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s routi no does type convors on, as spcc by an?uogo
sgec ific type conversion tables, 1f needed. lt then ca
routino specified by Language specific operator routine
tables, in order to actually perform the operation.

: 1 g MODULE DBGEVALOP (IDENT = 'v04=000') =

; s ] BEGIN

E s } :."'l’"!'""".""'Q".'t'.t"""it"'i""""t'tt..'."i."'.'t"t't."
H L %
: ? 1 i= COPYRIGHT (¢) 1978, 1980 1982, 1984 B *
: 3 1 ie DIGITAL EQUIPMENT CORPORATION, nmm. MASSACHUSETTS. »
; 10 } :: ALL RIGHTS RESERVED. :
E 1" 1 1 ie TH!S SOFTUARE lS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED *
: 1; 1; B ANCE WITH THE TERMS gf SUCH LICENSE AND WITH THE «
H 1 1 1 !» L ION OF TﬂE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER «
H 14 14 1 " COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY »
H 15 15 1 i« OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
: }9 }9 } :: TRANSFERRED. :
; 18 13 1 ie THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
H 19 1 ie SH OULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
: ? 00 ? } E: CORPOR TION. :
; ; 00 g 1 ie DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS *
H 2 §§ 2 } %: SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. :
4 i

E ; oo; i g:.'t".""""".'...'.t.'."'..i".'""".""'Q'..'.t!.ti.ttt.'tt..titt:
: 28 38 8 1 ! WRITTEN BY

: G 9 1! R. Title May, 1983

3 : §§ ' } : P. Sager Jun, 198

; 2 i 1 | MODULE (FUNCTION

3 1! he tot level routine in this module, DBGSEVAL _LANG_OPERATOR,

: : . } ; cal od by the expression parscr to perf ?ra an oporltion.

: 1i

R 1

i 39 RE

: &0 ? 1

$ 21 %4 } REQUIRE °'SRC$:DBGPROLOG.REQ’;

: 4§ 17? 1 LINKAGE

: 2& }; } PLI_LINK = CALL(REGISTER=0, REGISTER=1, REGISTER=2, REGISTER=3);

& 173 1 FORWARD ROUTINE

: & 1 1 AAA DUMAMY, ! Dummy routino t? force dunp of tables
: 4B 181 1 DBGSBLISS BITSELECT: NOVALUE, ! Perform BLISS bit selection X<p,s,e>
: &9 1 i i DBGSBLISS INDIRECTION, ! Performs BLISS indirection

3 0 1 1 0BG CONV TEXT_VALUE, ! Convert text string to value

3 1 1 1 DBGSC v IOUABHDRD VALUE, ! Convert text string to QUADWORD

: ; 185 1 DBGSCONV_TOCTAWORD“VALUE, ! Convert text string to OCTAWORD

3 1 ] DBGSCONV TRFA_VALUE ! Con,ort text string to RFA value

: 4 1 i DBGSDO _MAPPING: NOVALUE, ! orm Ipo lag

3 S } } DBGSEVALOP_SET_LANGUAGE: NOVALUE, ; Set ug pointer to Oporator Information
: 9 1 1 DBGSEVAL _LANG_OPERATOR, i Evaluato a language expr. operator

4
3
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3 z 1 1 DBGSGEV S;I TYPEID, ! Set glrcn TYPEID for SET data type
: } } iy fYPE CONV ; Ob:a 2 e s ec f ¢ ¥alu¢cg:s:::gtor

: L . U = . V r

: } : } DBGSHAP DTVEE JCLASS, : G?vgn 8 E do » u!?: guess at the

: 6 1 1 DBGSNUM_BYTES, - loturn‘ nunbor of bytes to hold

: 24 1 1 ! ? ven DTYPE,

: S } } DBGSPERFORM_TYPEID_CHECK, ; Per orn typnid check on non-atomic

3 29 1 DBGSTYPE _CONV, ! Top lo,ol BEBUG typo converter

3 1 CONV_TEXT_PACK_VALUE, ! A routine convert the unconverted

3 ? 1 : strin plckod decimal

: 1 GET_DATA_LENGTH, ! Get the gth of the data

: N 1 GET_SCALE, ! Gct scal nq factor for Floating Point
3 7§ $ 1 ! data to packed decimal nvorsion

Bl 1 FlND_JOIN ! Find join in directed acyclic grap

T i FIND_PATH, ! Find path in directed acyclic B

s 1 FIND“PATH DEPOSIT, ! Siu lar to rxno PATH, used for DEPOSIT
: 79 1 FIXUP_EMPTY_S ! ‘ypc for empt

§ ¥ 10 1 INTMED DA!A FOR ‘DEP, ! Croatc ntorncdiato data for deposit

: ;3 11 1 MAKE_VAL ! Buil dummy value descriptor

3 1; 1 HAP_HRO BIVPE <IN_RPG, s Hap norua and a 1rnato least

: 13 1 ! an ificant d git and sign into

3 1 146 1 : standord output format

: ; 15 1 MAP_PACKED: NOVA ! Haps packod decimal to forroct type.

: 1’ 1 MAP_PLI _TYPE_SIZE: ! Hap; t;t to PL/I1 specific type; calculates size.
: 17 1 MODTFY PLI TARGET_TYPE: NOVALUE, | Hod y I target type

: 5 lg 1 PLI_TYPE_CONV, ! PLI Type Conv. usod for PLI bit=-string
: 19 1 : conversion

3 ? 1 PLI_MWANDLER, ! Catches PL/] conversion errors.

: 1 TYPEID_CHECK_ENUM, ! Perform typeid check on a pair of enum.
: 9 i 1 TYPEID_CHECK_SET ! Perform typeid check on a pair of sets
3 1 YVPEID_RANGE_CHEfK_ENUH. ! Perform range check for enum data type
: 81 g } TYPEID_RANGE_CHECK_SUBRNG; ! Perform range check for subrange data type
s 9i 9 1 ExtERNAk ROUT INE

i 9 1 CVT_D_TE, ! Fortran E format routine

: 9 1 FORSCVT_G_TE, ! Fortran E format routine

3 9? 1 FORSCVT_M_TE, ! Fortran E format routine

: 9 1 MTHSJNOT ! Bitwise complement of a Longword

: 98 13 orsscvt_fo_L. ! Convert text Binary to Longword

3 88 i 1 OTSSCVICTICL, ! Convert text (signed) to Longword

: 1 1 OTSSCVICT_F, ! Convert text to single Floating

: 101 1 OTS§CVT_I_D. ! Convert text to Dou le Float

: 9 ; 5 1 OTSSCVT_T_G, ! Convert text to G_ Float

3 3 1 orsgcvr,r M, ! Convert text to H_ Float

: 1 ) OTSSCVTI_TO0 L, ! Convert text (octal) Longuord

: 105 1 OTSSCVT_T12 *. ! Convert text (hoxa ecimal) to Longword
I | 1 PLISCHARABIT _R6: PLI_LINK ! Convert text t? gned bit-string.

: 60 1 PLISCVRT ANYS : psod in PL/] t-strings conversions.
: 1 6 1 DBG COLEECT: NOVALUE, ! “Sanitize" Pr l.f{ Descriptors

: 1 0 1 DBGSCOVER_DX ! Debug type converter

: 10 43 1 DBGSCVT_DX DX:  NOVALUE, i Debug version of uaicvr DX_DX

: N Gg 1 DBGSCVT_ OUADHOR 10 VALUE ! Convert into

: 11; 5 1 DBGSCVT_TUQ D T0_VALV f. ! Convert into unsigned OUADUORD value

s n 4 1 DBGSCVTZ t0t1AUORD To VALY ! Convert into OCTAGORD value

: 14 &7 1 DBGSCVT_TRFA_TO_VALUE, ! Convert into RFA value
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1 D24 } :22!_? T NAHE. ! Obtain name of symbol
1 ) T E ! Allocate tonporary memory
1 290 | KEL tﬂﬂ _DESC, i Create ske oton Value Doscriptor
1 ' 1 DOG .VA%_ ESC, ! Convert vni desc to va esc
1 ' 1 DBG VMS_DESC, - Convcrt n.ry to VMS desc
1 | 1 DBG E WLINE : "NOVALUE , ! Close pri ni no and stor} new line
1 ' } DDGSP RFORM_OPERATOR: NOVALUE, ! Perform arithme ration
1 ' DBGSPRIM_TO_ADDR, ! Convcrt grinory dos ptor to value
1 ' 9 1 ! oscr ptor containing the address
1 ' 1 H of the primary.
1 ' 1 DBGSPRIM_TO_VAL, ! Converts a prinory 1oscriptor
1 ' 1 ; to & value descriptor
1 0 1 DBGSPRINT: NOVAEUE ! Print Ao- oruattod text
1 02¢1 1 DBGSSTA_SYMVALUE: NOVALUE, ! Get syn ol's value
1 ' s 1 DBGSSTA_TYP_ATOMIC: NOVALUE, ! Get syn ol nforuation
1 ' 1 DBGSSTA_TYPTENUM: NOVAL UE ! Get syn n oraot on
1 ' 1 DBGSSTA_TYPZPICT: NOVALUE, ! Get syn o n formation
1 0265 1 DBGSSTA_TYPZSET: NOVALUE, ! Get symbol information
1 ' 69 1 DBGSSTAZTYP_SUBRNG: NOVALUE, ! Get symbol information
1 0267 1 DBGSSTATTYP® TYPEDPTR NOVALUE, ! Get synbol information
} ' } DBGSTYPEID_FOR_S ! Construct a Set Constant typeid
1 ' 90 1 ExtERNAk
1 0271 1 GB_LANGUAGE: BYTE, ! Current Lang setting
139 ' 7i 1 —NEG_CONST_TOKEN, ! Negative constant token
140 0273 1 DBGSGL_POS_CONST_TOKEN, ! Positive constant token
141 0274 1 DBGSGL_NEG_SIGN_TOKEN, ! Negative constant token (-=> unary minus)
14; D275 1 DBGSGL _POS_SIGN_TOKEN, ! Positive constant token (==> unary plus)
}:‘ | ; } DBGSGL_DEVELOPER: BITVECTORL]; ! Set developer flag
)
145 ' ;s 1 BUILTIN
169 ' 1 ASHP
14 30 1 EDITPC;
148 81 1
149 -i 1 LITERAL
150 . 1 DBGSK_DTYPE_ARRAY = DBGSK_MAXIMUM_DTYPE + RSTSK_TYPE_ARRAY,
151 : 1 DBGSK”DTYPE™ JENUN = DBGSK_HA! MUN_DTYPE + RSI&K_IYPE_ENUH
1;; 35 1 DBGSK_DTYPE_TPTR = DBGSK_MAXIMUM_DTYPE + RSTSK_TYPE TPIR,
1 36 1 DBGSK™ “DYYPE_SET = DBGSK_MAXIMUM_DTYPE + RSTSK_TYPE_SET
154 : 1 DBGSK™ “DTYPE_SUBRNG = DBGSK_MAXIMUN_DTYPE + RSTSK® JJYPE SUBﬁNG.
155 38 1 DBGSK_DTYPE_PTR = DBGSK_MAXIMUM_DTYPE + RSISK TYPE™ PTR
159 89 1 DBGSK_DTYPE" “PICT = DBGSK_MAX MUN_DTYPE + ISTSK TYPE PICf
}gs gi } DBGSK™ —DTYPE_RFA = DBGSK™ “MAXIMURCDTYPE ¢ RSTSK_TYPE RFA°
1 1
160 'i 1! Tho following is g: that tho map table can do a mapping from
}2& ?g } ; DSTSK_BOOL to DSCSK_DTYPE_T
16 1 LITERAL
}gg gg } DSCSK_DTYPE_BOOL = DSTSK_BOOL;
1 1
12’ 00 1 ! The following is so that ‘ho Lang. cvt table gan do a convoriion from
};8 f; } % DSTSK_DTYPE_ANY to a specify dtype or a specify dtype to DSTSK_DTYPE_ANY.
)
1 05 1 LITERAL
17? { 1 DSCSK_DTVPE_ANV = IX'FF*;
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IND
TABLEBASE = UPLIT BYTE (XASCII 'BASE');

: OPCODE _NAM % global so that the type converter can get at it for
: purposés of signalling error messages.
GLOBAL
bBGSGL,OPCODE_NAﬂE: REF VECTOR [,BYTE]; ! Operator name in ASCIC
OWN

N~~~
bt it P I P

BLISS_BITSELECTION_FLAG1:INITIAL(O),! Flag saying gc g:lggno a bit select

: operator in

BLISS _BITSELECTION_FLAG2:INITIAL(O),! Flagp301 ng we've done a bit select
operator in BLISS

BLISS_INDIRECTION_FLAG, ' Fla nsag.g :gcthor we've done an
CVT_ROUND_FLAG, ! A flag set to T‘UE indicate the

conversion result is rounded
Pointer to a Languagc Dependent Type
Conversion Ta ’
Number of ontrios n CVT TB#
Pointer to the Type Convors on
Table for tho curront anguago
Pointer to a Type napgAng Tabl
Number of entries in
Maxinum soorch depth for” graphs
Pointer to the Operator Information
Table for the current language
Saved descriptor for commnication
between <> and . in BLISS

CVT_TBL: REF VECTOR [,LONG],

CVT_TBL_SIZE
CVTINFOTABLE: REF CVTINFOSTABLE,

MAP_TBL: REF VECTOR C,WORD],
MAPTTBL SIZE,
MAX"DEPTH
OPIRFO_ rA6L£ REF OPINFOSTABLE,

SAVE_RESULT_DESC: DBGSSTG_DESC;
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MACROS FOR OPERATOR 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‘go conversion behavior appropriate to the operator. For example,
INT*REAL has to be converted to REAL'REA# in most languages, after
which the REA%tREAL multiply routine is invoked; this kind of behavior
is specified in the tables whose structure is defined here.

o~
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OPERATOR ROUTINE TABLE

The Operator Routine Tablo for a 1von operator contains one entry for each
rout e wh ch can be lssoc atod with th operator. Each such entry contains
t ?porand types ac cpt: by that r ’ €'° . REAL REAL for F_Floating
tiply) and a routine index which d ntifies t utine to be Tnvoked.

also thoro is an optional routine index for typo d check.
tho typo’ ar’ ropr’son‘o as standard Dtypes and
the routine ind mply @ CASE index used to select the routine body.

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

OPERATOR_ROUTINE_TABLE (TBLNAME,
OPERATOR_ROUTINE (LEFT_TYPE, RIGHT TYPE, RESULT_TYPE, ROUT_NAME,
TYPETD_CHECK_ROUT _NAME),

OPERATOR_ROUTINE(LEFT_TYPE, RIGHT TYPE RESUL! _TYPE, ROUT_NAME,
TYPETD_CHECK_ROUT_NAME))

Here YBLNAHE is the name of the table. FT_TYPE is the Type Index Value of
the left argument (or the only argument the operator is unary), RIGHT_TYPE
is thc Ty Index Valuo of thc right argument (or 0 1f the operator is unary),
and RAHE the name o tho orrospon ing semantic routine. ROUT_NAME
is outonotical06 prcfixc ‘ to yield the routinc ndox value?
TYPEID_CHECK R e naa’ of the correspondi n? typei .chcgk semantic
routine. TYPEID NECK ROU! NAME is automatically prefixed by ''ORTSK_TYPEID'
to yield tho routine index value.

Define the macros that generate the Operator Routine Table.

MACRO

OPERATOR_ROUTINE _TABLE (TBLNAME) =
BIND"TBLNAME™= PLIT BYTE(XREMAINING): VECTORC,BYTE] X;

CRO
OPERATOR_ROUTINE(LEFT_TYPE, RIGHT TYPE, RESULT_TYPE, ROUT_NAME,
TYPEID CHECK_ROUT_NAME) =
glFE!DECLARED CINAME ("RSTSK- ~TYPE=®, RIGHT_TYPE))
’ELsoassx MAXIMUM_DTYPE + XNAME (°*RSTSK_TYPE_', RIGHT_TYPE)
o (*DSCSK_DTYPE_', RIGHT_TYPE)
glFEfDECLARED (XNAME (°*RSTSK_TYPE_', LEFT_TYPE))
'Elsoassx MAXIMUM_DTYPE + XNAME ('RSTSK_TYPE_', LEFT_TYPE)
(*DSCSK_DTYPE_*, LEFT_TYPE)
XF1
INANE (JORTSK ", ROUT NA=E; Ago IX'00FF*,

(*ORTSK™*, ROUT
LIF ILENGTH LEG 4
ZTHEN

RELS
SNAHE (*ORTSK_TYPEID_*, TYPEID_CHECK_ROUT_NAME) AND XX'OOFF'

ES AX=11 B 3:-35
4 DEBUG. CJDBGEVALQ

31
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" 1 2F1,
" 1 gxr SLENGTH LEQ &
jd i THEN
M 041
M 041 %ELS
= } } i E ("ORTSK_TYPEID_*, TYPEID_CHECK_ROUT_NAME)*-8
= } } g%aézoecmaaeo (XNAME ('ORTSK_RESULT_*, RESULT_TYPE))
= }’ } sznnne (*ORTSK_RESULT_", RESULT_TYPE)
= } (g%aezbﬁtLARED (XNAME ('RSTSK_TYPE_', RESULT_TYPE))
= } 'ELsoassx_nAxxnun_otvre + INAME ('RSTSK_TYPE_', RESULT_TYPE)
gl 1 E ("DSCSK_DTYPE_', RESULT_TYPE)
N 0624 1 %F1)
M 0425 1 %F1,

9 1 0%;

}

3 } : The TYPE_GRAPH_EDGE macro is used by the tables below.

1 1 MACRO
# § 1 TYPE_GRAPH EDGE (LOWER TYPE  WIGHER TYPE) =
: } ;%aE"!BECLARED (INAME C('RSTSK_TYPE_®, WIGHER_TYPE))
= S } 'ELsgassu_naxxnun_orvpe + XNAME ("RSTSK_TYPE_', HWIGHER_TYPE)
i 1 INAME (*DSCSK_DTYPE_®', WIGHER_TYPE)
R 0e35 1 R
= 42? } ;gagulDECLARED (XNAME (*RSTSK_TYPE_', LOWER_TYPE))
= 2; } ’Elsgscsx,naxlnun_otvpe + XNAME ('RSTSK_TYPE_', LOWER_TYPE)
M 044é 1 INAME (*DSCSK_DTYPE_', LOWER_TYPE)

0445 1 1) %
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16 TYPE WIERARCHY TABLE

1

1

The Type Hiorarchy Table 1pccifios tho 1|plic1t t‘f. convorsions to
be d ong within an express on. A type hierarchy table may be specific
to a2 ! ven operator in a given Language, or may be shared across
operators and languages.

The Type Hiororchy Table 13 8 directed acyclic graph, For ’xanplo.
for the addition ogorator in Fortran, a part of the typc Hierarchy
Table might Llook Lik $:

Ny

.F_COHPLEX -> D_CQHPLEx
/ /
LONG => F_FLOAT /
\ /
v /
D_FLOAT => H_FLOAT

A Type Hierarchy Table is specified by giving its edges.

VIS AN = OV ~NOM WS
&~

An example of a Type Hierarchy Table definition is:

PN R R R P R R I EE I ER P SR P IR I IR SR P T ERE I SR AR P P TR ER P IR P IR I AR S R TS S S W W
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39 ? TYPE HIERARCHY TABLE ( FORADD_TYPE_HIER_TABLE,

0 FH E (L, F)

1 7 IYPE GRAPH eoce (F. FCJ,

i ; TYPE® GRAPH EDGE (F, D),

‘ 7 LN )

5 827

9 82; E Define the macro which declares a Type Hierarchy Table.

& 047 MACRO

9 M 047 TYPE_HIERARCHY TABLE (TBLNAME) =

g? 823 BIND TBLNAME = PLIT WORD(XREMAINING) : VECTOR [,WORD]) %X;
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TYPE INCOMPATIBILITY TABLE

The Type lncon?utibi it¥ Tablc sto$1fios which pairs of types are
incompatible (i.e., it 1s or both to b 1n the same

perator oxpr,ss on). for oxlnplo. D_FLOAY nd FLOAT are
nconp?tiblo n FORTRAN. A Type Incompatibility Table may be specific
to a given operator in a given language, or may be shared across
operators and languages.

A Type Incompatibility Table is specified by giving a list of
1nconpltiblc type pairs.

An example of a Type Incompatibility Table definition is:

TYPE_INCOMP_TABLE ( FORADD_TYPE_INCOMP_TABLE,
TYPE_GRAPH_EDGE (D, §),0)7

HE

e SR A SR A

HE

! Define the macro which declares a Type Hierarchy Table.

CRO
TYPE_INCOMP_TABLE (TBLNAME)
= BIND TBLNAME = PLIT WORD(XREMAINING) : VECTOR [,WORD] %;

b D e ) ) D) e o D D D D D B B B D D D e D D
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OPERATOR INFORMATION TABLE
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The Dgorator lnforantion Table for languagc is a blockvoctor indexed by
operator code, For olc opcro or. gives tho addrcss of i 1 orres onding
Opcrator Rout‘nc Table, Type H crarchy Table lg Incompatibility Tl le,
and a 01 resses are relative to TABLEBASE. An Operator
lnfornation Tablo s declared as follows:

OPERATOR_INFO_TABLE (TBLNAME
OPERATOR_INFO ENTE;%E?E?DE’ ROUTTBL, HIERTBL, INCOMPTBL,

OPERATOR INFO ENTg;EaPCODE’)ROUTTBL. HIERTBL, INCOMPTBL,

Here TBLNAME is tho name of the uholo o erator Information Table. For each
operator accepted by the on?ua ge, 0 is the operator code name for the
operator (this is autoaatica ly profiuod by "'TOKENSK_'' by the macro).

Define the macros which declare Operator Information Tables.

e ) D ol e o s e

WSS AN =2 O 000 N0 N 8 N = OO0 NNV O

TR IR TR AT R TR TR IR A TR TR TR L T T L T Y T A TR T L TR TR T T T TR TR TR LA A L T T T

=
(=l=l=l=lolalalolallalalioislalalalalalalalelelalele el el llelelelel e e e "]
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400

401 CRO

40 OPERATOR_INFO_TABLE (TBLNANE)

28‘ OWN TBLNAME : OPINFOSTABLE PSECT(DBGSPLIT) PRESET(YREMAINING) %:
405 CRO

4 # OPERATOR_INFO_ENTRY (DPERATOR ROUTTBL, HIERTBL, INCOMPTBL, FALSE) =
48? B [ XNAME (YTOKENSK openltoa) oPiNFOSL nourraLg"

408 f ROUTTBL = “AeLEBA

:?3 = [ INAME ( roxersx t‘Borsmém OPINFOSL_HIERTBL]) =

411 W 3 [ XNAME (!toxeusx " orenntén) OPINFOSL_INCOMPTBL]) =

41; N 0540 INCOMPTBL "= TABLEBAS

41 M 0541 %IF ILENGTH LEQ &

414 2 ‘g LTHEN

:}s = 2‘ - set INAME (°TOKENSK_', OPERATOR), OPINFOSV_FETCH] = TRUE

‘19 M 0545 [ XNAME (°"TOKENSK_', OPERATOR), OPINFOSV_FETCH] = FALSE
418 46 X1 X;
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; TYPE MAPPING TABLE
The Type Mapping Table specifies the mapping of data types to be done
Baf?r,go nngpchross}on gvaluot1on. Forpguagplo. in FO‘?RAN ata type

s treated the same as type W in expressions, so the mapping from
WU to W is done here.
A Type Mapping Table is represented as a sequence of pairs of data types.
An example of a Type Mapping Table definition is:

TYPE_MAPPING_TABLE ( FORTRAN_TYPE_MAPPING_TABLE,

S
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;
3 ~ TYPE_GRAPH_EDGE (BU, BT,
60 TYPE_GRAPH_EDGE (WU, W),
61 TYPE_GRAPH_EDGE (LU, L),
6; 0);
&
‘33 65 ; Define the macro which declares a Type Mapping Table.
440 29 MACRO
4467 68 TYPE_MAPPING_TABLE (TBLNAME)
22 ?3 Z BIND TBLNAME = PLIT WORD (XREMAINING) : VECTOR [,WORD] %;
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TYPE CONVERSION INFORMATION TABLE

The Type Conver 1on Table for a language is a vector of longuords. For

each onguor fves the addross of the corros ond ng Type Mappi n? Tabie,
Type Convers 4 Ta le needed for thg Languag 0 |l addresses are ative
to TABLEBASE. An Operator Information Tablo doclarcd as follows:

CONVERSION_INFO_TABLE ( TBLNAME
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.

