000DDDDDOODD EEEEEEEEEEEEEEE BBBBBBBBBBABA uuu uuu 6G66G6666G6GE
o0DDDODDDDDD EEEEEEEEEEEEEEE BBBBBBBABAABE iy yuu GGGGGGGGGGGH
000ODDODODDDD EEEEEEEEEEEEEEE BBBBBBBBBABBS Uuu Iy deddddddddds
00D DDD EEE 888 888 UUU UUU GGG

00D DDD EEE 888 BBB UUU UUU GGG

00D DDD EEE 888 888 UUU UUU GGG

00D DDD EEE 888 8BB ULUU UUU GGG

00D DOD EEE 888 888 ULUU UUU GGG

00D DDD EEE 888 888 ULV UUU GGG

00D DOD EEEEEEEEEEEE 888888888888 Uuu UUU GGG

00D DOD EEEEEEEEEEEE 888888888888 VY UUU GGG

00D DOD EEEEEEEEEEEE 888888888888 Uuy UUU GGG

00D DDD EEE 888 BB8 UUU UUW G6GG  GGGGGGGG6
00D DDD EEE 888 888 UUU UUWU GGG  GGGGGGGGE
00D DDD EEE 888 BBB UUU UUWU GGG  GGGGGGGG6
00D DDD EEE 888 BB8 UuU UUU GGG GGG
00D DDD EEE 888 BBB UUU UUU GGG GGG
00D DDD EEE 888 BBB UUU UUU GGG 666
o0ODDDDODDDDD EEEEEEEEEEEEEEE BBBBBBBBBBAAB VVUVVTVNVVVVVVIE GGGGGGG6GE
0DDDDDDODDDODD EEEEEEEEEEEEEEE BBBBBBBBBAES UUuUUUUUYUULYU GGGGGGOG6
ooDDDDDDDODD tECEEEEEEEEEEEE BBBBBBBBBBBA VYTV GGGGGG6G6
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DDODDDDD 88888888 6GGGGGGGG EEEEEEEEEE vV Vv AAAAAA LL 000000 PPPPPPPP

ODDDDDODD BB8B8BB88A GGGGGGGG EEEEEEEEEE Vv A AAAAAA LL 000000 PPPPPPPP

0D 00 B8 88 GG EE VvV VV  AA AA LL 00 00 PP PP

0D 00 B8 B8 GG EE v VV  AA AA LL 00 00 PP PP

0D 00 88 B8 GG EE A VV  AA AA LL 00 00 PP PP

0D 00 88 B8 GG EE vV VV.  AA AA LL 00 00 PP PP

0D 00 88888888 GG EEEEEEEE A VV  AA AA LL 00 00 PPPPPPPP

00 00 68888888 GG EEEEEEEE A VV  AA AA LL 00 00 PPPPPPPP

00 00 88 B8 GG GGGGGG EE Vv VV  AAAAAAAAAA L 00 00 PP

0D D0 88 B8 GG GGGGGG EE v VV  AAAAAAAAAA L 00 00 PP

DD 0D 68 B8 GG GG EE AR AA AA LL 00 00 PP cees
0D 00 88 B8 GG GG EE VW Vv AA AA LL 00 00 PP ceee
000DDDDD 6888888886 666666 EEEEEEEEEE vV AA AA  LLLLLLLLLL 000000 PP ceee
00DDODDD 88888888 6GGGG6 EEEEEEEEEE VvV AA AA  LLLLLLLLLL 000000 PP coee
LL 111111 $SSSSSSS

LL 111111 $5§S55SSS

LL I1 $S

LL 11 SS

LL 11 SS

LL Il $S

LL Il SSSSSS

LL 11 SS5SSS

LL 1l SS

LL 11 SS

LL 11 $S

LL 11 $$

LLLLLLLLLL 111111 $SSSSSSS

LLLLLLLLLL 111111 $SSS5S5SS
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MODULE DBGEVALOP (IDENT = 'v04-000') =

BEGIN
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;: ALL RIGHTS RESERVED.
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ie
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! MODULE FUNCTION
; The tog level routine in this module, DBGSEVAL_LANG_OPERATOR,
- ‘
]

[

i

i

]

BILITY FOR THE USE OR RELIABILITY OF TS

I1BIL
H IS NOT SUPPLIED BY DIGITAL.
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is called by the expression parser to perform an operation.
This routine does type conversion, as specified by lan?uage
sRecific type conversion tables, {f needed. It then calls
the routine specified by Language specific operator routine
tables, in order to actually perform the operation.

(olel=lelelalels

oo

REQUIRE °'SRC$:DBGPROLOG.REQ';

L INKAGE
PLI_LINK = CALL(REGISTER=0, REGISTER=1, REGISTER=2, REGISTER=3);

FORWARD ROUTINE

AAA DUMAMY, Dummy routine to force dump of tables
DBGSBLISS _BITSELECT: NOVALUE, Perform BLISS bit selection X<p,s.e>
DBGSBLISS INDIRECTJION, Performs BLISS indirection
DBGSCONV_TEXT_VALUE, Convert text string to value
DBGSCONV_TQUABWORD _VALUE, Convert text string to QUADWORD

DBGSCONV_TOC TAWORD “VAL UE ,
DBGSCONV TRFA VALUE

DBGSDO MAPPING: NOVALUE,
DBGSEVALOP_SET_LANGUAGE : NOVALUE,

DBGSEVAL_LANG_OPERATOR,

Convert text string to OCTAWORD
Convert text string to RFA value
Perform t{pe mapping i
Setruglpo nter to Operator Information
ables

Evaluate a language expr. operator
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DBGSGET_SET_TYPEID,
PBGSGETDTYPE
DBGSLANGUAGE fYPE CONV,
DBGSMAP_DTYPE_CLASS,

DBGSNUM_BYTES,
DBGSPERFORM_TYPEID_CHECK,

DBGSTYPE CONV,
CONV_TEXT_PACK_VALUE,

GET_DATA_LENGTH,
GET_SCALE,

FIND_JOIN,

FIND_PATH,

FIND"PATH DEPOSIT,
FIXUP_EMPTY_SET,
INTMED _DATATFOR_DEP,
MAKE VAL DESC,
MAP_RRO_BDTYPE_IN_RPG,

MAP_PACKED: NOVALUE,

MAPCPLI TYPE_SIZE: NOVALUE,
MODTFY PLI TARGET_TYPE: NOVALUE,
PLI_TYPE_CONV,

E.
PLI HANDLER,
TYPEID_CHECK_ENUM,
TYPEID CHECK SET
TYPE ID"RANGE “CHE (K_ENUM,

TYPEID_RANGE _CHECK_SUBRNG;

EXTERNAL ROUTINE

FORSCVT_D_TE,
FORSCVI-G_TE,
FORSCVI M TE,
MTHSJINOY

oTsscvT_fe_t,
OTSSCVICTI

1
11
117D
12126
ToT7H
177
1°7

HARABIT_R6: PLI_LINK,
PLISCVRT ANY;

DBGSCOLLECT: NOVALUE,
DBGSCOVER DX DX,

DBGSCVT_DX DX: NOVALUE,
0BGSCVT_TQDADWORD TO VALUE
0BGSCVT TUQUADWORD TO_VALUE,
DBGSCVI_TOCTAWORD _TO VALUE,
DBGSCVT_TRFA_TO_VALUE,

tidrs bt it i it i iRl rmi @Mt Mo it it s ab
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Set the parent TYPEID for SET data type
Obtain dtype from Value Descriptor
Langua c-sEecific type converter
GivEEAngP » do 8 best guess at the
Returns number of bytes to hold
8 given DTYPE,
Perform typeid check on non-atomic
data tyges
Top level DEBUG type converter
A routine convert the unconverted
strin? packed decimal
Get the [ength of the dats
Get scaling factor for Floating Point
data to packed decimal conversion
Find join in directed acyclic graph
Find path in directed acyclic gragh
Similar to FIND_PATH, used for DEPOSIT
Fix up typeid for empty set
Create intermediate data for deposit
Build a dummy value descriptor
Map normal and alternate least
sianificant digit and sign into
RPG standard output format
Maps packed decimal to correct type. .
Maps dt;fe to PL/I specific type; calculates size.
Modify PL]l target type .
PLI Type Conv. used for PLI bit=string
conversion
Catches PL/] conversion errors,
Perform typeid check on a pair of enum.
Perform typeid check on & pair of sets
Perform range check for enum data type
Perform range check for subrange data type

Fortran E format routine

Fortran E format routine

Fortran E format routine

Bitwise complement of a Longword

Convert text Binary to Longword

Convert text (signed) to Longword

Convert text to single Floating

Convert text to Double Float

Convert text to G_Float

Convert text to H_Float

Convert text (octal) to Longword
Convert text (hexadecimal) to Longword

Convert text to aligned bit-string.

Used in PL/1 bit-strings conversions.
Sanitize Prinarz Descriptors

Debug type converter,

Debug version ot LIBSCVT_DX_DX

Convert fnto QUADWORD value

Convert into unsigned QUADWORD vatue

Convert into OCTAGWORD value

Convert into RFA value
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Sep-19 DEBUG.SRCIDBGEVALOP.B3Z; 1
. 0 Lg 1 DBGSGET_DST_NAME, ! Obtain name of symbol
;116 0049 1 DBGSGET " TEMPMEM ! Allocate temporary memory
RN 0450 1 DBGSMAKE _SKELETON_DESC, i Create skeleton Value Descriptor
;. 118 51 1 DBGSMAKE_VAL _DESC, ! Convert VMS desc to valdesc
;119 Si 1 DBGSMAKE _VMS _DESC, ! Convert Primary to VMS desc
;120 53 1 DBGSNEWL INE : "NOVALUE, ! Close print Line and start new line
12 0256 1 DBGSPERFORM_OPERATOR: NOVALUE, ! Perform arithmetic operation
: 12% 0255 1 DBGSPRIM_TO_ADDR, ! Convert primary descriptor to value
12 0 S? 1 ' descriptor containing the address
124 0257 1 ! of the primary.
;125 0258 1 DBGSPRIM_TO_VAL, ! Converts » primary descriptor
. 126 0259 1 ! to a value descriptor
. 127 0260 1 DBGSPRINT: NOVALUE, ! Print FAO-formatted text
;128 OSt] 1 DBGSSTA_SYMVALUE: NOVALUE, ! Get symbol's value
: 1%9 0 6§ 1 DBGSSTA_TYP_ATOMIC: NOVALUE, ! Get symbol information
. 130 0263 1 DBGSSTA_TYP_ENUM: NOVALUE, ! Get symbol information
. 13 0266 1 DBGSSTA_TYP_PICT: NOVALUE, ! Get symbol information
132 0265 1 DBGSSTA_TYP_SET: NOVALUE, ! Get symbol information
;133 0269 1 DBGSSTA_TYP_SUBRNG: NOVALUE, ! Get symbol information
;134 0267 1 DBGSSTA _TYP _TYPEDPTR: NOVALUE, ! Get symbol information .
; }gg 8%23 } DBGSTYPEID_FOR_SET; ! Construct a Set Constant typeid
s 137 0270 1 EXTERNAL
: 138 0271 1 DBGSGB_LANGUAGE: BYTE, ! Current Lang setting
: 139 027§ 1 DBGSGL_NEG_CONST_TOKEN, ! Negative constant token
s 140 0273 1 DBGSGL_POS_CONST_TOKEN, ! Positive constant token ]
s 14 0274 1 DBGSGL_NEG_SIGN_TOKEN, ! Negative constant token (=-> unary minus)
s 1462 0275 1 DBGSGL_POS_SIGN_TOKEN, ! Positive constant token (==> unary plus)
: }22 82;; } 0BGSGL _DEVELOPER: BITVECTORL]; | Set developer flag
¢ 145 0%7& 1 BUILTIN
¢ 146 0279 1 ASHP
;147 0280 1 EDITAC;
s 148 0281 1
;149 028§ 1 LITERAL
;150 0288 1 DBGSK_DTYPE_ARRAY = DBGSK_MAXIMUM_DTYPE + RSTSK_TYPE_ARRAY,
;151 0284 1 DBGSK_DTYPEENUM = DBGSK_MAXIMUMDTYPE + RSTSK TYPE ENUM,
; 1s§ 0285 1 DBGSK_DTYPE_TPTR = DBGSK_MAXIMUM_DTYPE + RSTSK TYPE TPTR,
s 15 0286 1 DBGSK_DVYPE_SET = DBGSK_MAXIMUM_DTYPE ¢ RSTSK_TYPE_SET
;1564 0287 1 DBGSK_DTYPE_SUBRNG = DBGSK_MAXIMUM_DTYPE + RSTSK TYPE SUBRNG,
s 155 0288 1 DBGSK_DTYPE_PIR = DBGSK_MAXIMUM _DTYPE + RSTSK_TYPE_PTR
;156 0289 1 DBGSK_DTYPE_PICT = DBGSK_MAXIMUM_DTYPE + RSTSK_TYPE_PICT,
;157 0290 1 DBGSK_DTYPE_RFA = DBGSK_MAXIMUM_DTYPE + RSTSK TYPE RFA;
: 158 8%91 1
: 159 9; 1
. 160 0293 1 ! The following is so that the map table can do a mapping from
. 161 0%94 1 ! DSTSK_BOOL to DSCSK_DTYPE_TF
: 16; 8 95 1!
: 16 299 1 LITERAL
: 164 297 1 DSCSX_DTYPE_BOOL = DSTSK_BOOL;
: 165 98 1
: 166 99 1 ]
;167 80 1! The follouing is so that the Lang. cvt tabte can do a conversion from
; }gg 0%01 } ; DSTSK_DTYPE_ANY to a specify dtype or a specify dtype to DSTSK_DTYPE_ANY.
;170 830§ 1 LITERAL
;1N 304 1 DSCSK_DTYPE_ANY = XX'FF';
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A o
g TABLEBASE = UPLIT BYTE (XASCII 'BASE');
7 ! OPCODE_NAME is global so that the type converter can get at it for
g ; purposes of signalling error messages.
0 GLOBAL
) DBGSGL _OPCODE _NAME: REF VECTOR [,BYTE]; ! Operator name in ASCIC
g OWN
4
S

BLISS_BITSELECTION_FLAGT:INITIAL(0),! Flag saying we've done a bit select
! operator in BLISS )
BLISS_BITSELECTION_FLAGZ:INITIAL(D),! Flag saying we've done a bit select

operator in BLISS
BLISS_INDIRECTION_FLAG, Fla? saying whether we've done an
n
CVT_ROUND_FLAG,

direction yet
A flag set to TRUE indicate the
CVT_TBL: REF VECTOR [,LONG],
CVT_TBL_SIZE

conversion result is rounded
Pointer to a Lang?age Dependent Type
e
CVTINFO_TABLE: REF CVTINFOSTABLE,
MAP_TBL: REF VECTOR (,WORD],

Conversion Ta»
Number of entries in CVT_TBL
MAP_TBL _SIZE,
MAX"DEPTH,

Pointer to the Type Conversion
OPIRFO_TABLE: REF OPINFOSTABLE,

p 1T:bletfor %ho carro?t l?n fage

ointer to a e Mapping Table
¥p pgAPgTBL

SAVE_RESULT_DESC: DBGSSTG_DESC;

Number of entries in -

Maxinum search depth for graphs
Pointer to the Operator Information
Table for the current language
Saved descrigtor for commnication

between <> and . in BLISS
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MACROS FOR OPERATDO ROUTINE TABLES

These macros are used to generate the tables which are used to select
operator routines based on the operand data types and which define any
t‘?o conversion behavior appropriate to the operator. For example,
INT*REAL has to be converted to REAL*REAL in most languages, after
which the REAL*REAL multiply routine is invoked; this kind of behavior
fs specified in the tables whose structure is defined here.
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OPERATOR ROUTINE TABLE

The Operator Routine Table for a ?ivon operator contains one entry for each
routine which can be associated with that operator. Each such entry contains
the operand types acgoptod by that routine (e.g., REAL,REAL for F_Floating
multiply) and a routine index which identifies the routine to be Tnvoked.

And also there is an optional routine index for typeid check.

The types are represented as standard Dtypes and

the routine index is simply a CASE index used to select the routine body.

An Operator Routine Table for an operator is declared as follows:

OPERATOR_ROUTINE_TABLE (TBLNAME,
OPERKTOR_ROUTINECLEFT_TYPE, RIGHT TYPE, RESULT_TYPE, ROUT_NAME,
TYPETD_CHECK_ROUT_NAME),

OPERATOR_ROUTINEC(LEFT_TYPE, RIGHT_TYPE, RESULT_TYPE, ROUT_NAME,
TYPETD_CHECK_ROUT_NAME)) ;

Here TBLNAME is the name of the table. LEFT_TYPE is the Type Index Value of
the Lleft argument (or the only argument if the operator is unary), RIGHT_TYPE
is the Type Index Value of the right argument (or 0 if the operator s unary),
and ROUT_NAME {s the name of the corrosponQing semantic routine. ROUT_NAME

is automatically prefixed bl “ORTS$K_'* to yield the routine index value.
TYPEID_CHECK _ROUT_NAME is the name of the corrospondin? typeid check semantic
routine. TYPEID_THECK_ROUT_NAME is automatically prefixed by '"ORTSK_TYPEID''
to yield the routine index value.
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Define the macros that generate the Operator Routine Table.

ACRO
OPERATOR_ROUTINE _TABLE (TBLNAME) =
BIND TBLNAME = PLIT BYTE(XREMAINING): VECTOR(,BYTE] X;

=
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MACRO
OPERATOR_ROUTINE(LEFT_TYPE, RIGHT_TYPE, RESULT_TYPE, ROUT_NAME,
TYPEID CHECK_ROUT_NAME) =
%{;E:DECLARED (XNAME (TRSTSKZTYPE™', RIGHT_TYPE))

xELsgaGsx_nAxmua,onPe + INAME (*RSTSK_TYPE_', RIGHT_TYPE)

"1 INAME ('DSCSK_DTYPE_', RIGHT_TYPE)

%%aestCLARED (XNAME (*RSTSK_TYPE_', LEFT_TYPE))
Lsgecsx,nAxxnun_orvPe + INAME ('RSTSK_TYPE_', LEFT_TYPE)

"1 INAME ('DSCSK_DTYPE_', LEFT_TYPE)

INAME ('ORTSK_®, ROUT_NAME) AND XIX'OOFF',

INAME ('ORTSK™°. ROUT-NAME)“-8,

YIF SLENGTH LEQ 4

xrueg
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LSE
INAME ('ORTSK_TYPEID_', TYPEID_CHECK_ROUT_NAME) AND XX*OOFF "
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7 M 040 X1,
7 M 040 XIF "XLENGTH LEQ &
7 M XTHEN
2 " 0
2 " YELSE
% " 1 INAME ('ORTSK_TYPEID_', TYPEID_CHECK_ROUT_NAME)~-8
5 " %%;;zDECLARED (XNAME ('ORTSK_RESULT_', RESULT_TYPE))
% " (Ivane (*ORTSK_RESULT_*, RESULT_TYPE)
% " (%%FE!DECLARED (XNAME ('RSTSK_TYPE_', RESULT_TYPE))
2 " xELsgaGsx MAXIMUM_DTYPE + XNAME ('RSTSK_TYPE_', RESULT_TYPE)
" INAME ('DSCSK_DTYPE_', RESULT_TYPE)
M

XF1,

XF1) ‘

; The TYPE_GRAPH_EDGE macro is used by the tables below.
MACRO
TYPE_GRAPH _EDGE (LOWER TYPE, WIGHER TYPE) =
Y!IE XBECLARED (INAME (RSTSK _TYPE_', HIGHER_TYPE))
DBGSK_MAXIMUM_DTYPE + XNAME ('RSTSK_TYPE_', HIGHER_TYPE)

LSE
lgAﬂE (*DSCSK_DTYPE_*, HIGHER_TYPE)

VS NN =2 O O 00 ~N O VNV S AN = O O 00 O N S i) = O O 00~y

XFI
§IIE XDECLARED (XNAME (°RSTSK_TYPE_', LOWER_TYPE))
DBGSK_MAXIMUM_DTYPE ¢ XNAME ('RSTSK_TYPE_', LOWER_TYPE)

ZELSE
INAME ('DSCSK_DTYPE_', LOWER_TYPE)
IFL) X;

EXZEEXEEREEZEEEEEXEEXEEXR
(wlelelelelelelelelelelelalelclalelelalolelalelelele olelelelelelelelelele e

R R AR DI af 2P 2P W W W T TV W T Y ¥V ¥ PV SV P O W

85 85 B 8 85 5 L i N G AN AN N NN PO PO NI PO NOPONONON) b b b ed ek e od d b D

—d e i b e O 3 (wlelelelelelNellolelolVel e lValVeRNolloTe 1o Lo Yo Jo To -To To -To-To ]
A LA = O O 00 N OSSN = O 0 00 O W £~ WD) = OO 00 O N S L) — OO O
— e s e e e e s e e el e e D e ) e o D ) D el e s el i i D e e e el D e ol e e

jolele
S LI ~2O 0 ~NO

Ve Ve 00T B0 V002000000 B00589 0080000000002 000s00 Q0% Q O QI Qs Qs aVeNIVE®r g,

QL Ll A At A A L AN A AN AN AN NN PO N O NI PO D




K11
R B B B

v04-000 - DE RCIDBGEVALOP.B3Z;1
. 36 0446 1 ! TYPE HIERARCHY TABLE

. 317 0447 1!

: 18 0448 1 ! The Type Hierarchy Table specifies the implicit type conversions to
. 319 0449 1 ! be done within an expression. A type hierarchy table may be specific
. 320 0450 1 ! to a given operator in a given Language, or may be shared across

: %%1 8221 } ; operators and languages.

: 32% 045§ 1! The Type Hierarchy Table is a directed acyclic graph. For example,
s 326 0454 1 ! for the addition operator in fortran, a part of the Type Hierarchy
: %%2 8222 } E Table might look Llike this:

. 327 0457 1! F_COMPLEX => D_COMPLEX

;. 328 0458 1! . a

s 329 0459 1! / /

: 330 0660 1 ! LONG => F_FLOAT /

. N 0661 1! \ /

. 332 046§ 1! v /

: 333 0663 1! D_FLOAT => H_FLOAT

. 33 0664 1!

