. 
The enclosing_routine must be previously defined by a cal' to 
cvpSi_de'lns_Toutine. Every oa'~meter Item must reside In a 
parameter area. The encloslng_param_srea must be prevloust, defined 
by a call to evp$J_deflne_para._area. The type of each field 0' the 
parameter item must be prevlousl, d~'lned by ~ call to one 0' the 
fo"owing tyoe definltion procedures: evpSi_deflne_array_type, 
cvpS'_deflne_lnteger_subtype, cvo$i_deflne_polnter_type, 
cvp$l_def'ne_proc_polnter_type, cvpSI_deflne_,ange_type, 
evp$l_de'fne_,ecord_type, or cypSf_deflne_scalar_type. 

11 PUSH (LISlEXT :. ON) 1? 

*COOYC cvt$l_code_generator_ld 
*COpyc cvtSl_name 
*COPYC cyt$i_nestlnq_routi~e 

1? POP ?1 

'I? PUSH (LIST l -DN) 11 
{ cypSi_deflne_routine } 
1? POP ?1 

nesting_routine: cvt$l_nestinQ_routJne; 
routine_name: cvtSi_name; 

VAP routlne_ldt cvt$i_code_~enerator_ld); 

PURPOSE: 

This procedure defines a new routl~e (aka. procedure, function, or 
entry point). 

ORDEOING: 

The routine must be described In a subsequent catt to 
cvp$i_deflne_,outfne_attrlbutes. Every routine must be assoctated 
with the nesting_routine within ~hlch It Is statically nested; 
except that a routine at the outermost nesting level has an 
nesting_routine of cvcSi_nl'_ld specified. Except 'or the case of 
ADA-style separate compllat'on~, the nesting_routine must be 
prevlousl, defined by a cal' to cvp$l_d~flne_routlne. 
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4.0 INTERFACE PROCEDURES 
4.4.6 CVPSI_DEFINE_ROUTINE_ATTRtBUTfS 

??PUSH (ltSTEXT 1- ON) ?? 

.COPYC cvtSI_code_generator_ld 
*eopye cvtSI_routlne_sttrlbutes 

?1 POP ?? 

?? PUSH (LIST 1= ON) ?1 
{ cvpSI_deflne_routlne_8ttrlhutes } 
11 POP 11 

PURPOSE: 

routlne_fd: cvtSI_code_generator_id; 
routine_attributes: cvtSi_foutlne_attrlbutes); 

This ~rocedure describes a routine. 

ORDERING: 

85/01103 

T~e described routine must be orevlousl, defined by a eat. to 
cyp$i_deflne_routine. There ~ust be on~ call to 
cvpSi_define_routfne_sttrlbutes 'or each call to 
cvpt'_define_routlne; thus no two ca"s to 
evp$l_deflne_routlne_attrlbutes mAY soeclfy the same routlne_ld. 
The type of every routine which returns a value (has the function 
property) must be previousl, dePlned by a cat' to one of the 
following type definition procedures: cvp$f_deflne_array_type, 
cvoSI_deflne_lnteger_subtype. evpSI_de'lne~polnter_type, 
cYPSi_deflne_proc_pofnter_tvpe, cyp$l_define_range_type, 
cvp$l_define_record_type, or cvo$l_deffne_scalar_type. The 
routlne_tyoe of routines which do not h4ve the function property Is 
specified as cvcSf_nll_ld. 
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4.0 I~TERFACE PROCEDURES 
4.5 POSITION DEFINITION PROCEDURES 

Each position (I.e. tabel or 11ne) referenced In one of the 
position definItion or code emlsslon procedure calls must ~8ve been 
pr~vlous'Y defined by one of the position definition procedure 
calls. 

1? ~USH (LISTfXT :. ON) 1? 

*COPYC cvtSI_code_generator_ld 
*COPYC cvt$l_nsme 

1? POP ?1 

?? PUSH (LIST t- ON) 11 
{ cvp"_de"ne_labet } 
?1 POP ?? 

labet_names cvt$l_name; 
VAR tabet_ld: cvt$l_code_oeneratof_ld); 

PUQPOSE: 

This procedure defines a new 'abet. 

OROERING: 

The labet must be described In a ~ubsequent cal' to 
cVQ$I_de f lne_'abel_attrlbutes. 

?? PUSH flISTEXT Ie nN) 11 

.copyc cvtSI_code_qenerator_ld 
*copyc cvt'f_'abet_sttrihutes 

11 POP ?1 

11 PUSH (LIST :- ON) ?1 
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4.0 INTERFACE PROCEDURES 
4.5.2 CVPSI_DEfINE_lABEt_ATTRIBUTfS 

{ cvpSI_deflne_Iabel_attrlhutes 1 
?1 POP ?1 

PUR POSE: 

lebet_Jdl evt$f_eode_ge"~rator_ld; 
labe'_attributes: cvt"_'abe,_,ttrlbutesl; 

This procedure describes 8 label. 

ORDERING: 
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The described labet must be prevlousl, defined by a cal' to 
evpSI_deflne_'abel. There must be one clll to 
cyp$l_deflne_'abel_attrlbutes for each catl to cvpSI_deflne_'ahell 
thus no two calls to cv~Si_deflne_labet_8ttributes may specify the 
same tabel_.d. Every label must be associated wIth the tine_number 
on which It was defIned In the source language program. The 
line_number must be previously defined by a ca" to 
cvp$f_defln.e_.ine. 

71 PUSH (lISTEXT a- ON) 11 

*copye cvt'l_cocte_aenerator_ld 
*eopyc cvtSI_llne_attrlbutes 

1? POP 11 

1? PUSH (lIST := ONt 1? 
{ evpSi_deflne_llne } 
1? POP 11 

tine_attributes: cvt$I_'1ne_attrlbutes; 
VAR 'Ine_ldJ evtSI_code_Qenerator_Jd); 

PUR POS E t 

This procedure defines and descrfbes 8 new source 1lne. 
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4.0 INTERfACE PROCEDURES 
4.6 CODE EMISSION PROCEDURES 

The Host may pass 8 code sequence to eVeG using the code emission 
procedure calls. Each Instruction that may be placed In the code 
sequence is referred to In terms of that instruction's opcode. Thus 
an "s_add" Instruction is one having an opcode of "cvcSI_op_s_sdd" 
(scalar numeric add). Every Instruction must be associated with the 
line_number In the source language progra~ which fed to that 
instruction's emission. The tine_number must be previously defined 
by 8 ca.l to cvpSI_deflne_ltne. 

11 PUSH (LISTEXT .= ON) 1? 

*copyc cvt$l_code_oener ator_ld 
*copyc cvt$l_code_generator_opcode 
*copyc cvt"_lnstruetlon_attrlbutes 
tcopyc evtSI_lnstructlon_operand 

?1 POP 11 

?1 PUSH (LIST :- ON) 1? 
{ eVPSI_emlt_deref_lnstr } 
11 POP 11 

Instruction_attrlbutess cvtSI_,nstructlon_sttrlbutes; 
operand'l: cvtSI_lnstruction_operand; 

VAR instruction_ldt cvtSI_code_Qenerator_ld); 

PURPOSE: 

This procedure emits a "dere'" (pointer dereference) Instruction. 

ORDERING: 

The Instruction operand must be a data Item previously defined by a 
ca" to cvp$l_de'lne_dats_item, or must be the result of a 
prev10uslv emitted instruction. The Instructlon_id can be used as 
an operand In subsequent Instructions. 
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4.0 INTERfACE PROCEDURES 
4.6.2 CVP$t_EMIT_EN~_OF_OE8UG_PlCKET 

11 PUSH flISTEXT :. ON) 11 

?1 POP ?1 

?? PUSH (LIST :: ON) 11 
{ cvp$1_emlt_end_of_b8slc_b'oe~ } 
1? POP ?1 

PURPOSE: 
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This procedure is needed on'v when stylized debug code is to be 
generated. It Indicates that the end of a debug pac~et (normally. 
the end of 9 source language statement) has been reached. 

ORDERING: 

This procedure must be cal ted at the end of each debug packet after 
a" other code emission procedure eq'ts wlth'n that packet, and 
prior to any code emission procedure ea"s for tater debug packets. 

?? PUSH (lISTE~T :- ON) I? 

*copye cvt$l_code_generator_id 
*copyc cvtS'_lnstructlon_sttrlbutes 
*COPYC cvt$l_record_lndex_ltst 

1? POP 1? 

?? PU S H (t 1ST S = ON) ?? 
{ cvpSI_emft_,te'd_reference } 
?1 POP 1? 

Instruction_attributes: cvt$f_'nstructlon_attrlbutesl 
record_data_ltem: evt$i_code_generator_ld; 
record_Index_count: Integer; 
record_lndex_Ilst: AevtSI_record_lndex_llst; 

VAR Instructlon_ld1 cvt$l_code_Qenerator_ldl; 
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4.0 INTERfACE PROCEDURES 
4.6.3 CVPSI_EHIT_FIElD_REFERE"CE 

PURPOSE: 
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This procedure emits the instruction necessary to reference a field 
within a record or nested record. 

OROERING: 

The record_data_item must be a data item previously defined by a 
cal' to evp$t_deflne_dats_ltem. or must be the resu't of a 
previously emitted Instruction. The Instructlon_ld can be used as 
an operand in subsequent instructions. 

?? PUSH fttSTfXT :- ON) 11 

*copyc cvt$i_code_generator_id 
*coPYC cvtSI_lnstructlon_8ttrlbutes 
.COpyc cvt$I_lnstructlon_ooerand 
*coPYC cvtSl_instr_wlth_result 

11 POP 1? 

11 PUSH (LIST :. ON) 71 
{ cvp$l_emlt_lnstr_wlt~_resuft } 
11· POP ?1 

Instruction_attributes: cvtSf_lnstructlon_lttrihutes; 
opcode: cvt$i_instr_wlth_resuftJ 
operand'l: cvtSI_'nstruetion_operand; 
operandt2: cvt'I_lnstructlon_opersnd; 
operandf3: cvtSI_lnstructlon_operand; 
operendf41 cvtSi_lnstruetlon_operand; 

VAR instructlon_ld: cvtSI_code_generator_ld); 

PURPOSE: 

This procedure Is used for the emission of ~ost Instructions 'or 
which the Code Generator returns a result Identifier to the Host. 

The Instruction operands must be prevlouslv defined by a c~" to 8 
definition procedur~, or must be the result of a previously emitted 
Instruction. Unused operands are specified 8$ cvcSI_nl'_ld. The 
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4.0 INTERFACE PROCEDURES 
4.6.4 CVP$I_EMIT_INSTR_WITH_RESUlT 
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result instructlon_id can be used as an operand In subsequent 
Instructions. 

1? PUSH ftISTEXT := ON) 11 

*copye cvt'i_code_generator_.d 
*coPYC cvtSf_lnstructlon_attrlhutes 
*copyc cvtSI_lnstructlon_operand 
*coPYC cvtSI_lnstr_wlthout_'4su.t 

1? POP 11 

11 PUSH (LIST := n~) 11 
{ cypSI_emlt_'nstr_wlthout_resutt } 
?1 POP 11 

PURPOSE: 

Instruction_attributes: cvtSI_.nstructlon_attrlbutes; 
opcode: cvtSI_instr_wlthout_resutt; 
operandtls cvtSI_lnstruct'o"_operand; 
operand'2: cvt$I_lnstructlon_operandJ 
operandt3: cvt$I_lnstructlon_operand; 
operandl4: evt$l_instructlon_ooerandl 
target: cvt$l_code_Qenerator_ld); 

This procedure is used for the e.lssfon of those instructions 'or 
Hhfch the Code Generator does not return a result Identifier to the 
Host. 

ORDERING: 

The Instruction operands and tarqet must be ~reviousty defined by 8 
cal. to 8 definition procedure, or must be the result of a 
previously emitted Instructlo~. Unused noerands are specl'l@d 8S 

cvc'l_nt I_id. 

1? PUSH (LISTEXT :- ON) ?? 
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4.0 INTERFACf PQOCEOURES 
4.6.6 CVPSI_EMIT_tABEl_lIST 

*COPYC evt$i_code_gener9tor_ld 
*copyc cvt$l_code_generator_id_'ist 
*copyc cyt$i~tnstructlon_attrlbutes 

11 POP 11 

11 PUSH (LIST :. ON) 11 
{ cvpSI_emlt_labe'_Ilst } 
?1 POP 1? 

85/01/03 

instruction_attributes: evt$l_instruetlon_attrlbutes; 
'abel_count: integer; 
'abet_list: A cv tSI_code_generator_ld_1Ist; 

VAR list_ldl cvtt'_code_generator_ldlJ 

PURPOSE' 

This procedure emits a "p_l_'lst" ('abet fist) instruction. 

OROERING: 

Each labe' In the fist must be previously defined by 8 ca" to 
cvo$t_de'tn~_'abe'. The 1tst_ld can be used as an operand In 
subsequent instructions. 

?1 PUSH (lISTfXT:. ON) 11 

*copyc cvtSI_code_generator_ld 
*COPYC cvtSI_'nstruetlon_8ttrlbutes 
*coPYC cvtSI_lnstructlon_operand_.lst 

1? POP 11 

?? PUSH (LIST :2 ON) 11 
{ cvp$'_emlt_operand_'lst } 
11 POP 11 

Instruction_attributes: cvtSI_lnstruetion_sttrlbutes; 
oper and_count 1 Integer; 
operand_list: AcvtSI_lnstructlon_GPerand_llst; 

VAR Ilst_ld: cvtSI_code_Qeneratof_.d); 
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4.0 INTERFACe PROCEDU~ES 
4.6.7 CVPSI_EMIT_DPERAND_lIST 

PUR.POSE: 

This procedure emits a "p_list" (operand fist) Instruction. 

OROER!NGt 
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Each operand In the list must be orevlously defined by a cal' to a 
definition procedure, or must be the result of a previously emitted 
Instruction. The tlst_ld can be used as an operand In subsequent 
Instructions. 
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4.0 INTERFACE PROCEDURES 
4.7 QUERY PROCEDURES 

The Host may obtain certain Information from eVeG for use In 
creation of a reference map andlor of a (debug) symbol tab'e. This 
Information may on', be querfed subsequent to I cI11 to 
cvpSi_begin_generatlon. 

11 PUSH (lISTEXT :. ON) ?? 

*COPYC evtSi_code_generator_ld 
*eopye cvt$'_'ocatton 

11 PO~ 1? 

11 PUSH (LIST I· ON) 11 
{ cvp$l_query_'ocatlon } 
11 POP ?? 

ohJect_ld: cvt"_code_oenerator_'d; 
VAR location: cvtSI_'ocat'onl; 

ThIs oroeedure r~turns the location (I' In,) associated with a 
constant, object, labet, or rec~rd field. 

ORDERING! 

A constant must be previously defined by 
definition procedure. An object must be 
ca.t to an object definition procedure. 
defIned by a cat' to cvp$l_def'~e_t1be'. 
prevIously Identified as the result 0' 8 
cyp$i_emit_fleld_reference. 

?? PUSH flISTEXT :- ON) ?1 

a cal' to 8 constant 
orevlously defined by I 

A label must be Drevlously 
4 record field must be 

cat 1 to 
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4.0 INTERFACE PROCEDURES 
4.7.2 CVp$t_QUeRY_ROUTINE_lENGT~ 

11 POP ?1 

?1 PUSH (LIST :- ON) ?? 
{ cvpSi_query_routlne_length } 
11 POP 1? 

routlne_td: cvtSi_eode_generator_ld; 
VAR length: cvt"_size_ln_bytesl; 

PURPOSE: 
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This procedure returns the byte 1ength associated with 8 routine 
which has a "ocal', 'main', or 'xdelt routine_scope. If this Is an 
alternate entry point of a multiple entry poInt routine, then the 
length Is that assoeiat~d with th~ primary entry point. 