CRO
convenslou INFO_TABL E( TBLNAME)
TBCNAME™: CVTINFOSTABLE PSECT(DBGSPLIT) PRESET(XREMAINING) X;

MACRO
CONV RSION INFO ENTRY (HAPTBL CVTTBL, TRUE) =
CVTINFOSL PTBL} = MAPTBL - TABLEBASE,
CVTINFOSL CVTTBL] = CVTTBL = TABLEBASE,
gl; ILENGTA LEQ

THEN
LSCCVTINFOSV ROUND] = FALSE
I §CVTINFO$V ROUND] = TRUE
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LANGUAGE SPECIFIC TYPE CONVERSION TABLE

The Lan eaao Spccific Type Convor: ?n Table spocifios uhich t{pc conversions
are to 5 one in a lang un specific manner. For example, ? though PL/I
bit-str differently from

ngs have a ?typo Vor VW, thc¥ ar’ handled very
ving those data types (as in BLISS or Pascal).

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

most other data ha

An oxcn c of a longuaso sgncific conversion table entry is:
G_CVT_TABLE (PLI
S?NG CVT_INDEX tcvrval tf L. L, TR,

! Define the macro which declares the entries for Language Specific Type
; Conversion Table.

MACRO
L

ENTRY (lﬂbgt. LOWER TYPE ., HIGHER_TYPE) =

ANG_CVT
;R( (INAME (*CVTSK *, INDEX))*$)

{;52 IDECLARED (XNAME ("RSTSK_TYPE_', WIGHER_TYPE))

" DBGSK_MAXIMUM_DTYPE + INAME ('RSTSK_TYPE_', HIGHER_TYPE)

SE
ENAME ('DSCSK_DTYPE_ ', HIGHER_TYPE)
XF1))*8)

OR
illg XDECLARED (XNAME (°"RSVSX_TVPE_", LOWER_TYPE))
DBGSK_MAXIMUM_DTYPE + XNAME ('RSTSK_TYPE_', LOWER_TYPE)

XELSE
SFI)’QA”E (*DSCSK_DTYPE_', LOWER_TYPE)

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

LANG_CVT TABLE (TBLNAME)
= BIRD TBLNAME = PLIT LONG (XREMAINING): VECTORL, LONG] %;

Page 13
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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));

Define the Type Hierarchy Table for ADA. This table specifies the implicit
type conversions to be done on arithmetic operations.
For dobu??ing urposes, we have decided to adopting Looser rules than
the compiler. For example, so add an_integer X to a float Y in ADA,
you have to say something Like “FLOAT(X) ¢ ¥''., 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).
BU,WU,LV G
\ F %
a.u - ) L -) F - D -) “
\ /
« FIXED =-

YPE_HIERARCHY_TABLE (ADA HIER_TABLE,
DGE .

L

® % e & & & o
m
<o
~
@

OO TMTMTM
CE- Ce
» LR )
m
TITOOOOTMmTMrrr-rm

e % e o % o

W PR W N P e o N N N

: Define the Type Hierarchy Table for ADA deposit.

YPE_HIERARCHY_TABLE (ADA_DEPOSIT_TABLE,
; Allow any numeric type to any other numeric type.
TYPE_GRAPH_EDGE (B, BU),

TVPE:GRAPHZEDGE (BU, W),
TYPE_GRAPH_EDGE (W, WU),

Page 14
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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
ggPE GRAPH_EDGE

OUT |
OPERATOR_ROUT

OPERATOR_ROUT INE

OPERATOR_ROUT |
OPERATOR_ROUT |
OPERATORZROUT |
OPERATORZROUT |
OPERATOR_ROUT |

Y_RINUS_B),
OPERATORZROUTINE (W, W. W. UNARYZMINUSZW).
OPERATOR"ROUTINE (P, P. P. UNARY RINUSP)
OPERATOR™ROUTINE (Q. Q. Q. UNARY WINUSZQ).
OPERATORZROUTINE (0, 0. 0, UNARYZMINUSZO).

->
ERF

i and character

AX=11 BL 1!
DEBUG.SRC

f-seo-1ons 90:37:2
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he constraint check should be done
CHECK routine. Also allow ENUM->SUBRNG

DXE =

g .3
-
’M =79
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; Define the Operator Routine Table for ADA unary plus.
OPERATOR_ROUTINE_TABLE (ADA_UNARY_PLUS_TABLE,

! The following are not ll08 80 dcpondont types. This is needed for DEBUG
for example, DEP/

OPERATOR_ROUT INE
ouT

(B, B, B, UNARY_PLUS_B),
(W, W, W, UNARY_PLUS_W)
P, UNARYZPLUS_P),
UNARY_PLUS-Q),
0. 0. 0. UNARY_PLUS_0),

unaav PLUS_L),
6 fx FIXEDS UNARY_PLUS_FIXED),
iv _PLUS_F),

A U
o. o unnav “PLUS™D).,
G, G, UNARYPLUS™G)

H., H, UNARY“PLUS"H)};

(o
(
(
(Fix
(F,
(D,
(G,
(N,

L
F
F
D
6
H

; Define the Operator Routine Table for ADA unary minus.
OPERATOR JROUTINE_TABLE (ADA_UNARY_MINUS_TABLE,

! The following are not lanauo @ dop‘ndent types. This is needed for DEBUG
for example, DEP/

OPERATOR ROUTINE (8, B. B.
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; P 0761 1 OPERATOR_ROUTINE ( UNARY_MINUS L)
: g P 0762 1 OPERATOR”ROUT IN (#lxgb FIXED, FIXED, UNARY MINUS FIXED)
: P 0763 1 OPERATORZROUTINE (F, F, F, UNARY_WINUS_F),
; P 0764 1 OPERATORZROUTINE (D, D, D, UNARY“MINUS™D).
; P 0765 1 OPERATOR_ROUTINE (G, G, G, UNARY-MINUS™G)
: ; } OPERATOR_ROUTINE (M, H, H, UNARY_MINUS_H)};
HE 1 768 1 '
; 2:5 ; ; } : Define the Operator Routine Table for ADA absolute value. \
; 229 P 7; 1 OPERATOR ROUTINE TABLE (ADA ABSOLUTE TABLE, 2
: g P 07 5 1 OPERKTOR _ROUTIN E A -
: 240 : ;;‘ } orsmoa,aoun:E (F ix b, fx:eo. r[xeo. ABS_FIXED),
: 3 P 0775 1 OPERATOR”ROUTINE (D, b, . as:o).
: 6 ; P 77? 1 OPERATOR"ROUTINE (G. G. s. ABS”G)
: 6 77 1 OPERATORCROUTINE (M, M, H, ABS™W)S:
B S B
' 259 ; 1 } : Define the Operator Routine Table for ADA addition.
: egg P 07 i 1 OPERATOR_ROUT INE vAaLe (ADA ADD TABLE.
: 65 P 0783 1 OPERATOR_ROUTIN LL
: 680 P 0784 1 OPERATOR "ROUT ne (flxeﬁ fxxeo. rxxéo. ADD_F IXED_F IXED),
;661 P 0785 1 OPERATOR"ROUTINE (F, F, F, o- _F),
; sog P 0786 1 OPERATOR"ROUTINE (D. D. D, ADD-DD).
: 66 P 0787 1 OPERATOR"ROUTINE (G. G. G. AD 0-6-6G)
: 664 788 1 OPERATOR_ROUTINE (M, M, H. ADDH_H)};
;s 665 ;90 }
: g %i } : Define the Operator Routine Table for ADA subtnctioy/
; P 0795 1 OPERATOR_ROUTINE TABLE (ADA_SUBTRACT_TABLE, e
: 290 P 079 1 OPERATOR_ROUTINE ( SUB_L -
Y4 P 0795 1 OPERATOR”ROUT INE CFixEs, “£1E; rlxéo. SUB_FIXED_F IXED),
; 67; P 79’ 1 OPERATORZROUTINE (F, F,'F, SUBF_F), " "~
: 67 P 0797 1 OPERATOR”ROUTINE (D, D, D, SUBZDTD).
;67 P 0798 1 OPERATOR”ROUTINE (G, 6. G, SUB™G
: g;; 799 } OPERATOR”ROUTINE (H, W, H, SUB
;67 801 1
3 6;3 } : Define the Operator Routine T able for ADA multiplication.
: P 1 OPERATOR noUtxut lhﬂli (ADA nquerv TABLE.
3 1 P 1 OPERATOR ROUTINE (L 't’ MUL
: P 1 oreaAroa nourlns (FixED, fxxeo. rxxéo. MUL_F IXED_F IXED),
: P 1 OPERAT TINE (F, F, F, MUL_F_F),
: P 1 OPERATOR”ROUTINE (D, D. L-D7D).
: 685 P 1 OPERATOR"ROUTINE (G. G. G. MUL™G_G)
: } OPERATOR”ROUTINE (W, W, H, MULTH W);
: 1
: } : Define the Operator Routine Table for ADA division.
: 29 P 1 OPERATOR_ROUTINE TABLE (ADA_DIVIDE TAI%E.
;692 P i OPERATOR_ROUTINE (L, L,"L, DIVTL_L
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P RATOR_ROUTINE (FIXED, FIXED, FIXED, DIV_FIXED_FIXED),
P oP RATOR_ROUTiN (F, F, F, DIV_F_F),
P OPERATOR_ROUTINE (D, D. D, DIVZD7D).
P ATORZROUTINE (G, G, G, DIVCG_G)
: OPERATOR™ROUTINE (M, M. H, DIV-H"HW)J;

S83IIR3R%

; Define the Operator Routine Table for ADA Modulus.

OPERATOR_ROUTINE _TABLE (ADA_MODULUS_TABLE,
OPERATOR_ROUT INE iL. L,"L, MO0 _C_L))

NS W= O 0V~

AINONIPININININININD = —2 b

; Define the Operator Routine Table for ADA Remainder.

OPERATOR_ROUTINE_TABLE (ADA_REMAINDER_TABLE,
OPERATOR_ROUTINE (L, L, L, REM_L_D));

VASS LN

SEIEGRES

VIS = O VO NO VSN = OV ~NO VS LWIN=O

; Define the Operator Routine Table for ADA Exponentiation.

OPERATOR_ROUT INE TABL? (ADA_POWER OF _TABLE,
OPERATOR_ROUTINE (L, L, L, PORERTL_L),

- b d e D e
VOV9V

P I3

INE (D, D

OPERATOR_ROUTINE (G, G, G, POWERZG
OPERATOR_ROUTINE (H,

! Define the Operator Routine Table for ADA Logical Not.

OPERATOR_ROUTINE TABLE (ADA_NOT_TABLE,
OPERATOR_ROUTINE (TF, TF, TF, NOT L));

°

R W W g pe——

; Define the Operator Routine Table for ADA Logical And.

OPERATOR_ROUTINE_TABLE (ADA_AND_TABLE,
OPERATOR_ROUTINE (TF, TF, TF, AND_L_L));

00 00 00 0o 00 0o 00
VAWV

B il OO NS N =2 OO N VS LWIN = O

% Define the Operator Routine Table for ADA Logical Or.

N NNNNNNNNNNNNNNNNNNNNN NN NN YNYNNNYNNNNNNNNNY
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P OPERATOR_ROUTINE TABLE (ADA OR_TABLE,
OPERATOR_ROUTINE (TF, TF, TF, OR.L_L));
;:? ; Define the Operator Routine Table for ADA Logical Exclusive Or.
74; P OPERATOR_ROUT INE rAaLi (ADA_XOR_TABLE,
2‘ OPERATOR_ROUTINE (TF, TF, TF, XOR_L_L));
745
72 ; Define the Operator Routine Table for ADA Equal.
48 P OPERATOR_ROUT INE rAats (ADA_EQUAL _TABLE
749 P OPERATOR_ROUTINE C(ENUM, ENUM,"TF, EGL_L_L, ENUM_ENUM),
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B0 000000000000 0000000000000 000000000000 000000000000 RPN IR IR RINrRERNINENINENERNNIRENIVIVINIVIVIVIVIVEVEBEBERS

NN NN NN NN

Soaw\nam-'o
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P OPERATOR_ROUTINE (L, L., TF, EQL.L_L),
P } OPERATOR "ROUTIN (%lxeo. FIXED ?r '%oL,rxxeo FIXED),
P 1 OPERATORZROUTINE (F, F, TF, EaL_f_F),
P 1 OPERATOR"ROUTINE (D, D, TF, EQL-D7D),
P } OPERATOR_ROUTINE (G, G, TF, EQL-G_G),
3 OPERATOR"ROUTINE (M, W, TF. EQL"H™W)
} OPERATORZROUTINE (TF, TF, TF, EQL-TF_TF));
1
‘1l : Define the Operator Routine Table for ADA Not Equal.
P 1 OPERATOR_ROUTINE TABLE (ADA_NOT EQUAL_TABLE,
P 1 OPERKTOR_ROUT INE isuun. ENUI TF ueo L_L, ENUM_ENUM),
P 1 OPERATOR_ROUTINE (L, L. NE
P 1 OPERATOR”ROUTINE (FixED, xxéo. Tr-Nied _FIXED_FIXED),
P 1 OPERATORZROUTINE (F, F, TF, Nea_f_F),”
P 1 OPERATOR”ROUTINE (D, D, TF. NEQ-DTD).
P 1 OPERATOR_ROUTINE (G, G, TF, NEQTG_G),
P 1 OPERATOR™ROUTINE (M, MW, TF. NEQ H™H)
! OPERATORZROUTINE (TF, TF, TF, NEQZTF_TF));
1
} : Define the Operator Routine Table for ADA Less Than.
P 1 OPERATOR_ROUTINE_TABLE (ADA_LSS ruAu-tAaLe.
P 1 OPERATOR_ROUTINE (ENUM, enuﬂ s L _L., ENUM_ENUM),
P 1 OPERATOR"ROUTINE (L, L. §
P 0901 1 OPERATOR"ROUTINE (FiXED, rxxéo. tr Ls§ FIXED_FIXED),
P ; 1 OPERATOR"ROUTINE (F, F, TF, LSS_F_F),"
P 1 OPERATOR"ROUTINE (D, D, TF, LSS-DTD),
P i OPERATOR_ROUTINE (G, G, TF, LSS_G_G),
P 0905 1 OPERATOR”ROUTINE (M, H, TF. LSS"H™H)
gggg } OPERATOR_ROUTINE (TF, TF, TF, LSSTF_TF));
8 1
‘3 } : Define the Operator Routine Table for ADA Greater Than.
P 0911 1 OPERATOR_ROUTINE TABLE (ADA_GTR ruAu_tAaLE
P 1; 1 OPERATOR_ROUTINE ?E ENUR, TF; GT a L_L. ENUM_ENUM),
P 0913 1 oveanton_aouriue (L, L. TF, GTR L
P 0914 1 OPERATOR™ROUTINE (FIxep, FIxéo TFo-GTh _FIXED_FIXED),
P 0915 1 OPERATOR™ROUTINE (F, F. TF, GIR_f_F),”
P 19 1 TOR"ROUTINE (D, D. TF. GTRTDTD).
P 0917 1 OPERATOR™ .zs (6, G, TF, GTRTG-G),
P 13 1 OPERATOR”ROUTINE (M, MW, TF. GTRTH™H)
1o } OPERATORZROUTINE (T, TF, TF, GTRZTF_TF));
1 1
s } : Define the Operator Routine Table for ADA Less Than or Equal to.
P 1 OPERATOR_ROUTINE TABL (ADA LSS EOUAL _TABLE,
P 0925 1 OPERATOR_ROUT INE ?e ENUR, TF,"LEQ_L L., ENUM_ENUM),
P ’ 1 orennroa “ROUT 35 (k TF, LEG L LY,”
P 1 OPERATOR™ROUTINE ( lxs fIx€E, i Lsé FIXED_F IXED),
P 3 1 OPERATOR"ROUTINE (F, 1, LEQ_f F),”
P 1 OPERATOR™ROUTINE (D, o. 1. LEQTDTD).
P 0930 1 OPERATOR_ROUTINE (6, 6, TF, LEQCG_G),

$#i1

Pa 18
% 10)
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: Define the Operator Routine Table for ADA Concatenate.

OPERATOR_ROUT INE_TABLE (ADA CONCATENATE -JABLE,
OPERATOR ROUTINE (1. » CONCAT_T_T));

1
} ; Define the Operator Routine Table for ADA Greater Than or Equal to.
15 P OPERATOR_ROUTINE_TABLE (ADA_GTR EOUAL _TABLE,

1 P OPERATOR_ROUTIN fenun “ENUM, TF,“GEQ_L_L, ENUM_ENUM),

}s : 3:5:?%33'333; = f%ixeo f}zéo ‘9 %Ea FIXED_FIXED),

1? P OPERATOR™ROUTINE (F, F. TF, éeo_f_r).

w P mmmmmymmrngmu

1 P OPERATOR_ROUTINE (G, G, TF, GEQ~G-G).

0 P OPERATOR”ROUTINE (M, W, TF. GEQ"H"H)

i OPERATOR_ROUTINE (TF, TF, TF, GEQZTF_TF));

&

¢

8

; Define the Operator Information Table for ADA.
OPERATOR_INFO_TABLE (ADA_OPINFO_TABLE,
' Unary arithmetic.
OPERATOR INFO_ENTRY
(UNARY_PLOS, ADA_UNARY_PLUS_TABLE, ADA_HIER_TABLE, TABLEBASE),
°""?53§n'"'°n5s e ADA_UNARY_MINUS _TABLE, ADA _HIER_TABLE, TABLEBASE)
OPERATOR xn:o eNfrRy - . " ’ e ? 2
ABSOLUTE ADA_ABSOLUTE _TABLE, ADA_HIER_TABLE, TABLEBASE),
' Binary arithmetic.
OPERAIgR INFO_ENTRY
OPERATOR_INFO_ENTRY
(SUBTRACT
OPERATOR Iﬂfo ENTRY
(MULTIPLY
OPERATOR xuro ENTR

SEGFURZ

ADA_ADD_TABLE, ADA_HIER_TABLE, TABLEBASE),
ADA_SUBTRACT_TABLE, ADA_HIER_TABLE, TABLEBASE),
ADA,HULTIPLY_‘ABLE. ADA_HIER_TABLE, TABLEBASE),

N
SN =2 O OO ~YO NS W=D

5
< (DIVIDE ADA DIVIDE_TABLE, ADA_HIER_TABLE, TABLEBASE).
2 OPERATOR INFO_ENTRY " -

(MODOLUS, ~ ADA_MODULUS_TABLE, ADA_HIER_TABLE, TABLEBASE),
5 OPERATOR_INFO_ENTRY

(REMKINDER AoA_asnAInoen,taaLE. ADA_HIER_TABLE, TABLEBASE),
g OPERATOR INFO_ENT
sg (POWER_OF ; AoA_Pousu,or,tAaLE. ADA_HIER_TABLE, TABLEBASE),

; Logical operations.
OPERATOR_INFO_ENTRY
(NOT;

e 00 000000000000 0000000 0000000000000 0000000008000 09000 0000000000 00PN NI R IRINININININININEBEIRNETEVEBEBIBS
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ADA_NOT_TABLE, ADA_HIER_TABLE, TABLEBASE),
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OPERATOR_INFO_ENTRY

oren?gga;xuro_sutnv

OPERATOR_INFO_ENTRY
(XOR;

ADA_AND_TABLE,
ADA_OR_TABLE,
ADA_XOR_TABLE,
2 Relationals.
6"'?{23 INFO_ENTRY
OPERATOR_INFO_ENTRY
(NOT"EQUA
OPERATOR. INFO_ENTRY
(LSS THAN:
0PERATOR,¥NFO_ENTRY
(GTR™THAN

ADA_LSS_THAN_TABLE,
“THAN; ADA_GTR_THAN_TABLE,
OPERATOR”INFO ENTRY
(LSS"EQUAL
0_ENTRY

LSS_EQU ADA_LSS_EQUAL _TABLE,
OPERATOR_INF
(GTRZEQUAL ADA_GTR_EQUAL _TABLE,
; String operations.

OPERATOR_INFO_ENTRY
(CONCATENATE,  ADA_CONCATENATE_TABLE,

s Convert, Deposit, and Identity.

OPERATOR_INFO_ENTRY

(CONVERT TABLEBASE,
OPERATOR_INFO_ENTRY

(DEPOSIT TABLEBASE,
0_ENTRY

OPERATOR _INF
CIDERTITY, TABLEBASE,

ADA_EQUAL_TABLE,
ADA_NOT_EQUAL_TABLE,

i

[=2re.

B el -y S R Y

W) =2 O 000NN =

A h-h- bbb b b b b b b b h bbb R b b bbb bbb bbb bbb b L]

— D ) il e D D D D D D D D ) D ) D ) D D el D e D ) D e ) ) el D

00000000
NN

ADA_MIER_TABLE, TABLEBASE),
ADA_HIER_TABLE, TABLEBASE),
ADA_MIER_TABLE, TABLEBASE),

ADA_HIER_TABLE, TABLEBASE),
ADA_HIER_TABLE, TABLEBASE),
ADA_HIER_TABLE, TABLEBASE),
ADA_HIER_TABLE, TABLEBASE),
ADA_HIER_TABLE, TABLEBASE),
ADA_HIER_TABLE, TABLEBASE),

ADA_HIER_TABLE, TABLEBASE),

ADA_DEPOSIT_TABLE, TABLEBASE),
ADA_DEPOSIT_TABLE, TABLEBASE),
TABLEBASE, TABLEBASE));
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BASIC OPERATOR INFORMATION TABLES

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

The following summarizes the information in the BASIC manual about

data types, ‘ e conversions, and operators. There is further documentation
within the tables below, describing exactly how we translate this into

the DEBUG tables.

BASIC Data Types:

. Integer (signod onl{)

Rz:t (8=bit), word (16=bit), long (32-bit)

; single (f-float), double (d-float), gfloat, hfloat

. Po% ed Decimal
g;r?nbytos: specifies number of digits and location of decimal point

" one cgarnctor per byte
RFA

6 bytes; specifies record file address - block number and offset

BASIC Constants:
. Any of BASIC's data types

BASIC Agx::g;tes:
. Record

Expressions:
« Numeric
Floating-point or intoaor ogerands separated by arithmetic operators
¢, =, %, /, % =) and optionally grouped by parentheses.
g::?ktz numeric (see type conversion).
Strings separated by ''+'' (concatenation) or by combinations of
string functions.
Rosulg: string.
. Relational
Operands may be either numeric or string (not mixed)
Operators: =, <, >, <= (or =<), >= (or =>), < (or ><), ==
(note: *'=='' {s different for string and numeric)
Result: true (=1) or false (0)
. Logical
Operands: integer oan.
Operators: NOT, AND, OR, XOR, EQvV, IMP
Ros?ltz true (=1) or false (0)
. Assignment, conditional

Type Conversion:
. Arithmetic
Note that, with one oxcogtion the resulting data t;go is the same
as that of the operand with the higher data type. The exception is
when the operands are DOUBLE and GFLOAT: BASIC promotes both ¥a ues
to HFLOAT, and the result 1s HFLOAT. This preserves both precision

2 V4
EVAL

.0=74
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and magnitude.
BYTE _uono LONG SINGLE DOUBLE GFLOAT HFLOAT

'

|

| !