. ggg 8222 } ; A Type Hierarchy Table is specified by giving its edges.

R g%g 8225 } ; An example of a Type Hierarchy Table definition is:

;339 0469 1 ! TYPE_HIERARCHY TABLE ( FORADD_TYPE_MWIER_TABLE,

s 340 0470 1! TYPE_GRAPH_EDGE (L, F)

;3 0671 1 i TYPE_GRAPH_EDGE (F, FCJ,

;. 342 0672 1! TYPE_GRAPH_EDGE (F, D),

;343 0473 1! cesol )

;344 0476 1!

;345 0475 1 .

: 346 0476 1 ! Define the macro which declares a Type Hierarchy Table.

;347 0477 1!

: 348 0478 1 MACRO

: 349 M 0479 1 TYPE _HIERARCHY TABLE (TBLNAME) =

H gg? 823(1) } BIND TBLNAME = PLIT WORD(XREMAINING) : VECTOR [,WORDJ] %;
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TYPE INCOMPATIBILITY TABLE

The Type lncompatibilit¥ Table sfecifies which pairs of types are
incompatible (i.e., S for both to be in the same

operator expression). For cxample. D_FLOAT and G FLOA are
inconpatiblo in FORTRAN, A Type Incompatibility Table may be specific
to a g ven operator in a given language, or may be shared across
operators and Languages.

A Type Incompatibility Table is specified by giving a List of
incompatible type pairs.

An example of a Type Incompatibility Table definition is:

TYPE_INCOMP_TABLE ( FORADD TYPE INCOMP_TABLE,
TYPE _GRAPH_EDGE (D, B),

; Define the macro which declares a Type Hierarchy Table.
MACRO
TYPE_INCOMP_TABLE (TBLNAHE
BIND TBLNAME = PLIT WORD(XREMAINING) : VECTOR [,WORD] ¥%;
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: 378 0509 1!

: 79 050 1 ! OPERATOR INFORMATION TABLE

: gao 0508 1!

.1} 0509 1! ‘

: 38% 0510 1 ! The Operator Information Table for a language is a blockvector indexed by
: 38 0511 1 ! operator code, Ffor each operator, it gives the address of the corresgondnng
;. 384 051§ 1 ! Operator Routine Table, Type Hierarchy Table nge Incompatibility Table,
: 385 0513 1 ! and a flag. ALl addresses are relative to TABLEBASE. An Operator

: ggg 82}? } 5 Information Table {s declared as follows:

: 388 0516 1! OPERATOR_INFO_TABLE (TBLNAME

;389 0517 1! UPERATOR_INFO_ENTRV(OPCODE ROUTTBL, HIERTBL, INCOMPTBL,

: gg? 8213 } ; FETCH_FLAGS,

: 39% 0520 1! OPERATOR_INFO_ENTRY(OPCODE, ROUTTBL, HIERTBL, INCOMPTBL,

: gg‘ 82%1 3‘ ; FETCH_FLAG));

: 395 052% 1 ! Here TBLNAME is the name of the whole Operator Information Table. For each
. 396 0524 1 ! operator accepted by the lan?uage. OPCODE is the operator code name for the
: ggg 82%2 } 3 operator (this is sutomatically prefixed by ''TOKENSK_'' by the macro).

: 399 0527 1 ! Detfine the macros which declare Operator Information Tables.

s 400 0528 1!

. 601 0529 1 MACRO

: 402 M 0530 1 OPERATOR _INFO TABLE(TBLNAME) =

: 282 82%} } OWN TBLNAME : OPINFOSTABLE PSECT(DBGSPLIT) PRESET(XREMAINING) X;
;405 0533 1 MACRO

s 606 M 0534 1 OPERATOR_INFO_ENTRY (OPERATOR, ROUTTBL, HIERTBL, INCOMPTBL, FALSE) =
D407 M 0535 1 L INKME (YTOKENSK_', OPERATOR), OPNFOSL_ROUTTBLI =

s 408 M 0536 1 ROUTTBL = TABLEBASE

;6409 M 0537 1 [ XINAME (°TOKENSK_', OPERATOR), OPINFOSL_HIERTBL] =

;610 M 0538 1 HIERTBL - TABLEBASE

Poen M 0539 1 [ XINAME ('TOKENSK_', OPERATOR), OPINFOSL_INCOMPTBL] =

. 612 M 0540 1 INCOMPTBL - TABLEBASE,

: 613 M 0541 1 X1F XLENGTH LEQ 4

: 614 M 056§ 1 XTHEN

: 415 M 0543 1 C XNAME (°TOKENSK_', OPERATOR), OPINFOSV_FETCH]) = TRUE

;. 416 M 0546 1 XELSE

. &7 M 0545 1 C XNAME (°TOKENSK_', OPERATOR), OPINFOSV_FETCH] = FALSE

: 418 0546 1 XF1 X

O —a
~ O
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: 2 ? 8;2; } ; TYPE MAPPING TABLE
) 549 1 | The Type Mappin Table specifies the mapping of data types to be done
;4 g 8550 1! Br1orygo anspexﬁress on gvaluation Forpgxagple. in FO‘?RAN data type
s 424 0551 1 ! WU is treated the same as type W W in expressions, so the mapping from
: 2 2 822% } ; WU to W is done here,
: 2%; 822? } g A Type Mapping Table is represented as a sequence of pairs of data types.
: 2%8 82%9 } g An example of a Type Mapping Table definition is:
; (%} 0558 1 i TYPE HAPPING TABLE ( FORTRAN TYPE_MAPPING_TABLE,
: 43% 0559 1! TYPE_GRAPH_EDGE ¢ 7.
s 43 0560 1 ! TYPE _GRAPH_EDGE (UU. W),
s 434 0561 1 ! TYPE_GRAPH_EDGE (LU, L),
s 435 056§ 1! 0);
s 636 0563 1!
s 437 0564 1
;s 438 0565 1 ! Define the macro which declares a Type Mapping Table.
. 439 0566 1!
s 440 0567 1 MACRO
;. 0568 1 TYPE_MAPPING_TABLE (TBLNAME)
. 22% 8298 } S BIND TBLNAME = PLIT WORD (XREMAINING) : VECTOR [,WORD] X;
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TYPE CONVERSION INFORMATION TABLE

The T{pe Conversion Table for a language is a vector of longwords. Ffor
each congword. it gives the address of the corresponding Type Happin? Tabie,
3

Type ALl addresses are relative

to TABLEBASE. An Operator Information Table 1is declared as follows:

'

i

i

i

i

i

: onversion Table needed for the language.
i

| CONVERSION_INFO_TABLE (TBLNAME,
i

i

i

i

M

CORVERSTON_INFO_ENTRY(MAPTBL, CONVTBL, CVT_ROUNDING_FLAG));
Here TBLNAME is the name of the whole Type Conversion Information Table.
Define the macros which declare Type Conversion Information Tables.
ACRO

CONVERSION_INFO_TABLE (TBLNAME) =
OWN TBCNAME™: CVTINFOSTABLE PSECT(DBGSPLIT) PRESET(XREMAINING) %:
MACRO
CONVERSION INFO ENTRY (MAPTBL, CVTTBL, TRUE) =
CCVTINFOSL_MAPTBL) = MAPTBL - TABLEBASE,
CCVTINFOSL™CVTTBL] = CVITBL - TABLEBASE.
XIF ILENGTR LEQ 2
XTHEN
Lsgcvrmrosv,noum = FALSE
ECVTINFOSV_ROUNDJ = TRUE

Page
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LANGUAGE SPECIFIC TYPE CONVERSION TABLE

The Langvage Specific Type Conversion Table specifies which type conversions
are to b. done in a langua?o specific manner. For example, although PL/!
bit-strings have a dtype of V or VU, the¥ are handled very differently from
most other data having those data types (as in BLISS or Pascal).

A lLanguage specific conversion table is specified by giving a case index,
and a higher and lower type.

An example of a Language specific conversion table entry is:
LANG_CVT_TABLE (PLI_CVT TABLE
g?nc_cvr_luosx TCVISPLI_TF L, L, TF),

! Define the macro which declares the entries for Language Specific Type

Conversion Table.

MACRO

LANG_CVT _ENTRY (INDEX, LOWER _TYPE

(CINAME (*CVTSK ', INDEX))48)
aEN!DECLARED (XNAME ('RSTSK_TYPE_', WIGHER_TYPE))
DBGSK_MAXIMUM_DTYPE + XNAME ('RSTSK_TYPE_', HWIGHER_TYPE)

LSE -
INAME (*DSCSK_DTYPE_', HIGHER_TYPE)
XF1))*8)

OR
{}ﬁENSDECLARED (XNAME ('RS1SYX_TTPE_", LOWER_TYPE))
gaesx_nAxxnun_otvpe + INAME (*RSTSK_TYPE_', LOWER_TYPE)
TNANE (*DSCSK_DTYPE_', LOWER_TYPE)

c HIGHER_TYPE) =
T(
OR
(X
T

XELS
IF1)

Define the macro which declares a Language Specific Type Conversion Table.

MACRO

LANG_CVT _TABLE (TBLNAME)
= BIRD TBLNAME = PLIT LONG (XREMAINING): VECTORL, LONG] X;

Page
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ADA OPERATOR INFORMATION TABLES

This section contains the Operator Routine and Type tables needed to
evaluate expressions in the ADA language.

Define the Type Conversion Information Table for ADA, ,
for now, there are no exceptions to the standard DBGSCVT_DX_DX conversion
rules so we do not specify any tables here.

ONVERSION_INFO_TABLE (ADA CVTINFO_TABLE
CONVERSION_INFO_ENTRY TTABLEBASE, TABLEBASE));

EVemoemoemo =

Detine the Type Hierarchy Table for ADA, This table specifies the implicit
type conversions to be done on arithmetic operations.

For debu??ing urposes, we have decided to adopting tLooser rules than
the compiler. For example, to add an_integer X to a float Y in ADA,
you have to say something Like "'FLOAT{(X) ¢ Y'', But in the debugger, we
will do the implicit conversion and allow just "'X ¢ Y'‘,

We thus allow integer to be converted to either FIXED or FLOAT,
We allow the conversion of FIXED to H float (but not to F, D, or G
since that could Lose precision).

LR L R T E Y T R

BU.WU,LU G
\ / \
\ /
- FIXED --

TYPE_MIERARCHY_TABLE (ADA_HIER_TABLE,
TYPE_GRAPH_EDGE
TYPE-GRAPHEDGE
TYPE “GRAPH_EDGE
TYPE ~GRAPH_EDGE
TYPE-GRAPH_EDGE
TYPE-GRAPH EDGE
TYPEGRAPHEDGE
TYPEGRAPHEDGE
TYPE - GRAPH_EDGE
TYPE~GRAPH”EDGE
TYPEGRAPH_EDGE
1YPEZGRAPHZEDGE

Ce
e = -
e« o e & & o o
m
<
-
'Y

ao-n-n-m-f'r'gcww
L ]

>

(as]
TXIOOOOMmWMmIrrrrm

ST S SN SN SN S PN P PN S P P
o« o tmen o o v
W WY N N g N N N N N N

-

; Define the Type Hierarchy Table for ADA deposit.
TYPE_HIERARCHY_TABLE (ADA_DEPOSIT_TABLE,
; Allow any numeric type to any other numeric type.
TYPE_GRAPH_EDGE (B, BU),

TYPEZGRAPH_EDGE (BU, W),
TYPEZGRAPHZEDGE (W, WU,
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: S79 P 0703 1 TYPE _GRAPH_EDGE (WU, L),
. 580 P 0704 1 TYPE_GRAPH_EDGE (L, LU),
.Y P 0705 1 TYPE_GRAPH_EDGE (LU, FIXED),
. SB% P 0706 1 TYPE_GRAPH_EDGE (FIXED, F),
. 58 P 8707 1 TYPE_GRAPH_EDGE (F ,D),
;. 584 P 0708 1 TYPE_GRAPH_EDGE (D, G),
;. 585 P 0709 1 TYPE_GRAPH_EDGE (G, W),
: gg? ; 8;}? } TYPE_GRAPH “EDGE (H, B),
;588 P 0715 1 ! Allow number -> SUBRNG. The constraint check should be done
;589 P O 1 ! by the DBGSPERFORM TYPEID_CHECK routine. Also allow ENUM->SUBRNG
;590 P 0714 1 i and character => SOBRNG. -
s 591 P 0715 1 !
s 592 P 0716 1 TYPE JORAPH_EDGE (ENUM, SUBRNG),
: 593 P 0717 1 TYPE_GRAPH_EDGE (T, SUBRNG),
v 594 P 0718 1 TYPE® ~GRAPH_ EDGE (L, SUBRNG)
;595 P 0719 1 TYPE_GRAPH_EDGE (FIXED, SUBRNG),
;596 P 0720 1 TYPE-GRAPH_EDGE (F, SUBRNG),
. 597 P 07%1 1 TYPE_GRAPH EDGE (D, SUBRNG),
;s 598 P 07 g 1 TYPE_GRAPH_EDGE (G, SUBRNG),
;599 P 072 1 TYPE —“GRAPH_EDGE (M, SUBRNG),
. 600 0724 1 :
;s 601 0725 1
;s 602 0726 1
: ggz 8;%; } ; Define the Operator Routine Table for ADA unary plus.
. ggg : 8;%3 } OPERATOR_ROUTINE _TABLE (ADA_UNARY_PLUS_TABLE,
: 607 P 0731 1 ! The following are not lena ge dependent types. This is needed for DEBUG
;. 608 P 073% 1 ! types. For example, DEP/QU
. 609 PO?3% 1|
¢ 610 P 0734 1 OPERATOR_ROUTINE (8B, B. B, UNARY_PLUS_B),
;0 611 P 0735 1 OPERATOR ROUTINE (W, W, W, UNARY PLUS U ’
: 612 P 0736 1 OPERATOR_ROUT INE (P. P P UNARY_PLUS_P),
; 613 P 0737 1 OPERATOR ROUTINE (Q, Q, @, UNARY PLUS “Q),
. g}g : 8;%3 } OPERATOR ROUTINE (0, 0, O UNARY PLUS 0,
: 616 P 0740 1 OPERATOR_ROUTINE (L, L, L, UNARY PLUS_L),
P 617 P 0741 1 OPERATOR”ROUT INE (FIXED. FIXED, FPIXEDT UNARY_PLUS_FIXED),
: 618 P orag 1 OPERATORZROUTINE (F, F, F, UNARY_PLUS F),
: 619 P 074 1 OPERATOR™ JROUTINE (D, D, D UNARY PLUS D),
;s 620 P 0744 1 OPERATOR™ _ROUTINE (G, G, G. UNARY PLUS G)
;621 0745 1 OPERATORZROUTINE (M, H, H, UNARYZPLUS_H)§;
s 622 0749 1
s 623 0747 1 .
: g%g 8;23 } ; Define the Operator Routine Table for ADA unary minus.
: g%g : 8;?? } OPERATOR_ROUTINE _TABLE (ADA_UNARY_MINUS_TABLE,
; 628 P 075§ 1 ! The following are not lena ge dependent types. This is needed for DEBUG
;. 629 P 0755 1 ! types. For example, DEP/ Ls =1
: 630 P O754 1 i
. 6% P 0755 1 OPERATOR_ROUTINE (B, B, B, UNARY MINUS_B),
;632 P 0759 1 OPERATORZROUTINE (W, W, W, UNARY_MINUS-W),
. 633 P 0757 1 OPERATOR_ROUT INE (P, P. P. UNARY MINUS_P),
. 634 P 0758 1 OPERATORZROUTINE (G, Q, Q, UNARY_MINUS_Q),
;635 P 0759 1 OPERATOR_ROUTINE (0, 0, O, UNARY_MINUS O),
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;636 P 0760 1

: 637 P 8761 1 OPERATOR_ROUTINE (L, L, L, UNARY MINUS_L),

; 68 P 76§ 1 OPERATORZROUTINE (FIXED, FIXED, FIXED, “UNAKY_MINUS_FIXED)
;639 P 0763 1 OPERATORZROUTINE (F, F, F, UNARY_MINUS_F),

i 640 P 0764 1 OPERATOR”ROUTINE (D, D, D, UNARY-MINUSD).

D641 P 0765 1 OPERATORZROUTINE (G, G, G, UNARY_MINUS G)

i 64 0766 1 OPERATORZROUTINE (H, H, H., UNARY_MINUSH)§;

D64 0767 1

D64k 0768 1

: gzg 8;98 } : Define the Operator Routine Table for ADA absolute value. \
D667 P 077] 1 OPERATOR_ROUTINE_TABLE (ADA ABSOLUTE TABLE, J
T 648 P 077§ 1 OPERKTOR_ROUTINE (L ABS LT

P 649 P O77% 1 OPERATOR™ROUT INE (rlxsé fxxeo, FIXED, ABS_FIXED),
;650 P O774 1 OPERATOR_ROUTINE (F, F, F, ABS F),

;651 P 0775 1 OPERATOR_ROUTINE (D, D. D, ABSTD).

; 65% P 0776 1 OPERATOR_ROUTINE (G, G, G, ABS_G)

T 65 0777 1 OPERATOR_ROUTINE (M, W, W, ABS"M));

T 65 0778 1

i 655 0779 1

: 22? 8;3? } : Define the Operator Routine Table for ADA addition.

i 658 p 07a§ 1 OPERATOR ROUTINE TABLE (ADA ADD TABLE.

s 659 P 0783 1 OPERKTOR_ROUTINE (L L L)

. 660 P 0784 1 OPERATOR “ROUT INE <rix56 fxxso. rxxéo. ADD_F IXED_FIXED),
s 661 P 0785 1 OPERATOR_ROUTINE (F, F, F, ADD_F_F),

i 662 P 0786 1 OPERATOR_ROUTINE (D, D. D, ADD-D7D).

i 663 P 0787 1 OPERATOR"ROUTINE (G, G. G. ADD-G_G)

D 664 0788 1 OPERATORZROUTINE (M, H. W, ADD_H H)};

P 665 0789 1

i 666 0790 1

: ggg 8;31 } : Define the Operator Routine Table for ADA subtraction,
;669 P 079§ 1 OPERATOR ROUTINE TABLE (ADA SUBTRACT TABLE

;670 P 079¢ 1 OPERATOR_ROUTINE (L SUB L

Y4 P 0795 1 OPERATOR_ROUT INE <rix56 fxxso rxxéo SUB_FIXED_FIXED),
;672 P 0796 1 OPERATOR_ROUTINE (F, F, F, SUB_F_F),

;673 P 0797 1 OPERATOR_ROUTINE (D, D, D, SUBZD™D).

;674 P 0798 1 OPERATOR_ROUTINE (G, G, G, SUB~G~G)

;675 0799 1 OPERATOR_ROUTINE (M, M., H, SUBHH);

;676 0800 1

;o617 0801 1 o

: g;g 8%8% } : Define the Operator Routine Table for ADA multiplication.
. 680 P 0804 1 OPERATOR ROUTINE TABLE (ADA HULTIPLY TABLE.

s 681 P 0805 1 OPERKTOR_ROUTINE (L

;682 P 0806 1 OPERATOR”ROUT INE (rixeﬁ ftxeo rlxéo MUL_F IXED_FIXED),
. 683 P 0807 1 OPERATOR_ROUTINE (F F, MUL_F_F),

v 684 P 0808 1 OPERATOR_ROUTINE (D. o. D, HUL-D_D).

T 685 P 0809 1 OPERATOR_ROUTINE (G, G, G, MUL-G-G)

;686 8810 1 OPERATOR_ROUTINE (H, H, H, MUL-H_W)J;

;687 811 1

; 688 831; 1 o

: ggg 8}4 } : Define the Operator Routine Table for ADA division.
P69 P 8315 1 OPERATOR_ROUTINE TABLE (ADA_DIVIDE TABLE.

T 692 P 0816 1 OPERKTOR_ROUTINE (L, L, L, DIVTL_L
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. 693 P 0817 1 OPERATOR_ROUTINE (FIXED, FIXED, FIXED, DIV_FIXED_FIXED),
P69 P o8is 1 OPERATORZROUTINE (F, F, F, DIV F_F),

;695 P 0819 1 OPERATORTROUTINE (D, D. D. DIVTDTD).

. 696 P 0820 1 OPERATOR_ROUTINE (G, G, 6, DIV_G_G)

;697 0841 1 OPERATORZROUTINE (H, W, H, DIVCH W) S;

;. 698 08 g 1

;. 699 08 1

: ;89 8% g } E Define the Operator Routine Table for ADA Modulus.

s 702 P 0826 1 OPERATOR_ROUTINE _TABLE (ADA_MODULUS _TABLE,

: 703 0827 1 OPERATOR _ROUTINE (L, L, L, MOD_C_L));

. 704 88 8 1

: 105 829 1

: ;8? 83 ? } ; Define the Operator Routine Table for ADA Remainder.

. 1708 P 083§ 1 OPERATOR_ROUTINE _TABLE (ADA_REMAINDER_TABLE,

;709 0833 1 OPERKTOR_ROUTINE (L, L, L, REM_L_D));

: 110 0836 1

;™ 0835 1 L

: ;}% 82%9 } ; Define the Operator Routine Table for ADA Exponentiation.
. T4 P 0838 1 OPERATOR_ROUTINE TABLE (ADA_POWER OF _TABLE,

P A P 0839 1 OPERITOR_ROUTINE (L, L, L, POUER_L,L).

;0 M6 P 0840 1 OPERATOR_ROUTINE (F, F, F, POWER_F_F),

;o one P 0841 1 OPERATOR_ROUTINE (D, 0, D, POWERZDID),

;718 P oski 1 OPERATOR_ROUTINE (G, G, G, POWERZG_G)

;719 0843 1 OPERATORCROUTINE (H, H, H, POWERZH_H)S:

s 720 0844 1

v 721 0845 1 ]

: ;S% 8329 } ; Define the Operator Routine Table for ADA Logical Not.

. 726 P 0848 1 OPERATOR ROUTINE TABLE (ADA NOT TABLE,

;725 0849 1 OPERKTOR_ROUTINE (TF, TF, TF, NOT L));

. 726 0850 1

;s 127 0851 1

: ;%g gggg } ; Define the Operator Routine Table for ADA Logical And.