OROERING: 

The routine must be prevlous'y defined by a call to 
cvp$l_deflne_routine. 
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4.0 INTERFACE PROCEDURES 
4.8 TQANSMISSION PROCEDURES 
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eves will place a (debug) line table In the binary file 
automatlcall, unless cvcSI_no_debug_'1ne_tabte Is Included in the 
generation_restrictions field of the eode_generator_attrlbutes 
passed to cypSI_begln_module. With the transmissIon procedures the 
Host may direct CVCG to place additional information directly lnto 
the binary file. The Host Is responsible 'or the contents and 
structure of this Information; It will not be altered by CVCG except 
as described below for the (debug) symbol table. 

11 PUSH (lISTFXT 1- ON) 11 
*copye cvt$I~loader_tabte 
*copyc cvt$l_sfze_ln_bytes 

?1 POP 11 

?1 PUSH (lIST := n~) 1? 
{ evp$i_transmit_load~r_tabte } 
11 POP 1? 

PURPOSEs 

toader_table: AcvtSi_lo3~er_table; 
loader_table_length: cvt$'_size_ln_bytesl; 

This procedure transmits a loadgr tabte directly to the binary file. 
It should be used for att Host generated loader tables except the 
(debug) symbol table. 

11 PUSH (lISTEXT t- ON) 11 
*eopyc cvtSI_loader_tabte 
*coPYC cvtSI_slze_1n_bytes 

11 POP 11 

11 PUSH (LIST s- ONl 11 
{ cvp$l_transmit_symbo'_tebie 1 
11 POP ?1 
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4.0 INTERFACE PROCEDURES 
4.8.2 CVPSI_TRANSMIT_SY~BOl_TA9le 

PURPOSE: 

loader_table: Acvt'l_toader_tab'e; 
loader_tabte_'ength1 cvtSI_stze_ln_bytes}; 

This procedure transmits a (debug) symbol table directly to the 
bInary f.te. The tine table wilt be Inserted into the symbol table 
when the target system Is 8 CY8EP 200. Otherwise the symbol tahle 
Is transmitted unchanged. 

OROERINGt 

If cvps'_transmlt_symbo'_tabte Is called, then 
cvcSi_oo_debu9_symbof_tah'e .ust not be Inc'uded In the 
qeneration_restrictlons field 0' the code~generator_attributes 
passed to cvpSI_begln_module. If cvoSI_transmlt_symbo1_table Is not 
cat led, then cveSI_no_debu9_sy~bol_tab'e must be Included In the 
generation_restrictions field 0' the eOde_generator_sttrlbutes 
passed to cvpl'_begin_modu'e. 
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ll.O STACK FRAME LAVOUT 

Each stack frame on the syst~m stack consists or two sections: a 
fixed part and a variable part. The fixed part of the stack frame 
Is allocated memory by CVCG at compile time. The Code Generator has 
futl control of the memory layout 0' thIs fixed part. The varlab'e 
part of the stack frame Is a'iocated memory dynamically by the 
comolled program at execution time. The Code Generator has no 
control of the memory 'ayout of this v8rlabte part. Note that the 
Code Generator may allocate memory In the ve,lab'e part 
independently of Host directives to allocate me~ory In the variable 
oart. Thus consecutive Host alloe~tJons of memory In the variable 
oart are not guaranteed to allncate cons~cutlve locations 0' memory. 



41-2 
CYBER Vectortzing Code Generator Interface Specification 

85/01/03 

Al.O STACK FRAME lAYOUT 
A1.1 CYaER 180 STACK F~AME OIAGRAM 

A stack frame on the CYaER 180 system, as generated by CVCG, can be 
illustrated as fo"ow.s. 

+0 

+1 

• · 

t · 

: 

Reserved for NOSIVE use 

Parameter list Pointer 

+2 Reserved for Host use 

+3 Reserved for future use 

+4 Olsplay 
• · : 

+j Stack Variables .rea 

+k ! 

+m. 

· · 

Reg 1st er S p If' Are a 
I 

DynamIc Space 

• • 

, 
• · 

! 

1 

! 
t 

! 

1 ______ ----------------------, ~ . 
+n 

· • 
Register Save Area . . ! 

1 , .............•.............. , 
: 
! 

t 
(succeeding frames) f · 

< ........... .. 

Fixed 
Part 

t 

, ,. 

I 

, 
" <-----------.+ 

Variable t 
Part 

< •••••••••••• 

Associated with each procedure are the 'ollowing registers. 

AO The Dynamic Space Pointer contains the address of the next 
avall~bte word on the stack. 

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

42 The Previous Save Area Pointer contains the address on the 
stack of the catting oroeedure's Register Save Area. 

A3 The Binding Section Pointer contains the address of the 
binding section. 

A4 The Para~eter lIst Polnter~ uoon entry to a procedure, 
contains the address of the f'rst ~ord of the parameter list. 
The CVCG stores thfs address In the Parameter list Pointer of 
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the cat led procedure's stack 'rame. SubseQuent to storing 
A4, eVeG may reuse A4 for other purposes during execution of 
the rest of the procedur~. 

Al.1.1 CYRER 180 STACK FRAME 

+0 The word at word-offset 0 from the beginning of each stack I 

fr~me Is reserved by eVeG 'or use by the NOS/VE O~eratlng 
System. 

+1 The word at word-offset 1 from the beginning of each stack 
frame Is used by eVeG to contain the Parameter list Polntftr, 
left justified. 

+2 The word at word-offset 2 from t~e beginning of each stack 
fra~e Is reserved by eves for use by the Host language. 

+3 The word at word-offset 3 from the beginning of each stack 
frame Is reserved by CVCG for future use. No code should 
define or reference It. 

+4 The words starting at word-of'set 4 from the beginning of each 
stack frame are used by eVeG to contafn the static display, 
consisting of pointers which enable a nested procedure to 
access variables declared In Its enclosing procedures. The 
size of the display deDends on the nesting level. There Is 
one word in the display 'or each enc!osing procedure; the 
word contains the Current St8C~ ~rame address of the 
enclosing procedure, left Justified. 

+J The ~ords ImmedIately 'ollowlng the Dlsola, In each stack 
frame contain space for autom~tlc variables and workspaces 
having a fixed length at compile tl~e. The size and layo~t 
Of this space Is determined by eVeG. 

+k The words Im.ediately followlnq the Stack Variables Area 0' 
each stack frame contaln workspace used by CVCG to hold the 
contents ot hardware registers which must be spit led at 
el(ecutlon time. 

+m The Dvnamlc Space in each stack frame contains space for 
variables and workspaces having an unknown length at comol1e 
time. 

+n The Register Save Area Is created and used by the hardware 
CALL and RETUR~ instructions, for saving and restoring 
registers across a procedure eat'. 
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A stack frame on the CYBER 200 system, as generated by eves, can be 
illustrated as fO"OMS. 

+0 

+256 

+257 

t (preceding frames) 
· · 
1 

! 

: 

Register Save Area 
t 

Par.meter list Pointer 

Reserved for Host use 
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t 

, . 
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t 
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• • 
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! 

! 

< ............ . 

Fixed 
Pert 

Variable 
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t 
! 
! 
! 
! 
! 
! 

t · , 
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t 
! 
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• · • · 
I 
• · <= •••••• :: •• ::+ 

Associated with each procedure are the following registers. 

t18 The Oynamlc SP8C~ Pointer (OSP) co"talns the address of the 
next aval1ab'e even-wor1 on the stac~. 

tlC The Current Stack Frame (CSF) contains the address of the 
first word on tne stae~ for the given procedure. 

flO The Previous Save Area (PSA) contslns the address on the stack 
of the calling procedure's Register Save Area. 

'17 The Parameter list Pointer, upon entry to 8 procedure, 
contains the address of the 'Irst word of the parameter "st. 
The eVeG stores this address in the Parameter list Pointer of 
the called procedure's stack frame. Subsequent to storing 
Register #17, CVCG may reuse 117 for other purposes during 
execution of the rest of the procedure. 
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+0 The Register Save Area Js created and used by Instructions 
generated by CVCG, for saving and restoring registers across 
a procedure call. 

+256 The word at word-offset 256 from the beginning of each stack 
frame Is used by eVeG to contain the Para~eter list Pointer, 
right ju.stjfled. 

+257 The word at word-offset 257 from the beginning of each stac~ 
frame Is reserved by eves for use by the Host language. 

+258 The word at word-offset 2~8 from the beginning of each stack 
frame Is reserved by eves for future use. No code should 
define or reference It. 

+2SQ The words starting at word-offset 259 from the beginning of 
each stack frame are used by eves to contain the static 
display, consisting of pointers which enable 8 nested 
procedure to access variables declared In its enclosing 
procedures. The size of the dlsDlay depends on the nesting 
level. There Is one word In the dIsplay for each enclosing 
procedure; the word contains the Current Steck Frame address 
or the enclostng procedure. right justified. 

+j The words immediately fo'lowlng the Display In each stack 
frame contain space for 8utom9tlc variables and worksoaces 
having a fixed length at compile time. The size and layout 
of this space Is determined by eVeG. 

+k The words Immediately following the Stack V8rl~b1es .rea of 
each stack frame contain Morkspace used by eVeG to hold the 
contents of hardware registers which must be spilted at 
execution time. 

+m The Dynamic Space In each stack 'rame contains SPAce 'or 
variables and workspaces h8V'nQ an unknown length at compile 
time. 
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CYCG supports a large number of IntrInsic routines, I.e. routines 
(functions, subroutines, procedures, ete.) known to the Code 
Generator. !nllne code will be generated for most of these 
routines. The rest of these wll' be generated as cal's to library 
routines. The Host may request that the oarameter list for 8 
library call be placed In memory rather than In registers via the 
generation_restrictions field 0' the code_generator_attributes 
p~rameter of the cvpSI_begln_module calf. 

In order ror the appropriate library routines to be present at 
execution time, the Host must Include the math Ilbr.ry (mlfSllbr3ry 
on the CYBER 180) In the library_list field of the 
code_generatot_attributes parameter of the cyp$i_beglo_module cat'. 
If the Host references either of the code generator Intrlnslcs 
cvcSI_sfunc_fndex or cvcSI_vfunc_lndex, then the Host must also 
Include the Fortran library 'f,rSt'brary on the CYBER 180) In the 
Ii brary_' 1st. 
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82~O INTRINSIC ROUTINE NAMING CO~VE~TIONS 

Most Intrinsic names (such 8S AaS or DOTPRODUCT) are rea'Iy generic 
names representing a whole famlty of separate, soeclflc, routines. 
eves provides a dif'erent fntrlnslc_'d 'or each specific Intrinsic 
routine It supports. All routine Identifiers start with "cvcSI_t_" 

. where "%" is one oft "mea' I", "mfunc", "r'unc". "scali", "sfunc", 
"teall", "trunc", "Yeal'". or "vfunc". Many routine Identifiers 
also have a suffix to help Identtfy whIch specific routine Is or 
Interest. 

These are used 'or mlsce'taneous routines which are implemented as 
subroutine calls. If they are source language 'unctions 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 referenced In an I"structlon sequence by use of the 
"cvc$l_op_leal'" code generator opcodeJ except for the "ran'" 
function with an array result, ~hlch uses the ucvcSf_op_v_,anf fl 

opcode, and for the "ranget" and "ranset" subroutines, which use the 
"cvcSI_op_,anf" opcode. 

These are used for mlseeltaneous functions h4vlng a "on-character 
scalar result. The, are referenced In an Instruction sequence by 
use of the "cvcSi_op_ffunc" code generator opcode; except 'or the 
"ranf" function. Hhlch uses the "cvcSI_op_s_ranf" opcode. 

These are used for arr9Y reduction functions which return a scalar 
result. These funct.o"s are att Melt-behaved (Ie. have no side 
effects). They are referenced in an Instruction sequence by use of 
the "cycSI_op_v_ifunc_r" code generator opcode. 
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These are used for scalar functions which return a character scalar 
result. Not~ that these functions are Implemented as subroutIne 
cal's. The function result apoears as the fIrst subroutine 
argument, and the ntth 'unction argument appears as subroutine 
argument n+1. For each 'scal" function there Is a corresponding 
·Yeal'· function. These functions are all well-behaved (Ie. have 
no side effects). They are referenced In an instruction sequence by 
use of the "cvc$i_op_lcall" code generator o,code. 

These are used for seatar functions which return a non-character 
scslar result. For each 's'une' function there Is 8 corresponding 
tvrune' function. These functions are all well-be~8ved (Ie. have 
no side effects). They are referenced In an Instructton sequence by 
use of the "cvc$t_op_s_lfunc" code generator opcode. 

These are used for those transformational 'unctions which return 9 
character array result, and for those which are array reduction 
functions over 3 dimension which is not known at complte-time. h 
transformational function Is a function which In genera' can not be 
evsluated Independentl, for e3ch array element. Note that these 
functions are Implemented as subroutine cal's. The funetion result 
appears as the first subroutine argument, and the n 9 th function 
argument appears as subroutln~ argument n+l. These functIons are 
ai' well-behaved (Ie. have no sIde effects). They are referenced 
In an Instruction sequence by use or the "cvc$l_op_Jca't" code 
generator oncode. 

These are used for those transformatlona' functions which return a 
non-character array result (Including array reduction functIons with 
an array result, provided that the reduction dimension Is a 
comp"e-tlme constant). A transformational function Is a function 
~hleh In g~neral can not be evaluated In1ependentlv for each array 
e'ement. These 'unctions are al1 we"-be~aved (ie. have no side 
effects). They are referenced In an instructIon sequence by use of 
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82.0 INTRINSIC ROUTINE NAMING CONVENTIONS 
82.7 IDENTIFIERS CVC$I_TFUNC_ ••• 

These are used for non-scalar elemental functions which return a 
character erray resul't. A non-scalar elementa' function Is 8 
function wIth array arguments and an array result which can be 
eV91uated independent" for each array element. Note that these 
functions are Implemented as subroutIne calfs. The function result 
apoe~rs as the first subroutine argument, and the ntth function 
argument appears as subroutine arou.ent n+1. For each 'veall' 
function there Is 3 corresponding 'scalf' 'unction. These functions 
are all well-be~8.ed (Ie. have no side effects). They are 
referenced In an I~structlon sequence by use of the "cvcSI_op_'calt" 
code generator opcode. 

These are used for non-scalar etementa' functions which return a 
non-eh.raeter arrey result. A non-scalar elemental function Is 8 
functJ~n with array arguments and an array result "~Ich can be 
eV81u9ted independently for each array ele.ent. For each tvrune' 
function there Is a corresponding 'sfunc' function. These functions 
are all welt-behaved (Ie. have no side effects'. They .re 
referenced in an Instruction sequence by use of the 
"cvcSt_op_v_lfunc" code generator opcode. 

f32.1Q IJlEtillflER_S,UffllES, 

hs I gn: 

bOlt 

char s 

cb4t 

This Indicates that some of the operands and/or result 
have a value corresoondlna to the code generator type 0' 
cvtSI_type_bootean_siqn. 

This indicates that some 0' the operands andlor resutt 
~ have a value correspo~dlng to the code generator type of 

cvtSi_type_boo1ean_O_l. 

This indicates that some of the operands andlor result 
have a va'ue corresponding to t~e code generator tyoe 0' 
cvttl_type_char_strlng. 

'This Indicates that some of the operands andlor result 
have a value corresponding to the code generator type of 
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82.0 INTRINSIC ROUTINE NAMING CONVENTIONS 
B2.10 IDENTIFIER SUFFIXES 

el2S: 

e256: 

132: 

164: 

r32: 

rb4: 

r128: 

1b i tt 

8hit: 

16blt: 

32bitt 

64blt: 

128bft: 

This Indicates that some of the operands and/or result 
have 8 value corresponding to the code generstor type or 
cvtSi_type_complex_128. 

This Indicates that some of the operands and/or result 
h4ve a yalue correspondlno to the code generator tyoe of 
cvtSI_type_com,Iex_256. 