§ BYTE | BYTE  WORD  LONG  SINGLE DOUBLE GFLOAT HFLOAT

: WORD ! WORD  WORD  LONG  SINGLE DOUBLE GFLOAT HFLOAT

: _LONG ! LONG  LONG  LONG _ SINGLE DOUBLE GFLOAT HFLOAT

; SINGLE ! SINGLE SINGLE SINGLE SINGLE DOUBLE GFLOAT HFLOAT
DOUBLE ! DOUBLE DOUBLE DOUBLE DOUBLE DOUBLE HFLOAT HFLOAT
GFLOAT | GFLOAT GFLOAT GFLOAT GFLOAT HFLOAT GFLOAT HFLOAT

i HFLOAT | HFLOAT HFLOAT HFLOAT HFLOAT HFLOAT HFLOAT HFLOAT

. Packed Decimal Conversion
1. 1f both operands are Decimal with the same digit and scale
values, no conversion is performed. If the operands have
different digit and sﬁalo values, BASIC alua;s used the larger
number of-spocifio? digits for the result. The dnbufgcr uses
aog::gt.onough digit and scale factor to avoid overflows if
2. 1t one operand is Decimal and one is integer, the following
integer -=-> decimal coversions occur (in BASIC):
YTE -=> DECIHAL(§ é)
WORD ==> DECIMAL(5,0)
LONG -=> DECIMAL(10,0)
The debugger converts them all to DECIMAL(31.0).
3. If one operand is Decimal(d,s) and one is floating-point, the
following decimal =-=> float{ng-point conversions occur:
f range of d is <=1 thru <=6 _=-=> SINGLE
if range of d is <=7 thru <=15 ==> DOUBLE==~--
GFLOAT
HFLOAT__
if range of d is 819 ==> DOUBLE
f range of d is <=17 thru <=31 ==> HFLOAT
The debugger employs this same scheme.

<== depends on floating-point operand

Define the t{cc Conversion Information Table for BASIC,
There is no CVT_TABLE specifying exceptions to the DBGSCVT_DX_DX rules.

ONVERSION_INFO_TABLE (BASIC_CVTINFO_TABLE
CONVERSION_YNFO_ENTRY (TABLEBASE; TABLEBASE));

Yemomem

! Define the Type Hierarchy Table for BASIC.

! This table is described above when we t:%t about c?nvorsion rules.
g Leaving out the G edges, the graph specified by this table is:

B
]

a =% "l.) L\-)»':|-> o -) H
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' [
! The case of converting packed to float is handled by the routine
i MAP_PACKED in DBGEVALGP ' 3

— D D b

0O ~NOM NV ES AN = OO0 00 ~NOM W

; Define a Type Hierarachy Table for BASIC.

TYPE_MIERARCHY_TABLE (BASIC_WIER1_TABLE,
TYPE_GRAPH™EDGE (B, W),
TYPE-GRAPH_EDGE (V. L).

TYPE GRAPH™

D
D
tvpe'snAPn:Eg
D
D

—
OO00O0000000

TYPE_GRAPH_E
TYPE _GRAPH_E
B;PE_GRAPN_E

V9090900000
o o N " o N

ZTXOOONTET

! 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_MIERARCHY_TABLE (BASIC_WIER2_TABLE,
TYPE_GRAPH_EDGE (B, W),
5;PE-GRAPH_EDGE v, L),

0000000000000 0O

BEIFHEUS

WA = O O 0N VNS LN = OO 00 NN LN = OOV 00

VYO0

! Define the Type Hierarchy Table for BASIC deposit.

This is a circular table which includes all types except T.

! This means that |n¥ of the numeric tgges are convertible to any
! of the other numeric types on a DEPOSIT.

]
!
]
]
]
TYPE_WIERARCHY_TABLE (BASIC_HIERD_TABLE,
TYPE_GRAPH_EDGE (B, W),
TYPE_GRAPH_EDGE (VW

RRERIRRRRR
WOONOWVSWN=O

L),
P),
F),

. D).

OO0 00

VIVIVAVAAA
VIS LI =20
NNNNNQNNN%OQ&S:OOOOMUWWaaababaabbw

WSS I = O V00 NS AN = OO0
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VOP90909000
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lee

! Most of the arithmetic routines operate on two arguments of the same type.
% I:a%c:zpo may be B, W, L, F, D, G, H, P, so we provide all of those case
i-- .

WV I = OO0 ~NO

! Define the Op’r’tor Routine Table f?r BASIC addition.
g Note that addition of text strings is actually concatenation.

OPERATOR_ROUTINE_TABLE (BASIC_ADD_TABLE,

D =
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1 P1 1 OPERATOR_ROUT Ns (Q, Q, Q, UNARY_PLUS_Q),

: }} : } } OPERATOR_ROUTINE (0, 0, O, UNARY_PLUS_0),

s 11 P1 1 ATOR_ROUTINE (B, B, B, UNARY_PLUS_B),

: 1N P1 1 OPERATOR_ROUTINE (W, W, W, UNARY_PLUS_W),

N P1 1 OPERATOR_ROUTIN (%. L, L, UNARY_PLUS_L),

: 1135 P1 1 OPERATOR_ROUTINE (F, F, F, UNARY_PLUS_F),

: 1 P1 1 OPERATOR_ROUTINE (D, D, D, UNARY_PLUS_D),

: 1 P1 1 OPERATOI_ROUT.NE (G, G, G, UNARY_PLUS_G),

: 1 P1 1 OPERATOR_ROUTINE (H, H, H, UNARY_PLUS_HW)

: } ‘§ ! } OPERATORZROUTINE (P, P, P, UNARY_PLUSP)};

;114 1 1

: } :; } } 5 Define the Operator Routine Table for BASIC unary minus.

: 1144 P1 1 OPERATOR_ROUTINE_TABLE (BASIC_UNARY_MINUS_TABLE,

s 1145 P1 1 ! The following are not Llan uago dop’ndonf types. This is needed for DEBUG
3 } 29 : } } ; types. For example, DEP/QUAD L= +1.

: 1148 P1 1 OPERATOR_ROUTINE (Q, @, Q, UNARY_MINUS_Q),

3 } gg ; } } OPERATOR_ROUTINE (O, O, O, UNARY_MINUS_O),

: 11N P1 1 OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),

: 1 S; P1 i OPERATOR_ROUTINE (W, W, W, UNARY_MINUS_W),

: 115 P1 1 OPERATOR_ROUTINE (L, L., L, UNARY_MINUS_L),

: 1154 P1 1 OPERATOR_ROUTINE (F, F, F, UNARY_MINUS_F),

: 1155 P1 1 OPERATOR_ROUTINE (D, D, D, UNARY_MINUS_D),

;s 1156 P1 1 OPERATOR_ROUTINE (G, G, G, UNARY_MINUS_G),

: 1157 P1 1 OPERATOR_ROUTINE (H, H, H, UNARY_MINUS_H)

3 } gg } } OPERATOR_ROUTINE (P, P, P, UNARY_M NUS_P)S:

: 1160 1 1

: 1161 1 1 ! Define the Operator Routine Table for BASIC exponentiation.
s 1 6; 1 1 ! Exponentiation has some mixed forms. For example, if you raise a
: 116 1 1 ! floating number to an integer power, zou do not necessarily
3 } 64 } } % want to first convert the int to float. Instead, a special
i 1 1

s 1 1 1

3 1 i

s 1 1 1

s 1 1 1

0 1 1 1

: 1 1 1

: 1 1 1

: 1 1 1

;0 1 1 1

: 1 1 1

: 3 1 1

0 1 1 1

: 1 1 1

: 1 1 1

: 1 1 1

: 1 1 1

: 1 1 1

: 1 1 1

s 1 1 1

D D il D el ) el el e e i i D ) ) D B il ) il D i D D e D D D D D il il D il D D D D il D il D D ) il e i il D

65 routine indices such as POWER_F_L are provided to do the right thing here.
2? P OPERATOR_ROUTINE_TABLE (BASIC_POWER TABLE,
68 P OPERATOR_ROUTINE (W, W, W’ POHE o,
99 p OPERATOR_ROUTINE (L, L, L, POWER_L_L),
0 P OPERATOR_ROUTIN o L. F, POWER_F_L),
7 P OPERATOR_ROUTINE (D, L., D, POWER_D_L),
7§ F OPERATOR_ROUTINE (G, L, G, POWER_G_L),
7 P OPERATOR_ROUTINE (H, L, H, POWER_H_L),
74 P OPERATOR_ROUTINE (F, F, F, POWER_F_F),
75 P OPERATOR_ROUTINE (D, F, D, POWER_D_F),
7? P OPERATOR_ROUT (F, D, D, POWER_F_D),
7 P OPERATOR_ROUTINE (D, D, D, POWER_D_D),
;g B OPERATOR_ROUTINE (G, G, G, POWER_G_G)
OPERATOR_ROUTINE (H, H, H, POWER“H™W)J;
1
g ! Define the Operator Routine Table for BASIC equal.
; this operator can be done on strings as well as all the numeric
! types.
5 :




13
OBl 0P ofeoniodt 00IiaE PG BUsszue0Tz  page 28
OPERATOR_ROUTINE TABL '
OPERATOR_ROUTIN
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! Define the Operator Routine Table for BASIC not equal.
! This operator can be done on strings as well as all the numeric types.

OPERATOR_ROUTINE_TABLE (BASIC_NEQ_TABLE
OPERATOR_ROUTINE (RFA, RFK, L: NEG_RFA_RFA),
OPERATOR”ROUT INE f, L, NEQ T 1T
OPERATOR ROUT INE
OPERATOR”ROUT INE
OPERATORROUT INE
OPERATOR ROUT INE
OPERATOR ROUT INE
OPERATOR "ROUT INE
OPERATOR "ROUT INE
OPERATORROUT INE

1
1
1
1
1
g
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
}
} ! In the tables for the comparison operators,
1
i
1
1
1
1
1
1
1
i
1
i
i
1
1
1
1
1
i
1
1
i
1
1
“
1
1

VOV V0VVOVP

PN NN N
VIO LD~
M EEEEREEEREL

Ralag

@

P

o

=

m

! we allow strings to be compared, and also all the numeric types.
E Define the Operator Routine Table for BASIC greater than.

OPERATOR_ROUTINE_TABLE (BASIC_GTR TABLE,
OPERKTOR_ROUTINE (T, T, L GIR_T_T).
OPERATOR”ROUTINE (8. B, L. GTRTB'B).
OPERATOR”ROUTINE (W, W, L. GTRTW W)
OPERATORZROUTINE (L. L. L. GTRTLIL)
OPERATOR”ROUTINE (F. F. L. GTRTF_F)
OPERATOR”ROUTINE (D. D, L. GTRTDZD)

GTR-G_G)
GTRZH_H)
GTRZPZP)

CBIGNE A O BDB I AR MO SS OB IR AR

PO =2 =D cd cd ced e D ed e

OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUTINE

G. L‘

H
PO L‘

VOYP9090900V0
— ) ) ) ol ) il ) ) i = il D D b D D - D D D - D b D ol = D D D D el D D D ) el D D D D D ) D il e D e D B D D D D D D D

o,
VED

. 8
L

OB NO VSN0

; Define the Operator Routine Table for BASIC greater than or equal to.

OPERATOR_ROUTINE_TABLE (BASIC_GEQ_TABLE,
OPERKTOR_ROUTINE (T, T, L: )
OPERATOR”ROUTINE (B, B. L
OPERATOR

NN —

-'-' .
-a-
L

v

“ROUTINE (W, W, L
OPERATORROUT
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ME
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:

: Define the Operator Routine Table for BASIC less than.

e OPERATOR_ROUTINE_TABLE (BAS!C LSS TABLE,
P OPERATOR_ROUTINE (T, T, L; LSS_T_T),
o oaenuton_nou IN (8, B, L, LSS"B’B).
P OPERATORROUTINE (W, W, L, LSS-WW),
P PERATORCROUTINE (L, L, L, LSSTL-L).
P OPERATORZROUTINE (F, F, L, LSS FF).,
P OPERATOR-ROUTIN E (D, D, L, LSSCDCD),
P OPERATOR-ROUTIN (s. 6., L. LSS_G_G),
P OPERATOR”ROUTIN Mo M. L. LSSTHIN)
OPERATORCROUTINE (P, P, L, LSS_P-P)§;

: Define the Operator Routine Table for BASIC Less than or equal to.

OPERATOR_ROUTINE_TABLE (BASIC_LEQ TABLE,
OPERATOR_ROUTINE (T, T, L LEG_T_T).
OPERATOR_ROUTINE (B. B, L. LEQ_B7B).
OPERATOR_ROUTINE (W, W, L.

- bbb b

" LEQ W W) |
OPERATOR“ROUTINE (L. L. L. LEQTL™L).
OPERATOR™ROUTINE (F. F. L. LEQ F F).
OPERATOR_ROUTINE (D. D. L., LEQ-D7D).
OPERATOR”ROUTINE (G, G. L. LEQ G_G).
OPERATOR“ROUTINE (M. M. L. LEQ H_H)

OPERATOR_ROUTINE (P, P, L. LEQ_P P)};

NS SE NG RRAR LS ST RUN 28 oa e

! 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,
OPERATOR_ROUTINE (B, B, B, BIT_NOT_B),
OPERATOR_ROUTINE (W, W, W, BIT"NOT™W)
OPERATOR_ROUTINE (L, L, L, BIT-NOT L)};

B R RGN L S S R R AR AR 2SI oo
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: Define the Operator Routine Table for BASIC and.

OPERATOR_ROUTINE_TABLE (BASIC_BIT_AND tAaLe.
OPERKTOR_R 'rme (s a. o BIT_A uo_,
OPERATOR” ou INE ( an,m VoW,
OPERATOR”ROUT INE (L. L. L. BITCANDTL-L);

Vo9

: Define the Operator Routine Table for BASIC or.

OPERATOR_ROUT INE TABLE (BASIC_BIT OR TABLE.
OPERATOR_ROUTINE (B, 8, 8T BITOR B S
OPERATOR”ROUT INE (8 . BITTOR™W.W
OPERATORZROUTINE (L. ool i TORTLL

YO0

vvv

L
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! Define the Operator Routine Table for BASIC xor, nequ
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]
P OPERATOR_ROUTINE _TABLE (BASIC_BIT XOR_TABLE,
P OPERATOR_ROUTINE ia. 8, B, BIT_XOR_B_B),
P oreantoa-uoutxns (W, W, W, BITCXORZW W)
OPERATORZROUTINE (L, L, L, BITCXORZL-L)S;

=2 OV ~NO SN

; Define the Operator Routine Table for BASIC eqv.

OPERATOR_ROUT INE tAaL§ (BASIC_BIT_EQV_TABLE,
OPERATOR_ROUTINE (B, B, B> BIT_EQV_8_8),
OPERATORCROUTINE (W, W, W, BITZEQV-W_W)
OPERATORCROUTINE (L, L, L, BITZEQVCL-L)J;

BEDDDD DS

VYO0

W

% Define the Operator Routine Table for BASIC imp.

OPERATOR_ROUTINE _TABLE (BASIC_BIT IMP_TABLE,
OPERATOR_ROUTINE (B, B, B; BIT_INP_B_B),

v, INP-W"W)
INPTLTL)S;

Yo

OPERATOR”ROUTINE (W, W. W, BIT INPTW:
OPERATORZROUTINE (L, L. L. BIT:

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

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

6"“?;3{ lﬂgg ENTRY (ADD, BASIC_ADD_TABLE, BASIC_MIER1_TABLE,
OPER?xgtEg:Eg,‘NTIY (SUBTRACT, BASIC_SUB_TABLE, BASIC_HIER1_TABLE,
o"’?}g{!‘:ﬁg,‘“‘“’ (MULTIPLY, BASIC_MUL_TABLE, BASIC_HIER1_TABLE,
OPERATOR_INFO_ENTRY (DIVIDE, BASIC_DIV_TABLE, BASIC_HIER1_TABLE,

TABLEBASE
OPERATOR_INFO surav (UNARY _PLUS, BASIC_UNARY_PLUS_TABLE,
BASIT WIERT TABLE, TABCEBASE),
OPERATOR_INFO_ERTRY (UNARY MINUS, BASIC_UNARY_MINUS_TABLE,
BASIT MIERT TABLE, TABCEBASES
orea¢xg:‘g:§g,sltav (POWER_OF, BASIC_POWER_TABLE, BASIC_MIER1_TABLE,

! The relationals accept all numeric tyg’s and thus need the larger
; hierarchy table. There is no incompatibility table.

6PEl?xg:Eg=§g,ENTRY (EQUAL, BASIC_EQL_TABLE, BASIC_HIER1_TABLE,

OPElexgt g:;g,‘“"' (NOT_EQUAL, BASIC_NEQ_TABLE, BASIC_HIER1_TABLE,

OPERATOR_INFO_ENTRY (GTR_THAN, BASIC_GTR_TABLE, BASIC_HIER1_TABLE,
TABLEBASEY

L
OPERATOR_INFO_ENTRY (GTR_EQUAL, BASIC_GEQ_TABLE, BASIC_WIER1_TABLE,
TABLEBASET,

OO NO NS N = O O 00 NN SN = OO 00
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OPERATOR_INFO_ENTRY (LSS_THAN, BASIC_LSS_TABLE, BASIC_WIER1_TABLE,

FO_E
TABLEBASEY
OPERATOR_INFO_ENTRY (LSS_EQUAL, BASIC_LEQ_TABLE, BASIC_MIER1_TABLE,
TABLEBASEY,
! The Llogical porut?rs accept only integer quantities so they can
! ?so the ‘.tl est hierarchy table. They also do not need an
; ncompatibility table.

6remT\to: INFO_ENTRY (BIT_NOT, BASIC_BIT_NOT_TABLE, BASIC_MIER2_TABLE,
ormr\m NFO_ENTRY (BIT_AND, BASIC_BIT_AND_TABLE, BASIC_MIER2_TABLE,

opea?ﬁieagg ENTRY (BIT_OR, BASIC_BIT_OR_TABLE, BASIC_HIER2_TABLE,

orea?meaggrtum (BIT_XOR, BASIC_BIT_XOR_TABLE, BASIC_WIER2_TABLE,

mnﬂg&ag&tnm (BIT_EQV, BASIC_BIT_EQV_TABLE, BASIC_HIER2_TABLE,

OPERATOR_INFO_ENTRY (BIT_IMP, BASIC_BIT_IMP_TABLE, BASIC_WIER2_TABLE,
TABLEBASET,

VIS AN = O

LR =

BB

0
w

mom
-~ N~ ~q

! The CONVERT operator gets called to convert subscrigts to integer

! type and to convert expressions in FOR, JF, WHILE, REPEAT statements
i to integer type. It can thus use the smaller HIERZ table to specify
; the rules for conversion to integer.

OPERATOR_INFO_ENTRY (CONVERT, TABLEBASE, BASIC_HIER2_TABLE,
TABLEBASEY,

! The DEPOSIT operator ?cts called on the DEPOSIT command. It has
! its own hierarchy table which allows any numeric tzpo to be

! converted to any other numeric type. The incompatibility table,
! however, still prevents depositing D types into G types and

; vice versa.

OPERATOR_INFO_ENTRY (DEPOSIT, TABLEBASE, BASIC_MIERD_TABLE,
TABLEBASET,

The IDENTITY operator gets called at the end of an EVALUATE command
to apply the PRIM_TO_VAL routine and then appl{ the appropriate
;zgo.::ggtzgs. This will ensure that EV BU will print as a signed integer,

1]

.

i

i

i

; The identity operator does not require any tables.
9PERA!0R-INFO_ENTRV (IDENTITY, TABLEBASE, TABLEBASE, TABLEBASE)

- h-h- b h-h- b bbb hhbhhbhhbhbhbhbhbbhbbh bbb bbb bbb b b bbb bbb b L]
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BLISS OPERATOR INFORMATION TABLES

)

3 1 1!

: 2 1 11

: 4 } } 5 L ded to

f }2} 1 1 i This section con oinsitth?ggrator Routine and Type tables nee
14 1 1 ! evaluate expressions in o

58 uey

: 18] i : : t back from DBGSPRIM_TO_VAL

: ' is the List of types that we may ge

. }213 i 2? i : 2::: we pass it a Bngg primary:

: 14 ¢ 11 = byte signed

: 12 1 } 25 } ; gu - b;to ungignod

: }6 1544 1§ W - word signed

: 14 i 1545 1§ WU - word unsigned

;14624 1 49 1 L - longuorg sig?og.d

: 1e3 } 2 } 2 tu - 20?8::5 b tstgin?. e.g., the primary %<0,5,0>

: e 9 1 43 1 i SV - signed aligned bitstring. e.g., X< .3;1>

‘ 1e 1550 1§ vu = unaligned itstrin?. o.?.. X<1, 15 1>

i 1as8 1521 1 SVU - signed unaligned bitstr n?. e.g.., X<1,5,

: 1e 1 PR - we get this back for REF items

i 14 1555 : i = "unknown'’ = we get_this back for BLISS field names

i 1es] 133 ] i e.9., X(fieldnamel. No operations are allowed on

¢ 1e i }sgg } i fieldnames so this type does not appear in the

: }2 15’9 1 1"2}5:E1on TLINE 10

: }2 : }Sgs } 5 %éﬂ - o::ry nask.'o.g.. EV ROUT_NAME

: i

: is 8 iéé? i i DBGSPRIM_TO_ADDR always returns type L.

¢ 3 3

: }22? }ggi 1 ! Define a table that maps PTR type into integer. Type PTR can com
1&&; 4 gg % ; back from REF objects.

: 144 1§ TYPE_MAPP (BLISS_MAP_TABLE,

: }22§ 4 } 2? } "PEYvPE_%:gPLfEkEE (PTR,[));"

: 1ee 1§ i T Conversion Information Table for BLISS.

- }:23 } ;ﬁ } 5 ?:::n:o ::s g.tho above mapping table.

: 148 1§71 ¥ SS_CVTINFO_TABLE,

R TI]RGO Y BT s

: 14 1574

: "55 1%75 i H ALl operations are done on signed longwords.

. ! pefine the Type Hierarchy Table. ) ngua

: }222 i %g i 3 g:usn:o prov‘do 8 path for all types to be converted to signed longwo

: e i TABLE

: CHY_TABLE (BLISS_WIER_ »

P | e g

i 1680 P 1 ¢ 1 :ea:;z:iggg fk“: L)

e P } } ;;gt'g:APﬂ°EDGE . L.,

: 1&6; P yPE. .

: 1664 1 1
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Define the Type Hierarchy Table for DEPOSIT.

This is a circular ragh which includo‘ all tzgos that can be obtained
from calling PRIM_TO VAL on a BLISS primary. What this means is that
any type is convertible to any other type on a DEPOSIT.

YPE_HIERARCHY_TABLE (BLISS_WIERD_TABLE,
rvri,snArn D 8U)

AX=11

o ameame s o

S R S T S S N N
>
S -
-
e
s WwiNEK C W
*«s €Cws & & s o

+¢

AlLL 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 ncs:t.hfor example, that

E
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.

f the fetch is done, the DBGSPRIM_TO_VAL routine gets called, and the value
s pulled from that value descriptor and put intc the result value
descriptor, which is of type longword. Thus the result of the fetch
operator is always longword. Anl extraction of byte, word, bitfield, etc.
values is done inside of DBGSPRIM_TO_VAL.