; 730 P 0854 1 OPERATOR _ROUTINE TABLE (ADA AND TABLE,

;™™ 0855 1 OPERKTOR_ROUTINE (TF, TF, TF, AND_L_L));

: 132 0856 1

;o733 0857 1 _

: ;gg 8323 } ; Define the Operator Routine Table for ADA Logical Or.

s 736 P 0860 1 OPERATOR ROUTINE TABLE (ADA OR_TABLE,

;137 0861 1 OPERATOR_ROUTINE (TF, TF, TF, OR_L_L));

. 738 086; 1

: 739 0863 1 . .
: ;2? 8322 } ; Define the Operator Routine Table for ADA Logical Exclusive Or.
; T4 P 0B66 1 OPERATOR ROUTINE TABLE (ADA XOR _TABLE,

: Th 8867 1 OPERITOR_ROUTINE (TF, TF, TF, XOR_L_L));

s 164 868 1

: T4S 0869 1

: ;2? 83;? } ; Define the Operator Routine Table for ADA Equal.

;748 P 087§ 1 OPERATOR_ROUTINE _TABLE (ADA_EQUAL _TABLE

L7469 P 0873 1 OPERKTOR_ROUTINE (ENUM, ENUM,”TF, EQL_L_L, ENUM_ENUM),
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;750 P 0874 1 OPERATOR_ROUTINE (L, L. Tf, EQL_L_L),
3 P 0875 1 OPERATOR”ROUTINE (FSXeD. FIxEp, TF,EQL_FIXED_FIXED),
; 75§ P 0876 1 OPERATORZROUTINE (F, F, Tf, faL_f_F),”
275 P 0877 1 OPERATORZROUTINE (D, D. Tf, EQL-DTD).,
A 1 P 0878 1 OPERATOR-ROUTINE (G, G, TF, EQL-G-G).
;755 P 0879 1 OPERATORZROUTINE (M, H, TF. EQL H™H)
;756 0880 1 OPERATORZROUTINE (TF, TF, TF, EQLZTF_TF));
P 757 0881 1
. 758 oaai 1
: ;28 833‘ } : Define the Operator Routine Table for ADA Not Equal.
D761 P 0885 1 OPERATOR_ROUTINE _TABLE (ADA_NOT EQUAL_TABLE,
: 76 P 0886 1 OPERATOR_ROUTINE (ENUM,"ENUR, TF NEQ L_L, ENUM_ENUM),
D76 P 0887 OPERATORZROUTINE (L, L, TF, NEG L L
P 764 P 0888 1 OPERATORROUTINE (FEXep, FIxEp, TF,“NEQ_FIXED_FIXED),
;765 P 0889 1 OPERATOR_ROUTINE (F, F, TF, NEQ_f_F),”
;766 P 0890 1 OPERATOR_ROUTINE (D, D, TF, NEQDTD),
T 767 P 0891 1 OPERATOR_ROUTINE (G, G, TF, NEQ~G-G),
T 768 P oaog 1 OPERATORROUTINE (M, W, TF. NEQ-HTH)
;769 0893 1 OPERATOR”ROUTINE (T#, TF, TF, NEQTTF_Tf));
. 770 0894 1
P 0895 1
: ;Zlg 8339 } : Define the Operator Routine Table for ADA Less Than.
D774 P 0898 1 OPERATOR_ROUTINE_TABLE (ADA_LSS THAN_TABLE,
s 775 P 0899 1 OPERKTOR_ROUTINE (EN un. “ENUR, TF; LSS_L_L., ENUM_ENUM),
Po776 P 0900 1 OPERATOR“ROUTINE (L 16, LSS L LY,
o P 0901 1 OPERATOR"ROUT INE (rfxeo. FIXED, TF, LSS_FIXED_FIXED),
;778 P 0902 1 OPERATOR”ROUTINE (F, F., TF, LSS_F_F),”
P79 P 0903 1 OPERATORROUTINE (D. D, TF, LSS-DTD).
;780 P 0904 1 OPERATOR_ROUTINE (G. 6. TF, LSSZGG).
;781 P 0905 1 OPERATORROUTINE (M, M, TF. LSSHTH)
s 782 0906 1 OPERATOR”ROUTINE (TF, TF, TF, LSSTTF_TF));
: 783 0907 1
P84 0908 1
: '7%2 83(1)8 } : Define the Operator Routine Table for ADA Greater Than.
i 787 P 0911 1 OPERATOR_ROUTINE _TABLE (ADA_GTR THAN TABLE,
. 788 P 091§ 1 OPERKTOR_ROUTINE (ENUM, euun GTR_L_L., ENUM_ENUM),
T 789 P 0913 1 OPERATOR”ROUTINE (L . ﬁ L3,
P 790 P 0914 1 OPERATOR™ROUTINE (FEXED, rlxé TF crk _FIXED_FIXED),
P79 P 0915 1 OPERATOR”ROUTINE (F, F., TF, 6rn £ F),”
P 792 P 0916 1 OPERATORROUTINE (D, D, TF, GIRTDID),
P 793 P 3917 1 OPERATOR-ROUTINE (G. G, TF, GIRZG-G),
P 794 P 0918 1 OPERATOR™ROUTINE (M, H, TF. GTRTH™W)
;795 0919 1 OPERATORROUTINE (TF, TF, TF, GTRZTF_TF));
P79 0920 1
P 797 0931 1
: ;33 03 g } : Define the Operator Routine Table for ADA Less Than or Equal to.
: 800 p §9 4 1 OPERATOR_ROUTINE TABLE (ADA_LSS EQUAL_TABLE,
T 801 P 0925 1 OPERKTOR_ROUTINE (ENUM, enul. TF LEO L ‘L., ENUM_ENUM),
. 80 P 09 9 1 OPERATOR_ROUTINE (L, L, TF L£6
: 80 P 0927 1 OPERATORROUTINE (Fixep, fIxép, TF Led FIXED_FIXED),
T 804 P 0928 1 OPERATORROUTINE (F, F. TF, LEQ_f_F),”
;805 P 0909 1 OPERATOR”ROUTINE (D, D. TF, LEQ o D),
T 806 P 0930 1 OPERATOR_ROUTINE (G, G, TF, LEQZG_G),
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: 807 P 0931 1 OPERATOR_ROUTINE (H, H, Tf, LEQ_H_H)
; 808 89 § 1 OPERATORZROUTINE (TF, TF, TF, LEQTTF_TF));
. 809 9 1
: 810 0934 1
: g}1 88 S } ; Define the Operator Routine Table for ADA Greater Than or Equal to.
: 81§ P 09 ? 1 OPERATOR_ROUTINE_TABLE (ADA_GTR EQUAL_TABLE,
;814 P 0938 1 OPERKTOR_ROUTINE (ENUM, ENUH. TF GEQ L_L, ENUM_ENUM),
: 815 P 0939 1 OPERATOR™ROUTINE (L, L. LY,”
;. 816 P 0940 1 OPERATOR”ROUTINE (FIXED, fxxé t 556 FIXED_FIXED),
;817 P 0941 1 OPERATORTROUTINE (F, F. TF, éeo £ F),”
; 818 P 094; 1 OPERATORROUTINE (D, O, TF, GEQ-D-D),
;. 819 P 0943 1 OPERATOR_ROUTINE (G, G, TF, GEQG-G),
. 820 P 0944 1 OPERATORZROUTINE (H, H, TF, GEQ“H H)
;821 0945 1 OPERATOR_ROUTINE (TF, TF, TF, GEQTTF_TF));
: 82% 0946 1
. 8¢ 0947 1
: g%g 8823 } : Define the Operator Routine Table for ADA Concatenate.
; 826 P 0950 1 OPERATOR _ROUTINE TABLE (ADA CONCATENATE _TABLE,
: 827 0951 1 OPERKTOR_ROUTINE (T, . CONCAT_T_T));
. 828 0955 1
;. 829 0953 1
: g%? 83?; } 5 Define the Operator Information Table for ADA.
: 832 P 0956 1 OPERATOR_INFO_TABLE (ADA_OPINFO_TABLE,
: 833 P 0957 1
; 834 P 0958 1 ! Unary arithmetic.
: 835 P 0959 1 '
; 836 P 0960 1 OPERATOR_INFO_ENTRY
; 837 P 0961 1 (UNARY_PLOS, ADA_UNARY_PLUS_TABLE, ADA_HIER_TABLE, TABLEBASE),
; 838 P 0962 1 OPERATOR_IRFO_ENTRY
; 839 P 0963 1 (UNARY MIRUS,  ADA_UNARY_MINUS_TABLE, ADA_HIER_TABLE, TABLEBASE),
;840 P 0964 1 OPERATOR IRFO_ENFRY
; gz; : 8322 } (ABSOLUTE ADA_ABSOLUTE_TABLE, ADA_HIER_TABLE, TABLEBASE),
;843 P 0967 1 ' Binary arithmetic.
; B4k P 0968 1
;845 P 0969 1 OPERATOR INFO_ENTRY
; B4b P 0970 (ADD; ADA_ADD_TABLE, ADA_HIER_TABLE, TABLEBASE),
; 847 P 0971 1 OPERATOR INFO_ENTRY
;848 P 0972 1 (SUBTRACT, ADA_SUBTRACT_TABLE, ADA_HIER_TABLE, TABLEBASE),
; 849 P 0973 1 OPERATOR _INFO_ENTRY
; 850 P 0974 I (MULTIPLY, ADA_HULTIPLY_!ABLE. ADA_HIER_TABLE, TABLEBASE),
: 851 P 0975 1 OPERATOR_INFO_ENTR
: asi P 0976 1 (DIVIDE ADA_DIVIDE_TABLE. ADA_HIER_TABLE, TABLEBASE),
: 85 P 0977 1 OPERATOR xnfo ENT
;B854 P 973 1 (MODOLU ADA_HODULUS_TABLE. ADA_HIER_TABLE, TABLEBASE),
;855 P 0979 1 OPERATOR xurb ENT
: 856 P 0980 1 (RERKINDER ADA_REHAINDER,TAGLE. ADA_MIER_TABLE, TABLEBASE),
;857 P 0981 1 OPERATOR INFO_ éur
: ggg : oggi } (POWER_OF ; ADA_POWER_OF _TABLE, ADA_HIER_TABLE, TABLEBASE),
: 860 P 8984 1 ! Logical operations.
;. 861 P 8985 1 !
;86 P 0986 1 OPERATOR_INFO_ENTRY
. 86 P 0987 1 (NOT; ADA_NOT_TABLE, ADA_HIER_TABLE, TABLEBASE),
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;. B64 P 0988 1 OPERATOR_INFO_ENTRY

: B6S P 0989 1 (AND® ADA_AND_TABLE, ADA_HIER_TABLE, TABLEBASE),
; B66 P 0990 1 OPERATOR_INFO_ENTRY

: B67 P 0991 1 (OR, " ADA_OR_TABLE, ADA_HIER_TABLE, TABLEBASE),
; 868 P 0995 1 OPERATOR_INFO_ENTRY

;869 P 0993 1 (XOR> ADA_XOR_TABLE, ADA_HIER_TABLE, TABLEBASE),
: 870 P 0994 1

. BN P 0995 1 ' Relationals.

; a7§ P 0996 1

. 87 P 0997 1 OPERATOR INFO_ENTRY

Y2 P 0998 1 (EQUAL , ADA_EQUAL_TABLE, ADA_HIER_TABLE, TABLEBASE),
; B7S P 0999 1 OPERATOR_INFO_ENTRY

. 876 P 1000 1 (NOT-EQUAC ADA_NOT_EQUAL_TABLE,  ADA_HIER_TABLE, TABLEBASE),
. B77 P 1001 1 OPERATOR™ 1~ro ENTRY

. 878 P 1002 1 (LSS"THANS ADA_LSS_THAN_TABLE, ADA_HIER_TABLE, TABLEBASE),
. B79 P 1003 1 OPERATOR™ xnro ENTRY

; 880 P 1006 1 (GTR™THAN? ADA_GTR_THAN_TABLE, ADA_HMIER_TABLE, TABLEBASE),
;881 P 1005 9 OPERATOR_INFO ENTRY

; 882 P 1006 1 (LSS"EQUAC ADA_LSS_EQUAL_TABLE,  ADA_WIER_TABLE, TABLEBASE),
; 883 P 1007 1 OPERATOR™INFO_ENTRY

; ggg ; }883 } (GTRZEQUAL, ADA_GTR_EQUAL_TABLE,  ADA_HIER_TABLE, TABLEBASE),
: 886 P 1010 1 ! String operations.

;887 P 1011 1 i

; 888 P 101; 1 OPERATOR _INFO_ENTRY

; ggg ; }8}4 } (CONCATENKTE,  ADA_CONCATENATE_TABLE, ADA_HIER_TABLE, TABLEBASE).
;. 89 P 1015 1 ! Convert, Deposit, and Identity.

;892 P 1016 1 i

: 893 P 1017 1 OPERATOR _INFO_ENTRY

T 894 P 1018 1 (CONVERT, TABLEBASE, ADA_DEPOSIT_TABLE, TABLEBASE),
. 895 P 1019 1 OPERATOR_INFO_ENTRY

: B89 P 1020 1 (DEPOSIT,” TABLEBASE, ADA_DEPOSIT_TABLE, TABLEBASE),
. 897 P 1021 1 OPERATOR INFO_ENTRY

: ggg }35§ } (1DERTITYS TABLEBASE . TABLEBASE., TABLEBASE));
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s 901 1026 1!

. 38§ }8 5 } ; BASIC OPERATOR INFORMATION TABLES

s 904 10 ? 1 ! This section contains the Operator Routine and Type tables needed to

s 90S 1028 1 ! evaluate expressions in the BASIC Language.

;s 906 10¢9 1!

: 907 1030 1!

;. 908 1031 1 ! The following summarizes the information in the BASIC manual about

. 909 103§ 1 ! data types, ‘Y' conversions, and operators. There is further documentation
: 910 1033 1 ! within the tables below, describing exactly how we translate this into

i 9N 1034 1 ! the DEBUG tables.

: 91% 10%5 1!

¢ N 1036 1 ! BASIC Data Types:

o 94 1037 1! . Integer (signed only)

s 915 1038 1! byte (8-bit), word (16-bit), long (32-bit)

s 916 1039 1! . Real

s M7 1040 1! single (f-float), double (d-float), gfloat, hfloat

. 918 1061 1! . Packed Decimal . )
. 919 106% 1! 0-16 bytes; specifies number of digits and Location of decimal point
s 920 1043 1! . String

s 92 1064 1! one character per byte

;. 922 1045 1! . RFA

: 352 }829 } ; 6 bytes; specifies record file address - block number and offset

s 925 1048 1 ! BASIC Constants:

;. 926 1049 1! . Any of BASIC's data types

. 927 1050 1!

s 928 1051 1 ! BASIC Aggregates:

s 929 105% 1! . Array

¢ 930 1053 1! . Record

: 9 1056 1!

: 932 1055 1 ! Expressions:

s 933 1056 1! . Numeric ) ,

s 934 1057 1!} Floating=-point or 1nte3er operands separated by arithmetic operators
;. 935 1058 1! (¢, =, *, /, *, *¢) and optionally grouped by parentheses.

. 936 1059 1! Result: numerfc (see type conversion).

. 937 1060 1! . String o

s 938 1061 1! Strings separated by ''¢+'' (concatenation) or by combinations of

s 939 106§ 1! string functions.

s 940 1063 1! Result: string.

s 941 1066 1! . Relational

;s 942 1065 1! Operands may be either numeric or string (not mixed)

. 943 1066 1! Operators: =, <, > <= (or =<), >= (or =>), <> (or ><), ==

944 1067 1! note: ‘'==''t{s different for string and numeric)

;. 945 1068 1 ! Result: true (-1) or false (0)

. 946 1069 1! . Logical

;s 947 1070 1! Operands: integer oan.

¢ 948 1077 1! Operators: NOT, AND, OR, XOR, EQV, IMP

;949 1or§ 1 i Result: true (=1) or false (0)

: 950 1073 1! . Assignment, conditional

¢ 951 1076 1!

: 95% 1075 1 ! Type Conversion:

: 95 1079 1! . Arithmetic

. 954 1077 1! Note that, with one exception, the resulting data t¥ge is the same
s 955 1078 1! as that of the operand with the higher data t{ge. e exception is
s 9% 1079 1! when the operands are DOUBLE and GtLOAT: BASIC promotes both values
: 957 1080 1! to HFLOAT, and the result is HFLOAT. This preserves both precision
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: 958 1081 1! and magnitude.
;959 108§ 1!
: gg? }834 } ; ! BYTE WORD LONG SINGLE DOUBLE GFLOAT HFLOAY
. gg }832 } ; BYTE | BYTE WORD LONG SINGLE DOUBLE GFLOAT HFLOAT
: ggg }83; } ; WORD | WORD WORD LONG SINGLE OOUBLE GFLOAT HFLOATY
: 329 }888 } ; LONG | LONG LONG LONG SINGLE DOUBLE GFLOAT HNFLOAT
: 823 }831 } 5 SINGLE | SINGLE SINGLE SINGLE SINGLE OOUBLE GFLOAT NFLOATY
: g;? }832 } ; POUBLE | DOUBLE ODOOUBLE OOUBLE DOUBLE ODOUBLE WFLOAT MWFLOAT
: g;% }832 } 5 GFLOAT | GFLOAT GFLOAT GFLOAT GFLOAT HWFLOAY GFLOAT WFPLOAT
H g;g }88; } ; HFLOAT | HFLOAT HFLOAT HFLOAT HFLOAT HWFLOAT HFLOAT HFLOAT
: 976 1099 1!
s 977 1100 1! . Packed Decimal Conversion
. 978 1101 1! 1. 1f both operands are Decimal with the same digit and scale
s 979 110§ 1! values, no conversion is performed. 1f the operands have
. 980 1105 1! different digit and scale values, BASIC alua¥s used the Larger
: 981 1106 1! number of specified digits for the result. The debugger uses
: 982 1105 1! 2 largo enough digit and scale factor to avoid overflows if
: 983 1106 1! ossible. )
s 986 1107 1t ! 2. 1f one operand is Decimal and one is integer, the following
s 985 1108 1! integer -=> decimal cgvorsions occur (in BASEC):
: 986 1109 1! YTE -=> DECIMAL(3.,0)
: 987 1110 1! WORD ==> DECIMAL(S5,0)
: 988 1M1 1 LONG --> DECIMAL(16,0)
: 989 1 1! The debugger converts them all to DECIMAL(31,0), ]
s 990 1113 1! 3. If one operand is Decimal(d,s) and one is floating-point, the
s 991 1116 1! following decimal =-=-> float{ng-point conversions occur:
s 992 115 1! f range of d is <=1 thru <=6 -=> SINGLE
: 993 1116 1! if range of d is <=7 thru <=15 ==> DOUBLE=----! )
s 994 MMz 1! GFLOAT | <-- depends on floating-point operand
s 995 1118 1! HFLOAT__!
¢ 996 1119 1! if range of d is =19 ==> DOUBLE
s 997 1120 1! f range of d is <=17 thru <=31 ==> HFLOAY
s 998 1121 1! The debugger employs this same scheme.
: 999 1122 1!
+ 1000 1123 1
: 1001 1126 1
: 1002 1125 1 ! Define the T ce Conversion Information Table for BASIC.
: }882 }}%9 } ; There is no { T_TABLE specifying exceptions to the DBGSCVT_DX_DX rules.
: 1005 P 1128 1 CONVERSION_INFO_TABLE (BASIC_CVVINFO_TABLE
: 1006 1129 1 CONVERSION_INFO_ENTRY (TABLEBASE TABLEBASE)) ;
: 1007 1130 1
s 1008 1131 1
: 1009 113; 1 ! Define the Type Hierarchy Table for BASIC. )
: 1010 1133 1 ! This table is described above when we talk about conversion rules.
: }8}1 }}gg } ; Leaving out the G edges, the graph specified by this table is:
: 101% 1136 1! B=>W=>L=>F=>D=>H
. 1014 1137 1! \
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The case of convortina packed to float is handled by the routine
MAP_PACKED in DBGEVALOP.
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; Define a Type Hierarachy Table for BASIC.

p TYPE_HIERARCHY_TABLE (BASIC_HIER1_TABLE,
P TYPE_GRAPH_EDGE (B, W),
P TYPEGRAPH_EDGE (W, L).
P TYPE_GRAPH_EDGE (L. F).
P TYPE_GRAPH_EDGE (L. P).
P TYPE_GRAPH_EDGE (F. D).
P TYPE_GRAPH_EDGE (F. G).
P TYPECGRAPHZEDGE (D, H).

! Define another Type Hierarachy Table for BASIC.

! This is a subset of the HIER1 table. It is used for those operators that
! only accept integer types. It would also be OK to use the HIER! table,

; but providing a smaller table speeds up the code.

TYPE_HIERARCHY_TABLE (BAS]C_MIER2_TABLE,
TYPE_GRAPH_EDGE (B, M),
BYPE_GRAPH_EDGE (W, L),

VUVO

! Define the Type Hierarchy Table for BASIC deposit.

! This is a circular table which includes all types exqeft T.

! This means that an¥ of the numeric t;ges are convertible to any
! of the other numeric types on a DEPOSIT.

|

]

(]

[]

|

TYPE_HIERARCHY_TABLE (BASIC_HIERD_TABLE,
TYPE_GRAPH_EDGE (B, W
TYPE_GRAPH_EDGE (W, L)

TYPE_GRAPH_EDGE (L.

L ]

VOOVOVOVOVOOVD
— e el el el e e e b i b i D i ol anld il il el e cr e o e el o e e o i D el el oD D i e el ol s el o D e s e D sl e e D il o D e

e Y s S -

GE
GE
GE
GE
GE
GE

DITANHO™MD

D
D
TYPE GRAPN-Eg
)

o~ o~ o~
XOHONYD

88000000000000 (alelelolelelelelelelelelelalelelalolaleleleolalelelalelelelolelelo)
VAUV VAVAAVAWAA SN 85 25 85 85 85 85 25 £ 55 LA L U W W U N AP PO PO PO PO PO RO NI A = 3 b 2 s
OO0 ~NO L N =2 O O 00 O VNV LD =2 O 0 00 N O VA 2~ L) = OO 00 NN WV £~ LN =2 OO 00 ~OM UM

lee

! Most of the arithmetic routines operate on two arguments of the same type.
; ¥h:§ type may be 8, W, L, F, D, G, H, P, so we provide all of those case

! indices.