This Indicates that some of the operands andlor result 
have a value corresoondlng to the code generator tyoe of 
cvtSI_type_lnteger_32. 

This Indicates that some of the operands andlor result 
have 8 value corresponding to the code gener8tor type of 
cvt'i_type_lnteger_64. 

This indicates that some of the operands and/or result 
have a value corresponding to the code generator type of 
cvt$l_type_reat_32. 

This Indicates that so~e of the operands and lor result 
have 8 value correspo~dlng to the code generator type or 
cytSI_type_reat_64. 

This Indicates that some of the operands andlor result 
have a value corresponding to the code generator type of 
cvtSi_type_rea'_12S. 

This indicates that the operands andlor result have a 
length of 1 bit. 

This Indicates that the operands and/or result have a 
length of 8 bits. 

This Indicates that the operands and/or result have a 
length of 16 bits. 

This Indicates t~at the operands and/or result have a 
length of 32 bits. 

This Indicates that the ooerands and/or result have I 
tength of 64 bits. 

This 'ndlcates that the o~era"ds and/or result have a 
tength of 128 bits. 

collated: This Indicates that the operation uses a character 
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Most routines correspond to FORTRAN expression operators or to 
~O~TRAN Intrinsic routines (the specific version If there 1$ both a 
specific and 8 generic version with the same name) as defined In the 
CDC Standard fORTRAN language SpecifIcation. A few routines 
correspond to ADA operators as defined In the Military Standard for 
the AnA Programming language; or to BASIC routines as defined In the 
Virtual BASIC External Reference Sp~cl'icatlon; or to eVBIl 
Intrinsic routines as defined In the CYBll language SpecIfication; 
or to PASCAL predefined routl"es 8$ defined In the PASCAL User 
Manual end Report by Jensen and Wirth. Other miscel'aneous routines 
are provided as needed. 

Th@ order of arguments is that defIned for the posltlona' (rather 
than ~eyword' form of the routl~e. For binary operators, the 
leftmost ooerand corresponds to the first argument. 

The number of arguments (excluding function results which qre 
Implemented 3S subroutine arguments) Is that defined In the 
appropriate language specification, with the following exceptionsl. 

routines listed beioN Math a soect'led argument count. 
routines where an exception Is speclfleally noted below. 
routines having the 'collated' Identlflersufflx; these 
routines have o~e additional arQument (positIonally the last) 
which Is a 256-byte collation tab1e. 

Broadcast scalar arguments may be substituted for array arguments In 
the fotlowing cases: 

Iny one, but not both, arguments of a "on-scatar elemental 
function having two ar~u~ents (excludIng collation table). 

anyone or two, but not all three, arguments of 8 non-scalar 
elementa' functIon having three arguments (excluding 
cotlatlon table). 

anyone, two. or three, but not at' four, arguments of a 
non-scalar element., function havlno four arguments 
(excluding coltation table). 

the MASK argument of the 'ol'owlng 1rray reduction functions: 
maxval, mlnvaf, product. sum. If this argument Is I 
hroadcast scalar, It must also be a compile time constant. 

the first argument of the transrormational functlont diagonal. 
the third argument of the transformatlona' function. unpack. 
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1? PUSH (lISTEXT t= ON) I? 

11 POP 11 

11 PUSH (LIST := ON) 1? 
{ cvtSI_lntrlnslc_ld } 
??POP 11 

?1 FMT (FORMAT t. OFF) 11 

{ The foflowlng list includes at' those Intrinsic routines whIch are 
{ expected to be supported by the code generator in its 'Irst few 
{ releases. In support of the ADA, BASIC, C. COBOL, CYRtt, FORTRAN, and 
{ PASCAL languages. AdditIonal routines Mill be Included 'or supoort If 
{ and when their need Is Identified. Not at' of the listed routines wll' 
{ be supported by the first release of the code generator. Each routine 
{ name In the list Is followed by one or the following characters, 
{ Indicating In which code generator release It Is expected to first be 
{ supported. 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 

1 - To be supported In the first code generator release (for CDC fO~TRAN 
on the CYBER 180. with 8 restricted set of array tntrlnsicsJ. 

2 - To be supported In the second code generator release (for CDC FORT~AN 
on both the CYBER 180 and CVRER 200). 

3 - To be supported In an early code generator release (for CDC FORTRA~ 
on hoth machine fines, with a ful' set of array Intrinslcs). 

A - To be supported for the '"'tiat AOl and CYRIL re'e3ses. 
~ - To be supported 'or the Inltta' 8ASIC release. 
e - To be suPPorted for the Initial CYBlt release (see also 'A't. 
f - To be supported for a future re'ease of CDC FORTRAN with extensions 

'or new source data types Including: c6', e256. and 132. 
P - To be supported for th~ Initial PASCAL release. 

TYPE 
cvt$I_lntrinslc_i1 : ( 

cycSl_non_lntrlnslc, {It 
cycSi_meal'_current_staek_'rame_fAt 
cvcSI_mca,,_prevlous_save_srea. (At 
cvc$'_mcall_ranf, fl: 
cvcSi_mca"_ranget, {Ss 
cvcSi_mcal,_ranset, {ft. 
cvc$l_mcal'_sean_bOI, {e: 
cvcSI_mca"_scan_bslgn, (c: 
evc$f_mfunc_ranf, {It 

-This Is used 
See CY8Il: 
See CVRltt 
See FORTRAN: 
See FORTRAN: 
SeeI=ORTRAN: 
See CVflIl: 
See CYBIl: 
See FORTRAN! 