For example,

€VRL W+ BU !V is word sianod BU is byte unsigned
The .W operator is firs% applied. D GSPﬁln_To_VA is called and it
extracts the word quantity for W, sign extends i% to a longword,
and places the longword value in the Value Descriptor. We copy that
value into the Value Descriptor contain n? the result of the .W operation.
Similarly we obtain a type L descriptor with the value of BU, properly
zc{:;;xtesdod. These are then added as longwords, and the result is
] word.

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

IR It I I I S I I ISR SR N ISR I R TR SRS S P AR S ER P SR D A S W S

; Define the Operator Routine Table for BLISS addition.

OPERATOR_ROUTINE_TABLE (BLISS_ADD TABLE
OPERKTOR_ROUTINE (L, L, L; ADB_L_L)J:

g Define the Operator Routine Table for BLISS subtraction.
OPERATOR_ROUTINE_TABLE (BLISS_SUB_TABLE,

Vé.0-74

lligs-SZ
DEBUG.SRCJIDBGEVALOP.B3
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OPERATOR_ROUTINE (L, L. L., SUB_L_L));

Define the Operator Routine Table for BLISS Multiplication.

]

i

OPERATOR_ROUTINE TABLE (BLISS_MUL_TABLE
OPERATOR_ROUTINE (L, L, L; MUC_L_L)J;

; Define the Operator Routine Table for BLISS Division.

OPERATOR_ROUT INE TABLE (BLISS_DIV_TABLE
OPERATOR_ROUTINE (L, L, L, DIV_L_L)J;

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

OPERATOR_ROUTINE_TABLE (BLISS_MOD TABLE
OPERATOR_ROUTINE (L, L, L, REA_L_L)J;

Define the Operator Routine Table for BLISS arithmetic shift.

There is onlg one shift operation in BLISS. It uses the ***'' symbol.

A positive right argument indicates left shift and a negative right
grgunont indicates right shift. This is how the SHIFT_LEFT_L_L routine
ehaves.

OPERATOR_ROUTINE _TABLE (BLISS_SHIFT_TABLE,
OPERKTOR_ROUTINE (L, L, L, SHIFT_LEFT_L_L));

; Define the Operator Routine Table for BLISS Equal.

OPERATOR_ROUTINE _TABLE (BLISS_EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L, EaL_C_L));

; Define the Operator Routine Table for BLISS Not Equal.

OPERATOR_ROUTINE _TABLE (BLISS_NOT_EQUAL_TABLE,
OPERKTOR_ROUTINE (L, L, L, NEG_L_L)Y;

; 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,
OPERATOR_ROUTINE (L, L, L7 LSSZLU_LO));

! Define the Operator Routine Table for BLISS Greater Than.

OPERATOR_ROUTINE_TABLE (BLISS_GTR_THAN_TABLE,
OPERATOR_ROUTINE (L, L, L GTR_L_LY);

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

OPERATOR_ROUT INE TABLE (BLISS_GTRU_THAN TABLE,
OPERATOR_ROUTINE (L, L, L, GTR_LU_LD));
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; Define the Operator Routine Table for BLISS Less Than or Equal.

OPERATOR_ROUTINE TABLE (BLISS_LSS EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L, LEA_L_L)Y;

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

OPERATOR_ROUT INE !ABL? (BLISS_LSSU_EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L, LEQCLU_LUY);

; Define the Operator Routine Table for BLISS Greater Than or Equal.

OPERATOR_ROUTINE _TABLE (BLISS_GTR_EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L, GEG_L_L)T;

e
SEIFGRER2

FES

% Define the Operator Routine Table for BLISS Greater Than or Equal Unsigned.

OPERATOR_ROUTINE_TABLE (BLISS_GTRU_EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L, GEQ_LU_LUY);

; Define the Operator Routine Table for BLISS Bitwise And.

OPERATOR_ROUTINE_TABLE (BLISS_BIT_AND TABLE
OPERATOR_ROUTINE (L, L, L. BIT_ANB_L_L);

; Define the Operator Routine Table for BLISS Bitwise Or.

OPERATOR_ROUTINE_TABLE (BLISS_BIT OR_TABLE
OPERATOR_ROUTINE (L. L, L. BIT_OR_L_L)J;

; Define the Operator Routine Table for BLISS Bitwise Xor.

OPERATOR_ROUTINE _TABLE (BLISS_BIT XOR_TABLE
OPERATOR_ROUTINE (L, L, L BIT_XOR_L_L)J;

; Define the Operator Routine Table for BLISS Bitwise Eqv.

OPERATOR_ROUTINE _TABLE (BLISS_BIT_EQV TABLE
OPERATOR_ROUTINE (L, L, L. BIT_EQU_L_U)J;

; Define the Operator Routine Table for BLISS Unary Plus.
OPERATOR_ROUTINE_TABLE (BLISS_UNARY_PLUS_TABLE,

! The following are not lanau:so dependent types. This is needed for DEBUG
; types. For example, DEP/QUAD L= +1,

222232225883
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TOR_ROUTINE (B, B, B, UNARY_PLUS_B),
OPERATOR"ROUTINE (W, W. W. UNARY PLUS W),
QPERATORZROUTINE (F. F. F. UNARYZPLUS F).
OPERATOR”ROUTINE (D. D. D. UNARYZPLUSZD).
TORZROUTINE (G 6. 6. UNARYZPLUS™G).

OPE “ROUT - H. H. UNARYZPLUSTH),
ROUT INE > P, UNARY“PLUSZP).

TINE ).

TINE ).
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;g OPERATOR_ROUTINE (L, L, L, UNARY_PLUS_L));
; % Define the Operator Routine Table for BLISS Unary Minus.
; i OPERATOR_ROUTINE_TABLE (BLISS_UNARY_MINUS_TABLE,
7 ! The following are not Language dependent types. This is needed for DEBUG
gss ; types. For 2xanplo. DEP/ UAS L= g‘. "
6 " OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_
76 OPERATOR_ROUT INE W, W, UNARY_MINUS®
OPE ou F., F, UNARY_N

RATORZROUT INE
OPERATOR™ROUT IN
OPERATORROUTINE

.
B &N
A

D. D. UNARYZH
G. G, UNARY-H

PRI NI NMT YN Y ™S TSNS TS
®T % % % 8 8% 8 8 0
[=1-R F {1 -Sat o
" " o o P o o
I EEEREEEREEE

ODVIXINHOTME

(
(
{
(
(
(
(
i

VO0PVPV90900VOVOUVOVOOOD

— ol o ) e ) ) = ) = =D b D ) - ) - b =D e ) D ) D D D D ) D D D D D D ) D e D D D ) D D D D D D D D e D D D D D D

i OPERATOR-ROUT. Mo H. UNARY-MINUS
7% OPERATORZROUTINE (P. P. P. UNARY MINUS™
7% OPERATOR-ROUTINE (0. Q. Q. UNARY-WINUS™
178 OPERATOR-ROUTINE (O, O, 0. UNARY-MWINUS
77 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));

Define the Operator Routine Table for BLISS bit selection.
The bit-select operator X<p.s.e> can be aggliod to an
BLISS expression. It goes through the DBGSBLISS_BITSELECT
routine in DBGEVALOP.

The <p,s.e> operation can be viewed as just modifying the
address given by X. That is, X can be an¥.atlss expression,

SNNNNNNNNNNNN

A T DA S S
RN AR SO

n the DBGEVALOP module.)

OPERATOR_ROUT INE TABL? (BLISS_BITSELECT TABLE,
OPERATOR_ROUTINE (L, L, L, BITSELECT));

Define the Operator Routine Table for BLISS 1ngiroction.

Indirection 1s the only op’rator that call DBGSPRIM_TO_VAL to do

the implicit fetch, so it is the only one that may See all the possible
dtypes that we may ?ot back from a BLISS grinary. We thus include

those dtypes where it is legal to do a fetch.(E.g.., .ROUT-NAME is not
legal, so that 1s not here).

OPERATOR_ROUTINE TABLE (BLISS_INDIRECY raake.
OPERKTOR_ROUTINE (B, B, L, INDIRECT_LU),

P AR Il A I I IR RS ER VI ER VI ER S GRS En O W O > O

790
669 ™ and the result of all BLISS expressions longword.
670 79; *f the X<p,s.e> expression does not have a fetch associated with
g;l ;3‘ t. the value of X<p.s.e> is just X+p/
67§ 795 I1f there is a fetch, then what haggons is:
674 796 The <p,s.e> operator is done first. The DBGSBLISS_BITSELECT routine just
675 797 squirels away the information inside of DBGEVALOP.
679 ;gs Nothing is done with it until the fetch.
67 (2) the extraction of the BLISS field is
678 80? one at the evaluation of the fetch operator. (DBGESLISS_INDIRECTION
S
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DRGEALOP §:§:::1xsz 99

P a3

293 P 181 OPERATOR_ROUTINE (W, W, L, INDIRECT
P 181 OPERATOR"ROUTINE (BU, BU, L, }uo REC ,LU).
69 P 181 OPERATORZROUTINE (WU, WU, L, INDIRECTTLU).
% P 181 OPERATORCROUTINE (LU, LU, L¢ INDIRECT LU,
9 P 181 OPERAI RCROUTINE (V, v, L, INDIREC #0 »
% P OPERATOR-ROUTINE (VU, VU, L, IND RECT_LU),
P OPERATORZROUTINE (SV. SY. L. INDIRECTCLU).
P OPERATORZROUTINE (Sv0, SVu,’L, INDIRECT LU,
1 OPERATORZROUTINE (L, L, L, INDIRECT_LU)T;

SRES

E Define the Operator Information Table for BLISS.
6PERATOR INFO_TABLE (BLISS_OPINFO_TABLE,
! ALL of the arithnotic oporators use the same hierarchy tahlo.

N = O 000 N VNV LS N = OO0 00 ~NOM W

: 1 1 1

| 1 1

i 1 1 1

: 16 1 1

: 16 1 1

: 16 1 1

: 19 1 1

: 1 1 1

: 17 1 1

: 17 9 1

: 17 i 1

: 17 1 1

: 17 1 1

: 17 P1 1

i 17 b 1850 1

: 1709 P1 1 i BLISS_MIER_TABLE. T have the fetch flag turnad ? meaning

: 1710 P 1 1 i they 3? address ar thno: s in the absence of an oxg jcit fetch.

: };}1 : } } ' There is not incompatibility table for any of the BLISS operators.

; 171§ P 1835 1 OPERATOR xuro ENTRY

: 17% P 1 1 ( LUS. BLISS _UNARY_PLUS_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
: 1715 P1 1 OPERATOR 1ﬂfo ENT

; 1719 P 1838 1 (UNARY MIRUS sLxss UNARY_MINUS_TABLE, BLISS_MWIER_TABLE, TABLEBASE, FALSE),
: 1N P 1839 1 opeaAtoa_xnfo_e f

;18 P 1840 1 (BIT-NOT BLISS _BIT_NOT_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

: 1719 P 1841 1 OPERATOR”INFO_ENT

: 1720 P 1 ; 1 (ADD; BLISS ADD _TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),

: 1721 P 1 1 OPERATOR INFO_ERTR

;17 i P 1844 1 (SUBTRACT BLISS SUB_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),

: 17 P 1845 1 EIATOR INFO_ENTR

: 1724 P1 Ag 1 (nULTIPLv. nLlss _MUL_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

: 1725 P 1 1 OPERATOR_INFO ENTRY

; 1726 P 1848 1 (DIVIDE, BLISS DIV_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),

: 1757 P 1849 1 OPERATOR_INFO_ENTR

: 1728 P 1850 1 nenlxnoEl anss _MOD_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),

. 17;3 P 1851 1 ommoa INFO_ENTRY

: 17 P1 sg 1 EFT sulF aLxss SHIFT_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),

. 11;1 P 1853 1 m\ron INFO_E

: 17 i P 1854 1 (EQUAL , a[xss EQUAL _TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

2 17 P 1855 1 OPERATOR_INFO_ENTRY

;17 P 1 sg 1 (NOTZEQUAL, BLISS_NOT_EQUAL_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
: 1735 P 1857 1 OPERATOR™INFO_ENTRY

: 17 P1 sg 1 (GTRCTHAN, e#xss GTR_THAN_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),

s 17 P 1859 1 OPERATOR™INFO_ENTR

: 17 P 1860 1 (GTRZTHAN"U, BLISS_GTRU_THAN_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),
: 1739 P 1861 1 OPERATOR”INFO_ENTRY

: 1740 P 1 i 1 (LSS"THAN; BLISS_LSS_THAN_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),

: 1761 P 1 i oreanrou,%nro,eutn

E 17&; P 1 1 (LSS_THAN_U, BLISS_LSSU_THAN_TABLE, BLISS_MWIER_TABLE, TABLEBASE, FALSE),
: 174 P 1865 1 ormrou,wo ENTRY

: 1764 P 1 1 (etu,io gkxss GTR_EQUAL_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),
s 1745 P 1 } OPERATOR”INFO_E

: 17&9, P 1 (sta,iount U BL!SS GTRU_EQUAL_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),
2 174 P ] OPERATOR™ INFO

: 1748 P 1 1 (LSS"EQUAC ?LISS LSS_EQUAL_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),
P 1749 P 1 1 OPERATOR™INFO_E




GEVALGP 16=Sep=1984 00:32:25 AX=11 Bliss=32 v4.0-74 Page
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gLISS,LSSU,EOUAL-tAaLE. BLISS_HIER_TABLE, TABLEBASE, FALSE),
$ BIT_AND_TABLE, BLISS_WIER_TABLE, TABLEBASE, FALSE),

'Bl!-oa,YABLE. BLISS_MIER_TABLE, TABLEBASE, FALSE),
S_BIT_XOR_TABLE, BLISS_MIER_TABLE, TABLEBASE, FALSE),

ss BIT_EQV_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
ECT, BLlss BITSELECT_TABLE, BLISS_HIER_TABLE, TABLEBASE, FALSE),
CONVERT gets called to convert subscripts t? 1ntegor type.

It also gets called to convert exarcss ons in FOR loops or

REPEAT counts, or cxprossions in WHILE ?r IF stotononts. to

integer type. As far as 1 know, conversion to type L is the

only conversion we see for BLISS. The normal hierarchy table

should thus be adequate.

OPERATOR INFO_ENTRY
(CONVERT,“TABLEBASE, BLISS_HIER_TABLE, TABLEBASE, FALSE),

' The fetch operator is the one that has the fetch flag set to TRUE.

R
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9? OPERATOR INFO_ENTRY

(4 ) CINDTRECT, BLISS_INDIRECT_TABLE, BLISS_HIER_TABLE, TABLEBASE, TRUE),
77 33 ! DEPOS!t uses 1ts oun hierarchy table, allowing DEPOSIT of an¥ type
778 900 i into un; t{po e fetch_flag is sti(l false, indicating th

779 901 i no upl cit fetch is done on the right-hand-side of the doposit.

780 90; i t.. DEP X = Y will eut the address of Y into X; DEP .Y

;gl 38‘ : ui L put tho value of Y into X.

78§ 905 GPERATOR INFO_ENTRY

;gg 38? (DEPOSIT, TABLEBASE, BLISS_HIERD_TABLE, TABLEBASE, FALSE),

7 383 ! The i?cntity operator is callod ot the end of an evaluate if

7 i we have a primary, 0.2 uill call DBGSEVAL LANG_OPERATOR
7 910 i uith "IDENTITV and we can then do our thing. In the BLISS case,

789 911 ! "doina our thing'' means calling DBGSPRIM_TO_ADDR, and returning

;3? 8}; : that descriptor.

79; 914 i Ihe reason for an '‘identity"’ oporator is to ensure that EVAL A

;34 g}s : will go through the same code paths as, say, EVAL A+0 or EVAL +A

795 g}? : The identity operator uses no tables.

;3$ 913 OPERATOR INFO _ENTRY

;33 3;? ) (IDERTITY, TABLEBASE, TABLEBASE, TABLEBASE, FALSE)

800 922 :
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C OPERATOR INFORMATION TABLES

AR

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

OO OO0 OO

£ LA LAl L U LA A R AR AINONOPONONONOND

QO

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

C Data t!pos:
. Integer (signod. unsigned)
char ( 8-bit byte), short (16-bit integer), int (32-bit integer)

. Floating=point num
fl '_p

b e e e e e e e e
00000V VOV O OO0

3
I'A
:
5 :
: g
§ 5. :
S ? ers
8 ? oat (¥_float), double (D_float)
8 3 . Enum values
s Scalars of a user-defined type
0 . Pgintcrs (typed)
8 ? 921 32-bit addresses of other variables
8 i 96g C aggregates:
g 9464 . Array
4 945 . Structure
g S gz# . Union
g ? 948 Expressions:
8 g 3?8 . Primary
8 951 . Negating Arithmetic (-E, TC applied) ,
831 952 1206n €of ony orithmotle Cres
8 i 95 Result: the arithmetic negative of the expression. (The negative gf
gs ggg an unsigned quantity is computed by subtracting its value from 2++32)
Ggg 959 . Negating Logical (!E, TC applied)
839 95 E: pointer (or other address-valued E, arra¥). or an E of any
83 953 arithmetic t{po. Result: the logical negative of the expression,
g;g 95 result type 1s int.
840 . Incrementing and Decrementing Variables (==, ++¢)

. Computing address (&lvalue)
nosutiz he address of the object to which the Lvalue refers.
(;houﬂigzy not be applied to register or to bit fields in structure
r .

. Dereferencing Pointers (*E)
E: Pointer or other address-valued E.

— b b cnd ol b o b b — b b o b - —b b b b o ) ) = =B il D D = =l e el e e D D D D ) e D D ) e e e il D el e el ) D s e D e

33
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970 Result: a reference to the 03 ect to which the expression points,
gg 8;§ the type of the addressed object is the type of the result.
S 97 . One's complement ("E, TC applied)
g 3;2 E: intogzg or character -
35 979 . Additive = (¢, =, TC applied)
S 97 1. Operand: Address of an arro‘ element and a value of any integral
S 973 type can be added (in;ogor s converted to an address offset by
58 97 by integer * length of the addressed object). Result: the address
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59 13 ? of an object of the same tlpc.
1 Operand: A value of any integral type may be subtracted from a
1 19 ; B ointer or address.
g 19 perand: enum + enum, Or enum - enum. Result: int
19 4. 1t two nddress’ s of objects of the same type are substracted,
e }8 S the result is int,
19 . Multiplicative = (», %: mod, TC applied)
863 }353 Oporagd integral mod ‘ntogral. -
1990 . Equality = (==, TC applied) Result: type int
89? 1991 %q Two ;ointors or addrosgcs (if they 1don¥?fy the same storage
4 1995 locosion then they are equal).
a;§ }gg‘ 2. A pointer or address can be conparod with an integer.
874 1995 . Relational = (<, >, <=, >=, TC applied) Result: type int.
E;; }33? same as above.
7 1998 . Bitwise = (&: and, *: xor, !:or, TC applied)
g;s 1888 Operand: both must be 1ntograls. .
001 . Logical = (88: and, !i: or) Result: type int.
88; Operand: fundamentatal types or a pointer, or address-valued E.
004 . Shift = (<<, >, TC apgliod)
005 0 erand both must be inegral. the ri ht-hand operand =-=> int, and

ygs of the rosult 1s the type of the lLeft operand.
E1 << th: value tf E; shifted to the Left by E2 bits, vacated
s are clear
E1 >> E2: the value of E1 shiftod to the riaht by E2 bits. Vacated
bits are cleared if E1 is unsi gno e sc. vacated bits
are filled with a co of El's
(The result of the shift is undofinod 11 EZ 15 negative. or the
value of E2 > 32 bits)

. Assignment, conditional, and comma (we do not support)

EEREE

OO NI NN = OO0
e e el el il il D e D D i ) D e e ) ) D) o D ) ) s oD ) e D ) D e ) ) D ) ) ) el D ) el D ) ) D o e D o D D D) D ) D ) o d

S
396 Type Conxo;:;:n:i(operands of different types appear in an expression)
" etic
1. char or short (signod or unsignod) -=> int (sianod or unsigned)
float -=> d_f : Char is trontod as si
s doublo. the other ==> oublo. Result: double.

i. 17 oithcr oporand .
. If e thor ogorand s unsigned, th’nothor -=> unsngnod. Result: unsigned.

I I M I @I G I @I S I @I BRI Bl S I I I IR I I G TR 0 0 R R 0 O GRS e S S G R G G RS GG SRS RS GRS R GO WS - -

il D e el D D D D ) D e ) D e D ) D e D D D D e D D ) =D e D ) D D ) ) e D e D D e D D e D d D D ) D e e ) D D D

MR I I aE A IE T I I T T T oo o e e e e e e e e T T L L L R I IR I Lo ons

OO00O0O00O0O00O00O0O00O0O0O0000O00000000

897
898
899
900
901 i
38; 4. Othoru se, both oporands uust be Result- eger.
& 5. Whenever an aned integer and as ancd ntcger are combined,
904 5 signed -=> signed int -=> unsigned. Result: unsigned.
38; ? 6. For some operotors require intogcrs as operands, ¥ or d -=> int.
908 :
909 ! Define the Type Conversion Information Table for C.
910 1 i C has no special rules for t pe conversions, so we do not have a Language
g}l i : specific type conversion table
91; P CONVERSION_INFO_TABLE (C_CVTINFO_TABLE
g}g 5 CONVERSION_INFO_ENTRY (TABLEBASE, fABLEBASE));

L
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1
1 Define the Typ’ Hierorch; Table for C.
} This table defines what 1s refered to as the '‘usual type conversion rules'’

in the C manual. These rules state, basically, that:

char => longword integer

short integer => longword integer (with the same sign attribute)
signed integer => unsigned

integer => Tloat

float => double float

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

We also include an edge 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 => L.

C declares components of a 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.

VIS = O VO ~NO WSS W =2 OO0~

OO0 0 0 0 0 0 O VOV OVOVVOVLOVOVOVOOVOOOV

e s e e R O G S @R @R O S O RO G O W O T A TR O M O W O W O Ao WO o WO W

RS O R AARDAPANAR I I B 22 8 5 5 05 SR

— i ) ) i ) = ) D ) = e e = ) el ) ) ) ) D ) D D ) ) ) D ) D D D i ) D D D e ) D D ) e D D D D ) D D D e D D
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D D ) D D D D D e D e el el D D e el D D D D i el el D D el D ) D ) ) D D D e D D D D e D e D) e D D D D i D D e B i )

940 P YPE_WIERARCHY_TABLE (C_MIER_TABLE,
3:1 : TYPE_GRAPH_EDGE (T,”B),

%2 g TYPE_GRAPH_EDGE (ENUM, L),

945 P TYPE_GRAPH_EDGE (V, LU),

946 P TYPE _GRAPH_EDGE (VU, LU),

947 P TYPE _GRAPH_EDGE (SV, L)

g:g : 093 TYPE_GRAPH_EDGE (SVU, LS,

950 P 871 TYPE_GRAPH_EDGE (B , W),

951 P °7§ TYPE-GRAPH_EDGE (W , L)

9s§ P 207 TYPE-GRAPH"EDGE (BU, WUJ,

95 3 87& TYPE_GRAPH_EDGE (WU, LU),

954 P 2075 TYPE_GRAPH_EDGE (L. LU),

955 P 07$ TYPE-GRAPH_EDGE (L ., D).

959 P 207 TYPE-GRAPH_EDGE (LU, D).

95 P 73 TYPE_GRAPH_EDGE (F , D),

958 4 3

959 ?