! Define the Operator Routine Table for BASIC addition. )
; Note that addition of text strings is actually concatenation.

OPERATOR_ROUTINE_TABLE (BASIC_ADD_TABLE,

— i s i e D s e o el e s D il i e e i i e el e e aa i e e e i cld D il e e e D D e i s el e e e o e e o s e i e o b b
850 =2 O O 00 NOMA S LN =2 O O 00 NON NV WMD) =2 O O 00 ~NO WSS LN =2 © W 00 O N ES N = OO 00 YO N S i) = OO D
- el el e b b S e e e e ol D D o el el i el el s sl il el e el el e D o el e el e e e e e el i e D D e e e i aed D e s D e e e

b e e e e e e e e e ) D e D ol i el el ) e el el e ol i i e e e o D S e i i s e e el e D S e e e i e e i e el D e s s s
© VOO OECEEOOOOOOCD NN NNNNNNNNOOOCOOCONOO O NV AAWAVUVINAAELE B B BB A

Ve 0T e VI VIR VP00 B0 00000V VeV VeV TPV BeB0 0TI BIVIIVITLRIVEVI VI 0E 0L VIVIVIVEVI VNIV VB VIV VRNV Qe

SSRSEXREESR
=4O 000 N0 A S L) =




(1

Paje

32 V4.0-74

! 11 Bliss- %
DEBUG.SRCIDBGEVALOP.B3Z;1

AX=

DBGEVALOP
v04-000

(4
=
@
w
o
[ 48
o
>
h -
@
h -]
[
. [ ]
c [ =4
o
. e 7
[ = L 4 . g
o < v
g (@ ] . = ] w
& b aad c — g
w -t o Q £
- Q - —
[ - " b )
L 4 & - (S
0 - > [} b
3 3 o c (7]
7] E © 3 - @
w o
[ ) [ ] | = ) - | >
ee —— — — oy o b
~ (7, ] w o v «
- - < < @ =
- @ -« o -~ ® « @ €
00000000 (] & & ® & & & & wem a & & & & 8 & e e % & & 9 9 & am, M @
PN NN N PN PN P [ N Ty Y e ta e taln e b W™ o o o = W™ o o o S e - DD UV
M3 JueOoOXO O OB I-OOIO 0O JOIJa.ovIxa O LI JOoVITO 0 J c o
UNEL S I L L o “-— a ¢ ¢80 - a Lt “-— @ 0 - o Q-
O JuOOTOo < DB I OO XO g = YL ) 1.9 <MOI IO XTAa ) Qs
IR RN =) ® o= & 0 0 0 8 8 02 ® = 1000V VD @ »= )LL) ® > @
[aYaYaYaYaYolaYe) 4 —t PaOoOOMM —t [ W T D e A e ) - L= - - B D D B J - O VN
(aYaYaYataYaYatalw) LH OMOODDIDDDDID L JIDDID2DIDDD L3 D ot 0=t 0t 0t 0mmg gt 0t g H <« -l
gL ALLKLK KD o DUVVIVIWVIVIWVIVNW 9 DEXIEIXIEEEXE . —Ooododoodoo e X o
- - £ - o - 2D O
*® % % % * & 8 8N & & & & & & 0 I &« ¢« 3 & & & &a =@ @ & & 8 8 o ° o y L
OB IJwOOIOr ® WOJuovIo ® wUOHOIJovIa ® LAOFI.OUVIA ® w 3D
C = C v C C = O
® % & @ % & % e 8 w= ) & & & & & @ o o = ) & % & & & & & o o (U % & & & 9 & o e w— W £
[ o P TV YL D of . W g o LOIJIJuOOIO & A0 JuO0XA o LOIJe-00XA ~ « 6o
S o 3 @ 3 @ 3 O —=w
e 4 8 % % % s a8 © = & & & & & 8% a s © % % & &8 8 & & s o O “ & &8 &% % & 8 s 0 w o
[ ojn STV -TC b of W g [ 4 [ VY- TL 4.8 - 4 [\ Jn PETA_YC b 4. W [ 4 AIIwalOxa (- 4 &
Cl? Wt P Nl Nt P Nt Nt P LS " Y N s’ af s Y N L) P W e Wl N Y Y P AAS N W W W Y N St NP ws [« T Y
[N el [ - | [ -l [ e | ce
ZLZILIEZZTZTZIZ &~ ZEZTZTITITEIE & ZZZTZTITZTZITE & ZE2EZTZIZITZITET L e®a
Lo Lo Lo Lo o T e T @ P g S Sl G D) S s g @ P S S Sunf G g oung S g [ e T e L T T T ) g = [ ]
[ il o ol ol ool ool cond o o [ S === == = o o P P [ = = e e P P e [ P P P P P e e P [ ' 98
2IDIDID2D2IDD2D ® WDODIDDIDDIDIDIDDD ® WODIDDIDDIDIDDD ® WOIDIDIDDIDDIDD ® W »
00000000 a 00000000 Q LOO0COOO0O0O a 200000000 Qa £ Owe
(- 4. 4. 4- 4. 4. 4-4-4-4 O wxaaxxaxaao O —~Exaaasan O mwmIaaxaxaxaoaoa O = C
T80 0 8 8 0 00 - 0 0L 000 OB ~ 0 10 0D OD = 0 0 0 i — o=
[ 4- 4. 4-4- 4-4-4-4- 4 ® DaExaaxaoaa ® IDxxxaxoaocao (BT 4. 4-4-4-4-4-4- 4 ® D 30
CO0000000 £ 000000000 £ 000000000 £ 000000000 L O Ow
e e pute Pt e (e e e &b O P e P e e e e e L 4 g ) S S el o L - 4 ) ol d ol ol ol andoand &~ B o
e e e b P S S L MLLL AL L M Mg ALK ¢ -
- 4. 4. 4. 4. 4. 4.4-4-4 (-4 4 - 4- 4-4-4-4-4- 4 L 4 4-4- 4- 4. 4-4. 4.4 » Eaaxacaaxoac @ o O o
[VOIVEITEITEITEIVEIVEITVIVE )] c [« JYEIVITSITEIVEITEIVEIVY) c O 4 00 L) LS LS L L ) c [« JTOIVUIVEIVUIVEITVITITY] c O e
aacaasaaaooaan - —a00aadadd - +=aaooaoaa - =g aacooaaaa e b @
000000000 - 00000000 - €£O00000000 - q£O00000000 - « oo
® o ® o o & ® & L™
o w o W o W Q W =
. Q. Q. Q.
- O --loo l-'-o - ) -—ow s

o G P O O P P G G P P P P P P G G P P G G G P P P G P P G G G g G— — g i g i G G (— g — Y (i G G G G G G G G G g g g

WO OO Qv NI T N O 80 O O v OIN N O M- D O O = (I 3 VO G0 O © o= (N - WO D O O o= (M S N O DO O v
O OO OO OOOOCOOOOO rrr v v ¢ CNOIOU OO O O SN N N N AN IO S W W8 8 oF oF F 8 «F «F VN
— = = = OGOV OO OO OOV O O O OOV OO OO O OO O O N O O O U O O OO N O OOV OO NN OO N OO NI NN
Ll el ond oad oad pad ol ol ol ol ol ol ad ol ol el ol el el ad ol d ol ad o ol ol d ol ol d o ad ad ot and ol ok and andl and and ol and o

aaaoacocaona aacaaaaaaa aacaaaacaaa aacaacaaaaa aqdaaa

VM T WNOP- 0 OO = N TN OM 0 O O = N TN O N 0 O O v (NIM F N O N G0 O O = M WO D OO v NN 3 WO 0D
PP AN 0000 a0 a0 060 a0 0 WO O P P OO O O OO0 OO0 OO0 OO ™ rm rm rmr v v v v v NN NN
OCO0O0COO0O0OOCOOOOOOOOOOOOOO OO rm e v r e r P e e P e o
o e P P P P P P P P P P T P OO PP PP P G G R e G e s e G g G g g G . (P e e G (P (e G g P e e P e G g G G

2B 0 'R R BRIV IR IL IR IR IB TR QIR TR R B PR TR IB TR IR IQPIQ B IRV IR QP IQ IR QIR QTR IQgtgtEInte Qe teletetLtetatgtetargtarg tar




<O
2@
(1]
om
o<
o»
or-
o
©

VOOV VPOVOVOOO

AINI NI NININININICININLNIN)

OO O8O O N \AWUIWALUNA

OPERATOR_ROUT
OPERATORZROUT

INE
INE
OPERATOR_ROUT INE
OPERATOR-ROUT INE
OPERATOR-ROUT INE
OPERATORZROUT INE
INE
INE
INE
INE

. &
. @

VXOHOWrCWD® O

® % @ & & % 8 9

OPERATORZROUT
OPERATOR“ROUT
OPERATORROUT
OPERATOR™ROUT

P e e Y et Y v Y S
VIXOOUONWTLD O

® % % & % % 8 O

VIO rr£® OO

T @ ® & & % % 9

L N

UNARY_PLU
UNARYZPLU

$.Q
$-0
UNARY_PLUS_B
UNARY PLUS W
UNARYPLUS "L
UNARY_PLUSF
UNARY_PLUS D
UNARY PLUS G
UNARY “PLUS "H
UNARY ZPLUS P

AX=-11 Bliss~-

2 V4.0-74
DEBUG.SRCIDBGEVALOP.B3Z;1

Page 25
9 (1)

VOOV OUVOVVOVOVOVOVOD
— e e D e i el il el e e e e el e i i e el e D e i o i o D e e e o D D D el e sl e el el e D el i el s i el i o D o el D e D

W AN AN L LA LM AN AL A NN N A AR A NI NI NI NI PO RIRL NI AL PO N PO A PRI PRI MNP AN RO

il e e D D e e il i el e el e e ) e e i e e e e e e S el e e D el o el il D ) el D el o el D e D el o ) o el e s ol D e el
VOVVIVVOVOOVOOVOOO

-‘_.-.—.—.—.-.-‘-‘dd-‘d—.—l—l—‘—l—l-‘—.-D_.—.—.-J—l-d—.—l-.-.—l—l—d-‘—l-‘.—l..._‘-‘._..—l.-._‘_‘_._‘_‘—l_._._...a.‘__.
0D 00 00 0000 QD ~~N N N N NN N NN NO OO O OO O OO O VAVAALWAVAWALAVIWA LS SN S5 05 55 0 0 B B B~ (N RN AN
AL LN =2 O O 00 NOMA S AN = O O 00 N0 VN 2SN = O O 08~ ONMA B AN =2 O 0 00 O VNV S N = OO 00 ~J O NV B i) = OO
00 NO A S i) =2 O O 00 O A 8 LN =2 O O B ~NON WSS i) = O O 00 N OM A S LN =3 O O 00 “NON NS L) =4 O O 00 O NS LY
—.—.—.—.—.—.—.-ﬁ—.—.—.—.-‘-‘-l-l-l—l—l-‘—.—l-.—.—.—l—l-ﬂ—l-‘—._.—ld—.—D—D—b—.-‘-‘—.-‘-‘—b.ﬂ.ﬂd-‘—l-‘—.—.—l—.—.—.

T PN TN T P TN PR PR PR PR FESE PR PR YRR PR PE TR PR PR IRLALEIEIE PR TE PR TR PR TR X TR T T I TI FI TN TN T TN I YAr SOr e Sy S Sy Sy A S rara

OOO0OO0OOOOCVVVOVOVVOVOIMONOICEOOOCO0D0D NNNNNNNNNNOOO OO

5 Define the Operator Routine Table for BASIC unary minus.

OPERATOR_ROUTINE_TABLE (BASIC_UNARY_MINUS_TABLE,
! The tollowing are not Lan uage dependent types. This is needed for DEBUG
; types. For example, DEP/QUAD L= +1,

OPERATOR_ROUTINE (Q, Q, Q, UNARY_N
OPERATOR_ROUTINE (O, 0, O, UNARY

OPERATOR_ROUTINE (B,
OPERATOR”ROUTINE (W,
OPERATOR_ROUTINE (L.
OPERATOR “ROUT INE
OPERATOR“ROUT INE
OPERATOR-ROUT INE
OPERATOR”ROUT INE
OPERATOR_ROUT INE
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Define the Operator Routine Table for BASIC exponentiation.

Exponentiation has some mixed forms. For example, if you raise a

floating number to an integer power, you do not necessarily

want to first convert the int to float. Instead, a special

routine indices such as POWER_F_L are provided to do the right thing here.

PERATOR_ROUTINE TABLE (BASIS_POHER TABLE,

*

° S ansane ane oo an

OPERATOR_ROUTINE (W, W, W; POWER_W_W).
OPERATORZROUTINE (L, L. L. POWERTLOL).
OPERATOR_ROUTINE (F, L. F, POWERTF-L).
OPERATORZROUTINE (D, L. D, POWERZDCL).
OPERATORZROUTINE (G, L. G, POWERTG_L).
OPERATORZROUTINE (M, L. H, POWERTHOL).
OPERATOR_ROUTINE (F, F, F, POWERTFF).
OPERATOR_ROUTINE (D, F, D, POWERZDZF),
OPERATOR_ROUTINE (F, D, D, POWERTF-D).
OPERATOR_ROUTINE (D, D, D, POWERZDZD),
OPERATOR_ROUTINE (G, G, G. POWER-G_G)

OPERATOR_ROUTINE (M, W, H, POWERTH_H)};

Define the Operator Routine Table for BASI( equal. .
this operator can be done on strings as well as all the numeric
ypes.

tamrane ane o
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43
gzg : Define the Operator Routine Table for BASIC Less than.
46 P OPERATOR ROUTINE _TABLE (BASIC_LSS_TABLE,
%47 P OPERATOR ROUTI NE (T, T, L, LSS 1.1},
48 P OPERATOR™ _ROUTINE (B, 8. . LSS™ B B,
P OPERATOR™ JROUTINE (W, W, L, LSS W U).
P OPERATOR™ —ROUTINE (L, L, L, LSS_L L).
P OPERATOR™ JROUTINE (F, F, L, LSS F F).
P OPERATOR™ JROUTINE (D, D, L, LSS D D).
P OPERATOR™ _ROUTINE (G, G, L, LSS_ 6 G).
P OPERATOR™ JROUTINE (M, H, L, LSS M H)
OPERATORZROUTINE (P, P, L, LSS-P-P)J;

: Define the Operator Routine Table for BASIC less than or egual to.

OPERATOR_ROUTINE_TABLE (BASI( LEO TABLE,
OPERATOR_ROUTINE (7, T, L5 L
OPERATOR_ROUT INE (B, B, L.
OPERATOR_ROUTINE (W, v. L,
OPERATOR_ROUT INE (L. L. L.
OPERATOR_ROUTINE (F L
OPERATOR_ROUTINE
OPERATOR_ROUTINE
OPERATOR_ROUTINE
OPERATOR_ROUT INE
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! The logical operators .AND., .OR., .EQV., .NEQV., .NOT. can be applied
! only to integer data types

; Define the Operator Routine Table for BASIC not.

OPERATOR_ROUTINE_TABLE (BASIC_BIT NOT_TABLE,
OPERKTOR_ROUTINE (8, B, a. BIT_NOT_B),
OPERATOR_ROUTINE (W, u. v BITNOT W)
OPERATOR_ROUTINE (L, L, L, BITONOT L) J;

VOO
— i el il i i o el il i il s i D e sl ool D s D el e e e el i e o e ol el sl sl e el S il el il e i D el e e D D D el e e e e el e
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: Define the Operator Routine Table for BASIC and.

OPERATOR_ROUTINE_TABLE (BASIC_BIT _AND_TABLE,
OPERKTOR_ROUTINE (B, a. a BIT_ANG_B_B).
OPERATOR_ROUTINE (W, , BITZAND W™W)
OPERATOR_ROUTINE (L. L, BITZANDCL-L)S;

VOV

: Define the Operator Routine Table for BASIC or.

OPERATOR_ROUTINE TABLE (BASIC BIT OR _TABLE,
OPERKTOR_ROUTINE (B, 8 B8, B8l 5 .
L 5:

VOO
b e e el e d e e = QO O OO OQOOOO VOO VOV OOV OOV

e’ s

BIT_OR_B
OPERATORZROUTINE (W, . W, BITZOR W
OPERATOR_ROUTINE (L. v U Bt ORCL:

—d e e il e sl i e s e e b i e e b e el i e i o e e e e e e o D i i D el il el i s il o ol e o o e oD o i o o D b
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! Define the Operator Routine Table for BASIC xor, neqv
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v04=000 - DEBUG. S J DBGEVALOP.B32; 1
]
p OPERATOR_ROUTINE_TABLE (BASIC_BIT XOR_TABLE,
p OPERKTOR_ROUTINE (B, a. B> BIT_XOR_B_B),
p OPERATORZROUTINE (W, W, W, BIT-XORZW W)
OPERATORZROUTINE (L, L. L, BITIXORTL-L)S;

: Define the Operator Routine Table for BASIC eqv.

OPERATOR ROUTINE TABLE (BASIC _BIT_EQV_TABLE
OPERKTOR_ROUTINE (B, 8, 817_£Q9_8_B)
[TCEQVIWTW)

ITCEQVCLCL)

LN LA N NN

elolelolelslolole e

O VAL LN = OO 08 O\ S AN = O O 00 ~NOMNN S LN = O O 00 N WS IR =2 O O 0B NN 8 N = O O 00 NN NS iV = O
VOO0

OPERATOR”ROUTINE (W, u. Z a .
OPERATORTROUTINE (L. L. L. B .
: Define the Operator Routine Table for BASIC imp.

OPERATOR_ROUTINE _TABLE (BASIC BIT _IMP_TABLE,
OPERATOR_ROUTINE (B, B. 0’ BIT_IMP_B
OPERATOR_ROUTINE (W, v, BIT INP_W
OPERATOR_ROUTINE (L, . L, BITZINP L

VYV

E Define the Operator Information Table for BASIC.
OPERATOR_INFO_TABLE (BASIC_OPINFO_TABLE,

! The following are arithmetic tables that accept all numeric data types,
i including complex. They thus ?o through the Larger HIER1 table, and
: need to specify an incompatibility table.

open¢xgngéuro,eurnv (ADD, BASIC_ADD_TABLE, BASIC_MIER1_TABLE,
open?lgtgégro,énrnv (SUBTRACT, BASIC_SUB_TABLE, BASIC_MIER1_TABLE,
opsn?ngzégro,énrnv (MULTIPLY, BASIC_MUL_TABLE, BASIC_WIER1_TABLE,
opsn¢ngsgxggyénrnv (DIVIDE, BASIC_DIV_TABLE, BASIC_HIER1_TABLE,
OPERATOR INFO gnrn (UNARY_PLUS, BASIC_UNARY_PLUS_TABLE,

SIC_HIERT TABLE, TABCEBASE),
openaron !uro g TRY (UNARY muusS ‘BASIC_UNARY_MINUS_TABLE,

W Ll W Ll A L L U A Ll A L A Ll A L U L W U L W L U A L A L L N N L N
B 85 U N WA LM AN LT PO NI RI RO RD PRI AN =b b ed b b o b b o
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34 8ASIT TABLE, TABCEBAS

34 OPERATOR TNFO ERTRY (POWER JOF, BA§IC _POWER_TABLE, BASIC_HIER1_TABLE,
gz TABLEBASEY,

34 ! The relationals accept all numeric types and thus need the larger
g: : hierarchy table. There is no incompatibility table.

gg OPERQIgREé:fo,ENTRV (EQUAL, BASIC_EQL_TABLE, BASIC_HIER1_TABLE,

3% OPERQIgtEézgoyéNTRV (NOT_EQUAL, BASIC_NEQ_TABLE, BASIC_MIER1_TABLE,
%g OPER?IgREézfg éNlRY (GTR_THAN, BASIC_GTR_TABLE., BASIC_HIER1_TABLE,

35 OPERATOR INFO ENTRY (GTR _EQUAL, BASIC_GEQ_TABLE, BASIC_MIER1_TABLE,
35 TABLEBASETY,
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: 1357 P 1480 1 OPERATOR_INFO_ENTRY (LSS_THAN, BASIC_LSS_TABLE, BASIC_WIERY_TABLE,

: 1358 P 1481 1 TABLEBASETY

. 1359 P 14 g ) OPERATOR INFO_ENTRY (LSS_EQUAL, BASIC_LEQ_TABLE, BASIC_HIER1_TABLE,

: } g? : }23‘ } TABLEBASET,

¢ 136 P 14%5 1 ! The logical operators accept only integer quantities so they can

. 136 P 14 9 1 ! use the smallest hierarchy table. They also do not need an

: } gg : }288 } ; incompatibility table.

s 1366 P 1489 1 OPERATOR_INFO_ENTRY (BIT_NOT, BASIC_BIT_NOT_TABLE, BASIC_MIER2_TABLE,
: 1367 P 1490 1 TABLEBASEY

: 1368 P 1491 1 OPERATOR INFO_ENTRY (BIT_AND, BASIC_BIT_AND_TABLE, BASIC_MIERZ_TABLE,
: 1369 P 149g 1 TABLEBASEY

s 1370 P 1493 1 OPERATOR_INFO_ENTRY (BIT_OR, BASIC_BIT_OR_TABLE, BASIC_MIERZ2_TABLE,
13N P 1494 1 TABLEBASEY

: 137; P 1495 1 OPERATOR_INFO_ENTRY (BIT_XOR, BASIC_BIT_XOR_TABLE, BASIC_HIERZ2_TABLE,
s 137 P 1496 1 TABLEBASEY

: 1%76 P 1497 1 OPERATOR_INFO_ENTRY (BIT_EQV, BASIC_BIT_EQV_TABLE, BASIC_MIER2_TABLE,
s 1375 P 1498 1 TABLEBASEY

s 1376 P 1499 1 OPERATOR_INFO_ENTRY (BIT_IMP, BASIC_BIT_IMP_TABLE, BASIC_MIERZ2_TABLE,
H }S;g : }28? } TABLEBASETY,

: 1;79 P 150% 1 ! The CONVERT operator gets called to convert subscripts to integer

; 1380 P 1503 1 ! type and to convert expressions in FOR, [F, WHILE, REPEAT statements
s 1381 P 1506 1 ! to integer type. It can thus use the smaller HIER? table to specify
: }ggg ; }ggg } ; the rules for conversion to integer.