for non-Intrinsic routlne$­
'current_steck_frame 
,prevlous_sav8_are8 
ranf -See Note 2-
ranget -See Note 3-
ranset -See Note 3-
'scan -See Note 5-
.scan -See Note 5-
ranf -See Note 2-
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cveSf_rfunc_sl'_bOl, {2: See FORTRAN: a 11 (one arq, OIM) 
CVCSi_ffunc_8.'_bsign, {It See F ORTR AN: afl (one erg, no DIM) 
cycSi_rfunc_any_b01. {?: See FORTRAN: any (one ar g, no ot"'" 
cvcSI_rfunc_any_bsign. {I: See FORTRAN: any (one erg, no DIM) 
cycS'_rfunc_count_lblt, {PI See PASCAL: card 
cvcSI_rfunc_count_bOl, f2: See FORTRAN: count (one arg, no 01M) 
cvcSi_rfunc_count_bslgn, {I: See FORTRAN: count (one ,.rg, no OIM) 
cve$l_rfunc_dotpro~uct_c128, {It See fORT~AN: dotproduct 
cvcSI_rfunc_dotproduct_c256, {F: See FORTRAN: dotproduct 
cvcSi_rfunc_dotproduct_c64, {F: See FORTRANI dotpr oduct 
cycSI_rfunc_dotproduct_13Z, {F: See J: ORTR AN: dotoroduct 
cvc$'_r'unc_dot9roduct_16~, {I: See FORTR.AN: dotproduct 
cyc$i_rfunc_dotproduct_rI2S, {It See FORTRAN! dotproduct 
cveS,_,func_dotproduet_,32, {2 : See FORTR.AN: dotoroduct 
cycSi_rfunc_dotproduet_r64, {l: See FORTRAN: d·otproduct 
cvc$l_r f unc_maxval_'32_bOl, {F: See FORTRAN: msxva. (two ergs, no DIM) 
cvcSi_r'unc_maxva'_132_bslgn, {Ft See FORTRAN: maxva. (two args, no D IP4' 
cveSi_r f unc_maxv9'_164_bOl, {3: See FORTRAN: mallvs' (two args, no DIM. 
cvcSi_rtunc_maxval_164_bslgn, {3t See FORTRAN: maxval (two args, no DIM) 
cycSi_,func_maxvat_r128_bOl, {3: See FORTRANt maxvaf (two af gs, no DIM) 
cyc$'_rfunc_maxvs'_r128_bslgn, {3: See F ORTR AN: maxval (two args, no DIM) 
cvc$i_rfunc_m8.va'~r32_bOl, {]: See FORTRAN: mexval (two args, no DIM) 
cyc!i_rrunc_maxval_r32_bsign, {3' See FORTRAN: ",exva' (two ar gs, no DIM) 
cvcSI_rfunc_maxvat_r64_bOl, {3: See F ORTR 4N: maxval (tMO args, no DIM) 
evc$l_rrunc_maxval_r64_bslgn, {3: See F ORTR AN: maxval t two args, no DIM) 
cvcSi_rrunc_mlnval_132_bOl, {Ft See FORTRANt mlnva' (two args, no OtM) 
cvc$l_rfunc_mlnva'_1~2_bslgn, {Ft See FORTRAN: mlnval (two args, no 'lIM) 
cvcSI_rfunc_mlnvII_164_bOl, {3t See FORTRAN: mlnval (two args, no 01 M) 
cvcSI_rfunc_mlnvs'_f64_bslgn, {3: See FORTRAN: l1inval (two afas, no DIM) 
cvcSi_rfunc_minval_r128_bOl, {3t See FORTRANt ... Inval (two args, no DIM) 
cvcSI_r'unc_mlnva'_r128_bslgn, {3 t See FORTRAN: mlnyal (tMO args, no DIM) 
cvcSf_rfunc_mlnva'_r32_bOl, {3: See FORTRAN: mlnval (two args, no OI M) 
cvcSi_rfunc_mlnvat_r32_bslgn, {3' See J: ORTR AN t mlnva' (tHO ergs, no OIM) 
cvc$l_rfunc_mlnva'_r64_hOl, {3: See FORTRAN: mlnvel (two ergs, no DIM) 
avc$l_rfunc_mlnv81_r64_bslan, {3: See FOfrrR .AN: mlnval (two args, no 01 M) 
cyc$l_rfunc_product_c128_bOl. {3: See FORTRAN! product (two aros, no 01 Ml 
cvcS'_rfunc_~roduct_c128_bslg", {3t See f=ORTRAN: product (two at (IS, no OIM) 
cyc$l_rfunc_product_c256_bOl, {F: See FORTRAN: product (two args, no 01 Mt 
cvcS'_rfunc_product_c256_bslqn, {F: See FORTRAN: product (two ~rg$, no OIfI4) 
cvcSI_rfunc_Pfoduct_c64_bOl. {f: See FORTRAN: product (two ar os, no DIM) 
cvc$l_rfunc_produet_c64_bsiQn, {F: See. FORTRAN: product (two arg$, no DIM) 
cvcS'_rfu~e_Pfoduct_132_bOl, {F: See FORTR AN: product (two args, no DIM) 
cvc$l_rfunc_Pfoduct_132_bsign, {Fa See F f'JRTRAN t product (two args, no DIMt 
cvc$l_rfunc_product_164_hOl, {3: See FORTRANt product {two ar gs" no DIM) 
cvcSI_rfunc_product_164_bslgn, {3: See FORTRAN: product (two ~ros, no DIM) 
cvcS'_rfunc_produet_r128_bOl, {3: See FORTRAN: product (two args, no 01 M) 
cvcSI_rfunc_Pfoduct_r128_bslgn, f3s See f=ORTRAN: product (two args, no DIM) 
CYCS._,func_product_r3Z_bOl, {3: See FORTRAN: product (two .rgs, no OIMl 
cvc$l_rfunc_Pfoduct_r32_bslgn, {3: See FORTRAN: product (two arg~, no 01 Ml 
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cycSi_,func_product_r64_bOl, {3t See FORTRAN: product (two args, DIM) 
eveSI_rfunc_product_r64_bslgn, {3: See t: ORTRAN: product (two ar gs, no DIM) 
cvcSI_rfunc_sum_c128_bOt, {2: See FORTRAN: sum (two args., no ot M) 
cvcSI_rfunc_sum_c128_bslgn, {I: See FORTRAN: sum (two aT gs, no DIM. 
cvcSI_rfunc_sum_c256_bOl, {F: See FORTR.AN: sum (two args, no DIM) 
cvcS'_rfunc_sum_c256_bs'gn, {F: See FORTRAN: sum t two args, no DIM' 
cvcS'_rfunc_sum_c64_bOl, {Ft See F ORTRANt sum (two args, no DIM) 
cvcSI_,runc_sum_c64_bslgn, {Ft See FORT~.ANt sum (two args, no OIM) 
evcSi_rfunc_sum_i3Z_hOl, {F: See FOR.TRAN: sum (two 8rg5, no DIM) 
cvcSI_r f unc_sum_I!2_bsign, {f: See FORTRAN: sum (two args, n'O DIM) 
cvcSt_r'unc_su~_164_bOl, (2: See FORTRAN: sum (two args, no DI~U 
cycSI_rfunc_sum_164_bsiQn, {I: See 1= ORTR AN: sum ( two ar gs, no DIM' 
cvcS._rfunc_sum_r128_bOl, {2: See FORTRAN: sum (two args, no DIM) 
cvc$i_r.unc_sum_r128_bslgn, {It See FORTRAN: sum (two args, no DIM) 
cvcSI_rfunc_sum_r32_bOl, {2: See FORTRAN: sum (two args, no DIM) 
cvc$l_rfunc_sum_r32_bslgn, {2: See FORTRA~: sum (tHO ergs, no DIM) 
evcSI_rfunc_sum_f64_bOl, {Zt See FORTRAN: sum (two args, no DIM) 
cyc!l_rfunc_sum_r64_bsign, fl: See FORTRAN: sum (two args" no DIM) 
cvc$l_scat'_char, {1t See FORTRAN: char (FIXEO collation) 
cvcSl_scall_char_coltated, {It See FORTRAN: char (USER cotlationl 
cvcSI_scal'_merge_char_bOl, {2t See FORTRAN: merge 
cvcSl_sce"_merge_char_bslgn, {It See FORTR.AN: merge 
cvcSi_sfunC_8b$, {l : See FORTRAN: abs 
cvcSi_s'unc_8cos, {It See FORTRANI acos 
cveSl_s'unc_slmag, {l : See F ORTR AN: almag 
avcS._stune_slnt, {It See FORTRAN: alnt 
cvc$i_sfunc_stoQ, {It See fORTRAN t alog 
cvcst_stune_alogIO, {It See fORTRAN: a' 0010 
cvcSI_s'unc_amaxO, {I: See FORTQAN: amaxO (two argsl 
cvc$l_sfunc_8maxl, {I: See FORTRAN: amaxl (two args) 
cyc$l_sfunc_aminO, {It See FORTRAN: aminO (two ar QS) 
cycSi_sfunc_smlnl, {It See FORTRAN: amlnl (two aro.s) 
cvc$l_sfunc_amod, {I: See FORTRAN: amod 
cvcSI_sfunc_and_lbit, {It See FORTRAN: and (two args, bit) 
cvc$l_sfunc_and_64blt. {II See FORTRAN: and (two args, boolean) 
evc$l_sfunc_anfntJ (1: See FORTRAN! anlnt 
cyc$l_sfunC_8sln, {ll See FORTRAN: asln 
cvcSI_sfunc_atan, {1: See FORTRANt stan 
CycS'_sfunc_atan2, {l: Sf!8 FORTRAN: stanZ 
cvcSI_sfunc_atanh, {1: See F ORTR AN: atanh 
cvc$f_sfunc_bool_of_char, {l: See FO~TRANt boo (character arg only) 
cvc$l_sfunc_htot_bOl, {Zl See fORT~ANt bto 
evc$l_sfunc_htol_bslgn. {I: See f OR.TQ AN: bto 
CycS'_sfunc_c128_to_c128_~ower, {It See F f)RT~ A~ 1 '** operator 
cvcSI_sfunc_c128_to_c256_power, {Ft See FORTRAN1 '** oper ator 
cvcSI_s'unc_c128_to_c64_power, {F: C)ee F IJRTR A~: '** operator 
evcSf_sfunc_c128_to_f32_power, {F: See FORTRAN: '** operator 
cvc$l_sfunc_c128_to_i6~_power, {ll See FORTRAN: '** operator 
cvcSi_sfunc_c128_to_r128_power. {l : See FORTRAN: t*. operator 
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cvcSt_srunc_c128_to_r32_power, {2: See FORTRAN: '**' oper atar 
cycSi_srunc_c128_to_r64_power, {I t See FORTRAN: '**' operator 
Cyc$'_sfunc_c250_to_c128_power, {F: See 1= ORTRAN: '**' operator 
cvc'$i_sfunc_c256_to_e256_power~ {F: See FORTR,4~t '**' operator 
cycSI_sfunc_c256_to_c64_power, {Ft See FO~TRAH: '**' operator 
cvc$'_sfunc_c25b_to_132_oower, {J:: See FORTRAN: .**, operator 
cveSI_sfunc_c256_to_i64_power, {F: See F ORTRANt '**' operator 
cvcSi_sfunc_c256_to_'128_power. {Ft See FORTRAN: .*.t oper ator 
cycSi_sfunc_cZ56_to_r32_oower. {Ft See FORTRAf<,l: '**' operator 
cycSI_s'unc_c256_to_r64_power, {Ft See ~ORTRAN: '**' operator 
cycSI_sfunc_c64_to_c128_po"er, {F' See FORTRAN: '**' operator 
cvc'l_sfunc_c64_to_c256_~ower, {Ft See FORTRANt ,*.' oper ator 
cvcSt_sfunc_c64_to_c64_poMer, {Ft See F O~TJtAN: ' .. ' operator 
cvcSl_sfunc_c64_to_i32_Dower, {Fs See FORTRAN: '**' operator 
cvc$'~sfunc_c64_to_J64_power, {Fa See FORTRAN: '**' oper ator 
cvcSJ_sfunc_c64_to_r128_power, {f: See FORTRAN: '**' operator 
cvcSI_sfunc_c64_to_f32_powe" {ft See FORTRAN: '**' operator 
cycSi_sfunc_c64_to_r64_power. {Fa See fORTRAN: '**' operator 
eveSI_sfune_cabs, {I: See FORTRA~: cabs 
cvc$l_sfunc_ceos, f1t See FORTRAN: ceos 
cvcSI_sfunc_cdabs, {Ft See FORTRAN: cdabs (abs for c256) 
cycSi_sfunc_cdcos, {F t See FORTRAN: edcos (cos for c256l 
cvc$i_sfunc_cdexp, {F: See FORTRAN: cdexp (exp for c256) 
cvcS'_sfunc_cdlog, {F: See FORTRAN: cdtog ('og for c256) 
cvcSi_sfunc_cdsin, {Ft See FORTRAN: cdsln (s'n for e256l 
cvcSI_sfunc_cdsqrt. {F: 'See FORTRAt.4t cdsqrt ( .sQrt for c256) 
cycSI_sfunc_cet" {e: See BAS-Ie: eel' (r64 arg and result) 
cvcSi_sfunc_cexp, {It See FORTRAN: cexp 
cyc$i_sfunc_chabs, {Ft See FORTRAN: chaos Cabs for cblt} 
cvcSl_srunc_chcos, {F: See FORTRA.N: chcos (cos for c(4) 
cvcSI_sfunc_che~p, {Ft See F O,rTRAN: chexp ( exp for c64) 
cvcSi_sfunc_chlog, fF J See FORTRAN: ohlog (log for c64) 
cvcSI_sfunc_chsln, {F: See FORTRANt ehsln (s'n for c64) 
cycSI_sfunc_chsqrt, {F1 See FORTRAN: chsQr t. (sQrt for c64) 
cvcst_stune_clog, {It See F ORTP. AN' clog 
CV o$l_s func_cm pix, {l : See FORTRA~1 cmplx ( two ergS:f rea') 
cvcSf_sfunc_conJo, {It See FORTRAN: conjg 
cvcSI_sfunc_cos, {It See FORTRAN: cos 
cycSf_sfunc_cosd, {I: See FORTRAN: cosd 
cvc$l_sfunc_cosh, {I: See fORTRAN: cosh 
cvcSI_sfunc_cotan, {I: See F ORTR IN: coten 
evcSI_sfunc_csln, (1: See F ORTR AN t csln 
evc$f_sfunc_csqrt, {1: See 'F ORT~AN: esqrt 
c,c$l_sfunc_dabs, {It See FORTRAN: dabs 
cvcSi_sfunc_dacos, {l: See FORTRANt dacos 
cvc$l_sfunc_dasln, {It See FORTRAN: das'n 
cvcSf_sfunc_datan, {I: See FO~TRAN: datan 
cvcSI_sfunc_datan2, {11 See FORTRAN: datan2 
cvcSi_s'unc_dconJg, {Fl See F ORTR .AN: dconJq (conjg for c256) 
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Cvc$'_sfunc_dcos, {It See FOR.TRAN: dcos 
Cyc$'_sfunc_dcosh, {I: See F ORTRANt dcosh 
cvcSI_sfunc_dcotan, {F I See FORTRAN: deotan 
evcSI_sfunc_ddlm, {I: See FORT~AN : ddtm 
cvc$l_sfunc_dexp, {11 See FORTRANl dexp 
eveS i _$'f unc_d 1m, {II See FORTRAN: dim 
cycSI_sfunc_dlmag, {Ft See FORTRAN: d)mso ( a I mig for c256) 
cycSI_sfunc_dJnt, {I: See fORTRAN: dint 
cvcS'_sfunc_dlog, {It See FORTRAN: dtog 
cvcSI_sfunc_dloglO, (1: See FORTRANt dfoglO 
evcSI_sfunc_dmaxl, {It See FORTRAN: dmaxl Itwo args) 
cvcSI_sfunc_dminl, {II See FORTRAN: dmlnl (two ·args) 
CycS._sfunc_dmod. {II See FORTRANt dmod 
cvcSI_sfunc_dnlnt, {It See FORTRAN: dnlnt 
evc$'_sfunc_dprod, {1: See FORTRAN: dprod 
cvcSi_sfunc_dsign, £1: See FORTRAN: dsign 
cvcSI_sfunc_dsln, {It See FORTRAN: ds in 
cycSI_sfunc_dslnh, {1: See l= ORTRAN: dslnh 
cycSi_sfunc_dsqrt, {l: See FORTRAN: dsqrt 
cvcSI_sfunc_dtan, {I: See FORTRAN: dtan 
CycSt_sfunc_dtanh, {It See FORTR,~N: dtanh 
cveSi_sfunc_eqv_lbft, {1: See FORTRAN: eqv (two lrgs, bit) 
cycSI_sfunc_eQy_64hlt, {l: See FORTRAN: eQV (two args~ boolean) 
cvail_s'unc_erf, {l : See FORTRAN: ert 
cvcSI_sfunc_erfc, {I: ~ee FORTRAN: er'e 
cvcSI_sfunc_exPf {It See FOR.TRAN: exp 
cve$i_sfunc_extb, {It See FORTRAN: extb (boo'ean first arg) 
eyeSI_sfune_floor, {B: See S AS Ie: Int (r64 erg and result) 
cve$f_~func_fract_part, {s: See BAS Ie: fp (r64 arg and result) 
cvcSi_sfunc_habs, {2s See FORTRAN: habs 
cycSI_sfunc_haco$, {2a See FORTRA.Nt ht!tcos 
CycS'_sfunc_hasln, {2: See FORTRAN: hastn 
evetl_sfuRe_haten, {21 See FORTRAN: hatan 
cvcSI_sfunc_hatan2, {2 J See FORTRANt hatan2 
cvcSI_sfunc_hconJg, {F: See F ORTRANl hconjg (conJ\! for c64) 
evcS'_sfune_hcos, {2= See FORTRAN: hcos 
cvc$i_sfunc_hcosh, {Zt See FORTRAN: hcosh 
cvc$l_sfunc_heotan, {2t See FORTRA~: hcotsn 
evcSI_sfunc_hdlm, {2~ See FORTRAN: hdlm 
cvcS'_sfunc_hexp, {2t See FORTRAN: hexp 
cvcSI_sfunc_hlmag, fFs See FORTRAN: hlmag (almao for c64) 
evcSI_sfunc_hlnt, {Zl See FORTRAN: hint 
cvcSI_sfunc_htog, {2: See FORTRAN: hlog 
cvcSi_sfunc_htoglO, {Z: See FORTRANt "IoglO 
cycSI_sfunc_hmaxl, {Z: See FORTRAN: hmaxi (two args) 
cvcSI_sfunc_hrnlnl, {Z: See F ORTR AN: hmlnl (two Elrgs) 
cvcSi_sfunc_hmod, {21 See FORTR ANI hmod 
cvctl_sfunc_hnlntJ {2J See FORTRAN: hnlnt 
cveSI_sfunc_hsfgn, {2: ~ef! FORT~AN: hslqn 
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cvcSI_sfunc_hsln, {2: See FORTRAN: hsin 
cvcSi_sfunc_hslnhJ {'-a See FORTRAN: hslnh 
cycSI_sfunc_hsqrt, {Z: See FORTRAN: hSQrt 
cvcSi_sfunc_htan, {2: See FORTRAN: htan 
cvcSl_sfunc_htanh, {2t See FORTRA~: htanh 
cvcSl_sfunc_132_to_cI28_power. {F: See FORTRAN: '**' operator 
cvcSI_sfunc_f32_to_c256_oower, {f: See FORTRAN: '**' operator 
cvcSi_sfunc_i3Z_to_c64_power. {F: See FORTRAN: '**t oper ator 
cycSI_sfunc_132_to_132_poMer. {Ft See FORTRAN: '.*, operator 
cycSi_sfunc_.3Z_to_f64_poMerJ {F: See FORTRAN: '**' operator 
cveSi_sfunc_132_to_r128_power, {f: See FORTRAN: t**' operator 
cvc$i_sfunc_132_to_r32_power, {Fa See FORT~ANt t**' operator 
cvc$l_sfunc_132_to_r64_power, {F: See FORTRAN: '**' operator 
cveSI_s'unc_f64_to_c128_power, {1: See FO~TRAN: '**' oper ator 
cycSI_sfunc_i64_to_c256_power, {F: See FORTRAN: '**' operator 
cvcS'_sfunc_164_to_c64_powert {F: See FORTRAN: '**' operator 
cvcSI_sfunc_164_to_132_power, {F: See F ORTR AJ'~: '**t oper ator 
cvcSi_sfunc_i64_to_'64_powert {ll See FORTRAN: '**t operator 
cvcSt_sfunc_i64_to_r128_power, fl t See FORTRANt '**' operator 
CYCS'_sfunc_'64_to_r32_DoMerJ {2: See FORTRAN: '**' oper ator 
cvc$l_sfunc_164_to_r64_power, {It See FORTRAi'I: '**' operator 
avcSI_stunc_Iabs, {II See FORTRAN: labs 
evc$l_sfunc_lchar, {1: See F ORTR AN: Ichar (FIXEr) col 'attonl 
Cyc$'_sfunc_lchar_co"atedJ {It See F ORTR AN: Ichar (USER eol 'atlon) 
cycSI_sfunc_ldim, {tt See FORTRAN. idlm 
cvcSI_sfunc_tdnlnt. {It See FORTRAN: ldnlnt 
cvcSl_sfunc_lhnlnt, {l: See FORT~AN: Ihnlnt 
cvcSI_sfunc_fndex, {It See FORTRA~1 Index 
cvcSi_sfunc_insb, {l: See FORTRAN: insb (boolean 'Irst ar g) 
cvcSJ_sfunc_ls'gn, {I: Seft FORT~AN: Islgn 
cvcS'_sfunc_Jabs, {F: See FORTRAN: Jabs ( abs for 1321 
cvcSi_sfunc_jdlm, {J:: See FO~TRANI jdlm (dim for 132) 
cvc$'_sfunc_JmexO, {F: See FORTRAN: JmaxO ( max for 132) 
cvcSI_sfunc_JmlnO, {F: See FORTRAN: JmlnO (min for 1~2) 