960

961 i ! The HIERD table defines what L in a DEPOSIT.
32; 08 % Give a circular graph which allows any=any.
964 P 2085 1 TYPE_WIERARCHY_TABLE (C_HIERD_TABLE,
965 P TYPE_GRAPH_EDGE (T,7B),

966 P TYPE_GRAPH_EDGE (B , BU),

967 P TYPE“GRAPH_EDGE (BU, W)

968 P YPE™ “EDGE (W , wuJ,

999 P TYPE_GRAPHEDGE (WU, LU),

970 P 2091 PE"GRAPH”EDGE (LU, L),

14 P ; TYPE-GRAPH_EDGE (L, F)

972 P TYPE"GRAPH™EDGE (F', DJ,
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; 1973 P 1 TYPE_GRAPH_EDGE (D, ENUM)
: 197 P 1 TYPE “GRAPH_EDG (;uun. efr),
: 197 e 1 TYPE_GRAPH_EDGE (TPTR, V),
: 197 @ 1 TYPE_GRAPH_EDGE (V, SV)
;197 P 2098 1 TYPE_GRAPH_EDGE (SV, VUS
: 19;8 P 1 TYPE™ APH_E GE (VU, SvuS,
: 19 B 1 YPE_GRAPH_EDGE (SvU, T),
: 19 1 1 ):
£ S
: 19 i 1 1 ! Add, subtract, nultipl¥. divide, unary minus
: ! These accept all numeric types.
}3 e } S } ' Th t all t
: 19 1 1 ! Define the Operator Routine Table for C Addition.
: 198 1 1 ! Add also has special cases for TPTR ¢ L, which is a special kind
: 1988 1 1 ! of addition in which the integer is scaled to the size of the
: }333 }}? } ; pointed=-to object.
: 1991 P 11§ 1 OPERATOR_ROUTINE_TABLE (C_ADD_TABLE,
3 199; P 2113 1 OPERATOR_ROUTINE (L, C, L, ADD_L_L),
: 199 P 2116 1 OPERATOR_ROUTINE (LU, LU, LU, KOO _LU_LV),
: 199 P 2115 1 OPERATOR”ROUTINE (D, D, D, AGD_D_B)
; 1995 p 11? 1 OPERATORROUTINE (TATR, LU, TPTR AGD_TPTR_L)
3 1999 17 1 OPERATOR_ROUTINE (LU, fPTR, TPTR, ADD-TPTR™L)S:
51O B
: 1999 120 1 ! Define the Operator Routine Table for C Subtraction.
: 2000 121 1 ! There is a special case routine for TPTR - L, which is a special kind
: 2001 1 ; 1 ! of subtraction in which the integer is scaled .to the size of the
: 00; 1 1 ! pointed=to object. Also, TPTR-TPTR is another special case in which
: 88‘ } g } 5 the result is scaled.
: 2005 P21 9 1 OPERATOR_ROUTINE_TABLE (C_SUB_TABLE,
: 00? P 21 1 OPERATOR_ROUTINE (L, C, L; SUB L L),
: 200 P 2128 1 OPERATOR_ROUTINE (LU, LU, LU, SUB LU_LV),
; 2008 P 2129 1 OPERATOR_ROUTINE (D, D, D, SUB_D_B),
; P 2130 1 OPERATORROUTINE (TPTR, LU, TPTR? SUB_TPTR L)
: }? } i } OPERATOR_ROUTINE (TPTR, TPfR, L, SUB_TPTR_TPTR));
: 201 1 1
3 }s } . } ; Define the Operator Routine Table for C Multiplication.
: 15 P 21 1 OPERATOR_ROUTINE_TABLE (C_MUL_TABLE,
: 1; P 21 ) OPERATOR_ROUTINE (L, C, L, MuL_L L),
H 1 P21 g 1 OPERATORZROUTINE (LU, LU, LU, AUC_LU_LV),
; 2018 139 1 OPERATORROUTINE (D, D, D, MUL_D_B));
4 S
: ? }:g } ! Define the Operator Routine Table for C Division.
: g P 2144 1 OPERATOR_ROUTINE _TABLE (C_DIV_TABLE,
: 4 P 2145 1 OPERATOR_ROUTINE (L, C, L DIV L.L),
: S f 169 1 OPERATORZROUTINE (LU, LU, LU, BIV LU_LV),
: 9 }:3 } OPERATOR"ROUTINE (D, D, 0. Div_D_B)):
: 20 149 1
: 20 150 1 ! Define the Operator Routine Table for C Unary Minus (Negating Arithmetic).
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OPERATOR_ROUTINE_TABLE (C_UNARY_MINUS_TABLE,

! The following are not Language dependent types. This is needed for DEBUG
; types. for"guonplo. DEP/ UA8 L= 2{ v

OPERATOR_ROUTINE (B, B, B, UNARY_M
OPERATOR_ROUTINE (W, W, W, UNARY_M
OPERATORZROUTINE (F, F, F, UNAIY.R
o,
n

SN

OPERATORZROUTINE (G
OPERATORZROUTINE (M
OPERATORZROUTINE (P
OPERATOR”ROUT INE gg
(L
(L
()

EEESEEEE
M--UD Ulwtn.mmmmm
oCr ODvYIIONHTED
U NT N N N o N

OPERATOR_ROUT INE

OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE

VO9P909000VPVOVOVVOO

, L. L., UNARY_MINU
v, L LU, UNERY W
. D, D, UNARY nxﬂu

~r
c
-
-
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WO NO VS AN = O VR ~NO VS IR =O

o
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; This table is needed for the +/- constant.
OPERATOR_ROUT INE_TABLE (C_UNARY_PLUS_TABLE,

! The following are not lana go dopondtnt types. This is needed for DEBUG
: types. For example, DEP/ .

OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B)
» (W, W, W, UNARY PLUS W)
orsantoa_aoutlue (L, L. L. UNARYZPLUS"L)
F. F, F, UNARY PLUSF)

. D, D, UNARYZPLUS™D)
G, G. UNARY“PLUS™G)
. H, UNARYZPLUS H)
UNARY PLUSP)
Q. Q. UNARYZPLUS™Q)
0, 0, UNARYZPLUS™0)};
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OPERATOR_ROUT INE

SELETRERZE

! Define the Operator Routino tablo for C Modulus.
! Modulus is only defined ?r integer types.
: Note: The C Modulus function is really the remainder function.
OPERATOR_ROUTINE_TABL (c MOD, IABLE.
OPERATOR_ROUT INE C. L. R
OPERAIOR ROUTINE (LU. LU. LU. IEl LU Lu));
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! Relational ?pnrators. These aico t all three numeric tygcs.
! and also pointer type (which ’ust treated as integer

: o’fino the Opzrotor Routine Table for C Equal.
l
0

(8

S gno and usigned equal are the same so they both use the EQL_L_L
routine.

OPERATOR_ROUTINE TABLE (C_EQL TABLE
OPERATOR_ROUTINE (TPTR, LO, L, EQL_L_L),

e 0000000000 0000 00000000000 0000000 000000000 IR NININ0R0 0000000000000 B0 B0 RIVINEBIRIRVIVIVIVIVIVEVE VR ReBeREBEgy
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Define the Operator Routine Table for C Less Than or Equal To.
Unsigned less than/equal to uses a different routine than signed
less than/equal to.

GEVALOP -Sep-1 :32:25 AX=11 Bliss=32 v4.0-74 Pa
38‘-835 2-503-1332 3?:?2:5« DEBUG. SRC DBGEVALOP.Blssl | °'(1§§
: B 1 OPERATOR_ROUTINE (LU, TP Tl L. EQL L L)

: P 1 OPERAIOI:loutiu (*an. pf ta L

: P 1 OPERATORZROUTINE (L, L, L, E L).

: P 2211 1 OPERATORROUTINE (LU, LU, L EGL_L ‘

; i } } OPERATOR"ROUTINE (D, D, L. éoL_o_of).

; 1% 1

: 15 1! D:fino the Optrotor Routine Table for C Not Equal.
H b 1’ 115§ gned and usigned not-equal are the same so thcy both use the EQL_L_L
: 17 1 | routine.

: 209 1% 11

: 833 P 2219 1 OPEIATOR ROU!INE IAELQ (c neo IAILE.

: P 2220 1 noutxn TPT NEQ_L_L),

: 21 P 1 ore txne (LU T L. NEQTLOL),

: 2101 P 1 OPERATOR OUT INE (TPf R, rrfu L, NEGTL_D),

: 1 ; P 1 orenaroa nourxue (L, L, L, NEa L L),

: 21 P 2224 1 OPERATOR"ROUTINE (LU, LU ¢ L, NEQTL L),

: }§§ ; } OPERATOR” noutlne (b, D, L, NEQ_DDY);

;21 1

: 210 3 1 ! Define the Operator Routine Table for C Less Than.
: }83 } : Unsigned less than used a different routine than signed lLess than.
: 2110 P 22351 1 OPERATOR aourlue tAsLE (C_LSS_TABLE

;211 P i 1 OPERATOR_ROUTINE (TPTR, Lo L, LSS L L),

: 11; & 1 OPEQATOI nou:1ne (TPTR, LU, L. Ls! Cu_Lw,

: N P 1 OPERATOR”ROUTINE (L, T ﬁ S CLY,

: 2114 P 2235 1 OPERATOR”ROUTINE (LU i L. Lss tu LU)

: 2115 P 1 OPERATOR"ROUT INE (TPfR. Pfr s_CL).

: 119 P 1 OPERATOR”ROUTINE (L, L, L s L

: N p 1 OPERATORTROUTINE (LU, LU, L, LSS LU,

: }}3 } OPERATOR_ROUTINE (D, D, L, LSS_D D)Y;

: 2120 1

: 2 1! Dcfino the Operator Routine Table for C Greater Than.
: } % } : Unsigned greater than uses a different routine than signed greater than.
: 0% P 1 OPERATOR_ROUT INE 1A0L§ (c th _TABLE

: 2105 P 1 OPERATOR_ROUT Ly L, GfR L u

: 1:9 P 3 OPERATOR”ROUT INE (TPTR Ly, L. stl Cu_L

;2 P 1 OPERATOR™ROUTINE (L, T ﬁ R C 7

: 2128 P 1 OPERATOR™ROUTINE (LU i L. th tu .,

: P 1 OPERATOR”ROUT INE mfa. pir R.L.L.

: P 1 OPERATOR™ROUTINE (L, L, L. L

: P 1 OPERATOR™ROUTINE (LU, LU, L Tn "L,

: } } OPERATOR_ROUTINE (D, D, L. étn 070)7;

: 1

: 2 1

: 1

: 2 1

: 2 1

: 1

: 21 1

: 2 1

: 2 1

: 2 1
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P OPERATOR_ROUTINE TABLE (C_LEQ_TABLE

40 P OPERKTOR ROUTINE (TPTR, L. L, LEQ L L),

A P oreantoa_nourlut (TPTR, LU, L., LEG CU_LW),
4; P OPERATOR”ROUTINE (L, TPTR, L, LEG C L7,

4 P OPERATOR”ROUTINE (LU, TPTR, L, LEQ_ tu ),
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: 2166 P 5 1 O?ERA18= ROUTINE (TPTR, TPTI L L§0 L.L).

: 2145 P 1 OPERAT lOUT%N L, L, L. L k

: 149 4 1 OPERATOR_ROUTINE (LU, LU, L, LEQTLU_LW),

; }23 9 } OPERATORZROUTINE (D, D, L, L LEG D07

;214 1

: 2 ? 71 1! Define the Operator Routine Table for C Greater Than or Equal.
: 2 72 11§ Unsigned greater than or equal to uses a different routino than
3 } § ;‘ } E signed greater than or equal to.

: 2154 P 2075 1 OPERATOR_ROUTINE TABLE (C seo TABLE

: 21585 P 7? i OPERATOR_ROUT TPT L, GEQ L.L),

: 2l 9 P 2277 1 oP RATOR ROU! N (TPYR LU. L, GE@ Cu LY,

: 1 P 73 i OPERATOR”ROUTINE (L, TPTR, L, GEG C LY,

;2 s P 2279 1 OPERATOR™ROUTINE (LU, TPTR, L., GEG CU_Lv),

;A P i OPERATORROUTINE (TPR, TPTR, L, GEG_C_L).

: 2160 P 2281 1 OPERATOR_ROUTINE (L, L, L, GEQ L_L),

: 2161 P ; 1 OPERATOR_ROUTINE (LU, LU L GEO LU LU)

; 16; 1 OPEZATOR_ROUTINE (D, D, L, GEQ_

: 5164 s 1

: 2165 1 ! Bituise operators.

3 }29 8 } ! These accept only integer data types (no float).

; }gg §§ } ; Define the Operatar Routine Table for C Bitwise And.

: 2170 P 2291 1 OPERATOR_ROUTINE TABLL (C_BIT_AND IABLE.

: 1N b2 9; ] OPRATOR_ROUTINE (L, C, L, BIT_AND

3 };i 3‘ } ortnArou “ROUTINE (LU. LU. LU. B1T lno L ‘L;

: 2174 95 1

: };S g? } : Define the Operator Routine Table for C Bitwise Or.

; 173 P 33 1 OPERATOR_RQUT INE rAaLE (;_BIT_OR tAaLE.

3 1;3 B 1 OPERATO® JROUTINE (L, C, L, BIT

: } } OPERATOR™ JROUTINE (LU, LU. LU, !ll OR L L))

: 2181 1

3 } } : Define the Operator Routine Table for C Bitwise Xor.

] P 1 OPERATOR aourlnt TABLE (C BIT_XOR TABLE,

: 2185 12 1 OPERATOR_ROUTINE (L, C, L7 BIT XOR L L),

H } } OPERATOR ROUTINE (LV, LU. LU, BIT_ROR_L_L));

; } S : } : Define the Operator Routine Table for C Bitwise Not (One's Complement).
;A P 1? 1 OPERATOR aourxns TABLE (C_BIT_NOT tAaLe.

: 21N P 1; i OPERATOR_ROUTINE (L, C, L BIT NOT

H }gi }‘ } OPERATOR ROU!INE (LU. LU. Lu, 817 ﬂO! L))

: 219 15 1

: 2195 1’ 1 ! Logical operations.

: 19’ 1 1 ! These just do the Boolean operations with TRUE <-> not zero,

: 219 18 1 ! FALSE <=> zero

: 133 19 11 for -iuod ns-ilo’t logical operations, we convert both t tloat.
: ;? 1 ! This is not dentical to what the compiler does. But hope ful

; 2200 1 ! conversion to float should preserve the zero/notzero charactor‘stic.
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conditions,
We also allow pointers, which are just treated as integer.

; Define the Operator Routine Table for C Logical And.
OPERATOR ROUTINE vAaLE (C_AND TABLE

OPERAY 8: OUTIN PTR, TPIR, AND_L_L),
OPERATOR “ROUT (!PTR L, L, ino _LoLY,
OPERATOR"ROUTINE (LU, fPT a. L, ANDTLL),
OPERATOR"ROUTINE (L, L, L n6 LY,
OPERATOR"ROUTINE (LU, (v, Ano §>
OPERATOR”ROUTINE (D, 'D, L 007

: Define the Operztor Routine Table for C Logical Or.

OPERATOR_ROUTINE TABLE (C OR_TABLE,
OPERATOR_ROUTINE (TPTR, TPTR L, OR_L_L),
wnnmawnmtwa L, L, 0

OPERATOR™ ou fprn. L, 0

INE (L
OPERATORROUTINE (L, L e be ORLLT,
OPERATOR”ROUTINE (LU, LU, L, OR-L.L),
OPERATOR_ROUTINE (D, 0. 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),
OPERATOR “ROUTINE (L, L. L. u61 0,
OPERATOR"ROUTINE (LU, UT L),
OPERATORROUTINE (D, o NOT DT);

Shift operators.
These accept only integer types.

g Define the Operator Routine Table for C Left Shift.
OPERATOR_ROUT INE tAlLE (C_SHIFT LEFT TABLE,

OPERATOR_ROUTINE (L, [, L, SHIFT_LEFT L
OPERATOR_ ROUIINE (L0, LU, LU, SHTFT LEFT_

L)):

in copies of the sign bit.

OPERATOR aoutlnt IABLs (c sulrt BT TABLE.
OPERATOR_R . SHIFT ).
OPERATOR™ nouvxne (LU. LU. LU, su!rt nt LU_LU));

; Define Operator Routine Tables for +¢X X¢¢ ==X X==

AX=11 Bligs
DEBUG.SRC

s0 u’tthould get the same final answer except in obscure boundary

! Define tho erator Routine Table for C Right Shift.

! Unsi ? t shift is different from signed. fFor unsigned right
5 shift, we always shift in 2eros. For sioncd right shift, we shift
i

DBGEV

Vé4.0-7
ALOP.B

3.1
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Page .3




GEVALOP 16 Sep=1 AX=11 BLigs=32 V4.0-74
V0C=005 -s.S-aSS‘ g? gi 54 DEBUG. SRC IDBGEVALOP . 535:1
OPERATOR_ROUT INE C PRE_INCR -JABLE,

OPER!‘OR -R0U (us"L 'E ﬂt"LU)

6 rﬁe INTR. 53
PTR, TPIR, Paé_xuca_rrtn)):
CPOST_INCR_T ABLE,

| [ “c

( PO T INCR o,

NCR D)

R, POST_INCR_TPTR));