: 1384 P 1507 1 OPERATOR _INFO_ENTRY (CONVERTY, TABLEBASE, BASIC_HIERZ_TABLE,

: 1385 P 1508 1 TABLEBASETY,

: 1386 P 1509 1

. 1387 P 1516 1 ! The DEPOSIT operator gets called on the DEPOSIT command. It has

: 1388 P 1511 1 ! its own hierarchy table which allows any numeric tgpe to be

: 1389 P 151§ 1 ! converted to any other numeric type. The incompatibility table,

: 1390 P 1513 1 ! however, still prevents depositing D types into G types and

: 13N P 1516 1 ! vice versa.

: 139% P 1515 1 !

: 139 P 1516 1 OPERATOR_INFQ_ENTRY (DEPOSIT, TABLEBASE, BASIC_MIERD_TABLE,

s 1394 P 1517 1 TABLEBASEY,

: 1395 P 1518 1

. 1396 P 1519 1

s 1397 P 1520 1 ! The IDENTITY operator gets called at the end of an EVALUATE command
s 1398 P 1521 1 ! to apply the PRIM_TO_VAL routine and then appll the appropriate

: 1399 P 152% 1 ! type mappings. This will ensure that EV BU will print as a signed integer,
s 1400 P15 ] ! for example.

s 1401 P 1524 1 ! )

: }28% g }2 g } ; The identity operator does not require any tables.

s 1404 P 1527 1 OPERATOR_INFO_ENTRY (IDENTITY, TABLEBASE, TABLEBASE, TABLEBASE)

: 1408 1 IR
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This section contains the Ogerator Routine and Type tables needed to
evaluate expressions in BLISS.

-l -l

! Here is the List of types that we may get back from DBGSPRIM_TO_VAL
! when we pass it a BLISS primary:

byte signed
byte unsigned
word signed
word unsigned
Llongword signed
longword unsigned
aligned bitstr1n?. o.?.. the primary X<0,5,0>
signed aligned bitstring. e.g.. X<0,5.1>
unaligned itstrin?. e.?.. X<1,5,0>
signed unaligned bitstr n?. e.g.., X<1,5,.1>
we get this back for REF 1tems
“'unknown’'' = we get_this back for BLISS field names
e.9., X(fieldnamel. No operations are allowed on
:igtdnanos so this type does not appear in the
ables.
11 - instruction, XLINE 10
lEM - entry mask, e.g., EV ROUT_NAME

! DBGSPRIM_TO_ADDR always returns type L.

<
[ I D DO BN DN BN BN DO BN BN |

AVAVAVAVA o v VL VvV VYV V]

|
!
|
|
]
!
|
|
i
!
i SV
|
|
|
1
|
|
§
|
’
|

! Define a table that maps PTR type into integer. Type PTR can come
; back from REF objects.

f
TYPE_MAPPING _TABLE (BLISS MAP_TABLE,
TYPE_GRAPH_EDGE (PTR,[));

! Define the Type Conversion [nformation Table for BLISS.
5 This points to the above mapping table.

CONVERSION_ INFO_TABLE (BLISS_CVTINFO_TABLE,
CONVERSION_INFO_ENTRY (BCISS_MAP_TABLE, TABLEBASE));

o000 OO O NN Ptttk ak-ak Y

! Define the T{pe Hierarchy Table. AlL operations are done on signed longwords.
; Thus we provide » path for all types to be converted to signed longwords.

TYPE_HIERARCHY_TABLE (BLISS_HIER_TABLE,
TYPE_GRAPH_EDGE (BU, WUT,
TYPE_GRAPH_EDGE (W, LU),
TYPE_GRAPH_EDGE (LU, L),

TYPE_GRAPH_EDGE (B , W),

BVPE_GRAPH_EDG v, L,
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DBGEVALOP 16-Sep=-1984 00:32:25 AX=11 Bligs-32 v4.0-74 Page 11
v04-000 2-509-19g4 gl:gkzgk DEBUG.SRC3DBGEVALOP.83 1 ’ (12)
;1465
s 14666 ' Define the Type Hierarchy Table for DEPOSIT.
. 1467 ! This is a circular Sraph which includes all tages that can be obtained
. 1468 ! from calling PRIM_TU_ VAL on a BLISS primary. What this means is that
; 93 ; any type is convertible to any other type on a DEPOSIT.

n P TYPE_HIERARCHY _TABLE (BLISS_HIERD_TABLE,

75 P TYPE_GRAPHZEDGE (B, BU):

7 P TYPE_GRAPH_EDGE (BU, W),

74 P TYPE_GRAPH_EDGE (W, wWU),

75 P TYPE_GRAPH_EDGE (WU, L),

76 P TYPE_GRAPH_EDGE (L., LU)

77 P TYPE-GRAPH_EDGE (LU, VUJ

78 P TYPE_GRAPH_EDGE (VU, Svuj,

79 P TYPE_GRAPH_EDGE (SvU, SV),

80 P TYPE “GRAPH_EDGE (Sv, V),

31 P TYPE_GRAPH_EDGE (V, B),

83

84 +e

85 ALL of the arithmetic operations below are defined to work on signed

longwords.

Note that only the fetch operator (.) does an implicit fetch for BLISS.
This means, for example, that

EVAL A+B .
will add the addresses of A and B, not the values. Addresses are obtained
from the DBGSPRIM_TO_ADDR, and their type is always L.

]

i

)

]

i

i

i

0

i

]

! It the fetch is done, the DBGSPRIM_TO_VAL routine gets called, and the value
! is pulled from that value descriptor and put into the result value

! descriptor, which {s of type longword. Thus the result of the fetch

! operator is always longword. An{ extraction of byte, word, bitfield, etc.

E values is done inside of DBGSPRIM_TO_VAL.

! For example,

! EVAL .W ¢+ BU ! W {s word signod BU is byte unsigned
! The .W operator is first applied. D GSPﬁlH_To_VA is called and it
! extracts the word quantity for W, sign extends it to a longword,

; and places the longword value in the Value Descriptor. We copy that
]

i
i
)
i
[
i

NININIAINININ) b b b e e ek e e b AR O O O O OO OO O QOO OO OO VOO OO0

QOO OOO0Q YV VYD VOOOYOCD
VIR =2 O OO0 YO NS N 4 O O B ~NO WS N = O O 00 N WV S Wi = O O 00 ~NON WA a N =2 OO 0D N NS L) = OO0~

value into the Value oascriftor containin? the result of the .W operation.
Similarly we obtain a type L descriptor with the value of BU, froperly
zeio-extegded. These are then added as longwords, and the result is

a longword.

So the upshot of all this is that none of the operations except FETCH
ever see anything except dtype L.

; Define the Operator Routine Table for BLISS addition.

OPERATOR_ROUTINE_TABLE (BLISS_ADD_ TABLE
OPERKTOR_ROUTINE (L, L, L AOB_L_U)S;

; Define the Operator Routine Table for BLISS subtraction.
OPERATOR_ROUTINE_TABLE (BLISS_SUB_TABLE,
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DBGEVALOP 1é-$e -1984 Q0:32:25 AX=11 Bligs-32 vé&.0-74
VOG-OOh -503-19 & 8?:;2:54 DEBUG.SRCSDBGEVALOP.B3S:1
OPERATOR_ROUTINE (L, L, L, SuB_L_L));

; Define the Operator Routine Table for BLISS Multiplication.

OPERATOR _ROUTINE_TABLE (BLISS_MUL TABLE
OPERKTOR_ROUTINE (L, L, L7 MUC_L_L)J;

; Define the Operator Routine Table for BLISS Division.

OPERATOR_ROUTINE _TABLE (BLISS_DIV_TABLE
OPERKTOR_ROUTINE (L, L, L> DIV _L_L)S:

! Define the Operator Routine Table for BLISS Modulus.
; The BLISS modulus function is actually a remainder function.

OPERATOR_ROUTINE TABLE (BLI1SS_MOD_ TABLE
OPERKTOR_ROUTINE (L, L, L> REA_L_L)S:

Define the Operator Routine Table for BLISS arithmetic shift.
There is onl; one shift operation fn BLISS. It uses the ‘"'’ symdol.
A positive right argument indicates left shift and a negative right

|
i
i
! argunent indicates right shift, This is how the SHIFT_LEFT_L_L routine
; behaves.

0

PERATOR ROUTINE TABLE (BLISS_SHIFT TABLE,
OPERATOR_ROUTINE (L, L, L, SHIFY_LEFT_L_L));

5 Define the Operator Routine Table for BLISS Equal.

OPERATOR_ROUTINE_TABLE (BLISS_EQUAL TABLE,
OPERKTOR_ROUTINE (L, L, L EQL_C_L));

; Define the Operator Routine Table for BLISS Not Equal.

OPERATOR_ROUTINE _TABLE (BLISS_NOT EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L, NEG_L_L)T:

; Define the Operator Routine Table for BLISS Less Than.

OPERATOR_ROUTINE_TABLE (BLISS_LSS THAN_TABLE,
OPERKTOR_ROUTINE (L, L, L> LSS_L_LY);

; Define the Operator Routine Table for BLISS Less Than Unsigned.

OPERATOR_ROUTINE_TABLE (BLISS_LSSU_THAN TABLE,
OPERRTOR_ROUTINE (L, L, L LSS_LU_LO));

; Define the Operator Routine Table for BLISS Greater Than.

OPERATOR_ROUTINE _TABLE (BLISS_GTR_THAN_TABLE,
OPERKTOR_ROUTINE (L, L, L; GTR_L_LY);

; Define the Operator Routine Table for BLISS Greater Than Unsigned.

OPERATOF _ROUTINE _TABLE (BLISS_GTRU_THAN_TABLE,
OPERKTOR_ROUTINE (L, L, L7 GTRILU_LO));
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DBGEVALOP 16=5ep-1986 00:32:¢5 AX=11 Bliss=-32 v4,0-74 Pa 33
VO&-OOb §'Sog-19 4 g?:?i:i& DEBUG.SRCSDBGEVALOP.B3 H ge(12)

: }Sgg };81 } ; Define the Operator Routine Table for BLISS Less Than or Equal.

: 1331 P 17o§ 1 OPERATOR_ROUTINE TABLE (BLISS_LSS EQUAL_TABLE,

: }égi };8g } OPERATOR_ROUTINE (L, L, L, LEQ_L_U)T;

: }ggg };89 } ! Define the Operator Routine Table for BLISS Less Than or £qual Unsigned.
1586 P 1708 1 OPERATOR_ROUTINE TABLE (BLISS_LSSU_EQUAL TABLE,

; }ggg };98 } OPERATOR_ROUTINE (L, L, L; LEQTLU_LUT);

: }ggg };}1 } ; Define the Operator Routine Table for BLISS Greater Than or Equal.
D159 P 171§ 1 OPERATOR_ROUTINE TABLE (BLISS_GTR EQUAL_TABLE,

: }ggg };}g } OPERATOR_ROUTINE (L, L, L> GEG_L_L)T;

; }ggg };}? } ; Define the Operator Routine Table for BLISS Greater Than or Equal Unsigned.
;1596 P 1718 1 OPERATOR_ROUTINE TABLE (BLISS_GTRU_EQUAL_TABLE,

; }ggg };;3 } OPERATOR_ROUTINE (L, L, L, GEQ_LU_LUY);

: 1283 };21 } ; Define the Operator Routine Table for 8LISS Bitwise And.

: 1601 P 1753 1 OPERATOR_ROUTINE_TABLE (BLISS_BIT_AND TABLE

; }ggg };5? } OPERKTOR_ROUTINE (L, L, L BIT_ANG_L_L)S;

: }ggg };39 } | Define the Operator Routine Table for BLISS Bitwise Or.

: 1606 P 1728 1 OPERATOR_ROUTINE TABLE (BLISS_BIT OR _TABLE

; }ggg };gg } OPERKTOR_ROUTINE (L. L, L, BIT_OR_L_L)};

: }2?3 };%1 } ! Define the Operator Routine Table for BLISS Bitwise Xor.

;1611 P 1735 1 OPERATOR_ROUTINE _TABLE (BLISS_BIT XOR TABLE

; }g}% };gg } OPERKTOR_ROUTINE (L, L, L, BIT_XOR_L_L)J:

: }g}g };gg } ! Detine the Operator Routine Table for BLISS Bitwise Equ.

P 1616 P 1738 1 OPERATOR_ROUTINE _TABLE (BLISS_BIT EQV_TABLE

: }g}g };23 } OPERKTOR_ROUTINE (L, L, L; BIT_€Q9_L_U)S;

: }g}g };21 } ; Define the Operator Routine Table for BLISS Unary Plus.

; 1221 P };25 } OPERATOR_ROUT INE_TABLE (BLISS_UNARY_PLUS_TABLE,

; 16%§ P 1745 1 ! The following are not lanauage dependent types. This is needed for DEBUG
: }g%g g };29 } ; types. For example, DEP/QUAD L= +1,

;1626 P 1748 1~ OPERATOR_ROUTINE (B, B, 8, UNARY_PLUS_B),

T 1627 P 1749 1 OPERATORTROUTINE (W, W, W, UNARYZPLUS W),

T 1628 P 1750 1 OPERATOR_ROUTINE (F, F, F, UNARYZPLUSCF),

; 16;9 P 1751 1 OPERATOR_ROUTINE (D, D, D, UNARYZPLUS:D),

: 1630 P 175% 1 OPERATOR_ROUTINE (G, G, 6. UNARY_PLUS_G),

;1631 P 1753 1 OPERATOR_ROUTINE (H, H, H, UNARYZPLUS_H),

; 163§ P 1754 1 OPERATOR”ROUTINE (P, P, P, UNARY_PLUS_P),

;163 P 1755 1 OPERATOR_ROUTINE (G, @, Q, UNARY_PLUS_Q),

: }ggg g };gg } OPERATOR_ROUTINE (0, O, O, UNARY_PLUSZO),
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K 13
16-Sep-1984 :32:25 AX=11 Bliss=32 v4.0-74
2-503-19 4 89:§f=54 DEBUG.SRCSDBGEVALOP.835:1
OPERATOR_ROUTINE (L, L, L, UNARY_PLUS_L));
E Define the Operator Routine Table for BLISS Unary Minus.

rm
o<
o»
or-
o
v

: OPERATOR_ROUTINE _TABLE (BLISS_UNARY_MINUS_TABLE,
P ! The following are not lonauago dependent types. This is needed for DEBUG
: ; types. For example, DEP/UQUAD L= +1,

P OPERATOR_ROUTINE (B, B8, B, UNARY_MINUS_B),

P OPERATOR_ROUTINE (W, W, W, UNARY_MINUS W),

P OPERATOR_ROUTINE (F, F, F, UNARY_MINUS_F),

P OPERATOR_ROUTINE (D, D, D, UNARY_MINUS_D),

P OPERATOR_ROUTINE (G, G, G, UNARY_MINUS_G),

P OPERATOR_ROUTINE (H, H, H, UNARY_MINUS_W),

P OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P),

P OPERATOR_ROUTINE (Q, Q, Q, UNARY_MINUS_Q),

g OPERATOR_ROUTINE (0, O, O, UNARY_MINUS_O),

OPERATOR_ROUTINE (L, L, L, UNARY_MINUS_L));
; Define the Operator Routine Table for BLISS Bitwise Not.

OPERATOR_ROUTINE_TABLE (BLISS_BIT _NOT_TABLE,
OPERATOR_ROUTINE (L, L, L, BIT_NOT_L));
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66 ! Define the Operator Routine Table for BLISS bit selection.

66 ! The bit-select operator X<p,s.e> can be agglied to an

66 ! BLISS expression. It goes through the DBGSBLISS_BITSELECT

gg 5 routine in DBGEVALOP.

667 ! The <p,s.e> operation can be viewed as just modifying the

668 ! address given by X. That is, X can be any BLISS expression,

669 ! and the result of all BLISS expressions is a longword.

670 ! It the X<p,s.,e> expression does not have a fetch associated with

g;l 5 it, the value of X<p,s,e> is just X¢p/8

67§ ! 1t there is a fetch, then what happens is:

674 ! The <p,s.e> operator is done first. The DBGSBLISS BITSELECT routine just
675 ! squirels away the information inside of DBGEVALOP.

676 ! Nothing is done with it until the fetch.

677 ! (2) the extraction of the BLISS field is

678 ! done at the evaluation of the fetch operator. (DBGEALISS_INDIRECTION
ggg ; in the DBGEVALOP module.)

681 P OPERATOR_ROUTINE TABLE (BLISS_BITVSELECT TABLE,

ggi OPERATOR_ROUTINE (L, L, L, BITSELECT));

684 ! Define the Operator Routine Table for BLISS indirection.

685 ! Indirection is the only operator that call DBGSPRIM_TO_VAL to do

686 ! the implicit fetch, so it is the onLl one that may see all the possible
687 ! dtypes that we may ?et back from a BLISS primary. We thus include

688 ! those dtypes where 1t is legal to do a fetch.(E.g., .ROUT-NAME is not
283 ; legal, so that is not here).

691 P OPERATOR _ROUTINE _TABLE (BLISS_INDIRECY _TABLE,

692 p OPERATOR_ROUTINE (B, B, L, INDIRECT_LU),
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OPERATOR_ROUTINE (W, W, L, INDIRECT LU),
OPERATOR-ROUTINE (BU, Bu, L, INDIRECT_LU),
OPERATORZROUTINE (WU, WU, L. INDIRECTTLU).
OPERATORZROUTINE (LU, LU, L, INDIRECTTLU),
OPERATOR™ROUTINE (V, v, L, INDIRECT LOY,
OPERATORZROUTINE (VU, Vu, L, INDIRECT_LU),
OPERATOR™ROUTINE (SV, SV, L. INDIRECTLU),
OPERATOR_ROUTINE (SVU, SVU, L, INDIRECT LU,
OPERATOR_ROUTINE (L, L, L, INBIRECT_LU)T;

AX=11 Bl 135-32 vée.0-742
DEBUG.SRCIDBGEVALOP.B32; 1

E Define the Operator Information Table for BLISS.
OPERATOR_INFO_TABLE (BLISS_OPINFO_TABLE,

! ALL of the arithmetic operators use the same hierarchy table,

i BLISS_HIER_TABLE. They all have the fetch flag turned off, meaning
i they do address arithmetic in the absence of an explicit fetch.

: There is not incompatibility table for any of the BLISS operators.

OPERATOR_INFO_ENTRY

(UNARY Us BLISS _UNARY_PLUS_TABLE, BLISS_HIER_TABLE, TABLEBASE,

FALSE),
OPERATOR INFO

(UNARY nxﬂus BLISS _UNARY_MINUS_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),
OPERATOR_IRFO_ENfRY

(BITONOT, BL1SS_BIT_NOT_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),
OPERAYOR ~INFO_ENTRY

(ADD: BLISS ADD_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR INFO_ERTRY

(SUBTRACT: LlSS SUB_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR_INFO ENTRY

(MULTIPLYS BLISS _MUL_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR xnro ENTRY

DIVIDE LISS oxv TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),

OPERATOR INFO_EN

(nenlxnoel BLISS _MOD_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR_INFO ENTR

(LEFT_SHIFT, BLISS _SHIFT_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),
opeaAroa !n ENTRY

BflSS“EOUAL TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

(EQU
OPERAIOR INF
(NO BLISS _NOT_EQUAL_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR INFO én
( AN> BLISS GTR_THAN_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),

GTR
OPERATOR” INFO ENTRY
( BLISS GTRU_THAN_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

GTR_THAN_U,
OPERATOR_ INFO_ENTRY

(LSS_THAN, BLISS LSS_THAN_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR INFO_ENTRY

(LSS_THANCU, BLlSS LSSU_THAN_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR INFOENTRY

(GTRZEQUAL, BLISS_GTR_EQUAL_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR™INFO_ENTRY

(GTR“EQUAC U BLISS GTRU_EQUAL_TABLE, BLISS_NIER_TABLE, TABLEBASE, FALSE),
OPERATOR_INFO_EN f

(LSS"EQUAC BLISS _LSS_EQUAL_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR™INFO_ENTRY
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: 1750 P 187§ 1 (LSS_EQUAL U, BLISS_LSSU_EQUAL_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),
: 1751 P 1873 1 OPERATOR.INFO_ENTRY

: 17S§ P 1874 1 (BIT_AND, BLISS_BIT_AND_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),
2175 P 1875 1 OPERATORZINFO_ENTRY

s 1754 P 1879 1 (BITZOR, BLISS BIT_OR_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),

: 1755 P 1877 1 OPERATOR-INFO_ENTRY

: 1756 P 1878 1 (BIT_XOR, BLISS_BIT_XOR_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
: 1757 P 1879 1 OPERATOR-INFO_ENTRY

: 1758 P 1880 1 (BIT_EQV, BLISS BIT_EQV_TABLE, BLISS_MWIER_TABLE, TABLEBASE, FALSE),
: 1759 P 1881 1 OPERATOR™INFO_ENTRY

: };g? : }88; } (BITSELECT, BLISS_BITSELECT_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
: 176% P 1384 1 ! CONVERT gets called to convert subscripts to integer type.

: 176 P 1885 1 ! 1t also gets called to convert expressions in FOR Loops or

s 1764 P 1886 1 ! REPEAT counts, or expressions in WHILE or IF statements, to

s 1765 P 1887 1 ! integer type. As far as ] know, conversion to type L is the

: 1766 P 1888 1 ! only conversion we see for BLISS. The normal hierarchy table

: 1767 P 1889 1 ! should thus be adequate.

s 1768 P 1890 1 !

: 1769 P 1891 1 OPERATOR_INFO_ENTRY

: };;? : }gg% } (CONVERT, “TABLEBASE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

: 1772 P 1894 1 ! The fetch operator is the one that has the fetch flag set to TRUE.

s 1773 P 1895 1 !

s 1774 P 1896 1 OPERATOR_INFQ_ENTRY

: };;2 g }gg; } CINDYRECT, BLISS_INDIRECT_TABLE, BLISS_MIER_TABLE, TABLEBASE, TRUE),
2 1777 P 1899 1 ! DEPOSIT uses its own hierarchy table, allowing DEPOSIT of any type

: 1778 P 1900 1 ! into an¥ type. The fetch_flag is sti(L false, indicating that

s 1779 P 1901 1 ! no implicit fetch is done on the right-hand-side of the deposit.