cve$i_sfunc_jmod, {F: See FORTRAN: jmod (mod 'or 132) 
cvc$i_sfunc_js'gn, {Ft See FORT~A~'t jsfgn «s I gn for 132) 
cyc$l_sf unc_1 en, {It See FORT~AN: I en 
cvcSI_sfunc_'eq_bOl, {2: See FORTRAN: -See Note 1-
cvcSI_sfunc_leq_bOl_coltated, (21 See FORTRANI -See Note 1-
cycSI_sfunc_'eq_bslgn. {11 See FOR.TRAN: -See Note 1-
cvcS'_sfunc_'eq_bsiqn_col'atedf {1: See FORTRAN: -See Note 1-
cvcSI_sfunc_Ige_bOl, f2: See F ORT~ AN t -See Note 1-
cvcSI_sfunc_'ge_b01_collated, {2t See FORTRAN: -See ~ote 1-
cvcSI_sfunc_lge_bslgn, {1t See F ORTR AN: -See Note 1-
cyc$i_sfunc_'qe_bstgn_co"ated, {l: See F OPTRANI -See Note 1-
cycSI_sfunc_Igt_bOl, {2: See FORTRAN: -See Note 1-
cvctl_sfunc_'gt_hOl_co'lated, {2: See F O~T~ AN: -See Note 1-
evcSI_sfunc_lgt_bsign, {1t See FORTRAN: -See Note 1-
cyc$l_sfunc_'gt_bslgo_collated, {It See FORTRANt -See Note 1-
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cycSI_sfunc_'Ie_bOl, {Z: See FORTRAN: -See 
cveSi_sfunc_'Ie_bOl_cotfated. {2: See F ORTRAM: -See 
cvcSI_sfunc_'Ie_bslgn, {It See FORTRAN: -See 
CycS'_sfunc_I'e_bslgn_collated, {I: See FORTRAN: -See 
cvc$l_sfunc_Itt_bOl, {2: See FORTRAN: -See 
cvcSi_s'unc_'lt_bOl_cot'ated, {2: See FORTRAN: -See 
cvc$l_sfunc_tlt_bsign. {Ia See FORTRAN: -See 
cycSI_s'unc_ltt_bslgn_coltated, {I: See FORTP~N: -See 
cvc$l_sfunc_'ne_bOl, {2: See FORTRAN I -See 
cvcSI_sfunc_lne_bOl_collated. {Zt See FORTRAN: -See 
cvcSI_sfunc_lne_bslon, {I: See FORTRAN: -See 
evcSI_sfunc_tne_bsfgn_col'ated, {1: See F ORTRANt -See 
cvcSI_sfunc_1 tob_bOl, {21 See FORTRAN: Itob 
cvc$i_srunc_ltob_bslgn, {l t See FORTRAN1 Itob 
cvcS,_sfunc_mask, {I t See FORTRAN: mask 
cvcSI_sfunc_maxO, {It See FORTRAN: !nIXO 
evett_stune_max!, {It See FORTRANt maxI 
cvcSI_sfunc_merge_128bJt_bOl, {2 : See FORTRAN: merge 
cvc$l_sfunc_merge_128blt_bsfgn, {It See F OPTPANt . merge 
cvcSi_sfunc_merge_16blt_bOl, {F: See FORTRAN: merge 
cvcSI_sfune_merge_16bit_bslgn, {F: See FORTRAN: merge 
cycSi_sfunc_merge_lblt_bOl. {2t See FORTRAN: tnerge 
cvc$i_sfunc_merge_lblt_bslqn, {It See FORTRAN! merge 
cvcSI_sfunc_merge_256blt_bOl, {F: See FORTRANI merge 
cvcs'_srunc_merge_256blt_bslgn, {f: See FORT~ANt merge 
cycSI_sfunc_merge_32blt_bOl, {2: See FORTRAN. merge 
evcSI_sfunc_merge_32blt_bslgn, {21 See F ORTR. AN t merge 
cycSf_sfunc_merge_64blt_bOl, {2: See FORTRAN: merge 
cvcSf_sfunc_merge_64bit_bslgn, {I: See FORTRAN: merge 
eveS _sfunc_merge_8bit_bOl, fJ!: See FORTRAN: merge 
cvc$ _sfunc_merge_Bbit_bsign. {F: See Fr)RTRAN: merge 
eve$ _sfunc_mlnO, {I: See FORTRAN: mlnO 
cvc$ _sfunc_min1, {It See FORTRAN: minI 
eve$ _sfunc_mod, {1: See FORTRAN: mod 
evc$ _sfune_mod_ada, {A: See ADA: 'mod' 
eveS _sfunc_neqv_lblt, {1t See FORTRAN: neqv 
eveS _sfunc_neqv_64blt, {II See FORTRAN: neqv 
cvc$ _sfunc_n 1 nt, {I: See FORTRAN: nlnt 
cvc$ _sfu"c_not_lbit, {1: See FORTRAN: como' 
eve! _sfunc_not_64bit. {l: See FORTRAN: compl 
cvc~ _sfunc_odd_bOl, {PI See PASCAL: odd 
cvc$l_sfunc_odd_bslon, {P: See PASCAL: odd 
cycSI_sfunc_or_lbit, {1: See ~ORTRAN: or 
cvc$i_sfunc_or_64blt, {It See fORTRAN: or 
cyc$l_sfunc_r128_to_c128_oower. {It See FORTRA"1: '**' cycSI_sfunc_r128_to_cZ56_power. {F: See FORTRAN: .*.' cvcSi_sfunc_r128_to_c64_power, {F: See FORT~ANl '**' cvcSI_sfunc_fI28_to_f32_power, {Ft See FORTRAN: '**' cvcSI_sfunc_r128_to_164_power, {I t See FORTR ANt '**' 
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Note 1-
Note 1-
Note ·1-
Note 1-
Note 1-
Note 1-
Note 1-
Note 1-
Note 1-
Note 1-
Note 1-
Note 1-
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bit) 
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cvcSI_sfunc_r128_to_r128_power, {I: See FORTRANt '**' operator 
cyeSI~sfune_r128_to_r32_power, {2t See fOQTR.AN: '**' operator 
cycSI_sfunc_r128_to_r64_power. {It See FORTRAN: .**, operator 
cvc$'_s'unc_r32_to_c128_~ower, {Z: See FORTRAN: '**' op er ater 
evc$l_sfunc_r32_to_c256_power, {f: See fORTRAN: ,*.' operator 
cvcSi_sfunc_r3Z_to_c64_power. {F: See FORTRAN: '**' operator 
cycSI_sfunc_r32_to_i32_power. {Ft See FORTRAN: '**' operator 
cycSI_sfunc_r32_to_i64_power, {Zt See FORTRAN: '**' operator 
cyc$l_stunc_r32_to_r128_powert {2: See FORT~AN: '**' operator 
cvcSI_sfunc_r32_to_r32_poMer, {21 See FORTRAN: '**' operator 
cvcSI_srunc_,32_to_r64_oower, {2' See FORTRA.Nl ,**. operator 
cycSI_sfunc_r64_to_c128_power. {I: See FORTRAN: '**' operator 
cvcSI_sfunc_r64_to_c256_power, {F: See FORTRAMt .**t operator 
cycSi_sfunc_r64_to_c64_power. {Ft See FORTRANI ..*, oper ator 
cvc$l_sfunc_r64_to_132_po~eT. {Fl See FORTRAN: '**1 operator 
cvcSI_sfunc_r64_to_164_power, {t: See FORTRAN: ,**. oper3tor 
cvcSi_sfunC_T64_to_r126_power, {1: See FORTRAN: '**' operator 
evc$l_sfunc_r64~to_r32_oower, {2: See FORTRAMt '**' oper ator 
cvcS._sfunc_r64_to_r64_power, {1t Se~ FORTRAN: '**' operator 
CYCst_$'unc_rprod, {2: See FORTRAN: rprod 
cvcSI_sfunc_sgn_164, {Bt See B AS Ie a sgn ( 164 ar g, 164 result) 
cvcSI_sfunc_sgn_r64, {s: See S AS Ie: sgn (r64 9rg, 164 result) 
cvcSI_sfunc_shift, {I: See FORTRAN: shift (boolean first 8rg) 
cvcSi_sfunc_sign, {Is See FORTRAN: sig" 
cvcSI_sfunc_sfn, {It See FORTRAt-ts sin 
evcSI_sfunc_slnd, {It See FORTRAN: sind 
cycSi_sfunc_sinh, {II See FORTRAN: sinh 
cvcSI_sfunc_sqrt, {ts See FORTRAN: sqrt 
cvcSI_sfunc_tan, {It See FOR.TRAN: tan 
evcSi_sfunc_tand, {It See FORTRAN: tand 
cycSI_sfunc_tanh. {IS See FORTRANa tanh 
cveSi_tca"_a'l_bOl~ {2t See FORT~AN: a' • (tHO aros) 
evcS,_tcal'_8"_bslgn, {1t See FORTQAN: a" (two ergs) 
Cyc$._tcaIJ_any_bOl, {2: See FORTRAN: any (two .rgs) 
cvc$._tea"_anY_bslgn, {ll See FORTRAN. any (tHO .rgs) 
evcSI_tca'I_count_bOl, {21 See F ORTR AN: count (two 8rgs) 
cvc!l_tea'I_count_bslgn, {1s See FORTRAN: count (two arcs) 
CycS,_teall_dlagona'_char. {3t See FORTRAN: d I agone' 
cvcSI_tca.'_maxva'_132_bOl, fF: See FORTRAN: maxva' (three ergs) 
evcSI_tcall_ma xvel_132_bslgn, {F: See FORTRAN: m8xval (three a r g.s) 
cycSi_tc'tl_maxval_164_bOl, {3t See FORTRAN. maxva' (three args) 
evcSI_tcatt_maxval_164_bslgn. {3 t See FnRTRAHl m8xval (three args) 
cvc$l_tcall_maxval_r128_bOl, {3t See FORTRAN: maxvll (three ergs) 
evc$l_tca"_maxval_r128_bslgn, {3: See F ORTRANI maxva' (three ergs) 
cycSI_teal'_maxva,_,32_bOl, {3: See FORTRANl maxva I (three args) 
eve$l_tcall_maxva'_r~2_bslgo, {3: See FORTR.N: maxva' (three 8r gs) 
cvc$l_tcall_maxYs1_r64_bOl. {3: See F ORTR AN: mexval t tnr ee args' 
cyc'i_tcall_maxval_r64_bslgn, {3t See FORTRAN: maxval {three ar gs) 
cvest_tcat'_mlnvsl_13Z_bOl, {Ft See FORTRAN: mlnval (three args) 
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cvcSi_tcal._mlnvaf_132_bsign, {Fa See FORTRAN: minva. (three args 
evcSi_tcal'_minval_164_bOl, {3: See FORTRAN: mlnval (three args) 
cvcSl_tcatl_mlnvat_164_bslgn, {3: See FORTRAN: mlnval (three .ros) 
cvcSi_tcal,_minva'_r128_bOl, {3: See FOR TR ANt mlnva' (thr ee args) 
cvcSI_tcall_minval_f128_bsign, {31 See FORTRAN: mlnv·al (three sr gs) 
cvcSI_tcal'_mlnvg'_r32_bOl, {ll See FORTRAN: ",Inyat (three ar qs) 
cycSI_tcaJ'_mlnval_r32_bsign, {3t See FORTRAN: minvaf (three ergs) 
cycSi_tcatl_mtnval_r64_bOl, {3' See FORTRAN.1 mtnv.al (thr ee ar gs) 
cvcSf_tcal'_mlnva'_r64_bslgn, {3 : See FORTRAN: mlnva. (three ergs) 
cvcSI_tcalt_pack_char, {It See FORTRAN: pack (tHO ergst 
cvcSI_tcal'_pack_lnsert_chaT, {tt See FORTRANa pack (three ar gs) 
cvcSi_tcal'_Pfoduct_c128_hOl, {3 : See FORTRAN. product (three 8ros) 
cvc$l_tcall_product_c128_bslgn~ {3: See FORTRAN: product (thre~ ergs) 
cveSI_tcalt_product_c256_hOl, {F: See FORTRAN: product (three args) 
cvcSi_teat'_product_c256_bs,gn, {Fa See FORTRAN: pr 0 ~uet (three ar gs) 
cvcS._tcall_product_c64_bOl, {F: See FORTRAN: product ( three af'gs) 
cvcSI_tcal'_product_c64_bslqn, {F: See FORTRAN: product (three argst 
cvcSi_tca"_product_i32_bOl, {F: See FORTR,~N: product (three ar gs) 
cycSi_tcall_product_i32_hslgn, {F: See FORTRANt product (three args) 
cvcSI_tcall_product_164_hOl, {3: See FORTRAN: J)roduct (three .r gs) 
cvcSi_tcal'_product_i64_bslq", {3: See fORTRAN. product ( ttlr ee args) 
cvcSI_tcatl_product_r128_bOl, {3: See FORTRAN: product ( three af' gs) 
cvc$J~tca'l_product_r128_bslgn, {3: See FORTRAN: product (three 8r9s) 
cvc$l_tcall_product_r32_bOl, {3: See FORTRAN: product (three args) 
evc'l_tcalt_product_r32_bslgn, {3t See FORTRAN: product (three ar gs) 
cvc$l_tcall_produet_rb4_bOl, f3: See FORTRAN: product (three ,r95) 
cvc$l_tcalt_product_r64_b~lgn, {3: Se~ F ORTRANt product (three ergs) 
cveSI_tcal'_replicate_128blt, {3t See FORTRAN: replicate 
evcl._tcat,_reollcate_16blt, {F: See FORTRAN: replicate 
Cyc$J_tce.I'_rep'leate_lblt, {3: See FORTRAN: replicate 
cvcSI_tcalJ_replicate_256bft, {f: See FORTRANl replicate 
cvcSI_tcatt_rept.cate_32blt, {3t See FORTRAN: replicate 
cvcSI_tc911_replleate_64blt, {3: See FORT~ANI replicate 
cvC$I_tc811_reotlcate_8blt, {F: See F ORTR AN: replicate 
cvc$i_tcalt_rep'leate_~har, {"3t See FORTRAN: replicate 
cvcSI_teaf'_spread_128blt, {3: See FORTRAN: spread (array first tlrQ) 
cycSl_tcal'_spread_16bit, {F: See F ORT~AN: spread (arrl' first arq) 
cvc$t_tcall_spread_lblt, {3: See FORTRAN t spread ( ar rev first Ir g) 
evcSI_tcat'_spread_256bit, (Fa See F ORTR ANI spread «at r 8y first 8r g) 
cvcSI_tcall_spread_32blt, {31 Se~ FORTRAN: spread (err8Y first arg) 
CycS._tca1'_spread_64hlt, {3: See FORTRAN: spretld ( ar r 8V first ar g) 
cvcSI_tcal'_spread_8btt, {F: See FORTRAN: spr ead ( ar r av first ar g) 
cvcS,_tcall_spread_char, {3 : See FORT~AN : spread (array first If' g 1 
evcS'_tcall_sum_clZ8_bOl, {2: See FORTRAN: sum (three args) 
cyc$l_tcal'_sum_c128_bslgn, {It See F O~TRAN: sum (three ar gs) 
evcSI_tca,,_sum_c256_bOl, {Ft Sep. FORTRANt sum (three .rgs) 
cvc$l_tea11_sum_c256_bslgn, {Ft See F ORTQ AN: sum (three 8r gs) 
cvcSI_tca'I_sum_c64_bOl, {F: See FORTRAN! sum (three ar gs) 
cvcSI_tcal'_sum_c64_bslgn, {Ft See FORTRANs SUM (three args) 
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cvcSI_tea'l_sum_132_hOl, {F~ See FORTRAN: sum (three args 
cycSi_tcat'_sum_i32_bslgn, {f: See fORTRAN: sum (three ar gs) 
cvcSi_teell_sum_164_bOl, {2 t See F ORTRANI sum (three .rgs) 
evcSI_tc81'_sum_164_bslgn, {11 See FORTRAN: sum (three args) 
cycSI_tcat'_sum_r128_bOl, {21 See FO~TRAN: sum (three ergs) 
evcSI_teall_sum_r128_bsign, {11 SeE' FORTR AN t sum (three ar os) 
cvcSI_tcall_sum_r32_bOl, {2: See FORTRAN: sum (three args) 
cvcSI_tca"_sum_r3l_bslgn, {2: See FORTRAN: sum (three args) 
cvcSI_tcalt_sum_r64_bOl, {2: See FORTRAN: sum (three ar gs) 
cvcSl_tcall_sum_r64_bslgn, {11 See FORTRAN: sum (three 3"gS) 
cvcSJ_tcsf'_transpose_char, {3: See FORTRAN: transpose 
evc$i_tca"_unpac~_char, {It See FORTRANl unpack 
cvcSI_tfunc_a"_bOl, {2t See FORTRAN: .. , (two args) 
cycSI_tfunc_at._bslgn, {I: See FORTRAN: a I , (two aros) 
cvcSi_tfunc_att_bOl, {3: See FORTRAN: att 
cycSI_tfunc_alt_bs'gn, {3: See F ORTPAN: alt 
cycSI_tfunc_any_bOl, {2: See FORTRAN: any ( two ergs) 
evcSI_tfunC_8ny_bslgn, {I: See FORTRAN: any (two argsl 
cvcSi_tfunc_count_bOl, {?1 See FORTRAN' count (two at gs) 
cvc$l_t'unc_count_bslgn, {11 See FORTRAN: count (two ergs) 
cvcS,_tfunc_dlagona._128blt, {3: See FORTRAN: dlegona' -See Note 4-
cvcSi_tfunc_rllagonat_16blt, {F: See FORTRAN: diagonal -See Note 4-
cvc'l_tfunc_dlagona'_lblt, {3: See FORTRAN: diagonal -See Note 4-
cvcSI_tfunc_dfagona'_256blt, {f: See FOR.TRAN: diagonal -See Note 4-
evcSl_tfunc_dlagona'_32blt, {3t See FORTRAN: diagonal -See Note It-
cvcSi_tfunc_dlagonal_64blt, {3t See FORTRAN: diagonal -See Note 4-
evcS,_trunc_dlagonal_8blt, {Fl See FORTRAN: diagonal -See Note 4-
cvcSI_tfunc_matmul_bOl, {2: See FORTRAN: m.tflul 
cveS._tfunc_matmu._bslgn, {I: See FORTRAN: matraul 
cvcSt_tfunc_matmuf_c12S. {I t See FORTRAN: matmul 
evcS,_tfunc_matmu'_c256, {t=: $ee f=ORTRAN: matmul 
cvcSI_tfunc_metmul_c64, {F: See F ORTR ANt matmul 
cveSI_tfunc_matmul_i32, {Fa 5ee FORTRAN: matmul 
cvcSI_t'unc_~atmul_164, {I: See FORTRAN: matmu' 
cycSI_tfunc_matmut_r128, fl: See FORTRAN: .,atmu' 
cvc$l_tfunc_matmu'_r32, {2: See FORTRAN: matmul 
cvc$i_tfunc_matmul_r64, fIt See f:ORTRAN. ,.,.tmul 
eveSI_t'unc_maxval_132_bOl, {F: Se@ F ORTRANI mexvat (thr~e args) 
cvcSi_t f unc_maxva'_f32_bslgn, {Ft See FORTRAN! maxval (three ergs) 
evc$l_trunc_maxval_164_bOl, {3t See FORTJ:tANt maxva' (three args) 
cvcSI_tfunc_maxv"_164_bslgn, {3: See FORTRAN: maxval (three If gs) 
cyc$l_tfunc_maxval_r128_bOl, {3: See FORTRAN: mlxva' (three ergs) 
cvc$l_tfunc_maxval_r12B_bsIQ"' {32 See FORTRAN' mexval (three sr qs) 
cvc$l_tfunc_maxv81_r32_bOl, {3: See FORTR A~: max.,at (three .rgs) 
cvc$l_tfunc_maxva'_r]Z_bslgn, {3: See FORTRAN: 'I.xv,1 (three args) 
cvcSi_tfunc_maxval_f64_bOl, {3: See F ORTR.ANt 1ft8xvaf (three args) 
cvcSi_tfunc_maxva'_r6'_bslgn, {3 t See FORTRAN! maxval (three ergs) 
cvcS'_tfunc_mlnva'_I32_bOl, {J:: See FORTR.AN: mlnval (three ergs) 
CYCSt_tfunc_minval_13Z_bslgn, {F: See FORTRANt minv3t (three ergs) 
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cycSI_tfunc_mlnv8t_164_bOl, {3: See FORTRAN: mlnval (three .rgs 
cvc"_tfunc_mlnvat_i64_hslon, {3: See FORTRAN: mlnyel (three args) 
evcSI_tfunc_mlnvat_r128_bOl, {3t See FORTRAN: mlnvat (three args) 
cvcSI_tfunc_mlnval_r12B_bslgn, {31 See FORTRAN: mlnval t th ree ergs) 
cvcSI_tfunc_mlnval_r32_bOl, f3: See FORTRANt mlnva' ( three arqs) 
cvcSi_tfunc_minvsl_r32_bslgn, {;J: See F ORTRANt mlnvat (three 11,q$) 