Vvvv0
Ces o~
-

—“orr

OPERATOR_ROUTINE_T
OPERATOR_ROUT
OPERATOR “ROUT
OPERATOR “ROUT
OPERATOR“ROUT

OPERG;OR ROUT!NE T

VO9P
zzzg EEEZE
F
-

SIEISTRERET S

r

~~~
vovv
—orr

OPERATOR_ROUT

OPERATOR_ROUTINE T
OPERKTOR_ROUT
OPERATOR_ROUT
OPERATOR ROUT
OPERATOR_ROUT

-

= 2‘ gz = z;
mm mmm
PN oM AmmomnamsiM o omosM

—orr
Vs S ~ Dr Cro ~ D2 Cr o~
.

DO M

Fie

Define the Operator Routine Table for ( Address Of.

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

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

The type of the result is ‘‘pointer to xxx'', where "xxx'’' is the type
of the oporand. This means that the the routine which is called to
do “‘address_of'' must construct a typeid for the result.

OPERATOR_ROUTINE_TABLE (C_ADDRESS_TABLE
OPERATOR_ROUTINE (L, C, TPTR, ADDRESS_L));

VY0P
SREREN2EERIRARGI283E

— ol o o e e e and D ) D i D D D D D D D D D il e D D D D D D e el D D e D el D D D D D D D D D D D D ) D D D D ) D D

! Define the Operator loutino toblo for the size of oporator
i Size-of will look up the t‘ n the s mbol table and de
i the declared size of tho (/] oct. 1 e FEI H_FLAG will be FA
i PRIM_ TO_ADDR will be called instead of PRIM_TO_VAL. This i
: because™ uc do not need the value of the object:

OPERATOR_ROUT INE TABL? (C_SIZEOF TABLE,
OPERATOR_ROUTINE (L, [, L, STZEOF_L));

iorninc
LSE, so
3

Y T T R X T T T Y o o T Tl L g

Define rator Routine Table for C Indirection (Dereferencing Pointers).
The ind roct on oporator (*) will do a pointer dereference of

its ar nt. The type o ‘ho returned object depends on the

typ:ho ;. he Bo ntor. (Ve will have to do a symbol table lookup

on the

OPERATOR_ROUT INE_TABLE (C N l RECT _TABLE,
OPERATOR_ROUT INE (YPIR PTIR, UNKHOHN INDIRECT_TPTR));
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} : Define the Operator Information Table for C.
} OPERATOR_INFO_TABLE (C_OPINFO_TABLE,
1 ! ALL C operators use the same hierarchy table, and have no

i type incompatibility table.
' Arithmetic operators.

OPERATOR INFO_ENTRY
(ADD; C_ADD TABLE. C_HIER_TABLE, TABLEBASE),
OPERATOR_INFOQ_ERTR
(SUBTRACT SUB TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR_INFO_ENTRY
(MULTIPLYS C HUL -TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOI INFO_ENTRY
1VIDE ‘ t DIV TABLE C_HIER_TABLE, TABLEBASE),

OPEIATOR xu
(RE El c noo _TABLE, C_WIER_TABLE, TABLEBASE),
OPERATOR xnro ENTRY

(UNARY _ lus. C_UNARY_MINUS_TABLE, C_WIER_TABLE, TABLEBASE),

' This is noodod for /Qualifier for depositing the +/- constant.

OPERATOR INFO_ENTRY
(UNARY_PLOS, C_UNARY_PLUS_TABLE, C_MIER_TABLE, TABLEBASE),

' Relational operators.

OPERAYOR INFO_ENTRY
(EQUAL, C_EQL_TABLE, C_MWIER_TABLE, TABLEBASE),
OPERATOR_ INFOZENTRY
EQUAC C'NEQ TABLE, C_HIER_TABLE, TABLEBASE),

(NOT™
OPERATOR” luro EN
(LSS"THAN? C_LSS_TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR™ 1uro ENTRY

(GTR™THAN, C_GTR_TABLE, C_WIER_TABLE, TABLEBASE),
OPERATOR”INFO ENTRY

(LSS"EQUAC, ¢ LEG TABLE, C_WIER_TABLE., TABLEBASE),
OPERAIOR INFO_ENTRY

RTEQUAC, C_GEQ_TABLE, C_WIER_TABLE, TABLEBASE),

' Bitwise logical operators.

orenaroa INFO_ENTRY
(BIT"AND,"C alt _AND_TABLE, C_WIER_TABLE, TABLEBASE),
oreanton 1ur6

(BIT t BIT ou TABLE, C_WIER_TABLE, TABLEBASE),
OPERATOR xnfo

(BIT” c BIT XOR_TABLE, C_MIER_TABLE, TABLEBASE),
OPERATOR™ 1nr6

(BITTNOT, c Blt _NOT_TABLE, C_WIER_TABLE, TABLEBASE),
' Logical operators.

OPERAYOR INFO ENTRY
(SHORT_AND, C_AND_TABLE, C_HIER_TABLE, TABLEBASE),
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OPE.?goa R 5?735 JABLE, C_MIER_TABLE, TABLEBASE),
opﬁaAron IRFO ENTRY

C_NO tAaLE. C_HIER_TABLE, TABLEBASE),
' Shift operators.

OPEIATOI INFO ;Nl
(LE SN IFT, C SHIFT_LEFT_TABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR NTRY

(IIGR¥ surrt C_SHIFT_RT_TABLE, C_HIER_TABLE, TABLEBASE),
' Operators with side effects.

OPERATOR INFO ENTRY
(PRE_INCR, C_PRE_INCR_TABLE, C_WIER_TABLE, TABLEBASE),
OPERATOR lNFO NTRY

(POST_INC l C_POST_INCR_TYABLE, C_HIER_TABLE, TABLEBASE),
OPERATOR !nr _ENTRY
PRE_DECR, C_PRE_DECR_TABLE, C_MIER_TABLE, TABLEBASE),
OPERATOR INFO ENTRY
(POST_DECR, ¢ POST DECR_TABLE, C_HIER_TABLE, TABLEBASE),
' Operators that work on the SYMID or TYPEID.

OPERATOR INFO_ENTRY
(ADDRES UF C_ADDRESS_TABLE, C_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR lN U TRY

(SIZEOF, t sxzsor _TABLE, C_HIER_TABLE, TABLEBASE, FALSE),
: Indirection

OPERATOR_INFO_ ENTRY
CINDTRECT, C_INDIRECT_TABLE, C_WIER_TABLE, TABLEBASE),

' DEPOSIT is used to implement the DEPOSIT command.

OPERATOR INFO_ENTRY
(DEPOSIT,"TABLEBASE, C_HIERD_TABLE, TABLEBASE),

Lt L
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2}; ' CONVERT is used for things Like converting subscripts.

614 OPERAtoR INFO_ENTRY

:}S (CONVERT, "TABLEBASE, C_MIER_TABLE, TABLEBASE),

61? ! ldentity is called at the end of an EVALUATE if we still have
:}g 4 ; a Primary.

420 41 OPERATOR INFO_ENTRY

2 } 2; (IDERTITY, TABLEBASE, TABLEBASE, TABLEBASE));
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: 2624 & 1!

: 2 ; 2% } ; COBOL OPERATOR INFORMATION TABLES
: 24 4 1}

: 24 63 1 ! This sect¢ion contains the Operator Routine and Type tables needed to
; 2 & } ; evaluate expressions in the COBOL language.

) 11

: 24 i 3 1 ! The following summarizes the information in the COBO& manual, and from
: 24 1! our ol? cobol support about data t‘gos. type conversions and oggrators.
: 24 & 1! There is turther documentation within the tables below, describing

: : S S } ; exactly how we translate this into the DEBUG tables.

; 2 ? } g Cobol Data Types:

: 2639 3 1 i .Elementar:

: 2440 60 1! Alphabetic, Alphanumeric: (Text string)

: 24 61 1! Numeric:

s 244 56; 1! Binary

: 244 563 1! PIC 9 == PIC 9¢(4) COMP (Scaled W, WU)

: 2444 564 1! PIC 9(5) == PIC 9(9) COMP (Scaled L, LVU)

: 2445 565 1! PIC 9¢10) == PIC 9(18) COMP (Scaled Q, QU)

: 2bb S6$ 1! INDEX (L)

: 244 567 1! Flootin?

: 2448 568 1! COmP- (Floating)

: 26449 569 1! COMP=2 (Double)

: 2450 570 1! Packcd-gccinal

: 2651 5711 1! COMP- (Packed with/without Scaled)
: 65; 575 1! Decimal

: 245 573 1! PIC 99... (Scaled NU)

: 2454 576 1! PIC S9... LEADING SEPARATE (Scaled NL)

: 2455 575 1! PIC $9... LEADING (Scaled NLO)

: 2456 579 1! PIC S9... TRAILING SEPARATE (Scaled NR)

: 2457 S; 1 ; PIC S9... TRAILING (Scaled NRO)

: :gg 273 } i .Group

: :g? gg? } : Alphanumeric (Text String)

i 22; g g } 5 .Edited data (Text String)

: 2464 S 1 ! Expressions:

: 2465 g s 1! Arithmetic

: ¢b 1! operator: ¢ = * / (*+ = not support) unary+ unar;-

: 26 g } ; operand: numeric literal or numeric elementary identifier

: 4;8 S 1 .Conditional (TRUE, FALSE)

: 2470 g 1! operator: = =, >, NOT >, <, NOT <

: 2;1 31 } E operand: o[o-ontary ¥dontit¥cr. literal, or AE

;o7 ioi 1 ~ .Complex Conditional (TRUE, FALSE)

: 2474 9% 1! operator: NOT, AND, OR

: 2;5 595 } ; operand: conditions

; 2; §§? } 2 Note: abbreviated forms are not supported.

: 473 93 1 | Type Conversion:

; 2480 1!
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i 808 3 1i 8 et 1

: == '

: 2b ; § } ' QU==0Q '

: ¢4 £ NU, NL, NLO, NR, NRO=i==> P

: ¢4BS 605 1! F ceces)

: 2 6 } : D +

;o4 8 g 191, ALL the integer and float cons‘ants are picked up as packed decimal if
; 290 81 } ; one of the operand is SD descriptor type.

: 2L9 61? 114 2. 1f one of the optrun? is Scaled Descriptor or Packed decimal

: 69; 21; 1! data type the operation is always done in Packed Form. The

: 23‘ 6}6 } : operation even includes the deposit.

: 2495 615 1! So in cogok. one will have the following case:

3 G9$ 619 1! DEP SC2Ve2=Ff

: 249 617 1! F converts to P, make a gackcd decimal place holder for SC2V2
: 2498 618 1! (which is word scaled -2), convert P to this place holdgr.

: ggg 210 } E final conversion will convert this place holder to SC2V2 data type.
5 §§§ 2 i } E fX.'S: ration is d by adding F to F

3 e one by n of.

: 25 6 1!

: 2504 626 1! EV F+P

: gos e S } : the operation is done by adding P to P.

: 58? 6 21 DEP P=123,123

s 2508 6 1! in here 123.123 is picked up as packed decimal constant instead of
3 ggg g 3 } : float.

: 2511 631 1} DEP (SD, WU) = =123

3 g}; g § } : the value we got is the absolute value.

: 2514 63, 1 | EV 1.141

: g}S g 5 } 5 the operation is done in Packed form.

: 519 6%9 1 i pefine the COBOL Specific tzpe Conversion Table. This allows proper
3 g}g ggg } i handling of C0BOL Edited Data type.

: 2520 P 2640 1 LANG_CVT_TABLE (COBOL_CVT_TABLE

: 251 P 221 ; S?NG_CVT_EN!RY (COB_PICT, PicT, aNv),

: § 5 6&2 } g

. g S 225 1 ! Define the T{pe Conversion Information Table for COBOL. No rounding
3 g 9 229 } ; takes place in COBOL.

: 25 P 6&8 1 CONVERSION_INFO_TABLE (COBOL_CVTINFO_TABLE,

: 25 64 } CONVERSION_INFO_ENTRY (TABLEBASE, COBOL_CVT_TABLE));

5 g 1 g;g } % Define Type Hierarchy Table for COBOL.

: 338 p 5638 1 fvpe WIERARCHY_TABLE (COBOL WIER_TABLE,

: P & 1 TYPE_GRAPH_EDGE (WU, P);

3 S e S 1 TYPE_GRAPH_EDGE (W, P)

: p 9 1 TYPE“GRAPH_EDGE (LU, PJ,

3 P 26 1 TYPE_GRAPH_EDGE (L, P),
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: Define the Type Hierarchy Table for COBOL deposit.
TYPE NIERARCN; EABEE (COBOL NIERD JTABLE,

TYPE_GRAP
TYPE_GRAPH_EDG
TYPE_GRAPH_EDG

TYPE_GRAPH_
TYPE_GRAPH_

B;PE —GRAPH_EDGE

(PICT
(W, W)
(W, LU)
(LU, L)
(L, QU)
(QU, Q)
(Q, NU)
(NU, NL
(NL, NL
(NLO, N
(NR, NR
(NRO, P
(P, ),
(F. D)
(0, PIéT

"O’e‘“Ocsoog
-

S
5

: Define the Operator Routine Table for COBOL addition.

OPERATOR ROUTINE TABLE (CgBOk Agg TABLE,

OPERATOR_ROUTINE

OPERATOR ROUTINE (F
OPERATOR_ROUTINE (D, D. D. ADD_D_D)

: Define the Operator Routine Table for COBOL subtraction.
OPERSTOR ROUTINE_TABLE (COBO% SUB_TABLE,

PERATOR_ROUTINE

OPERATOR ROU!INE (F
OPERATORZROUTINE (D, D. D. SUB_D D)

: Define the Operator Routine Table for COBOL multiplication.
OPERATOR IOUIINE TABL% (COBOL JMUL_TABLE,

OPERATOR_R

OPERATOR” ROUT!NE (F.,
OPERATOR_ROUTINE (D, D. D. MUL_DZD)

; Define the Operator Routine Table for COBOL division.
OPERAtOR RouthE TABLE (CgBO% DIV _TABLE,

PERKTOR_ROUT INE

PP,
F. ADD_F F)‘

SUB_ F’ 90
SUB_F ,

. MUC_P_ P)
IIJL FoF ’

DIV _P_P),

OPERAYOR ROUTINE (F F. F, DIVCFCF),

AX=11 B
DEBUG.

AtIoe
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H §; ;}; } OPERATOR_ROUTINE (D, D, D, DIV_D_D));

5 3 ;} } ; Define the Operator Routine Table for COBOL unary plus.
; 63.5 P ; g } OPERATOR_ROUTINE_TABLE (COBOL_UNARY_PLUS_TABLE,

: 281 P 27 1 ! The following are not lona 80 dcpendont types. This is needed for DEBUG
3 ; : ; ; } 5 types. For example, DEP/ .

: Po7oh 1 OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B),

: 2605 P 2795 1 OPERATORZROUTINE (W, W, W, UNARYZPLUS-W),

: 289 P ; s 1 OPERATOR™ JROUTINE (L, L, L., UNARY_PLUS_L),

: P 1 OPERATOR_ROUTINE (G, G. G UNARYZPLUS=G)

H 283 P 27 s 1 OPERATOR_ROUTJNE (H, H, H, UNARY_PLUS_W),

H ¢ 27 1 OPERATOR_ROUTINE (Q, Q, Q, UNARY_PLUS_Q),

3 g}t‘! l; ; ! } OPERATOR_ROUTINE (0, 0, 0, UNARYZPLUSZO0),

: 61; P 27 i 1 OPERATOR_ROUTINE (P, P, P, UNARY_PLUS_P),

: 261 P 27 1 OPERATOR™ JROUTINE (F, F, F, UNARY PLUS “F)

: g}g ; 4 } OPERATOR_ROUTINE (D, D, D, UNARYZPLUS™D)};

: 2}? ; $ } ; Define the Operator Routine Table for COBOL unary minus.
: g}g p ; 3 } OPERATOR_ROUTINE_TABLE (COBOL_UNARY_MINUS_TABLE,

: 2620 P 2740 1 ! The following are not lana 80 dopondont types. This is needed for DEBUG
: 2 1 : ;21 } : types. For example, DEP/ .

: 26 ; P 2745 1~ OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),

: 2624 P 2746 1 OPERATOR™ JROUTINE (W, W, W, UNARY HINUS_U).

: 26 P 2745 1 OPERATOR”! JROUTINE (L. L, k. UNARY HKNUS-L).

: 26 P 274 1 OPERATOR™ JROUTINE (G, G, G, UNARY H NUS_G),

: 26 P 274 1 OPERATOR™ JROUTINE (H, H, H, UNARY ] NUS-H).

: 2628 P 274 1 OPERATOR ROUT NE (Q, Q, Q, UNARY H NUS_Q),

H 2 9 : ;60 } OPERATOR ROUT NE (0, 0, 0, UNARY HINUS_O).

: 631 = 7;1 1 OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P),

: 26 i P 75§ 1 OPERATOR™ JROUTINE (F, F, F, UNARY H NUS_F)

H g ;g‘ } OPERATORZROUTINE (D, D, D. UNARY_MINUS D)’:

; g g ;ss } : Define the Operator Routine Table for COBOL =.

; 26 P 729 1 OPERATOR_ROUTINE TABLE (COBOL EQL TABLE

; 26 P r;g 1 OPERATOR_ROUTINE (T, T, TF, EGL_T_TJ,

: 26 P 27 1 OPERATOR™ ROUTINE (P. P ¥, EOL_P_P).

: 2640 P 2760 1 OPERATOR ROUT]NE (F, F, TF, EQL_F

: 221 ;21 } OPERATOR™ JROUTINE (D. D. TF, EQL D D)‘

: 222 ;24 } : Define the Operator Routine Table for COBOL NOT =,
;2645 P 2765 1 OPERATOR_ROUTINE TABLE (COBOL NEQ. TABLE

: “9 P 73? 1 OPERATOR_ROUTINE ( TF. NEQ_T_T§,

: 264 P 27 1 OPERATOR ROUT]NE (P P TF, NEO P P)

: 6‘3 P 76g 1 OPERATOR ROUTINE (F, F, TF, NEO

; 3’50 ;9 1 OPERATORROUTINE (D, D. TF. NEQTD o)f

: 651 77? ‘ ! Define the Operator Routine Table for COBOL >.
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6 ; 7 '
6 P o7 DPERATOI u TINE_TABLE (COBOL_GTR_TABL
6 g P o7 § ROUTINE ?t. T, IF, GTI_!_%’.
6 P o7 op RATOR_IOUY!N- (P, P, TF, GTRZPCP),
¢ 9 P o7 9 OPERATOR”ROUTINE (F, F, TF. GTRTF F)
2 ;; OPERATOR_ROUTINE (D, D, TF, GTRDZD)J;
26% ;7§ : Define the Operator Routine Table for COBOL NOT <
661 P 2781 1 OPERATOR aourxnt TABL (coa OL_GEQ_TABLE
& p 57 OPERRTS 7 YroEea 11,
22‘ P o7 opsnnton ROU!!NE P. TF. GEQ"P™P).
P o7 OPERATOR™ROUTINE (F. F. TF. GEQ F"F)
gg; ; 5 OPERATOR_ROUTINE (D, D, TF, GEQ-D7D)J;
22‘ ; : Define the Operator Routine Table for COBOL <.
9 P 2789 OPERAYOR ROUT INE tAaLe (COBOL LSS TABLE
390 P 2790 ERKTOR_ROUTINE (T, T, TF, LSS_T_1J,
671 P 2791 OPERAIOR nour ue ( o tF. LSS P p).
67; P 279 OPERATOR"ROUTINE (F, F. TF. LSS_F_F)
g;‘ ;3‘ OPERATOR_ROUTINE (D, D, TF, LSS_DD)S;
2;5 ;95 : Define the Operator Routine Table for COBOL NOT >.
67? P 739 OPERATOR_ROUTINE _TABLE (COBOL LEQ_TABLE
6;3 P 733 OPERKTOR_ROUTINE (T, I TF, LEQ_T_TJ,
6 : 700 OPERATOR"ROUTINE (P, P. TF. LEQTPCP),

OPERATOR™ROUTINE (F. F. TF. LE¢ F°F)
OPERATOR™ROUTINE (D b TE° LEQ-DD)}

: Define the Operator Routine Table for COBOL NOT.

OPERATOR_ROUTINE _TABLE (COBOL_NOT_TABLE
OPERATOR_ROUTINE (TF, TF, TF,"NOT_L));

: Define the Operator Routine Table for COBOL AND.

SSERREREREE
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(-] P 2810 OPERATOR_ROUTINE TABLE (COBOL JAND_TABLE,

231 §}1 OPERATOR_ROUTINE (TF, TF,TF,TAND_L_L));

gg‘ }g : Define the Operator Routine Table for COBOL OR.

695 P 2815 OPERATOR_ROUTINE TABLE (COBOL JOR_TABLE,

699 19 OPERATOR ROUYINE frr TF,"TF, OR_L L))

to |

?99 lg ; Define the Operator Information Table for COBOL.

701 P ? OPERATOR_INFO_TABLE (COBOL _OPINFO_TABLE,

7 ; © ; OPERATOR_INFO_ENT

7 P (ADD, C ADD TABLE, COBOL_WIER_TABLE, TABLEBASE),

786 P 4 OPERATOR_INFO_ENTRY

705 P S (SUBTRACT, COBOL _SUB_TABLE, COBOL_HIER_TABLE, TABLESBASE),
789 P 9 OPERATOR_INFO_ENT

7 P (MULTIPLY, COBOL _MUL_TABLE, COBOL_MWIER_TABLE, TABLEBASE),
708 [ 8 OPERATOR_INFO_ENTRY
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(olvxoe cos k DIV_TABLE, COBOL_WIER_TABLE, TABLEBASE),
OPERATOR _INFO §" Y

(UNARY_PLOS, COBOL_UNARY_PLUS_TABLE, COBOL_HIER_TABLE, TABLEBASE),
OPERATOR _IRFO_ENTRY

(UNARY_MIRUS, COBOL _UNARY_MINUS_TABLE, COBOL_HIER_TABLE, TABLEBASE),
orennron IRFO_ENFRY

EQ cUao* EQL_TABLE, COBOL_MIER_TABLE, TABLEBASE),

wnnm_ﬁoen

(NOTZEQUALC, COBOL_NEQ_TABLE, COBOL_WIER_TABLE, TABLEBASE),
OPERATOR™ NFO 0_ENTRY

(GTR” An. coaOL _GTR_TABLE, COBOL_HIER_TABLE, TABLEBASE),
OPERATOR RY

(GT éount COBOL _GEQ_TABLE, COBOL_WIER_TABLE, TABLEBASE),
oreaaron_xnro ENTR

(LSS"THAN? COBOL _LSS_TABLE, COBOL_MIER_TABLE, TABLEBASE),
orenton_xnro ENT

(LSS"EQUAC conL _LEQ_TABLE, COBOL_MIER_TABLE, TABLEBASE),
OPERATOR™INFO_ENT

(NOTS C0B0L no _TABLE, COBOL_WIER_TABLE, TABLEBASE),
OPERATOR_ INFO enr

(AND; COBOL Auo _TABLE, COBOL_WIER_TABLE, TABLEBASE),
orenntoa INFO_ERTR

cosoC oa TABLE COBOL_MIER_TABLE, TABLEBASE),

orenntoé INFO_ENT

(con05n76 TABLEBASE COBOL_WIERD_TABLE, TABLEBASE),

(DEPUSIT TABLEBASE COBOL_WIERD_TABLE, TABLEBASE),
OPERATOR_INFO_EN
C(IDERTITY; TABLEBASE TABLEBASE, TABLEBASE)):

~
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FORTRAN OPERATOR INFORMATION TABLES

This section containe the Operator Routine and Type tables needed to
evaluate expressions in the FORTRAN Language.

-s e

The following summarizes the information in the FORTRAN manual about

data types, ‘ e conversions, an? operators. There is further documentation
within the tables below, describing exactly how we translate this into

the DEBUG tables.

Fortran Data:
igg:tonts. Integer, Real, Character variables, Integer, Real, Character
Yy

Fortran Eat? Types:
. Logica
}:%:e:#*l (byte), logical*2 (word), logical*4é (long)
: ;ntogorﬁz (word), integer+*4 (long)

es
anl:k (f_float), real+*8 (d_float, g_float), real*16 (h_float)
. ex
cg:gloxtl (f_float), complex+16 (d_float, g_float)
. Character

Expressions:
. Arithmetic
Operand: numeric (logical, integer, real). Result: numeric values.
Operator: #=+ (oxponontiot‘on). * (multiplication), / (division),
+ (addition, unary plus), = (subtraction, unary minus)

. Character
Operand: character. Result: character values.
Operator: // (concatenation)

. Relational
Operand: numerics or characters. Result: logical values.
OEcrator: LT. (less than), .LE. (less than or equal to)
.EQ. (equal to), .NE. (not equal to), .GT. (greater thanj,
.GE. (greater than or equal to)

. Logical
Opgrond: 1nt080r or logical. Result: logical values.
W.r.tor: Om L Ooa.‘ .xo'.. o“EOV. (.x R.). QEOVo' .NOT.

Type Conversion:
. Arithmetic
1. Operands are of the same data type, the result is also of that
data type.

2. Othcrzise. Logic’k ==> int crts ==> integert4 ==> realtrd =-=>
real*8 ==> real*16 ==> complex*8 --> complext16,

s+ Note - although a chart such as the one given above
te+ does appear in the FORTRAN manual, that is not
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::: :actly how things are really done. A more precise graph

B=>W=>L=>F=>D<=>H
\ \ /
FC => DC
That is, thin?s become non-linoor when complex is involved.
For example, real*16 is added to a complex*8 then
both are convortcd up to complex+ié
This second diagram is our hierarchy table.

It the user specified /G_FLOAT then the diagram is the same
except that G is substituted for D.

3. An operation involving a complex*8 and a real*16
produces complex*16 result.

4. Integer operations are performed on integers. (Logical is treated
as integers)

U G R Qe g g N

NOWVES W= OOVONO VS BWIN=O

S. Real o?orltions are perfomred only on reals or combinations of
real, integer, and logcal. Integer =-> real before the operation.