: 1780 P 190% 1 ! E.?.. DEP X = Y will put the address of Y into X; DEP X = .Y

s 1781 P 1903 1 ! will put the value of Y into X.
: 1782 P 1904 1 !
s 1783 P 1905 1 OPERATOR_INFO_ENTRY
: };gg : }389 } (DEPOSIT, "TABLEBASE, BLISS_HIERD_TABLE, TABLEBASE, FALSE),
: 1786 P 1908 1 ! The identity operator is called at the end of an evaluate if

: 1787 P 1909 1 ! we still have a primary, e.g., EVAL X will call DBGSEVAL_LANG_OPERATOR
: 1788 P 1910 1 ! with “IDENTITY'' and we can then do our thing. In the BLISS case,

: 1789 P 1911 1 ! "doing our thing'' means calling DBGSPRIM_TO_ADDR, and returning

: 1790 P 191§ 1 ! that descriptor.

: 1N P 1915 1 !

: 1792 P 1914 1 ! The reason for an ''identity’’ operator is to ensure that EVAL A

: };32 : }g}g } ! will go through the same code paths as, say, EVAL A+0 or EVAL *A

: 1795 P 1917 1 ! The identity operator uses no tables.

: 1796 P 1918 1 !

2 1797 P 1919 1 OPERATOR_INFO_ENTRY

: 1798 P 1920 1 (IDERTITY, TABLEBASE, TABLEBASE, TABLEBASE, FALSE)

: 1799 1921 1 :

; 1800 1922 1
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C OPERATOR INFORMATION TABLES

on

This section contains the Operator Routine and Type tables needed to
evaluate expressions in the C Language.

C constants:
Integer: decimal, octal, hexdecimal. Double, String

¢ Data TYpes:
. Integer (signed, unsigned)
char ( 8-bit byte), short (16-bit integer), int (32-bit integer)
. Floating-point numbers
float (T_float), double (D_float)
. Enum values
Scalars of a user-defined type
. Pointers (typed)
32-bit addresses of other variables

b wd e b e wd b e ek B QOO OOOOO
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C aggregates:
. Array
. Structure
. Union

Expressions:
. Primary

. Negating Arithmetic (-E, TC apptied)
E: an € of any arithmet{c tzge.
Result: the arithmetic negative of the expression. (The negative of
an unsigned quantity is computed by subtracting its value from 2¢+32)

. Negating Logical (!E, TC applied)
E: pointer {or other address-valued €, lrra¥). or an £ of any
arithmetic t{pe. Result: the logical negative of the expression,
result type s int,

. Incrementing and Decrementing Variables (==, +¢)

. Computing address (Slvalue)
Result: the address of the object to which the tvalue refers.
(The lina{ not be applied to register or to bit fields in structure
or union).

OO OO ON O~ O\ N ON VAVAVAVAVALWAVIVAUNALLS S5 55 55 85 5 05 85 B B W A L A G ANINONONNONONND

. Dereferencing Pointers (tE)
: Pointer or other address-valued E.
Result: a reference to the object to which the expression points,
the type of the addressed object is the type of the result.

S DB 0 8 B8 5 B AN R N RN WA N AN RN N PN PN O N o

. One's complement (TE, TC applied)
: integer or character

. Additive = (¢, =, TC applied)
1. Operand: Address of an arra¥ element and a value of any integral
type can be added (integer is converted to an address offset by
by integer ¢ length of the addressed object). Result: the address

00000 e D 04000000 VeV V0 00,0020 0000000900000 RPN VeV VIVIVIVIVIVe VI VI VI BIVIVITIVEIVIVeVIVEVEVIVIVIVeRIVIBEBe Voo
) ol el cub ) el ) el s v el s el ) D ) il D e D i i el i e ) i el el D i el ) ) el el el el el D D el el el D el el S il e il el ol el
(o To To 1o 1o o To Yo Yo To Jo To 2o To Lo o -To Jo To To To To To-To To Yo Yo To-To Jo-To -To To To To To Jo To To To To To To To To To Jo To To To To o Yo To To To To
) el el il culd culd el el s D i b el i ) D el b ) b ) el il ) b D el D bl b el D b D ol D ) D il e el D =l el P D P el el el et il i o
0 O O 0O O O O 00 © OV OO OO O O O O O OOV O O O O O OO O OO0 YOO OO OO OO VOO OO0 OO OOVOOVO
OO0 NN AA 8 LN =2 O O 00 O 8 i) =2 O D 00 N O VA 2 LN =2 © O 00 N O AN £~ LN =2 O O 0B N NS SN = OO 00 ~NO NV 2 N
ol add ould ) ool cnd cud cnlh aud cud b cnb b cud wd o w=b and axd wul b b ) asb ) cb b avd b cnl cnb wnb cud e e el b ) ) e el =l b i) ) el e D =l el el el D ) b =l

WAAWAVIWVAWAVIWVAW
N NNNNNNSNNY




1%
DBGEVALOP 1%-5. 1984 00:32:25  yAX-11 BLigs=32 Vé.0-74 Page 38
v04-000 Soe0T1ae 99:32:40  Moraoi. Bhisadd.kienlis., % .35

1859 of an object of the same t{pe.
2. Operand: A value of any integral type may be subtracted from a |
Bointer or address.
3. Operand: enum ¢ enum, or enum - enum. Result: int
4. |f two addresses of objects of the same type are substracted,
the result is int.

. Multiplicative - (», / X: mod, TC applied)
Operand: integral mod fntegral.

. Equality = (==, !=, TC applied) Result: type int.
1. Two pointers or addresses (if they identify the same storage
location then they are equal).
2. A pointer or address can be compared with an integer.

. Relational = (<, >, <=, >=, TC applied) Result: type int.
same as above.

(o Jo Jo -Jo -lo

. Bitwise = (&: and, *: xor, !:or, TC applied)
Operand: both must be integrals.

. Logical - (8L: and, !i: or) Result: type int.
Operand: fundamentatal types or a pointer, or address-valued E.

. Shift = (<<, >>, TC applied)
Operand: both must be inegral. the right-hand operand --> int, and
the type of the result is the type of the left operand.
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86 E1 << E2: the value of E1 shifted to the left by E2 bits, vacated

1887 bits are cleard.
0 E1 >> E2: the value of E1 shifted to the riaht by E2 bits. Vacated

1889 bits are cleared if E1 is unsigned, else, vacated bits
1890 are filled with a copy of E1's sign bit.
1891 (The result of the shift is undefined if E2 is negative, or the
185¢ value of E2 > 32 bits)
}ggg . Assignment, conditional, and comma (we do not support)
1896 Type Conversion: (operands of different types appear in an expression)
1897 . Arithmetic
1898 1. char or short (signed or unsigned) -=> int.(sianed. or unsigned)
1899 f_float --> d_float. Char is treated as signed,
1900 0 i. IT either operand is double, the other -=> double. Result: double.
1901 0 . It either ogerand is unsigned, the other --> unsigned. Result: unsigned.
190; 0 4. Otherwise, both operands must be int, Result: integer. .
190 0 5. Whenever an unsigned integer and a sianed integer are combined,
1904 0 signed --> signed int --> unsigned. Result: unsigned.
}ggg 8 6. For some operators require integers as operands, Y or d -=-> int.
1907 0
1908 0
1909 0 ! Define the Type Conversion Information Table for C.
1910 (13]] ! C has no special rules for type conversions, so we do not have a language
}g}} 8 g ; specific type conversion table.
1913 P 2034 CONVERSJON_INFO_TABLE (C_CVTINFO_TABLE
;3}2 832 CONVERSION_INFO_ENTRY (TABLEBASE, fABLEBASE));
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Define the Type Hierarch¥ Table for C.
This table defines what is refered to as the ‘‘usual type conversion rules’’
in the C manual. These rules state, basically, that:

AX=11 Blii
DEBUG.SR(C

char => longword integer

short integer => longword integer (with the same sign attribute)
si?ned inte?er => unsigned

nteger => tloat

=> double float

The tirst edge, T->B, is there so that variables declared as CHAR can
be treated as ‘ntegers. as C allows. The conversion should check that
the length of the char string is 1.

floa

Ve also include an ed?e for ENUM->L. This will allow an¥ arithmetic with
enumeration types that is also allowed for integers. This may be a more
permissive implementation than the Language allows.

We also include V ~> LU, VU => LU, SV => L, and SVU => (.

C declares components of » packed record to be of type V, VU, SV, or SVU,
but operations on these are just integer operations. So we convert

these to integer.

YPE_HIERARCHY_TABLE (C_HIER_TABLE,
TYPE_GRAPH_EDGE (1,7B),

s=-32 v4.0-74
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TYPE_GRAPH_EDGE

TYPE_GRAPH_EDGE
TYPE “GRAPH_EDGE
TYPE “GRAPH_EDGE
TYPE GRAPH_EDGE

TYPE_GRAPH_EDGE
TYPE - GRAPH™EDGE
TYPE “GRAPM_EDGE
TYPE " GRAPH_EDGE
TYPE “GRAPH_EDGE
TYPE “GRAPH”EDGE
TYPE“GRAPH_EDGE
1YPEGRAPHEDGE

! The HIERD table defines what
; Give a circular graph which allows DEPOSI

TYPE_MIERARCHY_TABLE

(ENUM, L),

(v, LU),
(vd, LU).
(SV, L)

(svU, LS.

BQU).
. L)
v, Wi,
u. LU,

(
(
(
(
(L, L
(
(
(

wrrococ
oooC
N Y S
T % 9 O

u,

airs are legal in a DEPOSIT,
any=any.

(C_HIERD_TABLE.

TYPE_GRAPH_EDGE (T,7B),
TYPE“GRAPH_EDGE (B, 80),
TYPEGRAPH_EDGE (BU, W)
TYPEZGRAPH_EDGE (W , wuf,
TYPE-GRAPH_EDGE (WU, LU),
TYPE-GRAPH_EDGE (LU, L),
TYPE-GRAPH_EDGE (L, F)
TYPEZGRAPH_EDGE (F’, DJ,
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TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE GRAPH EDGE
EDGE
EDGE

TYPE_GRAPH_
B;PE-GRAPH_

' Add, subtract, multipl¥. divide, unary minus
! Thest accept all numeric types.

Define the Operator Routine Table for C Addition.

Add also has special cases for TPTk ¢+ L, which is a special kind

of addition in which the integer is scaled to the size of the
pointed=-to object.

OPERATOR_ROUTINE _TABLE (C_ADD_TABLE,
OPERATOR_ROUTINE (L, C, L, ADD_L L),
OPERATOR_ROUTINE (LU, LU, LU, KDB_LU_LV)
OPERATORZROUTINE (D, D, D, ADD D_B),
OPERATOR_ROUTINE (TATR, LU, TPTR ADD TP

- _IPTR_L)
OPERATORROUTINE (LU, fPTR, TPTR, ADD-TPTR™L)S:

C I I XYY TX 3

! Define the Operator Routine Table for C Subtraction.
! There is a special case routine for TPTR - L, which is a special kind
! of subtraction in which the integer is scaled to the size of the
! pointed-to object. Also, TPTR-TPTR is another special case in which
5 the result is scaled.
OPERATOR_ROUTJNE _TABLE (C_SUB_TABLE,

OPERATOR_ROUTINE (L, C, L, SUB_L_L),

OPERATOR_ROUTINE (LU, LU, LU, SUB LU_LWV),

OPERATOR_ROUTINE (D, 0, D, SUB_D_D),

OPERATOR_ROUTINE (TPTR, LU, TPTR, SUB_TPTR L),

OPERATOR_ROUTINE (TPTR, TPfR, L, SUB_TPTR_TPTR));

; Define the Operator Routine Table for C Multiplication,

OPERATOR_ROUTINE TABLE (C_MUL_TABLE,
OPERKTOR_ROUTINE (
OPERATOR”ROUT INE

(L. . L
OPERATOR_ROUTINE (D, O

L > ML L L),
L0, Cu, LU, MUC LU_LY),
D, 0, D, MUL_D_B));

; Define the Operator Routine Table for C Division.

OPERATOR_ROUTINE_TABLE (C_DIV_TABLE,
OPERKTOR_ROUTINE (L, [, L, DIV L L),
OPERATORZROUTINE (LU, (u, LU, BIV LU_LW),
OPERATOR_ROUTINE (D, 0, 0, Div_D_B)):

! Detine the Operator Routine Table for ( Unary Minus (Negating Arithmetic),

s=32 v4.0-74
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: %030 150 1!

H 28%1 g }gi } OPERATOR_ROUTINE_TABLE (C_UNARY_MINUS_TABLE,

: 2035 P 2154 1 ! The following are not lanauaac dependent types. This is needed for DEBUG
: %8%2 : }32 } ; types. For example, DEP/QUAD L= +1,

: 2036 P 2157 1 OPERATOR_ROUTINE (B, B, B, UNARY_RMINUS_B),

: 2037 P 2158 1 OPERATORCROUTINE (W, W, W, UNARY_MINUS W),

; 2038 P 2159 1 OPERATOR_ROUTINE (F, F, F, UNARY_MINUS_F),

; 2039 P 2160 1 OPERATORCROUTINE (G, G, G, UNARY_MINUS G),

: 2040 P 2161 1 OPERATORZROUTINE (H, H, H, UNARYZMINUS_H),

: %061 P 16% 1 OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P),

: 04; P 216 1 OPERATOR_ROUTINE (Q, Q, Q, UNARY_MINUS_Q),

: %824 ; %}gg } OPERATOR_ROUTINE (0, O, O, UNARY_MINUS_O),

s 2045 P 2166 1 OPERATOR_ROUTINE (L., L, L, UNARY_MINUS L),

; 2046 P 2167 1 OPERATOR_ROUTINE (LU, LU, LU, UNKRY MIRUS LV),

; 2047 2168 1 OPERATOR_ROUTINE (D, D, O, UNARY_MIRUS_D)¥;

s 2048 %169 1

: 2049 170 1

: 582? 51;1 } ; This table is needed for the +/- constant.

: %82% ; %};5 } OPERATOR_ROUTINE _TABLE (C_UNARY_PLUS_TABLE,

: 2054 P 2175 1 ! The following are not Llan uago dependent types. This is needed for DEBUG
;s 2055 P 2176 1 ! types. For example, DEP/QUAD L= +1,

: 2056 P 2177 1!

; 2057 P 2178 1 OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B),

: 2058 P 5179 1 OPERATOR_ROUTINE (W, W, W, UNARY_PLUS_W),

: 2059 P 2180 1 OPERATORZROUTINE (L, L., L, UNARYZPLUS_L),

: 2060 P 2181 1 OPERATOR_ROUTINE (F, F, F, UNARY_PLUS_F),

; 2061 P 218% 1 OPERATOR_ROUTINE (D, D, D, UNARYZPLUSTD),

; 2062 P %18 1 OP“RATOR_ROUTINE (G, G, G, UNARY_PLUS_G),

: 2063 P 2184 1 OPERATOR_ROUTINE (H, H, H, UNARY_PLUS_H),

; 2064 P 2185 1 OPERATOR_ROUTINE (P, P, P, UNARY_PLUS_P),

: 2065 P 2186 1 OPERATOR_ROUTINE (Q, Q, Q, UNARY_PLUS_Q)

; 2066 %187 1 OPERATORZROUTINE (0. 0, 0. UNARYZPLUSZ0)};

; 2067 188 1

; 2068 2189 1

: 2069 2190 1 ! Define the Operator Routine Table for C Modulus.

: 5070 191 1 ! Mmodulus is only defined for integer types. .
: 28;1 }gi } ; Note: The C Modulus function is really the remainder function.
: 207% P 2194 1 OPERATOR_ROUTINE_TABLE (C_MOD_ TABLE,

s 2076 P 2195 1 OPERKTOR_ROUTINE (L, [, L, REM L L),

s 2075 196 1 OPERATOR_ROUTINE (LU, LU, LU, ReA_Lu_Lu));

: 5076 197 1

: 2077 198 1

; 2078 199 1 ! Relational operators. These accept all three numeric types,
: gggg %89 } ! and also pointer type (which is ?ust treated as integer).

; 2081 20; 1 ! Define the Operator Routine Table for C Equal.

. 208 03 1 ! Signed and usigned equal are the same so they both use the EQL_L_L
. 08 06 1! routine,

. 2084 0s 1!

s 2085 P 09 1 OPERATOR _ROUTINE TABLE (C _EQL _TABLE

: 2086 P 2207 1 OPERKTOR_ROUTINE (TPTR, L0, L, €aL_L_L),
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; 2087 P 2208 1 OPERATOR_ROUTINE (LU, TPTR, L, EQL L_L),
: 2088 P 009 1 OPERATORZROUTINE (TPfR, TPfR, L, EQLTL_L).
: 2089 P 4210 1 OPERATORZROUTINE (L, L. L, EQL (_L),
; 2090 P 2211 1 OPERATOR_ROUTINE (LU, LU, L, EGLTL_L),
: 2091 1§ 1 OPERATORZROUTINE (0, D, L, £aL_p-DY);
: %09; 13 1
: 209 14 1
. 2094 15 1 ! Detfine the Operator Routine Table for C Not Equal.
s 2095 2216 1 ! Signed and usigned not-equal are the same so they both use the EQL_L_L
. 2096 2217 1 ! routine.
; 2097 2018 11
: %098 P 2219 1 OPERATOR _ROUTINE TABLE (C NEQ_TABLE,
. 2099 P 2220 1 OPERKTOR_ROUTINE (TPTR, LO, L, NEQ_L_L),
: 2100 P 2ol 1 OPERATORZROUTINE (LU, fPTR, L. NEQTL™L).,
: 2101 P 22 g 1 OPERATORZROUTINE (TPfR, TPTR, L, NEQTL_ (),
: 21o§ P ss 1 OPERATOR_ROUTINE (L, L, L, NEa L_L),
; 210 P %4 1 OPERATOR_ROUTINE (LU, LU, L, NEQTL L),
: 2104 2225 1 OPERATOR_ROUTINE (D, D, L, NEQ_D_DY);
. 2105 2226 1
; 2106 2227 1
+ 2107 2228 1 ! Define the Operator Routine Table for C Less Than.
: %}83 22%8 } ; Unsigned Less than used a different routine than signed less than.
; 2110 P 531 1 OPERATOR_ROUTINE TABLE (C_LSS_TABLE
P P %si 1 OPERKTOR_ROUTINE (TPTR, Lo L, LSS L.L),
: 211% P 2233 1 OPERATOR_ROUTINE (TPTR, LU, L, LSS _Cu_Lw,
;N P gsa 1 OPERATORZROUTINE (L, TPTR, L, LSS C LY,
: %114 P 2235 1 OPERATOR_ROUTINE (LU, TPTR, (. LSS _CU_Lv).
; 2115 P 2236 1 OPERATOR_ROUTINE (TPfR, TPTR, L, LSS_C_L).
: %116 P 2237 1 OPERATORZROUTINE (L, L, L, LSS L L),
;N7 P 2238 1 OPERATOR_ROUTINE (LU, LU, L, LSSTLU LV,
; 2118 2239 1 OPERATOR_ROUTINE (D, D, L, LSS_D-D)T;
; 2119 2240 1
; 2120 2241 1
s 2121 224; 1 ! Define the Operator Routine Table for C Greater Than.
: %}%g 252‘ } ; Unsigned greater than uses a different routine than signed greater than.
; 2104 P szas 1 OPERATOR_ROUTINE TABLE (C GTR_TABLE
: 3135 P 546 1 OPERKTOR_ROUTINE (TPTk, Lo L, GIR L L),
: 2126 P 2247 1 OPERATOR_ROUTINE (TPTR, LU, L, GTR Cu_LW),
: 3127 P 2248 1 OPERATOR_ROUTINE (L, TPTR, L, GTR C LT,
; 2128 P 2249 OPERATOR_ROUTINE (LU, TPTR, L, GTR U LW,
: 2129 P 2250 1 OPERATORZROUTINE (TPfR, TPfR, L, GTR_C_L).
;2130 P 351 1 OPERATOR-ROUTINE (L, L, L, GfR L_L),
;1% P si 1 DPERATOR_ROUTINE (LU, LU, L, GTRZLU_LW),
: 135 253 1 OPERATOR_ROUTINE (D, D, L, GTR_D_D)Y;
: 213 254 1
; 134 255 1
: 2135 59 1 ! Define the Operator Routine Table for C Less Than or Equal To.
: 2136 57 1 ! Unsigned less than/equal to uses a different routine than signed
: }g; gg } ! Less than/equal to.
;2139 P 0260 1 OPERATOR ROUTINE TABLE (C LEQ_TABLE
; 2140 P 0261 1 OPERKTOR_ROUTINE (TPTR, > L, LEa L L),
¢ 2141 P 6§ 1 OPERATOR_ROUTINE (TPTR, LU, L., LEQ_CU_LW),
: 14; P 9063 1 OPERATORZROUTINE (L, TPTR ‘L, LEQ C LT,
s 214 P 226k 1 OPERATORZROUTINE (LU, TPTR, (, LEA_CU_LW),
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OPERATOR_ROUTI
OPERATOR_ROUT]
OPERATOR_ROUT]
OPERATOR_ROUT]

a_L.L),

VOV O

! Define the Operator Routine Table for ( Greater Than or Equal.
‘ Unsigned greater than or equal to uses a different routine than
: signed greater than or equal to.