Cyc$._tfunc_mlnval_r64_hOl, {3: See FORTRANt mln"a' tthree args) 
cvcSI_tfunc_mtnval_r64_bslgn, {31 See FORTRAN: mlnva' (three ergs' 
cvcSI_tfunc_packJn_1Z8bit_bOl, {2: See FORTRAN: pact< (three args) 
cycSI_tfunc_packln_128blt_bslgn,{lt See FORTRAN: pack (three ar gs) 
cvcSI_tfunc_packln_16blt_bOl, {Fl See FORTRAN: pack (three .rgs) 
cycSi_tfunc_packln_16bit_bsfgn, {Fl See FORTRAN: pack (three args) 
cvcSi_tfunc_packln_lhft_bOl, {2: See FORTRAN. pack (three argsl 
cycSI_tfunc_packln_lblt_bslon, {l t See F ORTR.AN: pack (three args) 
cvcS._tfunc_packfn_256blt_bOl, {F: See FORTR,A,N: pack (three 8rgs) 
cvcSi_t'unc_packln_256blt_bsl~nt{Ft See FORTRAN: pact< (three args) 
cvcSI_tfunc_P8ckln_3Zblt_bOl, {2t See FORTRAN: pact( (three ar gs) 
cvcSI_tfunc_packln_32blt_bs'gn, {2: See FORTR.AN: pack (three ar as) 
cvc'l_t'unc_packln_64blt_bOl, {2: See FORTRAN: pack (three ergs) 
cycSI_tfunc_packl"_64blt_bslgn, {1.t See FORTRAN' pack (three ar gs) 
cvcSI_tfunc_packin_8blt_bOl, {F: See F ORTR AN: pack (three I'r gs) 
evcSI_tfunc_P9ckln_8bit_bslgn, {Ft See FORTRAN: (tack {three ergs} 
cvcSI_tfunc_pack_128bit_bOl, {2J See FORTRAN' pack (two args) 
evcSI_tfunc_pack_128blt_hsIQn, {I: See FORTRAN: pack ( two ergs) 
evc$l_tfunc_pack_16btt_bOl, {F: See FORTRAN: Ptltck ItlfO args) 
cyc$l_tfune_pack_16bit_bsign, {F: See FORTRAN: pack (two args) 
cvcSI_tfunc_pack_lhlt_bOl, {2: See FORTRA"l: pack (two ar gs) 
cycSI_tfunc_P8ck_lblt_hslon, {lo: See l=ORTRAJ\11 pack ( two args) 
evcSI_tfunC_P9ck_256blt_bOl, {F: See FORTRA~: pack (two args) 
cycSI_tfunc_pack_256bit_bst9n, {F: See FORTRAN1 pack (two args) 
evcSi_tfunc_peck_3Zblt_bOl, {l' See FORTRAN: paek (two trgs) 
cvcSi_tfunc_paek_32hlt_bslgnJ {2: See FO~TRAN: paek (two args) 
cvcSl_tfunc_pack_64bit_bOl, {2t See FORTRAN: pack (two args) 
cvcSI_tfunc_pack_64hlt_hslgn. {It See FO~TRANt pack (two args 1 
cycSI_t f unc_Plck_8blt_bOl, {F: ~ee FORTRAN: pact< ( tMO 3r05) 
evcSI_tfunc_P9ck_8blt_hstgn, {Fl See FORTRAN: pac~ (two ~rgs) 
cvcSI_trunc_product_c128_bOl, {3t See FORTRAN: product (three sr gs) 
cyc~l_tfu"c_product_c128_bsiqn, {3: See FOR.TRANt product (three args) 
Cyc$l_t'unC_Pfoduct_c256_bOl, {F: See FORTRAN: product (three args) 
cvcSI_tfunc_Pfoduct_c256_bslqn, {F: See FORTR.ANt product (three ar gs) 
CycS,_tfunc_product_c64_bOl. {Ft See FORTRAN: product (t"ree .ros) 
cvc$._tfunc_product_c64_bslgn, {F: See FOPTRAN: prot.fuct {three .rgs) 
cycSI_tfunc_product_i3Z_bOl, {F t See FORTRANa product (three args) 
cvc$l_tfunc_product_132_bsign, {ft See FORTRAN: product (three ar gs) 
cvcl'_tfunc_Pfoduct_164_bOl. {3: See FORTQ,ANt product (three ar gs) 
cvc$i_t'unc_product_I~4_bslg", {3t See FORTRANl . product (three ar os) 
cvc~i_tfune_product_r128_bOl, {3: See FORTRAN: product (three ergs) 
cvcS'_tfunc_produet_r128_bslgn, {3: See FORTRAJI4: product (thre! args) 
c vcS'_t f unc_Pfoduct_r32_bOl, ·(31 See FORTRAN: product (three 8r gsJ 
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cvcSi_tfunc_product_r32_bslgn, {3: See FORTRAN: product {three ergs 
cvcSI_tfunc_product_r64_bOl, {3: ~ee FORTRAN: product (three ergs) 
cycSI_tfunc_product_r64_bsign, {3: See F ORTR ANt product (three args) 
cvc$l_tfunc_replfcate_128htt, {3: See FORTQANI replicate 
cvcS._tfunc_repllcate_16blt, {F: Se~ F QRTR,\N: replicate 
cvcSi_tfunc_reol'cate_lblt, {~: See FORTRAN: replicate 
cvc$l_tfunc_replicate_256bit, {F: See FORTRAN: replicate 
cvcSI_tfunc_replieate_32blt, {31 See FORTRAN: replicate 
cvcS'_t'une~repllc8te_64bit, {3: See FORTstAN: replicate 
cvcSi_tfunc_replicate_Bbit, {F: See FORTRAN: replicate 
cvc$l_tfun~_seq_132, {F: See FORTRANa seq (three args) 
cycSI_trunc_seq_164, {3: See FORTRAN: seq (three ergs) 
cvcS._t'unc_spread_128blt, {3: See FORTRAN: spread ( ar r BV first 
cvcS._tfunc_spread_16blt, {F: See FORTRAN: spread ( ar ray first 
cveSI_tfunc_spread_lhltf {]: See FORTRAN: spread (array f'lrst 
cvcSi_t'unc_spread_256blt, {F: See FORTRAN: spread tar r IV first 
cvcSI_tfunc_spread_32bit, {3: See FORTRAN: spread (arr ay first 
cvcSI~tfunc_spread_64blt, {3 t See FORTRAN: soread (array first 
cvcSI_tfunc_spread_8bit, {F=: See FORTRAN: spread ( at r ay first 
cvcSi_tfunc_sum_c128_bOl, {2: See FORTRAN: sum (three args) 
cvcSf_tfunc_sum_c128_bslgnJ {I: See FORT~ANt sum t thr ee ar gS l 
evc$,_tfunc_sum_c256_bOl, {F: See t= OR.TR AN: . sum (three args) 
cvcSf_tfunc_sum_c256_bsign, {f:: See FORTRAN: $um f three af" gs) 
cvcSi_t'unc_sum_c64_bOl, {f .• See F O~TRAN: sum (three af 9S) 
cvc$i_tfune_sum_c64_bslgn, {Ft See FORTRAN: sum (three args) 
cve$i~t'unc_sum_J32_bOl, {F: See FORTRAN: sum (three args) 
cycSi_tfunc_sum_i32_bsign, {f: See FORTRAN: sum (three args) 
cvct'_tfunc_sum_164_bOl, {2 t See fORTRAN. sum (thr ee ar gs' 
cvcSI_t'unc_sum_164_bslgn, {11 See ~ORTPAN: sum (thr ee 8rg.s) 
cvcSI_t·unc_sum_r128_bOl, {2: See FORTRAN: .sum (three ar gs) 
cvcSI_tfunc_sum_r128_hslgn, {it See FORTRAN: sum (thr ee ar gsl 
cvcSI_tfunc_sum_r32_hOl, {2: See FORTRAN: sum (three .rgs) 
cvc$i_tfunc_sum_r32_bslgn, {2: See F O~TRAN~ sum (three .rgs) 
cvcSi_tfunc_sum_r64_hOl, {2: See FORTRAN: sum tthree args) 
cveSl_tfunc_sum_r64_hsign, {11 See FORTRAN: sum ( three args) 
evcSJ_tfunc_transpose_128blt, {3: ~ee FORTRAN: transpose 
cveS'_tfunc_transPos9_16blt, {Fa See F ORTR AN 1 transpose 
cvcSI_tfunc_transpose_lblt, {3: See FORTRANt transpose 
cvc$l~tfunc_transpose_256blt, {fl See F=OQTQAN: transpose 
cvcSI_tfunc_trsnspose_32blt, {3: See f ORTRANt transpose 
evcSI_tfunc_transpose_64bit, {3: See FORTRAN: transpose 
cvcSI_tfunc_transpose_8b1t, {Fa See FORTRAN: tra.,spose 
cvcSi_tfunc_unp8ck_128bft_hOl, {2: See FORT~AN1 unPAck 
cvcSI_tfunc_unpack_128hlt_bslgn.{1: See FORTRAN: unpack 
cvcSI_tfunc_unpack_16blt_b01, {Ft See FORTRAN: unpack 
cyc$l_tfunc_uno8ck_16hlt_bsIQn, {F: See FORTRAN: unpack 
cvcSI_t'unc_unpack_lblt_bOl, {2: See FORTRAN: unpack 
cvc$i_tfunc_unp9ck_lbit_bslgn, {I: See FORTRANt unpack 
cvcSI_tfunc_unp8ck_256blt_bOl, fF: See FORTRANt unoack 

af' Q) 

ar Q' 
erg) 
arg) 
arg) 
ar g) 
erg) 
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cvcSi_tfunc_unpack_256blt_bslgn,{FJ See FORTRANl unpack 
cvcSi_tfunc_unpack_32blt_bOl, {2: See FORTRANt unpack 
cvc$,_tfunc_unp8ck_32blt_bslgn, {2: See FORTRAN: unpack 
cvcSI_tfunc_unpack_h4hit_bOl, {2t See FORTRAN: unpack 
cvcSl_tfunc_uoP8ck_64hlt_bslgn. {It See FORTRAN: unpack 
cvcSl_tfunc_unpack_8blt_bOl, {Fl See FO~TRAN: unpack 
cvcSi_tfunc_unpack_8blt_bslgn, {F: See FORTRAN: unpacf( 
cvcSI_vcall_char, {It See F ORTR AN t char (fIXED eol tatlon) 
evc$l_vcall_char_coltated, fl: See FORTR.AN: cher (USER eollttlon) 
cvcSI_vca.l_merge_char_bOl, {2: See FORTRAN: merge 
cvcSi_vcall_merge_char_hslgn, {It See FORTRAN: merge 
cvcS'_vfunc_sbs, {It See FORTRAN: abs 
cvc$l_vfunc_8cos, {11 See FORTQAN: seos 
CVCSI_Y'Unc_3'mag, {I: See FORTRAN: aimag 
cycSI_vfunc_alnt, {It See FORTRAN: elnt 
cvcSI_Yfunc_stog, {I: See J=ORTRAN: .Iog 
cvc$l_vfunc_a'oglO, {It See FORTRAN: a 1 og1 0 
CYCSi_V'unc_8maxO, {It See FORTRAN: amaxO (two args) 
cycSl_vfunc_amaxl, {II See FORTRA.N: .mexl (two argsl 
cyc$l_vfunc_smlnO, {1: See FORTRAN: aminO (two args) 
cyc$i_vfunc_aminl, {It See FORTRAN: amln1 (two args) 
cvc$l_vfunc_amod, {It See FORTRAN! amod 
cvcSI_Y'unc_and_lblt, {1: See FORTRAN: and (two args, bit) 
cycSi_vfunc_and_64bft, {l: See FORTRAN: and (two args. boo'ea,,' 
cyc$i_vrunc_anlnt, {It See FORTRAN: anlnt 
cvcS'_v'unc_Asln, {I t See FORTRAN: asln 
cvcSi_vfunc_8tan, {I: See FORTRAN: atan 
cycSi_yfunc_atan2, {ls See FORTRAN: atan2 
cycSI_vfunc_atanh, {It See FORTRAN: atann 
evcSI_v'unc_bool_o'_ch3r, {Is See FORTRAN: boo' ( character erg only) 
cvcSI_vfunc_htol_bOl, f2: See FORTRAN: btol 
evcSI_vfunc_btot_bslgn, {I: See FORTRAN: btot 
cyc$1_y f unc_c128_to_c128_power, f1: See FORTRAN: ,**, operator 
cvcSt_v'unc_c128_to_c256_power, {F: See FO~TRAN: ,*.' oper ator 
cvcSf_vfunc_clZ8_to_c64_power, {F: See FORTRAN: '**' operator 
cvc$l_vfunc_c128_to_i32_power, {Ft See FORTRANt '**' operator 
cyc$l_vfunc_c128_to_164_pnwer, {It See FORTRAN: t**' operator 
cvc'l_vrunc_c128_to_rll8_power, {I: See FORTRAN: '**' ooerator 
cvc$l_yfunc_c128_to_T32_power, {2: See FORTRAN1 '**' oJ)er ator 
cvcSI_vfunc_cI28_to_r64_power, {It See FORTRAN: '**' operator 
cvc$l_yfunc_c256_to_c128_power, {F: See FORTRAN: t**' operator 
evcSI_vfunc_c256_to_c?r;6_power, {Ft See FORTRAN: ... ' o()er ator 
cvcSJ_vfunc_cZ56_to_c64_Dower, {F: See FORTRAH: 1**' operator 
cvcSI_v'unc_c256_to_t32_power, {F: See FORTRAN: '**' operator 
cvcS'_vfunc_c256_to_164_power. {F: See FORTRAN: '**' operator 
cvc$l_yfu"c_c256_to_r128_power. fF: See FORTRAN: t**, operator 
cvctl_vfunc_cZ56_to_r32_power. {Ft See FORTRAN: t**' operator 
cveSi_vfunc_c256_to_f64_power, {F: See FORTRAN: ••• t operator 
cvc$l_vrunc_c64_to_c128_power, {Ft See F fJR-TR AN: '**' oper ator 
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evcSt_vfunc_c64_to_c256_power, {F: See FORTRAN: '**' oper ator 
evc$,_yfunc_c64_to_c64_power. {Ft See FORTRAN: '**t operator 
cvc'1_vfunc_c64_to_i32_power, {Ft See FORTRAN' t**' oper ator 
evcSI_v'unc_c64_to_164_power, {F: See FORTRAN: '**' operator 
cvcSi_vfunc_c64_to_r128_po~er, {Fe; See FORTRAN: .**, operator 
cvcSi_vfune_c6~_to_r32_power, {Ft See FORTRAN; '**' operator 
cvcSI_vfunc_c64_to_r64_power, {Fa See FORTRANt t**t operator 
cvcSI_vfunc_cabs, {l: See FOPTRAN: cabs 
cvaSi_vfunc_ccos, {l: See FORTRAN: acos 
cycSI_vfunc_cdabs, {F t See FORTRANI cdabs tabs ror c256) 
cveSI_yfunc_cdcos, {ft See FORTRAN: cdcos (cos for c256) 
cvcSI_vfunc_cdexp, {Ft See FORTRAN: cdexp ( exp flor c256) 
CycS'_vfunc_cdlog, {F: See FORTRAN: cdlog ( log for 0256) 
cvcSt_vfunc_cdsln, {F: See FnRTRA~U cds1n (sin 1'or 0256) 
cvcSI_vfunc_cdsqrt, {F: See FOR..TRANt cdsqrt (sqrt for c256) 
cvcS'_vfunc_ceil, {Bt See BASIC t ee II (r64 '.llrg and result) 
cycSI_vfunc_cexp, {It See FORT~ANt cexp 
cvcSI_vfunc_chabs, {F: See FORTR.AN: chabs tabs 1101" e64) 
cvcSI_vfunc_chcos, {Ft See FORTRAN: chcos ( cos tor c64) 
cvcSi_vfunc_chexp, {Fa See FORTRAN: chexp t ex 1) for c641 
evc$l_vfunc_chlog, {F: See FORTRAN: chlag ( log for c64) 
cvcS'_vfunc_chsln, {Fl See FORTRAN: chsln (sin for c6ltJ 
cvc$i_vfunc_chsqrt, {F: See FORTRAN: chsqrt (sqrt for c64) 
cvcSI_vfunc_clog, {It See FORTRAN: clo(l 
eveSI_vfunc_cmplx, {It See J:ORTRAN: cmplx (tHO a1"gs, real) 
cvcSI_vfunc_conJg, fl: See FORTRAN: conJg 
cvcSi_vfunc_ccs, {It See F ORTR AN: cos 
evcSI_y'unc_cosd, {It See FORTRAN: cosd 
eve$i_vfunc_cosh, fI: $ee F ORTR .AN: cosh 
cvc$l_vfunc_cotan, {II See FORTRAN: cotan 
cvc$l_vfunc_csln, {I: See FORTRAN: csl" 
cvc$l_vfunc_csqrt, {I: See FORTRAN: esqrt 
Cyc~t_vfunc_d8bs, {It See FORTRAN. dabs 
cvc~l_vfunc_dacos, {it See FORTRAN: dacos 
cyc$l_vfunc_dasln, {11 See FORTR.AN: dls'n 
cvcSI_v,unc_datan, {I: See FORTRAN: datan 
cvc$i_vfunc_datan2, {1: See FORTRAN: datan2 
cvc$l_vfunc_dconJg, {Fa See FORTRAN: dconjg (conJg for c256) 
evc$l_v'unc_dco$, {I: See FORTRAN: dcos 
cvcSi_vfunc_dcosh, {II See FORTRAN' dcosh 
cvcSI_vfunc_dcotan, {FJ See FORTRAN: dcotan 
cycSI_vtunc_ddlm, fl: See FORTQAN: ddt", 
cvc$l_vfunc_de~p, {It See FORTRAN: dexp 
cvcSi_vfunc_dfm, {1t See FORTRANt dim 
cvcSI_vfunc_dlmag, {f: See FORTRAN: dlmsg (almag for c256) 
cvcSI_vfunc_dlnt, {It See FORTRAN: dint 
cve't_vfunc_dtog, {It See FORTRAN: dlog 
cvc$l_vfunc_dloglO, {l : See FORTRAN: dtoglO 
cvc$l_vfunc_dmaxl, {It ~ee f! OPTq AN: dm8l(1 (two args) 