6. Real+*8, Real*16 operations. Elements ==> higher-precision (see 2)
7. Complex operations. (see 2, 4, 5, 6, and 3)

.Relational
1. Complex can be related only ?y the .EQ. and .NE.
2. Lower=ranked data type ==> higher-ranked data type before the
the comparison is made.

.Logical
1g Logicll operator operates on logical. the result is %ogicol
2. L og cal oporator operates on integer, the operation carried

t-b =bit on th’ corresponding bits of the internal of the
intcgor. result is integer.

3. L gica opcrator operates on combined logical, integer, logical

integer, then (see 2).

‘o

V0B N VSN = O O 00 N WS Wi

WVAVAWVAWVAWVAWVAIVAIVIWVAWA

—=O©

Define the Type Hagping tahlc for FORTRAN

In FORTRAN, data that was cc lared as logical-1 logical*2, or logicalv4
appears in the DST as BU, WU, and LU. Hopever, for our purposes, we

want to treat it as B, W, or L. Uo thus ‘‘map'’ the dtypes.

For ex c. if 0? contains -1 and L contains 1, then we
want EV ve 0, not 2
The type lapp ng toblo is thus needed to turn BU=->B, WU=>W, and LU=->L

TYPE_MAPPING_TABLE (fontam_mr_uaLE.
TYPE_GRAPH_EDGE (BU, a;.

320

afomoemoimomomomomome =

TYPEZGRAPH_EDGE (WU, W
B;PE GRAPH_EDGE (LU, L)

e e e et ) e e i comeld el D ) D D D D el D = =l D oD D il D e D D e e =) ) B D Ll e el s el i) D) D ) D o i e el ) o e s B D
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! oofino 1{90 Convorsion lnfornati?n Table for FORTRAN.
i This go nts ("] thg mapp i ng table define above, There is no CVT_TABLE
: specifying exceptions to the DBGSCVT_DX_DX rules.

CONVERSION_INFO_TABLE (FORTRAN_CVTINFO_TABLE,
CONVERSION_INFO_ENTRY (FORTRAN_MAP-TABLE, TABLEBASE));

SNISNSNSNNN

DO~

o

DO OO0 O0OL

Define the Type Hierarchy Table for FORTRAN.

This table is describe ’ ?vo when we talk abo t convorsion rules.
Notc that the Incompatibil Table prevents m D with ? types.
Leaving out the G edges, tho graph specified by th s table is:
B=>WW=>L=>F=>D=>H

\ \ /
FC => DC

VPE'HIERARCH <JABLE (FORTRAN_HIER1_TABLE,

OO OO OC
VLY

3888898883 33R%:
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TYPE _GRAPH_EDGE
B;PE GRAPH_EDGE

- bbb b b bbbk -l
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Define a Type Hierarachy Tablo for FORTRAN

This is a subset of the HIER1 table uhich is used for operotors that
do not accept complex t{pcs. It would also be OK to use the HIER1 table
:::t:2030 operators, but giving a smaller table makes the code run

L R R

ORTRAN_HIER2_TABLE,

B R o

VO9P090909V
OO0
S o e
Fal-2a dn laud = FoN
A EEEEE ..
.

O 00 ~NON NS N =2 O 000 O N 85 iy =
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Dotln, 8 Type Hierarachy Table for FORTRAN
This is a subset of the HIERZ and HIER1 tables. It is used for those

l
l
i operators that only accept integer types. It would also be OK to
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; use the HIERT table but providing a smaller table speeds up the code.
TYPE HIERARCHV TABLE (Fos}RAn HIER3_TABLE,

TYP E
aVP GRAPH DGE (U. L.

oofin’ the Type Hierarchy Table for FORTRAN deposit.

This is a circular tablo which includes all types ox$ f "
This means that on; of the numeric t gos are convertible to any
of the other numeric types on a DEPO

YPEtvgiﬂAlCHV TAB E (FORTRAN HIERD_TABLE,

B L
MNMIOHON
Qmonvvvvv
L

DGE
TYPE_GRAPH_EDGE
agPE —GRAPH_EDGE

efine the Type lnconpotihility Table for FORTRAN,
his prevents the user from mixing D and G types in an expression.

l

l

l

TYPE_INCOMP tm.e (mmwa INCOMP_TABLE,
YPE enm . 6):

YPE~GR GE 5.

¥ Ga

Y

)

(
(
g
TYPE_GRAPM_EDGE {
{
(
(

I % & & 8 »
(ol elab B EERE)
. e

L I

OOMINONE

0
T

PE-GRAPH-EDGE (G-
PE_GRAPH_EDGE (D, sci

o—o-o-c-q

1¢¢

i Most of the arithmetic routinos opcrato on two arguments of the same type.
i That type may be ? U. L, F, D, G, H, FC, DC, GC, so we provide all
! of those case indices !

: Define the Operator Routine Table for FORTRAN addition.

OPERATOR TINE T (FORTRAN_ADD TABLE,
u'waourﬂe"f.a 7

¥ . B, ADD_B_B),
OPERAIOR_ROUT‘ (W, W, W, ADD™W ).
OPERATORROUTINE (L. L. L. ADDL-L).
OPERATOR™ROUTINE (F. F. F. ADDFF).
OPERATOR™ROUTINE (D. D. D. ADDD7D).
OPERATOR"ROUTINE (G, G, G. ADD G_G).
OPERATOR"ROUTINE (M, H, M. ADD H™W)
OPERATOR”ROUT zg (FE, Fc, fC, RDB_FE_FC),
OPERATOR”ROUTINE (DC, DC, DC, ADDZDC-DC)
OPERATORZROUTINE (GC, GC. GC, ADDZGCZGC)J;

! Define the Operator Routine Table for FORTRAN subtraction.

=32 V4.0-74
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AX=11 B !
DEBUG.S

l

OPERATOR_ROUTINE TABLE (FORTRAN S48 TABLE,
OPERKTOR ROUTINE (8. B, B.'sU6 B 81"
OPERATOR”ROUTINE (W, W, W, SUB W W).
OPERATOR"ROUTINE (L. %. L, SUBTL-L).
OPERATOR”ROUTINE (F, F., F. SUBTFF).
OPERATOR-ROUTINE (D, D, D, SUB-D7D).
OPERATOR"ROUTINE (G, G. G. SUBG_G).
OPERATOR”ROUTINE (H, H, M. SUB H™H)
OPERATORZROUTINE (FC, FC, FC, SUB_FE_FC),
OPERATOR_ROUTINE (DC, DC. DC. SUB-DCDC)
OPERATOR_ROUTINE (GC, GC, GC, SUBGC™GC));

: Define the Operator Routine Table for FORTRAN multiplication.
OPERSTOR ROUT INE TAELE (FORTRAN_MUL _TABLE,

ERKTOR_ROUTINE (B, B, B, AUL_B_B),
OPERATOR-ROUTINE (W, W, W, MUL-W W),
OPERATOR“ROUTINE (L. L. L. MUL-L-L).
OPERATOR"ROUTINE (F, F., F, MULTFF).
OPERATOR_ROUTINE (D, D. D, MUL-DD).
OPERATOR_ROUTINE (G, G, G, MUL-G_G).
OPERATOR"ROUTINE (H, W, H, MUL"H"H)
OPERATOR"ROUTINE (FC, Fc, FC, MUC_FE_FC),
OPERATOR_ROUTINE (DC, DC, DC, MULDC-DC)
OPERATOR_ROUTINE (GC, GC., GC, MUL-GC-GC)J;

: Define the Operator Routine Table for FORTRAN division.
OPERATOR ROUTINE TABLE (FORTRAN DIV TABLE.

OPERATOR_ROUTINE (8, B, B, BIV_B_B
OPERATOR™ nourxne (W, W, W, D v_u_u).
OPERATOR™ROUTINE (L. L. L. DIVTL-L).
OPERATOR”ROUTINE (F. F. F. DIVTF F).
OPERATOR"ROUTINE (D, D, D, DIV™DD),
OPERATOR"ROUTINE (G. G, G. DIV G_G.).
OPERATOR"ROUTINE (M, W, H., DIV H W)
OPERATOR"ROUTINE (FC., fc, FC, BIV_FE_FC),
OPERATOR”ROUTINE (DC, DC., DC, DIVTDC-DC)
OPERATOR"ROUTINE (GC, GC, GC, DIV-GC-GC)J;

; Define the Operator Routine Table for FORTRAN unary plus.
OPERATOR_KOUTINE_TABLE (FORTRAN_UNARY_PLUS_TABLE,

! The following are not lang 080 dopsndont types. This is needed for DEBUG
: types. For example, DEP/ = ¢

OPERATOR_ROUTINE (P, P. P UNARY_PLUS_P),

OPERATOR_ROUTINE (Q, @ UNARYZPLUS Q) ,

OPERATOR_ROUTINE (0, O, 0. UNARYZPLUSTO),
B).
¥,

(0
OPERATOR_ROUTINE (B, B, B, UNARY_PLUS
OPERATOR_ROUTINE (W, W, W, UNARY_PLUS_

$=32 V4.0-74
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OPERATOR_ROUTINE (L, L. L. UNARY PLUS L),
OPERATORZROUTINE (F, F, F, UNARYZPLUSZF),
OPERATORZROUTINE (D, D, D, UNARYZPLUSZD),
OPERATORZROUTINE (G, G, G, UNARYZPLUSZG),
OPERATOR”ROUTINE (M, M, W, UNARYPLUS™M) .
OPERATOR”ROUTINE (F(, FC, FC, UNKRY_PCUS FC),
OPERATORZROUTINE (DC, DC, DC, UNARYZPLUS-DC)
OPERATOR_ROUTINE (GC, GC, GC, UNARYZPLUSZGC)S;

; Define the Operator Routine Table for FORTRAN unary minus.
OPERATOR_ROUTINE_TABLE (FORTRAN_UNARY_MINUS_TABLE,

! The following are not Lan uago dop’ndont types. This is needed for DEBUG
AD L= ¢

E types. For example, DEP/QU

OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P),
OPERATOR”ROUTINE (Q, Q. Q. UNARY“MINUS-Q).
OPERATOR_ROUTINE (0, 0, 0, UNARYMINUSZO).
OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),
OPERATORZROUTINE (W, W, W, UNARYZMINUS-W),
OPERATORZROUTINE (L., L. L. UNARYZMINUS'L).
OPERATOR_ROUTINE (F, F. F. UNARYZMINUSTF),
OPERATOR_ROUTINE (D, D, D, UNARY MINUSZD).
OPERATOR_ROUTINE (G. G. G, UNARY MINUS™G).
OPERATOR"ROUTINE (M. M UNARY MINUS"H) |
OPERATORROUTINE (FE, FC, FC, UNKRY_MIRUS FC),
OPERATOR_ROUTINE (DC. DC. DC. UNARY MWINUS-DC)
OPERATOR_ROUTINE (GC, GC, GC, UNARY MINUSGC)J;

Define the

erator Routine Table for FORTRAN exponentiation,

AX=11 BLi
DEBUG.SRC

s=-32 V4.0-74
DBGEVALOP.B3Z;1

]
! Expon’ntiat on has some mixed forms. For example, if you raise a
! floating number to an into?or power, {ou 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.
OPERATOR_ROUTINE _TABLE (FORTRAN_POWER TABLE,
OPERATOR_ROUTINE (W, W, W, POWER_O_VW),
OPERATOR_ROUTINE (L, L, L, POWER_L_L),
OPERATOR_ROUTINE (F, L, F, POWER_F_L),
TOR_ NE (D, L, D, POWER_D_L),
OPERATOR_ROUT zE (6, L, 6, POVER_G_L).
TOR_ (H, L, H, POWER H_L),
OPERATOR"ROUTINE (FC, L, FC, POWERTFC L),
OPERATOR_ROUTINE (DC, L, DC, POWER_DC_L),
OPERATOR_ROUTINE (GC, L, GC, POWER_GC_L),
OPERATOR_ROUTINE (F, F, F, ioueu_r_r).
OPERATOR_ROUTINE (D, F, D, POWER_D_F),
OPERATOR_| NE C(F, D, D, POWER_F_D),
OPERATOR_ROUT =E (D, D, D, POWER_D_D),
ERATOR_ (G, 6, 6, POWER_G_G),
OPERATOR_ROUT zz (H, H, H, POWER _H_H)
OPERATORZROUTINE (FC, Fc, FC, PORER_FE_FC),
OPERATOR_ROUTINE (DC, DC, DC, POWER_DC_DC),

e ey
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OPERATOR_ROUTINE (GC, GC, GC, POWER_GC_GC));

318

! Define the Operator Routine Table for FORTRAN concatenate.
; Concatenate can only be done on strings.

OPERATOR_ROUT INE TABL%T(FORTRAN CONCAT_TABLE,

OPERATOR_ROUTINE (T, T, T, TONCAT_T_T));

! Define the Operator Routine Table for FORTRAN equal.
; I;;:‘oporator can be done on strings as well as all the numeric
i L

OPERATOR_ROUTINE_TABLE (FORTRAN_EQL_TABLE,
OPERATOR_ROUTINE (T, T, L, EQL_T_T),
OPERATOR_ROUTINE (B, B, L, EQL-B’8).
OPERATOR”ROUTINE (W, V. L. EQL-W W),
OPERATOR”ROUTINE (L. L., L. EQL-L-L).
OPERATOR"ROUTINE (F, F. L, EQLTF F).
OPERATOR_ROUTINE (D, D, L. EQL-DD).
OPERATOR”ROUTINE (G, G. L., EQL-G_G).
OPERATOR”ROUTINE (M, M, L. EQL™H W),
OPERATOR_ROUTINE (FC, Fc,’L, EGLFC FC),
OPERATOR_ROUTINE (DC. DC., L., EQL-DCDC)
OPERATOR_ROUTINE (GC, GC. L, EQL-GCZGC);

! Define the Operator Routine Table for FORTRAN not equal.

E This operator can be done on strings as well as all the numeric

OPERATOR_ (1, T. L, REQ_T_T),
OPERATORZROUTINE (B, B, L, NEQ_BZB),
OPERATOR™ROUTINE (W, W, L. NEQ"W V).
OPERATOR”ROUTINE (L. L. L. NEQTL-L).
OPERATOR”ROUTINE (F, F. L. NEQFF).
OPERATOR"ROUTINE (D, D, L. NEQ-D-D).
OPERATOR“ROUTINE (G, G, L. NEQ~G_G).
OPERATOR™ROUTINE (M, H, L, NEQ“H W),
OPERATOR”ROUTINE (FC, FC. L, NEQZFC FC),
OPERATORZROUTINE (DC. DC. L. NEQZDCTDC)
OPERATOR_ROUTINE (GC, GC. L, NEQZGCZGC)J;

In the tablot for the comparison operators,
! we allow strings to be compared, and also all the numeric types
for the complex floats.

g Define the Operator Routine Table for FORTRAN greater than.

OPERATOR ROUTINE TABLE (FORTRAN GIR TABLE,
ERATOR_ROUTINE (T, T, L, BIR_T_T),
QPERATORZROUTINE (8. 8. L. GTRZ88).
OPERATOR"ROUTINE (W, W, L. GTR™W W),
OPERATORTROUTINE (L. L. L. STR1LIL),
QPERATORZROUTINE (F. F. L. GTRZFTF).
OPERATORROUTINE (D, D. L. GTR™D7D).

AX=11 BLi

DEBUG. SRC

types.

except

s-32 va.o-ras
DBGEVALOP.B3Z;1
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ALOP §-So -1984 3 AX=11 BLi V4.0 Pa 1
3825803 -s.8-138 8? ii 5& DEBUG. SRC 3 v Lon.ass :1 "(13,
: 12 P g 1 OPERATOR ROUTINE (6, G, L, GTR_G_G)

: 31 ! OPERATORZROUTINE (M, H, L. GTRTH W) J:

;314 1

3 ]'22 } : Define the Operator Routine Table for FORTRAN greater than or equal to.
: 3145 P 1 orsaaron aourxus TABL  (FORTRAN ceo TABLE,

: 314 P 3766 19 openAton nour ue a. a. s cen_a_a).

: 3148 P 1 OPERATOR_ROUTINE (W, W, L, GEQ-WW),

: 3149 P ¢ 3 1 OPERATORZROUTINE (L, L, L, GEQTL-L),

: 3 ? P 9 1 OPERATOR”ROUTINE (F, F, L. GEQ™F_F),

: 5 P 1 OPERATOR"ROUTINE (D, D, L., GEQ™DD).

: 5 ; P 3371 1 OPERATORROUTINE (G, G, L., GEQ-G-G)

: % 72 1 OPERATOR”ROUTINE (H, M. L. GEQ"H™W)J;

i 313 7%

: }S? ;S } ! Define the Operator Routine Table for FORTRAN Less than.
: 3158 P 3277 7 OPERATOR_ROUTINE TABLE (FORTRAN LSS TABLE.

: 3159 P 3378 OPERKTOR_ROUTINE (T, T, L, CSS_T_T),

: 3160 P 3279 1 OPERATOR_ROUTINE (B, B, L, LSS"B7B).

: 3161 P 3280 1 OPERATOR_ROUTINE (W, W, L, LSS_W W),

: 16; P 3281 1 OPERATOR”ROUTINE (L, L. L, LSS_L-L).

: 316 P § i OPERATOR_ROUTINE (F, F, L, LSSFF).

: 3164 P i OPERATOR_ROUTINE (D, D, L. LSS-D7D).

: 3165 P 1 OPERATOR_ROUTINE (G, G, L, LSS"GG)

: 169 S 1 OPERATOR_ROUTINE (M, W, L, LSS"H_H)J;

! 3168 i

; }% 3 } : Define the Operator Routine Table for FORTRAN less than or equal to.
: In P 30 1 OPERATOR aourxne TABLE (FORTRAN_LEQ_TABLE,

: 17; P 3291 1 OPERATOR_ROUTINE (T, T, L, CEQ_T_T),

: %17 P 3292 1 OPERATOR_ROUTINE (8. B, L, LEQ"B"B).

: 17k P 3293 1 OPERATOR_ROUTINE (W, W, L. Leu W),

: 3178 P 3294 1 OPERATOR_ROUT INE (}. . L, LEQTLTL).

: 179 P 3295 1 OPERATORROUTINE (F, F, L, LEQTFCF),

: 317 P 9? 1 OPERATOR_ROUTINE (D, D. L. LEQDTD).

: 3178 P 3297 1 OPERATOR"ROUTINE (G, G, L. LEQ-G_G)

: }79 33 } OPERATOR_ROUTINE (H, H, L. LEQ"H W)J;

: 5 00 9

: N 01 1 ! The logical operators .AND., .OR., .EQV., .NEQV., .NOT. can be applied
K } i ;' } ! only gg ?ntoggr data types.

. '

3 ; S } } : Define the Operator Routine Table for ronmm not.
. [}

: 5 P 3306 1 OPERATOR aourlue TABLE (FORTRAN BIT NOT TABLE,

: 3188 P { 1 OPERATOR _ROUTINE ca a. a BIT lor_!».

: 5189 P 3308 1 orenaroa aourxui ¥, BIT"NOT™W)

: ;9' i? } OPERATOR_ROUT INE (L. L. L. BITONOT-L);

: %19 1" 1

: }32 }i } : Define the Operator Routine Table for FORTRAN and.
: %198 P 3314 1 OPERATOR_ROUTINE_TABLE (FORTRAN_BIT_AND_TABLE,
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16-Se 4 AX=11 Bligs=32 Vv
2 Sep- 33 g? gi SA DEBUG. SR 3 DBGEVAL
OPERATOR_ROUTINE (B, B, B, BIT_AND_B_B),
OPERATORZROUTINE (W, W, W, BITCANDZWW)
OPERATORZROUTINE (L, L, L., BITCANDZL-L)S;

: Define the Operator Routine Table for FORTRAN or.
OPERATOR_ROUTINE TABL (FDRTRAN BIT_OR TABLE.

OPERKTOR_ROUTINE ., BIT_OR_B_8B)
OPERATOR™ aourxne . BITTORTW™W) ,
OPERATOR”ROUT INE (L. L. L. BITTORL-L)S:

: Define the Operator Routine Table for FORTRAN xor, neqv
OPERATOR_ROUTINE_TABLE (FOR!RAN a*t XOR TABLE.
oP NE (B, B

ERATOR_ROUTIN 8.8),
OPERATOR"ROUTINE (W, W. u. BIT xoa VoW,
OPERATORZROUTINE (L, L, L, BITTXOR™L-L)S;

: Define the Operator Routine Table for FORTRAN eqv.
OPERATOR_ROUTINE TABLE (FORTRAN BIT_EQV TABLE,

OPERATOR_ROUTINE (B, B, B, BIT_EQv_B_B),
OPERATOR_ROUTINE (W, u. W, BITTEQV W W)
OPERATOR”ROUTINE (L, L, L. BITTEQVTL-L)S;

; Define the Operator Information Table for FORTRAN.
OPERATOR_INFO_TABLE (FORTRAN_OPINFO_TABLE,

! The following are arithaotic tables that accept all numeric data types,
i inc uding complex. They thus go through the Larger HIER1 table, and
: nood to specify an incompatibility table.

OPERATOR_INFO_ENTRY (ADD FORTRAN_ADD_TABLE, FORTRAN_HIER1_TABLE,
FORTRAN_IRCOMP_TABLE
0PERA70R INFO ENTR' (SUBT“ACT FORTRAN_SUB_TABLE, FORTRAN_HIER1_TABLE,

IAN TABLE
lin : tuv (HU%TfPLV. FORTRAN_MUL_TABLE, FORTRAN_HIER1_TABLE,
nruv <oxv;6s. FORTRAN_DIV_TABLE, FORTRAN_HIER1_TABLE,

O AN IR
INFO enrav (UNARY PLUS. FORTRAN_UNARY_PLUS_TABLE,
ORTRAN_WIER1 tAaLE FORTRAN_INCOMP_TABLE)
TOR_INFO Eu uu}m MINUS FORTRAN UNARY_MINUS_TABLE,
FORTRAN HIER1 FORTRAN' lncon TABLE),~
orem'non INFO ml J" OF, FORTRAN_ Pom _TABLE, FORTRAN_WIER1_TABLE,
al/No

;5
z

I
nm

TRAN_IRCOMP_T

Notequal can accept h*l numeric t{pcs including com

3
e erarchy table and the inconpagibil ty

thus also need the larger
table.

OPERATOR_INFO_ENTRY (EQUAL, FORTRAN_EQL_TABLE, FORTRAN_WIER1_TABLE,

4.0-74
0P.B3

1

Pooe 18§
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V00-506 ?333831332 iH R RN R
FORTRAN_INCOMP_TABLE

OPERATOR INFO_ENTRY (NOT EOUAL. FORTRAN_NEQ_TABLE, FORTRAN_HIER1_TABLE,
RTRAN_IRCOMP_TABLETY,

! The other rol’tionals do not accept complex so they can get by with
: the smaller hierarachy table.

OPEIQBgI NFO ENTRV (GTE THAN, FORTRAN_GTR_TABLE, FORTRAN_HIERZ2_TABLE,
0PER¢50¥“INFO Eg;g'rngE QUAL, FORTRAN <OEQ_TABLE, FORTRAN_HIERZ2_TABLE,
OPERATOR INF NTR' (LSS_fHAN, FORTRAN JLSS_TABLE, FORTRAN_HIER2_TABLE,

FORTRAN_IRCOMP TABLE
oremoa INFO_ENTRY (LSS énuu. FORTRAN_LEQ_TABLE, FORTRAN_WIER2_TABLE,
ORTRAN_IRCOMP_TABLEY,

! The logical oporotors accept only integer quantities so they can
! yse the ’uo lest hierarchy table. They also do not need an
: incompatibility table.

6PER¢xgE g:;g,ENTRV (NOT, FORTRAN_BIT_NOT_TABLE, FORTRAN_HIER3_TABLE,
OPER?ngEgggonyTRV (AND, FORTRAN_BIT_AND_TABLE, FORTRAN_HIER3_TABLE,
OPER?IgR ég;O,ENTRY (OR, FORTRAN_BIT_OR_TABLE, FORTRAN_HIER3_TABLE,

OPERATOR lNFO,éNTRY (XOR, FORTRAN_BIT_XOR_TABLE, FORTRAN_HIER3_TABLE,

TABLEBASE
OPERATOR_INFO_ENTRY (EQV, FORTRAN BIT_EQV_TABLE, FORTRAN_HIER3_TABLE,
TABLEBASET,

! Concatenate accepts only string {pos and there are no conversions
5 so we do not need a hierarchy table or an incompatibility table.

OPERATOR_INFO_ENTRY (CONCATENATE, FORTRAN_CONCAT_TABLE, TABLEBASE,
TABLEBASETY,

! The CONVERI operator gets called to convert subscrigts to integer
typz and to convert expressions in FOR, EPEAT statements

nteger type. It can thus use the smaller HIER3 table to specify
thc rules for conversion to integer.

OPERAIgRElNFO,ENTRY (CONVERT, TABLEBASE, FORTRAN_HIER3_TABLE,

! !hc DEP081T opcrltor ots ﬁallod on the DEPOS!! command. lt has
i its own h erarchy tab o wh ch allows any numeric “?e to be
H convortod t? tny other numeri s %ypo. The in onpat Lity table,
i however, stil prevents depositing D types nto types and
; vice versa.

OPERAIOR INFO_ENTRY (DEPOSIT, TABLEBASE, FORTRAN_HIERD_TABLE,
FORTRAN_IRCOMP_TABLE),
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16
oP 1§-$ - :32:25 AX=11 Bligs=32 v4.0-74 P
V0L=80 S3e0198e 99:37:80  Morale. Shiusadi ared ass. a9e .8
! type mappings. This will ensure that EV BU will print as a signed integer, '
! for example.
i The identity operator does not require any tables.

?Peaarou_xnro_eurav (IDENTITY, TABLEBASE, TABLEBASE, TABLEBASE)
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MACRO OPERATOR INFORMATION TABLES

8
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This section contains the Operator Routine and Type tables needed to
evaluate expressions in the MACRO Language.

A

Although MACRO does not contain run=time expressions in the languazc
we provide a set of operators much the same as that provided for B 1§s:

Arithaotit: ¢ =« /3 MOD (binary @ is the shift oﬁcrator)
Relational: EQL NEQ LSS LEQ GTR GEQ (SSU LEQU GTRU GEQ
Logical: AND OR XOR EQV NOT

Bit selection: X<p,s,e>

Indirection: @

Define a Type Hagting Table for MACRO.

MACRO declares all its data to be lLabels, which means we get type ZI,
even though we roall{ want to treat it as integer. To simplify things,
we just map ZI to integer here.

YPE_MAPPING_TABLE (MACRO_MAP_TABLE,
5;pe,anPu,soce 1, D),

N

VO NO WS NN = O C O NS LIN = OV~

Yo

W) —

Define the t‘po Conversion Information Table for MACRO.
We specify the Mapping Table defined above. There is no lLanguage
specific table for conversions = we just use the rules in DBGSLYT_DX_DX