AINNONNINIININIAICINONINININD

OG-0 OO O O VWAV VVALVAINAL B B o

;2164 6S 1

;s 2145 69 )

s 2146 67 1

: 2147 68 1

s 2148 69 1

: 2149 70 1

. 2150 71 1

. 2151 7; 1

;e g 7 1

: 21 764 1

: 2154 P 75 1 OPERATOR ROUTINE _TABLE (C _GEQ_ TABLE

: %1 5 P gtk 1 OPERKTOR_ROUTINE (TPTR, L 6Ea L L),

; 2156 P 2277 1 OPERATOR_ROUTINE (TPTR LU. GEa tu (v,

: 2157 P 278 1 OPERATORZROUTINE (L, TPTR a LYy,

; 2158 P 2279 1 OPERATOR_ROUTINE (LU, TPT ﬁ L eeu tu_{w,

;2159 p 2%80 1 OPERATOR_ROUT INE (TPfR rpfn L, GEo L,

; 2160 P 2281 1 OPERATOR_ROUTINE (L, L, L, GEQ L

s 2161 P 228; 1 OPERATCR_ROUTINE (LU, LU L GEO LU LU)

: 21 g 228 1 OPEﬂATOR “QOUTINE (D, D, GEO _0-D)Y;

: 21 2284 1

; 2164 2285 1

: 2145 2286 1 ! Bituise operators.,

: 5%69 %%gg } ! These accept only integer data types (no float).

: %}23 g%gg } ; Define the Operatar Routine Table for C Bitwise And.
: 2170 P 2291 1 OPERAIOR ROUTINE_TABLL (C_BIT_AND TABLE.

;21N P 2295 1 OPRATOR_ROUTINE (L, [, L, BIT_AND_L

. 2172 229 1 OPERATOR_ROUT INE (LJ. LU. Ly, BIT lNU L L))

: 2173 2294 1

s 2174 2295 1 o

: %};2 %ggg } : Define the Operator RoJtine Table for ( Bitwise Or.
;s e\ P 2298 1 OPERATOR RMTINE _TABLE (1. BIT_OR TABLE

; 2178 P 2299 1 OPERATON ROUTINE (L, [, LS 8IT

: 2179 2300 1 OPERATOR_ROUTINE (LU, LU. LU, 511 OR L L)):

; 2180 201 ]

; 2181 Oi ] _

: %}gg §84 } : Define the Operator Routine Table for ( Bitwise Xor.
: 2184 P 2305 1 OPERATOR ROUTINE TABLE (C _BIT_XOR _TABLE,

: 2185 P 2306 1 OPERATOR_ROUTINE (L, [, L BIT XOR L

: }g? 387 } OPERATOR_ROUTINE (LU, LU, LU, BIT IOR L L))

. }gg g?ﬁ } : Define the Operator Routine Table for C Bitwise Not (One's Complement).
: 2190 P §11 1 OPERATOR_ROUTINE TABLE (C B81T_NOT_TABLE,

: 2191 P 15 1 OPERATOR_ROUTINE (L, [, L, 81T NOT L),

: 19§ 1 1 OPERATOR_ROUTINE (LU, LU. Lu, B17 ﬂOT L))

: 219 14 1

; 2194 15 1

; 2195 319 1 ! Logical operations.

: 2196 317 1 ! These just do the Boolean operations with TRUE <=> not zero,
: 2197 g1s 1 ! FALSE <=> zero.

; 2198 1 1! For mixed nt float logical operations, we convert both to float.
: 2199 gso 1 | This is not identical to what the compiler does. But hopefully Y.
: 2200 1 1! conversion to float should preserve the zero/notzero character1st1c.
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! so we should get the same final answer except in obscure boundary

! conditions.
! We also allow pointers, which are just treated as integer.

; Define the Operator Routine Table for C Logical And.

OPERATOR_ROUTINE _TABLE (C_AND TABLE,
OPERATOR_ROUTINE (TPTR, TPTR, L, AN
OPERATORZROUTINE (TPTR, LU, L, AND_
OPERATORZROUTINE (LU, fPTR, L. AND
OPERATORZROUTINE (L, L, L, AMO L_LY,
OPERATORZROUTINE (LU, LU, L, ARDTL_L),
OPERATORZROUTINE (D, D, I, AND_D-DY)

PONOPINIAININD
(elelalelelolelele]
[« AV WLV N

NO VS LI = OO 00 O V1 1 L = O O 00 ~I O N IS R 4 O 0 00 ~ O W 2~ LIRJ = O O 00 0N N 3~ L0 — O 0 00~
—ro

VVOVOVOVOVO

A A L LA NUNIAININOND)

; Define the Operztor Routine Table for C Logical Or.

P OPERATOR_ROUTINE_TABLE (C_OR_TABLE,

P OPERKTOR_ROUTINE (TPTR, TPTR, L, OR_L L),

P OPERATOR_ROUTINE (TPTR, LU, L, OR_LLT.

P OPERATORCROUTINE (LU, TPTR, L, ORLCL).

P OPERATOR_ROUTINE (L, L, L, OR L_LTY,

P OPERATORZROUTINE (LU, Lu, L, BRTL_L),
OPERATOR_ROUTINE (D, D, L, OR_D_DY);

; Define the Operator Routine Table for C Logical Not.

OPERATOR_ROUTINE_TABLE (C_NOT_TABLE,
OPERKTOR_ROUTINE (TPTR, TPTR, L. NOT_L),
OPERATORROUTINE (L, L. L., NOT L),
OPERATORZROUTINE (LU, LU, L, NOT L),
OPERATOR”ROUTINE (D, D, L. NOT_DY):

VOVOVO

AONLNLALRLNINININALINY NI NINLALAI NPV NVNI ANV NV NN AL AL RN PO NI NI NI AINI NI A ALNI AN NN NAINPORORININONINON)

! Shift operators.
These accept only integer types.

; Define the Operator Routine Table for C Left Shift,
OPERATOR_ROUTINE TABLE (C_SHIFT_LEFT_TABLE,

OPERATOR_ROUTINE (L, [, L, SHIFTOLEFT L L),
OPERATOR_ROUTINE (LU, LU, LU, SHTFT_LEFT_L_L));

W A L A U U A Al Ll Ll U U Ll Lt i U A Ul U U U U A AN A O A N N AN A N

OMVAVAVAVAVAWAAVAWAVA LSS 55 85 8 8 0 8 80 B B\ i i

! Detine the Operator Routine Table for C Right Shift. )

! Unsigned right shift is different from signed. For unsigned right
! shift, we a ua‘s shift in 2eros. For signed right shift, we shift
; in copies of the sign bit.

OPERATOR_ROUTINE_TABLE (C_SHIFT_RY_TABLE,
OPERATOR_ROUTINE (L, [, L, SHIFT RY_L L
OPERATOR_ROUTINE (LU, LU, LU, SHIFT_RY_

v

),
LO_Lu);

ST, N U NN ST N N N NT ST N N NN L S S A AN AN laS A S LS LA S AS S S S LN L VI ST ST NT NI NT NT.NENTNT ST LSTN ST NT RS NI N SNV N7 N7 G N ?

[N T AT T T N N NT WY NI ST ST NI ST N ST N ST NI RIS AN NI N IaS NI NS N1 NI NI NT NI VT NI NI NI ST NI N NI N1 NT,. ST T ST T NT N
b o e e e e i e i e el D D e e e D e e s D sl il el o oD o i ) il e e e i D el o i el e e e e e e e e e i el el s oD e i e
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; Define Operator Routine Tables for +¢X X¢¢ ==X X=--
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OPERATOR_ROUTINE_TABLE (C_PRE_INCR_TABLE,
OPERKTOR_ROUTINE (L, C, LT PREZINCR L),
OPERATORZROUTINE (LU, (U, LU, PRE_IRCR LV,
OPERATORROUTINE (D, D, D, PRE_INCR_D)
OPERATORROUTINE (TATR, TATR, TPTR,“PRE_INCR_TPTR));
OPERATOR_ROUTINE_TABLE (C_POST_INCR_TABLE,
OPERATOR_ROUTINE (L, C, L, POSTTINCR L),

66 OPERATORZROUTINE (LU, LU, LU, PBST IRCR_LV),
OPERATORROUTINE (D, D, B, POST INCR D)
OPERATORZROUTINE (TATR, TATR, TPTR, POST_INCR_TPTR));

OPERATOR_ROUTINE_TABLE (C_PRE_DECR_TABLE,
OPERKTOR_ROUTINE (L, [, L. PRECDECR L),
OPERATOR_ROUTINE (LU, LU, LU, PRE_DECR_LUV),
OPERATORROUTINE (0, D, O, PRE_DECR_D)
OPERATOR_ROUTINE (TATR, TATR, TPTR, PRE_DECR_TPTR));

OPERATOR_ROUTINE_TABLE (C_POST_DECR_TABLE,
OPERATOR_ROUTINE (L, [, L, POST-DECR L),
OPERATORZROUTINE (LU, LU, LU, POST DECR_LU),
OPERATOR_ROUTINE (D, D, 0, POST DECR D)
OPERATOR_ROUTINE (TPTR. TPTR, TPTR, POST_DECR_TPTR)):

Define the Operator Routine Table for C Address Of.

The address-of operator will have the FETCH FLAG off in the operator
information table. This means that PRIMN_TO_ADDR will get called.

The value of the result will thus be the address of the operand.

The type of the result is '‘pointer to xxx'', where ''xxx'' is the type
of the operand. This means that the the routine which is called to
do '‘address_of'' must construct s typeid for the result.

PERATOR_ROUTINE_TABLE (C_ADDRESS_TABLE
OPERKTOR_ROUTINE (L, L, TPTR,"ADDRESS_L));

o eneapommoemosmomeans o

~O O O ~0 O 0 00 00 00 00 0O 00 00 0000 O N N N NN N N NN ~NOO O

! Define the Operator Routine Table for the size of operator. .

! Size-of will look up the typeid in the symbol table and determine
! the declared size of the object. The FETLH FLAG will be FALSE, so
! PRIM_TO_ADDR will be called instead of PRIM_TO_VAL. This is

! because we do not need the value of the object.

(]
]
]
]
|
]
OPERATOR_ROUTINE _TABLE (C_SIZEOF_TABLE,
OPERATOR_ROUTINE (L, [, L, STZEOF_L));

F o2k ok ok ok oF o F AP 2l ol 2l ad A AL A AL A A L A L TV P e e v

WA AN NP NININININININ) =t b el et e e b et =2 O O O O OO O OO O O O O O 0 O O O O 0O G900 00 0O 00000 G000 CO ~J

NI A A AN A A A NI NI NN NN NI NN NI A A A PN A NI PNPININI PN
WAL L) = O O 0D O WA 8 LN =2 OO G0 “NON VA S ) <0 O O 00 NN £ N =2 O O 00 NOMA S LN = O O 00 ~NO WA S LN =2 OO

o OO

NONINININONVNNIND

[l ol sl ol ol Sag TAL YAl

(V. F o - O000

VYOOV VOO0 VVOVO YUV O

NIRIRLALNIAINI NI NN AN NN NI A NI ANV A AN A NI NINIAININIPNININININAINNNINPONNON)

! Define the Operator Routine Table for C Indirection (Dereferencing Pointers).
The indirection operator (*) will do a pointer dereference of

! its argument. The type of the returned object depends on the

! type of the Bointer. (We will have to do a symbol table Lookup

on the TYPEID).

PERATOR_ROUTINE TABLE (C INDIRECT TABLE,
OPERATOR_ROUTINE (TPTR, TPTR, ONKNOWN, INDIRECT_TPTR));

'
i
i
i
i
i

0
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; Define the Operator Information Table for C.
OPERATOR_INFO_TABLE (C_OPINFO_TABLE,

! ALL C operators use the same hierarchy table, and have no
! type incompatibility table.

; Arithmetic operators.

OPERATOR_ INFO ENTRY
(ADD, C_ABD TABLE C_HIER_TABLE, TABLEBASE),
OPERATOR INFO ERTR
(SUBTRACTS € sua TABLE, C_MIER_TABLE, TABLEBASE),
OPERATOR _INFO_ENTRY -
(MULTIPLY; C_MUL_TABLE, C_MWIER_TABLE, TABLEBASE),
OPERATOR INFO ENTRY ~
(DIVIDE, C DIV _TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR lnfo ENTRY
(REMKINDER, € noo _TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR INFO ENTR
(UNARY_MIRUS, c _UNARY_MINUS_TABLE, C_HIER_TABLE, TABLEBASE),

: This is needed for /Qualifier for depositing the ¢/- constant.

OPERATOR INFO ENTRV
(UNARY_PLOS, C_UNARY_PLUS_TABLE, C_NIER_TABLE, TABLEBASE),

: Relational operators.

OPERATOR_INFO_ENTRY

(EQUAL, CTEQL _TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR_ INFO “ENTRY

(NOT_EQUALC, ¢ NEO TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR”INFO_ENTR

(LSS_THAN, C LSS TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR”INFO_ENTRY

(GTRZTHAN; ¢ GTR TABLE, C_MIER_TABLE, TABLEBASE),
OPERAYOR luro ENTRY

(LSS_EQUAC LEQ_TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR” INFO énr

(GTRZEQUAL, GEO-TABLE. C_HIER_TABLE, TABLEBASE),

' Bitwise logical operators.

openaroa xnro entnv
(8171 alr _AND_TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR xurb ERT

(817 BIT OR TABLE, C_HIER_TABLE, TVABLEBASE),
OPERATOR xnfo TRY

BlT XOR BIT XOR_TABLE, C_HIER_TVABLE, TABLEBASE),
OPERATOR™ INF6

(BIT° _NOT, C BIT _NOT_TABLE, C_HIER_TABLE, TABLEBASE),
: Logical operators.

OPERATOR_INFO ENTRY
(SHORT_AND, C_AND_TABLE, C_WIER_TABLE, TABLEBASE),

(P TW TV T TP TS TR TR S TS TN S T N TS TN T, 6 TN T I i P DU iy
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: 7§ P 2493 1 OPERATOR INFO _ENTRY
;237 P 2496 1 (SHORT C OR TABLE, C_HIER_TABLE, TABLEBASE),
: 2374 P 2495 1 OPERATOR_ INFO
: ;g : 239 } (NOT,, NUT TABLE C_HIER_TABLE, TABLEBASE),
: 377 P 2498 1 ! Shift operators.
; 2378 P 2699 1 '
: 2379 P ¢500 1 OPERATOR _INFO ENTRY
: 2380 P 2501 1 (LEFT_SHIFT, C SHIFT_LEFT_TABLE, C_MIER_TABLE, TABLEBASE),
: 2381 P 505 1 OPERATOR _INFO EN TRY
: 232% : 28‘ } (RIGAT_SHIFT, C_SHIFT_RT_TABLE, C_HIER_TABLE, TABLEBASE),
: %%84 P 2505 1 ! Operators with side effects.
;s 2385 P 2506 1 '
: 2386 P 2507 1 OPERATOR INFO_ENTRY
;s 2387 P 2508 1 (PRE_INCR, C_PRE_INCR_TABLE, C_WIER_TABLE, TABLEBASE),
: 2388 P 2509 1 OPERATORTINFOQ ENT
: 2389 P 2510 1 (POST_INCR, C POST JINCR_TABLE, C_HIER_TABLE, TABLEBASE),
: 2390 P 2511 1 opsmon _INFO_ENTR
: 239N P 251% 1 PRE_DECR, ( PRE DECR_TABLE, C_MIER_TABLE, TABLEBASE),
. 239 P 251 1 OPERATOR INFOQ ENT
: ggg‘ : Zg}g } (POST_DECR, C POST DECR_TABLE, C_HIER_TABLE, TABLEBASE),
: 2395 P 5516 1 ' Operators that work on the SYMID or TYPEID.
: 2396 P 2517 1
: 2397 P 2518 1 OPERATDR INFO EN!R
; 2398 P 2519 1 (ADDRESS OF, C_ADDRESS_TABLE, C_HIER_TABLE, TABLEBASE, FALSE),
: 2399 P 2520 1 OPERATOR INFD E TRV
; 2400 P 2521 1 (SIZEOF, f SIZEOF _TABLE, C_HIER_TABLE, TABLEBASE, FALSE),
; 260 P 252% 1
;s 2402 P 2523 1 ! Indirection
s 2403 P 2524 1 i
: 2404 P 2525 1 OPERATOR INFO_ ENTRY
. %282 g 22%9 } C(INDTIRECT, C_INDIRECT_TABLE, C_HIER_TABLE, TABLEBASE),
s 2407 P %SZB 1 ! DEPOSIT is used to implement the DEPOSIT command.
; 2408 P 5559 1 [
: 2409 P 2530 1 OPERATOR INFO_ENTRY
: %2}? g Sggl } (DEPOSIT, "TABLEBASE, C_MIERD_TABLE, TABLEBASE),
; 2412 P 253% 1 ! CONVERT is used for things like converting subscripts.
: 2413 P 2534 1 i
;2414 P 2535 1 OPERATOR INFO_ENTRY
: %2}2 g §§? } (CONVERT, "TABLEBASE, C_HIER_TABLE, TABLEBASE),
: 2617 P 5538 1 ! Jdentity is called at the end of an EVALUATE if we still have
: 2418 P 2539 1 i a Primary.
: 2419 P 2540 1 |
; 2420 P 2541 1 DPERATOR INFO_ENTRY
: %2%} z?ﬁi } CIDERTITY, TABLEBASE, TABLEBASE, TABLEBASE)):
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;2424 544 1!

s 2695 5% 1! COBOL OPERATOR INFORMATION TABLES
;s 2426 549 1!

. 2627 57 1! .

s 2428 548 1 ! This seccion contains the Operator Routine and Type tables needed to
: A§9 549 1 ! evaluate expressions in the COBOL Language.

s 2430 550 1!

: 2631 551 1!

: 243§ SSi 1 ! The following summarizes the information in the COBOL manual, and from
; 243 933 1 ! our old -obol support about data tK?es. type conversions and operators.
s 2434 554 1 ! There is ivurther documentation within the tables below, describing

: %2%2 ggg } ! exactly how we translate this into the DEBUG tables.

s 2437 557 1 ! Cobol Data Types:

; 2438 558 1!

: 2439 2559 1! .Elementar®

: 2440 %560 1! Alphabetic, Alphanumeric: (Text string)

. 2441 561 1! Numeric:

: 244% 5565 1! Binary

s 246 563 1! PIC 9 == PIC 9(4) COMP (Scaled W, WU)

s 2644 2564 1! PIC 9(5) == PIC 9(9) COMP (Scaled L, LV)

s 2445 2565 1! PIC 9(10) == PIC 9(18) COMP  (Scaled Q, QU)

: 2446 5566 1! INDEX (L)

s 2447 567 1! Floatin

; 2448 5568 1! COMP- (Floating)

: 24649 569 1 ! COMP=2 (Double)

: 2450 2570 1! Packed-gecinal

s 2651 2571 1! coMP- (Packed with/without Scaled)
s 2452 257% 1! Decimal

: 2453 2573 1! PIC 99... (Scaled NU)

s 24564 2574 1! PIC S9... LEADING SEPARATE (Scaled NL)

: 2455 2575 1! PIC $9... LEADING (Scaled NLO)

: 2656 2576 1 ! PIC S9... TRAILING SEPARATE (Scaled NR)

. gzgg %g;g } ; PIC $9... TRAJLING (Scaled NRO)

. 2459 2579 1! .Group

: szg? %gg? } ; Alphanumeric (Text String)

: %22% %gg% } ; .Edited data (Text String)

: 2464 25846 1 ! Expressions:

s 2465 2585 1! Arithmetic

: 2466 2586 1! operator: ¢ = v / (=v - not support) unary+ unar¥-

: szgg Sggg } : operand: numeric Literal or numeric elementary identifier

: 5469 2589 1! .Conditional (TRUE, FALSE)

; 2470 5590 1! operator: =, NOT =, >, NOT >, <, NOT <

: 22;1 ggl } ; operand: elementary {dentifier. Literal, or AE

: %A?g S9§ 1! .Complex Conditional (TRUE, FALSE)

: 2474 594 1! operator: NOT, AND, OR

; 2475 595 1 ¢ operand: conditions

; 2476 506 1!

;o477 597 1! Note: abbreviated forms are not supported.

: QL78 598 1!

: 2479 599 1 ! Type (onversion:

. 2480 600 1!
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: 2481 601 1 ! SO WYssY =eccccccccccaa- +

: 1,8 605 1 ! SO LU::L --------------- !

: l.a 60 1 ! SD QU:: --------------- :

: 2484 606 1! NU, NL, NLO, NR, NRO=|==> P

. 24BS 605 1 i focoaa canccncscecncas ¢

. 24LB6 606 1! Demcccccccssccccnnnna N

s 24LB? 607 1!

. 2488 608 1! 1. ALl the integer and float constants are picked up as packed decimal if
: zgg 2?8 } ; one of the operand is SD descriptor type.

: 269 611 1! 2. 1f one of the operand is Scaled Descriptor or Packed decimal

: 249 61§ 1 data t{po the operation is always done in Packed Form. The

: 28‘ 2}4 } E operation even includes the deposit.

: 2495 615 1! So in COBOL, one will have the following case:

: 2496 2616 1! DEP SC2ve=F

: 2497 2617 1! F converts to P, make a gacked decimal place holder for SC2V2
: 2498 2618 1! (which is word scaled -2), convert P to this plare holder,

: 2499 2619 1! final conversion will convert this place holder to SC2vZ data type.
+ 2500 2620 1!

. 250 26%1 1! EV F+F

s 2502 26 g 1! the operation is done by adding F to F.

; 2503 2623 1!

: 2504 2624 1! EV F+P

: 2505 2625 1! the operation is done by adding P to P.

: 2506 2626 1!

; 2507 2627 1! DEP P=123.123 .

: 2508 2628 1! in here 123.123 is picked up as packed decimal constant instead of
. 2509 2629 1! float.

; 2510 2630 1!

s 25N 2631 1! DEP (SD, WU) = -123

: 2312 2632 1! the value we got is the absolute value.

: 2513 2633 1!

: 2514 2634 1! EV 1.1#1

: gg}g %ggg } ; the operation is done in Packed form.

;s 2517 2637 1 ! Define the (OBOL Specific Type Conversion Table. This allows proper
: %g}g Zggg } ; handling of COBOL Edited Data type.

: 2520 P 5640 1 LANG_CVT_TABLE (COBOL_CVT_TABLE

;2521 P 2641 1 CANG_CVT_ENTRY (CBB_PICT, PIcT, ANY),

: 252% 564; ) 0);

: 252 643 1

: 5554 3644 1 .

s 2525 645 1 ! Define the T{pe Conversion Information Table for COBOL. No rounding
: gg%g 229 } ; takes place in COBOL.

: 2528 P 2648 1 CONVERSION_INFO_TABLE (COBOL_CVTINFO_TABLE,

: 2;%8 ggg } CONVERSION_INFO_ENTRY (TABLEBASE, COBOL_CVY_TABLE));

: §g§1 g§1 } ; Define Type Hierarchy Table for COBOL.