94-15 
CV8ER Vectorlzing Code Generator Interface Specification 

85/01/03 

cvcSi_vfunc_dmfnl, {It See FORTRANt dmlnl (two ar gs) 
cvcSi_vfunc_dmod. {1s See FORTRANt dmod 
cvcSI_vfunc_dnlnt, {It See FORTqANt dnlnt 
cvcSl_vfunc_dprod, {I: See FORTRAN: dprod 
cvcSI_vfunc_dslgn. {It See FORTRAN: dstgn 
cvcS'_vfunc_dsln, {1t See FORT~ANt dsln 
evc$l_vfunc_dslnh, {It See FORTRAN: dslnh 
cvc'i_vfunc_dsqrt, {l' See FORTRAN: dSQrt 
evc$l_vfunc_dtan, {l t S~e FORTRAN: dtan 
cvcSi_vfunc_dtanh, {1t See FORTRAN: dtanh 
cvcSi_vfunc_eqv_lbit, {II See FORTRAN: eqv (two ergs, bltl 
cvcSi_vfunc_eqv_64hlt. {It See fORTR A~: eqv (two ar g5, boolean) 
evc$l_vfunc_erf', {It C;ee FORTRAN: erf 
cvc$l_vfunc_erfc, {1: See FORTRA~: erIc 
cvc$i_vfunc_exp, {It See FORTRAN: exo 
CVCS'_y'unc_extb. {1: See FORTRAN: extb (boo'~an first erg) 
cvcSf_vfunc_ftoor, {B: See BASIC: Int (r64 8rg and result) 
cvcSi_vfunc_'ract_part, {S: See ~As·rCt fp (r64 arg and result) 
cvcSI_vfunc_habs, {Z: See f: ORTR. AN I habs 
cvcSi_vfunc_hacos, {2: See FORTRAN: hacos 
CYCS'_vfunc_hasin, {2: See FORTRANt hasln 
cvcSI_vfunc_hatan, f2: See FORTRAN: haten 
cvcSI_v'unc_hatan2. {2: See FORTRAN: hstenZ 
cveSI_vfunc_hconJg, {F: See F ORTRANt heonjg (conjg for c64) 
cvcSi_vfunc_heos, {2: See FORTRAN: hcas 
cvcSI_yfunc_hcosh, {21 See F ORTR AN: hcosh 
cyc$l_vfunc_hcotan, f2: See FORTRAN: heotan 
cvcSi_vfunc_hdim, {Z: See FORTRAN: hdlm 
cycSI_vfunc_hexp, f2: See FOQTRANt hexp 
cvcSf_vfunc_himIQ' {F: See FORTRAN: hlm.ag (almag for e64) 
cveSi_v'unc_hlnt, {Z: See FORTRAN: hint 
cvcSI_yfunc_hlog, {2t See FORTRAN: htoq 
cvcSI_Y'unc_hloglO. {2: See FORTRAN: htoglO 
cvcSI_vfunc_hmaxl, f?1 See F ORT~ AN: hmaxl (two args) 
cveSI_vfunc_hminl, {2t Se'! FORTRAN: hmlnl (two ar~s) 
cycSI_vfunc_hmod, {2: See F nRTRA~U hmod 
cvcSI_vfunc_hnlnt, {2: See FORTRAN: hnlnt 
cvcS'_vfunc_hslgn, {2: See fORTRAN: h·s i gn 
cvc$i_yfunc_hsln, {2t See FORTRANt hsln 
cvc$'_vfunc_hslnh, {2: See FQRT~A,N: hslnh 
evc$l~vfune_hsqrt, {2: See FORTRAN: hsqrt 
cvcSI_vfunc_htan, {2: See FORTRAN: htan 
cvcSI_vfunc_htanh, f2t See fORTRAN: htanh 
cvc$l_yfunc_132_to_c128_power, {F: See FORTRAN: t**t operator 
cvc$'_vfunc_13Z_to_c256_power, {FI See FORTRAN. '**' operator 
cvcSt_vfunc_132_to_c64_power, {Ft See FORTRANt '**' ODerator 
cvcSf_vfunc_132_to_132_powerJ {f: See F ORT~ AN: '**' operator 
cveSI_vfunc_t3Z_to_t64_po~er, {Ft See FOR. TR AN: t**' operator 
cvcSi_vfunc_132_to_r128_power. {F: See FORTRAN: '**' operator 
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c¥cSI_vrunc_132_to_r32_power, {F: See FORTRAN: '**' operator 
cycSI_vfunc_i32_to_r64_oower, {F: See FORTRAN: '**' operator 
cycSI_vfunc_f64_to_c128_power, {It See FOPTRANt f**' oper at or 
cvcSI_Y'unc_164_to_c256_power, {F: See fORTRAN: '**' ooerator 
cvc$l_v'unc_164_to_c64_~oMer, {Ft See FORT~AN: '**' operator 
cvcSi_vfunc_t64_to_132_power, {Ft See FORTR.ANt 't*' operator 
cvcSI_vfunc_164_to_164_power. {1 t Sf!e fORTRA~1 '**' operator 
cycSI_vfunc_164_to_r12R_poMer, {I: See FORTRAN: f**' oper8tor 
cvcSI_v'unc_164_to_r32_power, {2: Se~ FORTRAN: 1**' operator 
cvcSI_vfunc_164_to_r64_power, {It See FORTRAN: t**t operator 
cvcSI_vfunc_labs, {1: See FORTRAN: labs 
cvcSI_vfunc_lcha" ftt See FORTRAN.: , char (fIXED cot latlon) 
cvcSI_vfunc_Ichar_cotiated, {II See FORTRAN: Ichar (USER co t I at Ion) 
evcSI_vfunc_ldlm, {1t See FORTRAN: 'dlm 
cycSI_yfunc_ldnlnt. {t: See FO~TRAN: Idnlnt 
cvcSi_vfunc_lnnint, {It See FORTRAN: Ihnlnt 
cyc11_vfunc_lndex, {It See FORTRAN: Index 
cycSI_yfunc_lnsb, {la See FORTRAN: Josh (boo'ean first arg) 
cyc$l~v'unc_lslgn, {It See FORTRAN: 'slgn 
cvctt~vfunc_Jabs, {F: See F ORTR. AN t Jabs tabs for 1321 
cycSI_v'unc_Jdlm, {F: See FORTRAN: Jdlm (dim for 132 ) 
cvcSl_vrunc_jmaxO, {F: See FORTRAN: JmaxO (,"8X for 132' 
cvcSI_vfunc_JmlnO, {Ft See FORTRAN: JminO (min for 132) 
cvcSl_vfunc_jmod, {F: See F OR.TR ANt Jmod (",od for 132) 
cycSI_yfunc_Jslgn, {f: See ':ORTRAN: js I gn (sign for 132) 
cvcSI_vfunc_'en, {I: See FORTRAN: ten 
CycS'_vfunc_Jeq_bOl, {2: See F ORTQAN: -See Note 1-
cvc$i_vfunc_leq_bOI_coilated, f2: See FORT~AN: -See Note 1-
cyc$l_vfunc_'eq_bsign, {It See F ORTR~N: -See Note 1-
eve! i_vfunc_ eQ_bsign_coltated, {It See FORTRAN t -See Note 1-
cvc$l_vfunc_ ge_bOl., {2 : See FORTRAN: -See Note 1-
cyc$l_vfunc_ ge_bOl_coltated, f2: See ~ORTRAN: -See Note 1-
cvc$i_vfunc_ ge_bsign, {II See FORTRAN: -See Note 1-
cvcSI_vfunc_ ge_bslgn_collated, {It See FORTRANI -See Note 1-
cyc$l_vfunc_ gt_bOl, {Z: See fORTRAN: -See Note 1-
cvcSI_vfunc_ gt_bOl_co I 'sted, {21 See FORTRAN: -See Note 1-
cveSI_vfunc_ 9 t_bs i gn, (11 See FORTRAN t -See Note 1-
cveSI_vfunc_ gt_bslg"_col'ate~. {I t See FORTRAN: -See Note 1-
cvcSi_vfunc_ fe_bOI, {2: See FORT~A~: -See Note 1-
cycSI_vfunc_ 'e_bOl_co t lated, {2: See FORTRAN: -See Note 1-
cvc$'_vfunc_ , e._bs I gn, {1t See FORTRAN: -See Note 1-
cvc$f_vfunc_ le_bs'gn_co,tated, flt See FORTRAN: -See Note 1-
cvcSI_Yfunc_ It_bOI, {2: See FORTRAN: -See Note 1-
cvcSi_vfunc_tlt_b01_collated, {2: See FORTRAN: -See Note 1-
cvc$l_yfunc_llt_bsign. {l: See FORTRAN: -See Note 1-
cvcSi_vfunc_"t_bslgn_co"atedJ {I: See FORTRA~: -See Note 1-
cyc$l_vfunc_'ne_bOl, {2: See FORTRAN: -See Note 1-
cycSI_vfunc_ln!_bOl_collated, £Z t See FORT~AN: -See Note 1-
cvcSl_vfunc_lne_bslgn. {It Se~ FO~T~AN: -See Note 1-
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Cvc$t_vfunc_'ne_hsign_co'fated. {It See FORTRAN! -See 
evc$t_vfunc_ltob_bOl, {2t See FORTR.AN: Itob 
cvcSI_vfunc_.tob_bslqn, {Il See FORTRANI Itob 
cvcll_vfunc_mask, {It See FORTRAN: mask 
cvcSi_vfunc_maxO, {i: See FORTRAN: maxO 
cvcSI_vfunc_maxl, {II See F O~TRAN: maxI 
c vcSI_vfunc_merge_128blt_bOl. {Z: See FORTRAN: merge 
cvcSi_vfunc_merge_128bit_bsign. {II See FORTRAN: merge 
cvcSI_vfunc_merge_16blt_hOI, {ft See FORTRAN: merge 
cycSl_vfunc_merge_16blt_bslgn, {F: See FORTRAN: merqe 
cvcSI_y'unc_merge_lbft_bOl, {2: See FORTRAN: merge 
cvcSI_vfunc_merge_lhlt_bslgn, {Il See FORTR_ANl merge 
cycSI_vfunc_merg9_256blt_bOl, {F: See FORTRAN: merge 
cvetl_vfunc_meroe_256bft_hsIQ"' {Ft See FORTRAN: merge 
cvc$l_vfunc_merge_32blt_bOl, {2: See FORTRANt merge 
cvcS'_vfunc_merge_32blt_bslgn. {2: See F=ORTR AN: merge 
cycSI_vfunc_merge_64blt_bOI, {Z: See FORTRAN: merge 
cvcSf_vfunc_merge_64hft_bsign, {ll See FORTRAN: merge 
cvcSI_vfunc_merge_8blt_bOl, {F: See FORTRAN: merge 
evcSI_yfunc_merge_8bit_bslgn, {Fl See FORTRAN: merge 
cvcSI_vfunc_mlnO, {It See F ORTRANt minO 
cvcSI_vfunc_mlnl, {It See FORTRAN t minl 
cvc$I __ vfunc_mod, {It See FORTRAN: mod 
cvcSI_vfunc_mod_ada, {A: See ADA: 'mod' 
cvcSi_vfunc_neqY_Ibit, {It See FORTRAN: neqv 
CycS'_vfunc_neqv_64blt, {I: See FORTRAN: neqv 
evc$i_vfunc_nlnt, {l.: See F ORTR AN: nlnt 
cvcSl_vfunc_not_lbit, {l: See FORTRAN! compl 
cvc$f_vfunc_not_o4hlt, {1t See I=ORTRAN: compl 
cvcSI_vfunc_odd_hol, {PI See PASC4lt odd 
cvcS'_vfunc_odd_hslgn, {P: See PASCAL: odd 
cvc~I_Yfunc_or_lblt. {I: See FORTRAN: or 
cvcSI_vfunc_of_64blt. {1: See FORTRAN: or 
cyc$l_yfunc_r128_to_c128_power, {I: See FORTRAN: '**' cycSf_vfunc_r128_to_c256_power, {F: See FORTRAN: '**' cvc$I_Yfunc_r128_to_c64_power, {Fl See FORT~AN: '**' cve$l_yfunc_r128_to_132_power, {F: See FORTRAN: '**' cvcSf_y f unc_r128_to_i64_power, {It See FORTRAN: '**t 
cvcSi_vfunc_r128_to_r128_power, {It See FORTRANI '**' 
cvcSI_vfunc_r128_to_r3Z_power, {2: See FORTRAN: t**' 
cvc$l_vfunc_r128_to_,64_power, {1: See FORTRAN: '**' 
cvc$l_vfunc_f32_to_c128_power. {2t See FORTRAN: '**' 
cvc$l_v'unc_r32_to_e256_~ower, {F: See FORTRANt '.*, 
cvcSI_vfunc_r3Z_to_c64_power, {Ft See FORT~AN: t**t 
cveSi_vfunc_r32_to_132_power, {F: See FORTRAN. .**, 
cvcSI_yfunc_r32_to_t64_power, {2: See fORTRAN: '**' cveSI_vfunc_r32_to_r128_power. {Z: See FORTRAN: '**' 
evc$l_vfunc_r32_to_r~2_power, {2: See FORTRAN: ,**, 
cvcl'_vfunc_r3Z_to_r64_power, {2.: See FORTRAN: ,**, 
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Note 1-