: SS% P 655 1 TYPE_HIERARCHY_TABLE (COBOL_MIER_TABLE,

;2534 P 2654 1 TYPE_GRAPH_EDGE (WU, P)’

; 535 P 0655 1 TYPE_GRAPH_EDGE (W, P)

;9534 P 659 1 TYPEGRAPH_EDGE (LU, P,

. 2537 P 2657 1 TYPE_GRAPH_EDGE (L, P),
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; Define the Type Hierarchy Table for COBOL deposit.

TYPE_HIERARCHY TABLE (COBOL H;ERD_TABLE.

TYPE_GRAPH_EDGE )

-y
- - €
VU0
m.mm
[212]")
20D
>»pr>
VOO
TEX
mmm
-{-1-]

[(2]1]

mm

YPE“GRAPH_E
YPE-GRAPH_E
YPE-GRAPH_E
TYPE “GRAPHE
TYPE “GRAPHE
TYPE GRAPHE
TYPE-GRAPHE
TYPE “GRAPHE
TYPE “GRAPH_ED
TYPE “GRAPHEDGE
TYPEZGRAPHZEDGE
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; Define the Operator Routine Table for COBOL addition.

OPERATOR_ROUTINE_TABLE (COBOL_ADD_ TABLE,
OPERKTOR_ROUTINE (P, P, P ADG_P_P).
OPERATORZROUTINE (F., F. F. ADDTFF)
OPERATOR_ROUTINE (D, D, D, ADD-D7D)}:

; Define the Operator Routine Table for COBOL subtraction.

OPERATOR_ROUTINE_TABLE (C0BOL_SUB_TABLE,
OPERATOR_ROUTINE (P, P, P, SUB_P_P),
OPERATOR"ROUTINE (F, F. F. SUBTFF)
OPERATORZROUTINE (D, D, D, SUB_D-D)};

; Define the Operator Routine Table for COBOL multiplication,

OPERATOR_ROUTINE_TABLE (COBOL_MUL_TABLE,
OPERKTOR_ROUTINE (P, P, P; MUC_P_P).
OPERATOR_ROUTINE (F, F. F. MULTFF)
OPERATOR_ROUTINE (D, D, D, MULTD-D)J;

; Define the Operator Routine Table for COBOL division.
OPERATOR_ROUTINE_TABLE (COBOL_DIV_TABLE,

OPERKTOR_ROUTINE (P, P, P; DIV_P_P).
OPERATORTROUTINE (F. F. F. DIVIFTF),

NN OOV S S D NN

Vv
NNV NIAININININI NN NI NN PN

ooooorOrOrOMOMONONONOM
£ =2 OO0 00 NO NS AN =2 O O 00 ~NOMA S AN =2 C O 00 N O WA S LN = OO 00

0 0 O OV 00000 0o 0O OB

Vo
~nN
o
e
o

VA AA A VAV VTN UV A A LA TAWA WA AN VWA A AVHA VAR A A VIV VA T I
GO0 OO0 N NN NNN~N~N

LU NT N NN T XN RO RTINS NT N ST RT N INT ST R RN S LS N GE OGS LU LR T SRR NN NT ST ST NTNT NTNT T ST T AT NTNT ST ST N7 ST N N, 0T )

Co N
£ N =2 OO0 Ng\hzw-o O 00~ O A 2 AN = O D 08 NOM NS i) =2 O O 00 NN N 2SN =2 OO 00 ~N O\ S N = OO 00
- e and e e cub b cub wld cb c ad) cxb cm el el b el cu cnld culd cxb b culd s e ) b i b il ) D o ) D e el e e el D ) it D D D ol o and el s el i el

00000 00T 00000000 V0000902000000 00sBs VNIV RI TV VLBV IV VIVIVIVEIVIVEVIVEVIVIVOVIBIVIVITI VsV VeV BWeBsBo Ge e

Voo VYV
NIRIPOIRONUNONINININONINY
NN
OOO0O00O
(L P v

oooogouoooo




DBGE VAL OP
v04=00

£ VAN N AN A N R NN NN NI NI PINININ) —d ed e b e el s b 2 2 O O OO OO O OO OOV OVOVO

lo Yo ¥ e ¥ o N0 N o Lo We Fo o To No To To To To To To To To Ne To o ToNeo Lo To To Yo Lo No No Yo Fo No Yo To Yo Xo Neo Yo AV, IV, IV, 0]
= O OB NN N 2 LN = OO 00 ~NON A S AAIND =4 O O 00 N OMA S AN =2 O O 00 O VA S L) =2 O O 00 O A L AN = OO 00~ N

TRRIXE

(YR R P R IR R E AR E TR IR T S e xR PR TR PR TR TR PR P T PR IR FE TR R PR FE PR PR YR FE PR TETE  PE TN TR TR PR FN I P TN TN TR TN TN TR

L T NN NN ST N L NN NI N NS N S N N SN SIS S LS LS ST SN LS I ST NS S LN NI S LSS LV SN LN IS LN SN SN N 8

oo
VWAL B

VOOV UVOVOVIVOVODOVOO

VOOV OVOVOVVOOOVOUOVOO

AONIRUNUNININLNLNL NN N NN PN NI AN PV A PVNI LRI N I A A NN NI A NI AL PN NI AL PRI NN NI PRI NORINININONINININN)

VOO0

VOVOUVD

~N N N NN N N N N N NN NN N N N N N SN NN N NN N N N NN SN N NN NN NN N NN N N N NN
O O O VIWAVIVAVAAVAVIVAWALS £S5 55 55 B5 55 55 S5 55 B WHN AN N N AR RONORIRININOAININ) — — —> — s

=2 O 000 NN SN = O O 00 N0 W 5 LD =2 O O 00 O N 8 i) = © O 00~ O N BN LNV =2 OO 0D ~OM LN

s erth ul ol el and el aud e cnd s e el il ) ) el b ) el cnld wl ) el ) ) ) el b ) b b b b D w i el e il il ) D ) i b o ) e il e ) D D el

=

OPERATOR_ROUTINE (D, D, D, DIV_D_D));
; Define the Operator Routine Table for COBOL unary plus.
OPERATOR_ROUTINE_TABLE (COBOL_UNARY_PLUS_TABLE,

! The following are not Langu
For example, DEP/

: tyoes.

OPERATOR_ROUTINE (B,

OPERATOR_ROUTINE

(W,

OPERATORZROUTINE (L,

OPERATORZROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUTINE
OPERATOR_ROUTINE

OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUTINE

e e e e T T
OTMmoY ODXO
v ODIO

.o

L.

8 8e dependent

UNARY _PLU
. UNARYZPLU
. UNARY -PLU
UNARYZPLU
UNARYZPLU
UNARY_PLU
UNARY_PLU

UNARY_PLUS_
UNARY_PLUS
UNARY_PLUS

»

" " % s e
mwmmmmm

OO ODIG\!‘(W

S @ @

Sep-19
Seg-19

types.

8),
H)'
L),
-6),
W),
o)'
20,
P)

“F)
05

8 238

AX=11

B8l fi
DEBUG.SRCID

This is needed for DEBUG

; Define the Operator Routine Table for COBOL unary minus.
OPERATOR_ROUTINE_TABLE (COBOL_UNARY_MINUS_TABLE,

! The following are not Langu
for example, DEP/

: types.

OPERATOR_ROUTINE (8,

OPERATOR_ROUTINE
OPERATOR_ROUTINE
OPERATOR_ROUT INE
OPERATOR_ROUTINE
OPERATOR_ROUT INE
OPERATOR_ROUT INE

OPERATOR_ROUTINE
OPERATOR_ROUTINE
OPERATOR_ROUTINE
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OMYVY9 OODOIXIOHrC
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types.

: Define the Operator Routine Table for COBOL =

OPERATOR_ROUTINE_TABLE (C0BOL_EQL_TABLE
OPERATOR_ROUTINE (T, F
OPERATOR_ROUT INE (P.
OPERATOR_ROUTINE (F,
OPERATOR_ROUTINE (D,

: Define the Operator Routine Table for COBOL NOT =,
OPERATOR _ROUTINE_TABLE (COBOLFNEO TABLE

OPER

RAKTOR_ROUTINE (T

OPERATOR_ROUTINE (P,
OPERATOR_ROUTINE (F,
OPERATOR_ROUT INE (0.

! Define the Operator Routine Table for COBOL >.

(4

P.
D.

P
F
D.

EQL_ 1 14,

. EQLTP P)
TF EQL™F

., EQLTD D)S

NEQ_T_T§,
. NEQ- P P)
. NEQF

. NEQTD o)f

This is needed

for DEBUG
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BGEVALOP.B32; 1

Page 51
9 (14)




15
DBGEVALOP § Sep=-1984 Q0:32:25 AX=11 Bligs=32 v&.0=74 Page 52
v04-000 -Sep-1984 81 24 & DEBUG. SR Cg BGEVALOP.B3Z; 1 9 (16)

: 265 17 1!

; fbsi P 77§ 1 OPERATOR ROUTINE TABLE (COBOL GTR_TABLE

: %654 P o774 1 OPERKTOR_ROUTINE (T, T, TF, GTR_T_1§,

. 2655 P o775 1 OPERATOR”ROUTINE (P, P, TF, GTRZPP),

. 2656 P o776 OPERATORCROUTINE (F, F, TF, GTRZFCF)

; ggg ;;g } OPERATORZROUTINE (D, D, TF, GTRZD-D)J;

g 5228 ;gg } : Define the Operator Routine Table for COBOL NOT <,
;2661 P 2781 1 OPERATOR ROUTINE TABLE (COBOL GEQ TABLE

; 266§ P 78§ 1 OPERKTOR_ROUTINE (T TF. GEQ S

; 266 P 2783 1 OPERATOR-ROUTINE (P. TF. GE

T 2664 P 2784 OPERATORZROUTINE (F, F, TF, GEO r)

: 2222 ;gz } OPERATOR-ROUTINE (D, D, TF. GEQ-D7D)J;

E %ggg ;gg } : Define the Operator Routine Table for COBOL <.
;2669 P 2789 1 OPERATOR ROUTINE TABLE (COBOL LSS _TABLE

: 2670 P 2790 1 OPERKTOR_ROUTINE (T, r. TP, LSS T_1),

134 P 2791 1 OPERATOR_ROUTINE (P, P, rr LSS_ ~P).

; 267§ P zrog 1 OPERATORZROUTINE (F, F, TF, LSS_FTF)

: %g;‘ %;g‘ } OPERATOR_ROUTINE (D, D. rr LSSTDD));

E %g;g Z;gg } : Define the Operator Routine Table for COBOL NOT »>.
P o617 P §797 1 OPERATOR ROUTINE TABLE (COBOL LEQ TABLE

; 2678 P o798 1 OPERKTOR_ROUTINE (T, T. TF, LEQ_T_15,

: 2679 P 2799 1 OPERATOR_ROUTINE (P, TF, LEQ™PCP),

: 2680 P 2800 1 OPERATOR_ROUTINE (F, F rr LE" F °F),

: %gg; 5381 } OPERATOR_ROUTINE (D, D, TF, LEQ DTD)J;

g %232 %ggi } : Define the Operator Routine Table for COBOL NOT,
;2685 P 2805 1 OPERATOR ROUTINE TABLE (COBOL Nor _TABLE

; gggg %ggg } OPERATOR_ROUTINE (TF, TF, TF,“NOT_L));

E %ggg %ggg } : Define the Operator Routine Table for COBOL AND.

: 2690 P 2810 1 OPERATOR_ROUTINE TABLE (COBOL_AND_TABLE,

: 2231 5311 } OPERKTOR_ROUTINE (TF, TF,“TF, AND_L_L));

; gggg %g}% } : Define the Operator Routine Table for COBOL OR.

P 2695 P 2815 1 OPERATOR_ROUTINE TABLE (COBOL_OR_TABLE,

v 2696 816 1 OPERKTOR_ROUTINE (TF, TF,”TF; OR_L_L));

: 2697 817 1

: 2698 818 1

: 2988 313 } : Define the Operator Information Table for COBOL.

. 2701 P a§1 1 OPERATOR_INFO_TABLE (COBOL _OPINFO_TABLE,

s 270 P 28 i 1 openxton Iuro ENT

2 070 P 2823 1 080L Aoo TABLE, COBOL_HIER_TABLE, TABLEBASE),
2704 P 354 1 OPERATOR xnro ERTR

: 2705 P 2825 1 (SUBTRACT, COGOL _SUB_TABLE, COBOL_WIER_TABLE, TABLEBASE),
P 2706 P 2826 1 OPERATOR_INFO_ENT

. 2707 P 2827 1 (MULTIPLYS COBOL _MUL_TABLE, COBOL_WIER_TABLE, TABLEBASE),
: 2708 P 2828 1 OPERATOR_INFO_ENTRY




DBGEVALOP
v04-00

-‘-—.—-.—‘—‘o

OB NO A S MAN) =2 O O 00 NO N S W) = O O 00 NOC W S LMD = O O

LR AR TR IR TR IR PR T T N R Y T P T Y Y N T R T TR IR YA IR T I
MR AI NI AIALNI A PN NININI NI PININI PPN POPNIND

NN SN SNSNSN SN N SNSNSNSN SN NN SN NSNS NN Y

W N U A AN A AN PO PO N PO N NI NN =S b b b

VOV VOVOVOVUVOUVUOVVOVOOVOVOUVUVOVOOUVOOVOVOOD

NININOAINININI NI AN NONINAINININININI AINONONNNNUNNINOND)

©0 00 0o 00 00 00 GO 00 00 G 00 08 0B OB OB b 0B 0B G5 €0 00 0O 0D 0B 0D O 0D 0D 0D 00

N dd b A 4l sl L LV P P 2 2l 2F ol ok a3 2F af g Ve lVs

OO NON VI NN 2 O O 00 NN VNV B N = O 0 00 NOMA S LI = OO

e ad s el wld e el ) ) D ) el ) ) ol el il il D il D D D D ) i D ol

(D1vl
OPERATOR

(UNA
OPERATOR

(UNA
OPERATOR

(GTR
OPERATOR
(GTRZ
OPERATORC

(LSS_
OPERATOR®
(LSS_
OPERATOR

(NOT
OPER?TOS
OPERATOR

OPEaAToé
(CONV
OPERATOR
(DEPD

OPERATOR
(1DER

Sep=19 :132:25 AX=11 BLi
2 503-1984 8?:24:54 DEBUG.SRCS
ng?kaIV_TABLE. COBOL_MIER_TABLE, TABLEBASE),
OEN ggBOL UNARY _PLUS_TABLE, COBOL_HIER_TABLE, TABLEBASE),

0 O%REOL TABLE, COBOL_HWIER_TABLE, TABLEBASE),
COBOL _NEQ_TABLE, COBOL_HWIER_TABLE, TABLEBASE),
}:98 Eﬁ?BOL GTR_TABLE, COBOL_HIER_TABLE, TABLEBASE),
%ggs éNCOBOL GEQ_TABLE, COBOL_HIER_TABLE, TABLEBASE),
INFE.ECOBOL LSS_TABLE, COBOL_MIER_TABLE, TABLEBASE),
Eu a it COGOL _LEQ_TABLE, COBOL_HIER_TABLE, TABLEBASE),
] OgO%NNOT TABLE, COBOL_MIER_TABLE, TABLEBASE),
1 OBU%NAND TABLE, COBOL_HIER_TABLE, TABLEBASE),
EEO¥nYABLE COBOL _WIER_TABLE, TABLEBASE),

C
NF
¢
N
IN
: ABLEBASE, COBOL_WIERD_TABLE, TABLEBASE),
I
N
|

0
L
0
INV
0_EN
cu8
0
AC

T
ENTRY
EQ?%EBASE COBOL_HIERD_TABLE, TABLEBASE),

FO
0
;0
FO_
'
TY, TABLEBASE, TABLEBASE, TABLEBASE)) ;

E
1
S
1
T

s=32 v4.0-74
DBGEVALOP.B3

R Sf COBOL _UNARY_MINUS_TABLE, COBOL_HIER_TABLE, TABLEBASE),

1

Page

53
(14)




15
DBGEVALOP 1;-59 =1984 00:%2:25 AX=11 Bligs=32 v4,0-74 Page 34
v04-000 -593-19 4 1:5&:54 DEBUG.SRCSDBGEVALOP.83 H 9 (1;)

. Arithmetic
Operand: numeric (logical‘ integer, real). Result: numeric values.
0

Operator: *+ (exponentiation), ¢ (nultiplication){ / (division),
n

740 859
;21 gg? FORTRAN OPERATOR INFORMATION TABLES
274 86§ This section containy the Operator Routine and Type tables needed to
2764 86 evaluate expressions in the FORTRAN Language.
$ee 86
2747 866 The following summarizes the information in the FORTRAN manual about
2748 867 data types, EY' conversions, and operators. There is further documentation
2749 868 within the tables below, describing exactly how we translate this into
2750 869 the DEBUG tables.
3751 870
75% 871 Fortran Data:
275 87§ Constants, Integer, Real, Character variables, Integer, Real, Character
2754 87 Array
2755 874
2756 B7S Fortran Data Y{pes:
2757 876 . Logica
2758 877 logicaltI (byte), logical*? (word), logical*é (long)
2759 878 . Integer
2760 879 integert? (word), integer+4 (long)
2761 880 . Real
276 881 realed (f_float), real+8 (d_float, g_float), real*16 (h_tfloat)
276 88% . Complex
2764 88 complex*8 (f_float), complex+16 (d_float, g_float)
2765 884 . Character
2766 885
2767 886 Expressions:
887
888
889
890
891
89;
89
896
895
896
?
8
9
0
:
4

N

~

o

oo
AONINLALNINININININIAI NI AINIAINI NN NI AININL NI NI NI NI A NININLIAINI NI PRI A NINS NI AU RO NI PPN A AL RIAINONRPOPRNONON)
b e o o i e e st D el D e e el el il ) e i e i e D o el il s il D i e e i e o e e i ) e el D D el e el o S e o el el e e

AT A YRR I E TR IR AT PR PR TAATE YR PR YRR IAIEIA NI A PE A YR IR IR LA YR PR TN FIE PN PR PN TE PR PN PN PIPE TI TN TI YA YAy Gy YO W Sy Qo Sy s
~N
-
ﬂ
o

g;;l + (addition, unary plus), = (subtraction, unary minus)
277§ . Character
2174 Operand: character. Result: character values.
5;;2 Operator: // (concatenation)
2777 . Relational
2778 89 Operand: numerics or characters. Result: logical values.
2779 89 Ogerator: LT. (less than), .LE. (less than or equal to)
2780 89 .EQ. (equal to), .NE. (not equal to), .GT. (greater than),
;21 38 .GE. (greater than or equal to)
78 90 . Logical )
784 90 Operand: integer or logical. Result: logical values.
;gg 885 Opr.tOf: .m [} QOR.. -xonoo u"EQVc (.x R.). . ov.' oNOT-
787 %90 Type Conversion:
788 909 e Arithmetic
789 908 1. Operands asre of the same data type, the result is also of that
;3? 3?3 data type.
79 911 2. Otherwise, Logical ==> inte erts ==> integert4 =-=> realrd =-=>
;34 8}5 real*8 -=> real*16 --> complex*8 --> complext16.
795 914 eee Note - although a chart such as the one given above
796 915 tee does appear in the FORTRAN manual, that is not
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s 2797 919 1! ree exactly how things are really done. A more precise graph

s 2798 917 1! L LIREY

; 2199 913 1! B=>W=>L=>F<=>D=>H

. ¢800 919 1! \ \ /

. ¢801 920 1! FC => DC

: ¢80 921 1!

: ¢80 9 § 1! That {s, thin?s become non-Linear when complex is fnvolved.

: 2804 9 1! For example, 1f & real*16 is added to a complex+*8 then

: ggg g g } ; both are converted up to complex+1é

: ggg 3 9 } ; This second disgram is our hierarchy table.

. %809 928 1! It the user specified /G_FLOAT then the diagram is the same

: %g}? 3 8 } ; except that G is substituted for D.

: 281§ 931 1! 3. An operation involving a complext8 and a real*16

: %g}‘ ggi } ; produces complex*16 result.

: 2815 93 1! 4. Integer operations are performed on integers. (Logical is treated
; 2816 2935 1! as integers)

; 2817 293 1!

; 2818 2937 1! 5. Real operations are perfomred only on reals or combinations of
: %g%g %8%8 } ; real, integer, and logcal. Integer --> real before the operation.
: %g%% %gzg } ; 6. Real*8, Real*16 operations. Elements --> higher-precision (see 2)
; 2823 29ki 1! 7. Complex operations. (see 2, 4, 5, 6, and 3)

: 2824 2943 1!

: 2825 2944 1! .Relational

s 2826 2945 1! 1. Complex can be related only by the .EQ. and .NE.

: 2827 2946 1! 2. Lower-ranked data type --> higher-ranked data type before the

: 2828 2947 1 ! the comparison is made.

; 2829 2948 1!

; 2830 2949 1! .Logical ,

: 2831 2950 1 ! 1. Logical operator operates on lo?ical. the result is logical.

: 2832 2951 1! 2. Logical operator operates on integer, the operation is carried
; 2833 295% 1! out bit-by-bit on the corresponding bits of the internal of the
: %834 2953 1! integer, the result is integer.

;s 2835 2954 1! 3. Logical operator operates on combined logical, integer, logical
: 2836 2955 1! -=> integer, then (see 2).

: 2837 5956 1!

; 2838 957 1

: 2839 2958 1

: S&AO 959 1 ! Define the Type Hagping Table for FORTRAN

;s 2841 960 1 ! In FORTRAN, data that was declared as logical*1, logical*2, or logicaleé

: 284§ 961 1 i appears in the DST as BU, WU, and LU. However, for our purposes, we

: gz‘ gg } ; want to treat it as B, W, or L. We thus ''map'’ the dtypes.

: 2845 966 1 ! For example, if BU contains -1, and L contains 1, then we

; 2846 965 1 ! want EV BU+L to give 0, not 258.

: gzg gg } ; The type mapping table is thus needed to turn BU->B, WU->W, and LU->L

; 2849 P ¢