(two 3rgs) 
(two argsl 

(two args) 
(two ar gs) 
( AD~ 'rem' 

ooerator 
(two args, 
(two args, 

(bit) 
(boolean} 

(two ar gs, 
(two ~rgs, 

operator 
operator 
oper Itor 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
ooerator 
operator 
operator 

operator) 

bit) 
boolean) 

blt1 
boolean) 
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cvcSf_vfunc_r64_to_c128_power, 
cvcSi_vfunc_r64_to_c256_power, 
cvcSi_vfunc_r64_to_c64_power, 
cycSI_Yfunc_r64_to_132_power. 
cvc$l_vfunc_rb4_to_i64_power, 
cvcSi_vfunc_r64_to_r128_power, 
~~c$l_vfunc_r64_to_r32_power, 

cvcSI_vfunc_r64_to_r64_power. 
cycSI_vfunc_rprod, 
cvcS'_vfunc_sgn_164, 
cvcS'_vfuric_sgn_r64, 
evcSi_vfunc_shlft, 
cvcSi_vfunc_slgn. 
cvc$t_vfunc_sin, 
cvcSf_vfunc_slnd, 
evcSi_v'unc_sinh, 
cycSI_vfunc_sqrt, 
evcSJ_vfunc_tan, 
cveSi_vfunc_tand, 
cvcSI_vfunc_tanh 

) ; 

{I t 
{Fl 
{Fa 
{t=: 
{I: 
{It 
{2: 
{I: 
{2: 
{a t 
{Bt 
{It 

fl' 
!l t 
{1: 
{It 
{It 
{II 
{It 

tll 

See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
See 

FORTRAN: 
FORTRAN: 
FORTRAN: 
~ORTRAN: 
FORTRAN: 
F ORTRANI 
F ORT~ANI 
FORTRAN: 
FORTRAN s 
BAS Ie s 
BAStC: 
FORTRAN: 
FORTRAN. 
FORTRAN: 
F=ORTRAN: 
FORTRAN t 
FORTRAN: 
FORTRAN: 
FORTRAN: 
FORTRAN t 

t**' operator 
'**'operator 
.**, ooer ator 
'**' operator 
'**' oper ator 
'**' operator 
t**' operator 
'**' operator 
rprod 
5gn 
sgn 
shift 
sign 
sin 
sind 
sinh 
sqrt 
tan 
tand 
tanh 

(164 erg, 164 resul t) 
(r64 arg, 164 resu'tl 
(boolean fIrst erg) 

{ Notes: 
r 
{ 
{ 

{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 

-{ 
{ 

{ 
{ 
{ 
{ 

{ 
{ 
{ 
{ 

1) At t of the fol fOllflng code generator tntr Insies appear In FtlRTR4N 8S 
character relational operators. Some also appear In fORTRAN 8S 
specific Intrlnsics. 

_'eq_bOl, '.EO.' operator (Fr~EO col 'atlon) 
_'eq_bOl_cot'ated, t.EQ.' operator (USE R eollatlon) 
_'eq_bsign, '.fQ.t operator (FIXED collation) 
_'eq_bsign_co"ated, '.EO.' operator (US;R collation) 
_'ge_bOl, '.GE.' operator~ lGE Intrinsic (FIXED collation) 
_'ge_bOl_cotlated, '.GE.' operator (USER co'Iat'on) 
_, ge_b.s i gn, , • GE. ' ()p~r8tor, LGE Intrinsic (FI)(EO col'atlan) 
_Ige_bslgn_co"ated, '.GE.' oner ator (USER collatIon' 
_, gt_bOl, '.GT.' operator, LGT Intrinsic ( F IXEO coltatlon) 
_'gt_bOl_collated, '.GT.t operator (USER collation. 
_, gt_bs t gn .• '.GT.' oJ)erator, lGT Intrinsic (FIXED cotlstlonl 
_Iot_bslgn_col'ated, '.GT.' operator (USER collatton) 
_"e_bOI, '.l1;.' operator, llE Intrinsic (FIXED co"atlon) 
_tie_hOI_collated, f.lE.' operator (USE~ collatIon' 
_I I e_ hs I 9 n, '.lE.' oJ)erator, tlE Intrinsic (FIXED collatIo",) 
_"e_bslgn_co"ated, '.lE.' operator ( USER coltatlon) 
_Itt_bOl, t.lT.' o"erator, tlT intrinsic (FIXED collation) 
_'It_bOl_coilated, '.IT.' operator (USE~ coltatlon) 
_ , I t_ b.5 1 g " .t '.IT.' operator, llT intrinsic (FIXED co'I,tlon' 
_I't_bslgn_co"ated, t.tT.' ot:n~r ator (USER collation) 
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{ 
{ 
{ 
{ 
{ 

_lne_bOl, 
_tne_bOI_col'ated, 
_'ne_bsign. 
_Ine_bsign_coltated, 

f.NE.' operator 
'.NE.' operator 
'.NI;. t operator 
t .HE.' oper ator 

(FIXED co atlan) 
(USER cotlatlon) 
(FIXED collatton) 
fUSE~ collation) 

{ 2} Function "cvcSI_mfunc_ranf" corresponds to the fORTRAN Dranf" 
{ intrlnsle having no source arguments or having a seatar source 
{argument. In either case the code generator IntrinsIc has no 
{arguments. Function "evc$l_mcatl_ranf" corresponds to the fORTRAN 
{ "ran'" Intrinsic having an array argument and result. In thIs case the 
{ code generator Intrinsic has no arguments, but has an array result 
{ (apoearlng 8S the first and onl, subroutine argument). For both scalar 
{ and array versions of "ranr", the generated CYAER 180 code references 
{ the variables "mlvSrando~_muttlp11er" and "mlvSrandom_seed". 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 

{ 
{ 
{ 
{ 
{ 

{ 
{ 

3) Functions "cvcS'_mcall_,anget" and "cycSI_mcall_,ans@t" correspond 
to the FORTRAN processor-supo.led subroutlne$ "RANGET" and flRA~SET" 
respectively. The generated CYBER 180 code references the var13bles 
"mfv$random_seedD and (RANSET onty) "m'vSlnltlq'_seed". 

4) fxcept for "cveSf_tcat'_dlagonal_char", the Code Generator 
"diagonal" Intrinsics require an extra (thIrd) argument which's the 
(constant) default va'ue for !II array result elements whIch are not on 
the array diagonal. For "cyc$l_tca"_dlaQona'_char", a blank strinQ 
Is always used for the default value, so there are only two arguments. 

5) Functions "evc$l_mca"_scftn_bOl" and "cvcS'_mca"_scan_bslgn" 
correspond to the CYBIl Intrinsic "'scan" ~Ith the following restrictions. 
The third operand must be a variable with the code generat~r type of 
cvtSI_type_lnteger_64, and the fourth operand must be 8 varIable with 
the code generator type of either cvtSl_type_boolean_O_l or 
cvtSI_tyoe_boolean_slgn (ts reffected In the functIon name). ~oth the 
third and fourth operands must be variables with a length 0' 64 bits. 

?1 FMT (FORMAT ta O~) 11 
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eves processes (optimizes. vectorlze~, etc.) code for a sequence of 
Instructions passed to It by the Host. The set of possible 
Instructions can be thought of as the assembly language for an 
abstract computer. Note that the actual code generated for a 
pertlcular machine wilt not be a one-for-one translation from the 
Instructions passed by the Host. CVCG supports a large number of 
instruction opcodes. Inlfne code wll' be generated for alt of these 
opcodes on the CYSER 180, and for most of these opcodes on the tY8ER 
200. The rest 0' these opcodes will be generated as calls to 
'ibrary routines. The parameter list for such a library catf Is 
always D'ae~d in registers. 

In order 'or the appropriate library routines to be present at 
e~ecutlon time, the Host must Inctude the ap~roprlate library in the 
library_list fle'd of the code_1enerator_attrlbutes parameter of the 
cyp$i_begln_modu1e ca.l. 
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C2.0 INSTRUCTION OPCnOE NAMING CONVENTIONS 

-to be added tater-
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C3.0 INSTRUCTION OPCODE DE~INITIONS 

-to be added tater-
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11 PUSH (t ISTEXT :;: ON) 11 

11 POP 11 

I? PUSH (LIST t- ON) 11 
{ cvt$'_code_generator_opcode } 
11 POP 11 

11 fMT (FORMAT :- OFf) 1? 

TYPE 
evtSI_code_oenerator_opcode a { 
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{ Instructions available In Interface. with result (aka Yashed Result)1 

{hit strlng 'ogles' and 

{bit string logical and_not 

{hit string compare equal 

{bit string comp3re not_equal 

{BOP string concatenation 

{80P co"ated compare equal 

{ -to he deteted-

{ -to he deleted-

{BOP collated compare greater_than 

{ -to be deleted-

{ -to be deleted-

{ -to he deteted-
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{BOP collated compere not_equal 

{SOP inde~ of collated compare not_equal 

{aop decImal compare equal 

{BOP decimal comp ar e great er _or _sQual 

{SOP decimal COfl'p :8r e gr e.at er_ th an 

{BOP <Jeelmal comoare less_or_equal 

{SOP decima' compare less_than 

{BOP decimal compare not_equal 

{BOP lexical comoare not_equal 

{aOp Index of 'e~lcal co",p aT e not_equal 

{bit string logical nand 

{bit string togfca' nor 

{bit string logieal not 
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{bit string togfca' or 

{bit string togleal or_not 

{BOP string scan for member 

{BOP string index of scan for member 

eveS '._oo_b_xor, {hit strlnQ 'ogleal xor 

{subroutine ea" 

{subroutine cal' with specific parameter 'Ist pointer 

{procedure entry 

{function call 

cyc$.l_op_lcalt, {Intrinsic subroutine ca" 

{create specific parameter lIst pointer 

{pop from stack 

{add Intea~r to pointer value 

{descrIbe arra, element reference 

{describe array reference 

{describe array section reference 

{describe record field reference 

{describe list of operands 

{describe 11st of 'abels 

{describe actual parameter 

{describe pseudo-array element reference 

{describe pseudo-arrsy section reference 

{ -unneeded?-

{descrIbe substring reference 
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{reset stack Dolnter to previous stack frame 

{seatar numeric add 

{scalar logica' and 

{scalar loate.' and_Mot 

{scalar numeric type conversion 

{seal sr numeric divide 

{scalar numerIc compare equal 

{scalar logical equivalent 

{scalar numeric compare greater_than 

{scalar Intrinsic function ca" 

{scs'er numeric compare lesS_Of_equai 

{scalar numeric compare 1 e ss_ttl 8n 

{scalaf numerlc multiply 

{sca'ar log'cal nand 

{scalar numeric compare no t_eCJua I 

{s cs' ar logic81 nor 

{seal8r lOQlea' not 

{scalar logica' or 

{scalar 'oglcal or_not 

{scalar r~nf Intrinsic function cat' 

{scalar circular shift 

{sea'ar numeric subtract 

{sea'tr logieal lCor 
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{vector numeric add 

{vector logical and 

{vector 'ogles' and_not 

{vector numeric type conversion 

{vector numeric dlv1de 

{vector numeric compare equal 

{vector logica' equivalent 

{vector numeric compare greater_than 

{vector intrInsic function call 

{'vector Intrinsic reduction function cs I , 

{vector numeric compare I ess_or_equ a' 

{vector numeric compare less_than 

{v~ct()r numeric muttiply 

{vector logical nand 

{vector numer1c compare not_e,qual 

{vector logical nor 

{vector lOt,J'ea' !'lot 

{vector 'oglest or 

{vector logieat or_not 

{vector ran' lJ\trlnslc function cat I 

{vector circular shift 

{vector end_off shift 

{vector numeric subtract 
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{vector logica' xor 

{ Instructions ava'iable In Interface, without result (aka Non-Hashed): 

{branch on numeric equal 

{branch on loglcaJ false 

{branch on numeric greater_or_equal 

{branch on numeric gr eater _than 

{branch Indirect 

{branch on numeric less_or_equal 

{branch on numer Ie less_than 

{branch on numeric not_equal 

{branch on loglcs1 true 

cvcSI_op_b_shfc, {BOP decimal shift end_off 
{ **to be renamed cvcSi_op_b_shfe** 

evcSI_op_b_sh'c_r, {ROP decimal shift end_off rounded 
{ **to be renamed cvcSI_oP_b_shfe_,. 

fAOP decima' subtract 

{BOP strlnQ translation 
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{poInter dereference 

{hardware specific Instruction 

{create jump table 

{create label reference 

{create orocedure referenc~ 

{pointer move 

{cre9te poInter reference 

{push onto stack 

{start of basic btock 

{SC,,' ar move 

{sesler pare"the~lz8tlon 

{sca'ar move short signed to tong, sign extended 

{scalar move short unsloned to long, zero extended 

{vector gather, fixed interval 
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{vector gather blocks, fixed Interval 

{vector gather according to index vector 

{vector move 'onq to short, truncated on left 

{vector move 

{vector parentheslzatlon 

{vector scatter, fixed Interval 

{vector scatter blocks, fixed Intervat 

{vector scatter according to lnde~ vector 

{vector move short unsigned to long, zero fl"ed 

cvcSi_op_Y_v_to_', {vector move short signed to fong, sign extended 
{ **to be renamed cvcSI_op_v_s_to_t** 

{ Instructions Internal to Code Generator, wIth result (aka Hashed Result): 

{BOP decimal compare with constant 

{bIt string extraction 

{bit string extractIon according to constant 

{btt string Insertion 

{bit strlng Insertion according to constant 

{load with hashed result 

{mark logics' value 

{bit string mask creation 

{bit string mask creation according to constant 

{add Integer constant to pointer vatuft 

{describe array reference 

{describe qO~ descriptor 
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{ Instructions Internal to Code Generator, without resutt (ake Non-Hashedl: 

{BOP decimal add of 8 constant 

{BOP decimal type conv~rslon 0' a constant 

{BOP lexlcat compare with 8 constant 

{BOP string ~ove of a constant 

{load register 

{describe reference to second reqlster of a pair 

{descrIbe reference to first register of a pair 

{start of compilation ~odu'e 

{end 0' compilation module 

{st~rt 0' solId optimization block 
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{set UP for procedure call 

{store register 

{scalar move of a constant 

{vector numeric absolute value 

{vector numeric 3dd of a specla' constant zero 

{vector transfer 

{vector transmit 

11 FMT (FOR~AT t: ON1 11 
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