ONVERSION_INFO_TABLE (MACRO_CVTINFO_TABLE

VIS WIN = OV ~NO WV W = O O VSN OO NOVS W20

2;3 CONVERSION_INFO_ENTRY (MACRO_MAP_TABLE, TABLEBASE));
0
471 ! Define the Type Hierarchy Table. AlLL operations are done on signed longwords.
67§ ! Thus we provide a path for all types to be converted to signed longwords.
7 ! Note = even though we do not ?ot dtypes B, W, BU, WU, LU from the
74 ! MACRO DST, we provide conversion paths here, in case the user is debugging
;S % 8 module produced by another lLanguage but with Language set to MACRO.
B 679 TYPE_HIERARCHY_TABLE (MACRO_HIER_TABLE,
P ;8 TYPE_GRAPH_EDGE (BU, WUTJ,
4 TYPE_GRAPH_EDGE (WU, LU),
P TYPE_GRAPH_EDGE (LU, L),
P TYPE_GRAPH_EDGE (B , W),
P 34 i TYPE_GRAPH_EDGE (W , L),

! Define the Type Hierarchy Table for DEPOSIT.

! This is a circular graph which includes all types that can be obtained
! from calling PRIM_TO_VAL on a MACRO primary. (Plus some other types as
! well - see above note).

! What this means is that

g any type is convertible to any other type on a DEPOSIT.
T

YPE_MWIERARCHY_TABLE (MACRO_WIERD_TABLE,
TYPE_GRAPH_EDGE (B, BU)
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1§-so -1984 00:32:25 AX=11 Bligs=-32
-503-1334 g?:?f:fA DEBUG. SRC IDBGEV

TYPE_GRAPH_EDGE (BU, W),

TYPE “GRAPH_ (W, W),

TYPE "GRAPH_EDGE (WU, L),

TYPE “GRAPH_EDGE (L, LU)

TYPE-GRAPH_EDGE (LU, VUJ

TYPE_GRAPH_EDGE (VU, SVUJ,

TYPE“GRAPH_EDGE (SVU, SV).

TYPE “GRAPH_EDGE (SV, V),

TYPE "GRAPH"EDGE (V, 2I)

TYPE ~GRAPH_EDGE <‘i 1EM),

B;PE,GRAPH-EDGE (ZER, B),

! ALL of the arithmetic, relational, and logicol
! operators just operate on longword quantities.

; Define the Operator Routine Table for MACRO addition.

OPERATOR_ROUTINE_TABLE (MACRO_ADD TABLE
OPERATOR_ROUTINE (L, L, L; ADB_L_L)J;

% Define the Operator Routine Table for MACRO subtraction.

OPERATOR_ROUTINE_TABLE (MACRO_SUB_TABLE
OPERKTOR_ROUTINE (L, L, C, SOB_L_LJ);

E Define the Operator Routine Table for MACRO multiplication.

OPERATOR_ROUTINE_TABLE (MACRO_MUL _TABLE
OPERATOR_ROUTINE (L, L, L; MUC_L_L)J;

; Define the Operator Routine Table for MACRO Division.

OPERATOR_ROUTINE_TABLE (MACRO_DIV TABLE
OPERATOR_ROUTINE (L. L, L, DIV_L_U)J;

; Define the Operator Routine Table for MACRO arithmetic shift.

OPERATOR_ROUTINE_TABLE (MACRO_SHIFT_TABLE,
OPERKTOR_ROUTINE (L, L, L. SHIFT_LEFT_L_L));

; Define the Operator Routine Table for MACRO modulus.

OPERATOR_ROUTINE TABLE (MACRO_MOD TABLE
OPERKTOR_ROUTINE (L, L, L. MOB_L_L)J;

; Define the Operator Routine Table for MACRO Unary Plus.
OPERATOR_ROUTINE_TABLE (MACRO_UNARY_PLUS_TABLE,

! The following are not Language dop*ndent types. This is needed for DEBUG
; types. For example, DEP/QUAD L= +1,

OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B),
OPERATOR™ROUTINE (W, W, W, UNARYZPLUSTW),
OPERATOR”ROUTINE (F, F, F, UNARYZPLUSZF),
OPERATORZROUTINE (D, D, D, UNARYZPLUS]D),

V4,0-74
ALOP.B3

5:1
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V04000 il R MLt TN, P9 18
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= 1 OPERATOR_ROUTINE (G, G, G, UNARY_PLUS_G),
P 1 OPERATOR ROUTIN (H, H, H, UNARY" JPLUS_H),
S B 1 OPERATORZROUTINE (P, P, P, UNARYZPLUSCP),
F 1 OPERATOR™ JROUTINE (Q, Q, Q, UNARY® JPLUS_Q),
: ; } OPERATOR™ JROUTINE (O, 0, O, UNARY PLUS 0),
2 } OPERATOR_ROUTINE (L, L, L, UNARY_PLUS_L));
21 8 } ; Define the Operator Routine Table for MACRO Unary Minus.
2‘ : §° } OPERATOR JROUTINE _TABLE (MACRO_UNARY_MINUS_TABLE,
45 P 3565 1 ! The following are not Lan uoso pgndont types. This is needed for DEBUG
2 : : 1 ; types. For example, DEP/
4 p 59 ] " OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),
4 # 1 OPERATORZROUTINE (W, W, W, UNARY_MINUS-W),
S0 B g 1 OPERATOR_ROUTINE (F, F, F, UNARY_MINUS_F),
gl P # 1 OPERATOR_ROUT (D, D, D, UNARY_MINUS_D),
§ S ? 1 OPERATOR_ROUTINE (G, G, G, UNARY_MINUS_G),
S P 3571 1 OPERATOR_ROUTINE (M, H, H, UNARY_MINUS_W),
S4 S 57; 1 OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P),
SS P 3573 1 OPERATORZROUTINE (Q, Q, Q, UNARY_MINUSZQ),
g : ;g } OPERATOR" JROUTINE (O, O, O, UNARY HHNUS 0).
gg g;’ } OPERATOR_ROUTINE (L, L, L, UNARY_MINUS_L));
g? g;g } : Define the Operator Routine Table for MACRO Equal.
6 P 3580 1 OPERATOR ROUTINE _TABLE (HACRO JEQUAL TABLE.
g‘ 231 } OPERATOR_ROUTINE (L, L, L, EQL_C_L))
ssf } : Define the Operator Routine Table for MACRO Not Equal.
4 ggg 1 OPERATOR _ROUTINE TABLE (MACRO_NOT_EQUAL _TABLE,
§'$ } OPERATOR_ROUTINE (L, L, L, NeG_L_L)Y;
ggg } : Define the Operator Routine Table for MACRO Less Than.
P 3590 1 OPERATOR _ROUTINE TABLE (HACRO Lss THAN TABLE.
gg1 } OPERATOR_ROUTINE (L, L, L, LSS_L_LY);
535 } : Define the Operator Routino Table for MACRO Greater Than.
P ;95 1 OPERAIOR ROUTINE_TABLE (MACRO_GTR_THAN_TABLE,
39 } OPERATOR_ROUTINE (L, L, L, GTR_L_LY);
gs } g Define the Operator Routine Table for MACRO Less Than or Equal.
P 1 OPERATOR_ROUTINE TABLE (MACRO_LSS_EQUAL _TABLE,
} OPERATOR_ROUTINE (L, L, L, LEG_L_L)Y;
; } : Define the Operator Routine Table for MACRO Greater Than or Equal.
& S 1 OPERATOR_ROUTINE TABLE (MACRO _GTR_EQUAL _TABLE,
} OPERATOR_ROUTINE (L, L, L, GEQ@_L_L)TY;
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; Define the Operator Routine Table for MACRO Less Than Unsigned.

OPERATOR_ROUTINE_TABLE (MACRO_LSSU_THAN_TABLE,
OPERATOR_ROUT INE EL. L, L, LSSTLU_LD));

E Define the Operator Routine Table for MACRO Greater Than Unsigned.

OPERATOR_ROUTINE_TABLE (MACRO GTRU_ THAN TABLE,
OPERATOR_ROUTINE iL. L, L; GTRTLU_LDY);

g Define the Operator Routine Table for MACRO Less Than or Equal Unsigned.

OPERATOR_ROUTINE_TABLE (MACRO_LSSU_EQUAL_TABLE,
OPERATOR_ROUTINE (L, L., L, LEQTLU_LUY);

; Define the Operator Routine Table for MACRO Greater Than or Equal Unsigned.

OPERATOR_ROUTINE_TABLE (MACRO_GTRU_EQUAL_TABLE,
OPERATOR_ROUTINE (L, L, L; GEQZLU_LUT);

; Define the Operator Routine Table for MACRO Bitwise And.

OPERATOR_ROUTINE_TABLE (MACRO_BIT AND_TABLE
OPERKTOR_ROUTINE (L, L, L; BIT_ANB_L_L)J;

; Define the Operator Routine Table for MACRO Bitwise Or.

OPERATOR_ROUTINE_TABLE (MACRO_BIT OR_TABLE
OPERKTOR_ROUTINE (L, L, L. BIT_OR_L_L)J;

; Define the Operator Routine Table for MACRO Bitwise Xor.

OPERATOR_ROUTINE_TABLE (MACRO_BIT_XOR_TABLE
OPERKTOR_ROUTINE (L, L., L; BIT_XOR_L_L)J;

; Define the Operator Routine Table for MACRO Bitwise Eqv.

OPERATOR_ROUTINE_TABLE (MACRO_BIT_EQV_TABLE
OPERATOR_ROUTINE (L, L, L, BIT_EQU_L_L)S;

; Define the Operator Routine Table for MACRO Bitwise Not.

OPERATOR_ROUTINE_TABLE (MACRO_BIT_NOT_TABLE,
OPERKTOR_ROUTINE (L, L, L, BIT_NOT_L));

Define the Operator Routine Table for MACRO bit selection.
Bit soloc:ion is a Llittle unusual. It basically just modifies
the descriptor for the address.

When not combined with a fetch, X<p,s.e> is equivalent to X+p/8
When combined with a fetch, ?X<p s.,e> extracts s bits starting from
position p, with sign extension in e is 1,

See the routines DBGSBLISS BITSELECT and DBGSBLISS_INDIRECTION,
and also the comments in the BLISS tables.

OPERATOR_ROUTINE_TABLE (MACRO_BITSELECT_TABLE,
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27 r, OPERATOR_ROUTINE (L, L, L, BITSELECT));
Ai fﬁ ! Define the Oocrator Routine Table for HACRO indirection.
b6 H Yhi’ oporator is the only one that o;c es its ’ funonts. $0
1 1605 ! it 1s the only one that may see all of the poss ble data types.
i 2-7' E The result o tho fetch is always a longword.
& p 75 OPERATOR nounue rmi mcno xumect 1ABLE
5 P 367 RKT a DIRECT_LU
? P 3674 ERATON,ROUIIN L uo RECT_L u 0
P 3675 OPERATOR_ROUTIN (BU.BU.L. NDIRECT_LU),
s P ,f79 OPERATOR_ROUTINE (WU,WU,L, IND RECT_LU).
P 367 OPERATOR_ROUTINE (LU,LU,L, INDIRECTY_LU),
260 P 673 OPERATOR_ROUTINE (V, V, L, INDIRECT_LU),
61 P 367 OPERATOR_ROUTINE (VU,VU,L, INDIRECT_LU),
§6§ P 368C OPERATOR_ROUTINE (Sv,Sv,L. JNDHRECT L),
6 P <f(1 OPERATOR_ROUTINE (Svu,Svu,L NDIRECT LU,
gg -- OPERATOR"ROUTINE (L, L, L. inm ECT_LO));
26 "S 5 Define the Operator Information Table for MACRO.
ggg B6 OPERATOR_INFO_TABLE (MACRO_OPINFO_TABLE,
$70

~
P

! ALL of the arithmetic, logical, and relational operators use the
same hierarchy table. The FA s% fetch flag means that, Like BLISS,
}: 5::.op¢rands are not explicitly fetched, address arithmetic

EVAL A+B u?l[ add the addresses of A and B

EVAL 8A+38 will add the contents of A and B

OPERATOR_INFO_ENTRY
. nﬁ%ﬁ'xﬂrou mcao _UNARY_PLUS_TABLE, MACRO_HIER_TABLE, TABLEBASE, FALSE),

( ms mcno UNARY_MINUS_TABLE, MACRO_MIER_TABLE, TABLEBASE, FALSE),
OPERATOR_ mro _ENTRY

(BIT-NOT mcao _BIT_NOT_TABLE, MACRO_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR™INFO_EN

(ADD? lo ADD _TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),
OPERATOR mro ERTR

(SUBTRACT: mcao SUB_TABLE, MACRO_WIER_TABLE, TABLEF E, FALSE),
OPERATOR mro ENT

(MULTIPLY: mno _MUL_TABLE, MACRO_MWIER_TABLE, TABLEBASE, FALSE),
oremon INFO ENT

xvros‘ mno DIV_TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),

. 3. "H ) ". RO ONONC
S32323P 000888
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OPERATOR INFQ ENTR

3% 10 (LEFT_SHIF mcao SHIFT_TABLE, MACRO_WIER_TABLE, TABLEBASE. FALSE),
32 1 OPERATOR_INFO_ENTRY
9% 1% CEQUAL . RRCRO. EQUAL _TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),
395 1 OPERATOR_IKFQ EN TRY
39 14 opent oL °?3tt WACRO_NOT_EQUAL _TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE).,
598 18 (m:#m: mcao _GTR_THAN_TABLE, MACRO_HWIER_TABLE, TABLEBASE, FALSE),
599 1 oremoa,{uro,e

1 (LSSTTHAN: RACRO _LSS_THAN_TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),

1 OPERATOR” INFO ENTRY

INF

—=O 000

NF
a Sté ?ACRO GTR_EQUAL _TABLE, MACRO_HIER_TABLE, TABLEBASE, FALSE),

NN
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H 16
"83e-108e Nidhisl  DERUG. SR(MadE Ao ass:
AL WACRO_LSS_EQUAL_TABLE, WACRO_MIER_TABLE, TABLEBASE, FALSE).
¢ JACRO_MOD_TABLE, WACRO_WIER_TABLE, TABLEBASE, FALSE),
MACRO_GTRU_THAN_TABLE, WACRO_WIER_TABLE, TABLEBASE. FALSE),
«qHACRO_LSSU_THAN_TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),
C Ue MACRO_GTRU_EQUAL_TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),
U

faeACRO-LSSU_EOUAL_fkﬂLE. MACRO_HIER_TABLE, TABLEBASE, FALSE),
C

OPER

o
v
m
»
Py TP L T T

L=
™m
PPN PN PN P PN Py PN PN P

INFO_EN
faﬂ ﬂ:ggg.ﬂlf-xDR_?ABLE. MACRO_HIER_TABLE, TABLEBASE, FALSE),

OPE FO_E
“EQV, "MACRO_BIT_EQV_TABLE, MACRO_HIER_TABLE, TABLEBASE, FALSE),
OPERATOR™INFO_ENTRY
(BITSELECT, MACRO_BITSELECT_TABLE, MACRO_WIER_TABLE, TABLEBASE, FALSE),

% CONVERT gets used to convert value descriptors to integer type.

OPERATOR_INFO_ENTRY
(CONVERT, “TABLEBASE, MACRO_HIER_TABLE, TABLEBASE, FALSE),

! The INDIRECT operator (@) is the only one that does a fetch, so the
; fetch flag is set to TRUE for this operator.

OPERATOR_INFO_ENTRY
(INDTRECTS MACRO_INDIRECT_TABLE, MACRO_X1ER_TABLE, TABLEBASE, TRUE),

! DEPOSIT uses its own hierarchy table which allows any dtype to be

! deposited into any other. The fetch flag is false, meaning no implicit
E fetch is done on the right-hand-side of the dcpos‘t.

i
i

E.g. DEP A = B deposits the address of B into A;
DEP A = 388 deposits the contents of B into A.

OPERATOR_INFO_ENTRY
(DEPOSIT,"TABLEBASE, MACRO_HIERD_TABLE, TABLEBASE, FALSE),

! The IDENTITY operator is used to turn primaries into values at
! the end of an evaluate command. This ensures that EVAL A will
! do exactly the same thing (go through the same code path)

; as EVAL A+0 or EVAL +A

OPERATOR_INFO_ENTRY
(IDERTITY; TABLEBASE, TABLEBASE, TABLEBASE, FALSE)
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: 1!

: ig; } ; PASCAL OPERATOR INFORMATION TABLES

: 77t 11§

: 773 1 ! This section contains the Operator Routine and Type tables needed to

: 36¢ ;7 } ; evaluate expressions in the PASCAL Language.

S --s ; ? } g The following summarizes the information from the PASCAL manual.

: 3666 ; i } g PASCAL Data Types:

: 3668 785 1 i . Ordinal (scalar)

: 3665 7 1} " ntoqor (s'gncd L, =2**31¢1 to 2+*31=1, unsigned L, 0 to 2+*32-1)
: 3670 7 1! binary, octal, and hexdecimal. Note: Integer value > MAXINT,
: -;1 ; 3 } ; that valuo is treated unsigned, otherwise is always troltod as
: 387 730 1 zharactor (singlo charactcr).

: 3674 9 1! .Boolean (TRUE, FALSE).

: 3675 79 1! .Enumerated (an ordorod set of constant values denoted by 1 to 65535
: 367 793 1!} dentifiers).

: 367 79 1! .Subrange (a Limited portion of another ordinal type for use as a
; 35678 79 1! distinct typo).

! 3680 198 1 R

: ola1l : -

: 3681 798 11} F_ 9.- ., =1.70e ; 9.- 1.70 cga

i 3088 200 | i o +§29-308, 20 7§ 63 7 303'7 4304308

: -3 801 11 Mz -84 q-69gé 20.3904942, " 0-84a-4932. 0.39q4932

: 368 gcgi ] i . Structured

: 68 agg } 2 zsggnb. AQRAV. VARYING OF CHAR, SET, and FILE

: 589 309 1 1. use constructor to set constant valuc. except FILE

: 3690 07 1! 2. an item of an{ structured t‘g can be packed xcogt VARY ING
; 3691 08 1} RECORD, RECORD with Variants, ARRAY, VARYING OF CHAR, SET, FILE
: -3 8?8 } ; (of ordinal, real, structured and po inter).

: 3694 11 14 . Pointer

: 3695 li 1 ; dynamic variable, NIL.

é ‘53? 8}6 } i Compatibility:

: 3698 15 1! . Structural

: 3699 }9 } 5 . Assignment

: 52 18 1 Type Convorsion

: 37 i 13 1! - JAri thnot?c Types

: 57 ? 1! INTEGER (lowest)

: 57 1! UNSIGNED

: 3705 i 1! REAL

: 37 1! DOUBLE

$ ;83 g } ; QUARD (highest)

: 57 1 .Character Types

¢ %710 $1i CHAR » (Lowest)

14} 8 1! PACKED ARRAY OF CHAR

: ;}; } g VARYING OF CHAR (highest)
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! Operators

JArithmetic (¢ = = =« / DIV REM MOD)

¢ = « v gperate on Arithmetic Types and produces a result of the
same type as the values.

/ operates on Arithnotis Types and pro?utos 8 Real result.

DIV Rsn MOD operate on integer and unsigned and produces an integer or
unsigned result.

.Relational (= ¢ < <= > >=)
tc::sgiginll. Real, String or Set expressions and return a Boolean

.Logical (AND OR NOT)
Operate on Boolean expressions and produce a Boolean Value.

.String (¢ = © <€ €= > >=)
Operate on String expressions.

Set (¢ v =« = O <= >= [N)
Form the union, intersection, or difference of two sets, compares two

!
!
H
!
!
!
!
!
]
i
i
i
!
!
!
!
!
!
!
; sets, or tests an ordinal value for inclusion in a set.

! Define a Mapping Table for PASCAL.

! The compiler gives us a dtlpt of DSTSK_BOOL.

! We've defined a DSCSX _DTYP _aook = DSTSK_BOOL. But we then

! map this dt{po into our new DSCSK_DTYPE_TF. This keeps the dtype codes
. dense and also compatible across Tangauges.

TYPE_MAPPING_TABLE (PASCAL_MAP_TABLE,
TYPE_GRAPH_EDGE (TPTR,“LU)
TYPE_GRAPH_EDGE (BOOL, TF)J;

! Define the Type Conversion Information Table for PASCAL.
! PASCAL has a nlpging table but no language-specific table of
; exceptions. It thus uses the DEBUG conversions given in DBGSCVT_DX_DX.

CONVERSION_INFO_TABLE (PASCAL_CVTINFO_TABLE,
CONVERSION_INFO_ENTRY (PASCAL_MAP_TABLE, TABLEBASE, TRUE));

Disrine the Type Hierarchy Table for PASCAL.
This sgocifios that, for numeric types,
implicit conversions always go up along
the hierarchy

]
i
i
i
!
% B=>WU=>L=>LU=>F=>D->H

i 1t /6_FLOA: was specified then substitute G for D in the above.
{ Note = the PASCAL compiler never generates B or W, but we allow
!

:
T

8 conversion path so th?t such data can ?' accessed if your language
is set to PASCAL in a mixed=language environment.

Text can be converted to varying text for string operations.

YPE_WIERARCHY_TABLE (PASCAL_WIER_TABLE,
TYPE_GRAPH_EDGE (T, VT),

16
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Page

4
(17%



e e 00 000000 000000000000 00000000000000000000000000 0000000000000 0000000000000 0000000000000000B0RIBINIBEBeBeBEBRS

K 16
ALOP 16=Sep=1984 00:32:25 AX=11 Bligs=32 v4.0-74 Pa 73
3825308 2-503-1336 39:22356 DEBUG.SRC!DBG%VALOP.BS 31 °'(17)

1 P 3 TVPE_GRAPN,EDGE (B, W),
14 P TVPE_GRAPN, DGE (W, L)
8 P TYPE-GRAPHZEDGE (L. LUS.
774 P TYPE_GRAPH_ DGE (LU, F),
775 P 9; TYPE_GRAPH_EDGE (F, D),
77 P 389 TYPE_GRAPM_EDGE (F, G),
77 P 3894 TYPE_GRAPH_EDGE (D, W),
7 P 3895 TYPE_GRAPM_EDGE (G, W),
;I 8? 0);
781 33 ! Dofin’ a smaller T¥pc Hiornrchg Table for PASCAL.
7 i ! This is a subset of the above table, and can be used for operators
; 98? E that only allow integer types. F
785 P 390 TYPE_HIERARCHY_TABLE (PASCAL_MHIER1_TABLE, ‘
7 P 390 TYPE_GRAPH_EDGE (B, W),
7 P 3904 TYPE_GRAPH_EDGE (W, L)
7 P 3905 E;PE_GRAPH,EDGE (L, LV,

303 |

90 ! Define the Type Hierarchy Table for PASCAL deposit.

90 his specifies what we will allow on a DEPOSIT command. That is,

! if there is a path from one dtype to another in the table below
! then we will allow the first to be deposited into the second.

i
1
1
1
1
! We have adopted similar rules as the PASCAL compiler; that is, in

! general, if the compiler allows the assignment we will allow the deposit.
: here may be a few cases where we are more permissive than the compiler.
T

YPE_WIERARCHY_TABLE (PASCAL_HIERD_TABLE,
TYPE_GRAPH_EDGE (L, LU),

! Allow integers to be deposited into onl of SUBRNG, or ENUM,

! The type converter will call a TYPEID_CHECK routine which will
! give an informational if the Language does not allow the

; assignment. We do, however, do the operation anyway.

TYPE_GRAPH_EDGE (LU, SUBRNG),
TYPE_GRAPH_EDGE (LU, ENUM),
TYPE_GRAPH_EDGE (LU, SET),

% Allow assignments in an upward direction.

TYPE_GRAPH_EDGE (LU, F),
TYPE_GRAPH_EDGE (F, D),
TYPE_GRAPH_EDGE (F, G),
TYPE_GRAPH_EDGE (D, W),
TYPE_GRAPH_EDGE (G, W),

; Text can be assigned into a VT variable.
TYPE_GRAPH_EDGE (T, VT).

! Allow assign-onts of T, ENUM, and TF to subrange. Subrange
; can be such things as "a‘..'2', red..green, or false..true

TYPE_GRAPH_EDGE (T, SET),
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TYPE,GRAPH_ DGE (T, SUBRNG),
TYPE “GRAPH™ ocs (ENUM, SET).
TYPE_GRAPH_EDGE (ENUM, SUBRNG),
rvre-enapa,eoss (TF, SET),
TYPE_GRAPH_EDGE (TF, SUBRNG));

! Define the {pc lnconpatibilitz Table for PASCA&
: We do not allow types D and G to be mixed in arithmetic statements.

TYPE_INCOMP_TABLE (PASCAL_INCOMP <TABLE,
5;PE GRAPH_EDGE (D, G7,

Define the Operator Routine Table for PASCAL Addition.

We can add any of the numeric types. ''+'' can also be applied to sets,
in which case it means set union. It can be applied to varying strings
and in this case it ans string concatenation.

The additional specifier for strings and sets rcfors to a t¥goid check
routine that checks that the arguments are real z f compatible type.
See the routine DBG:PERFORH TYPEID_CHECK in DBGEVALOP.

OPERATOR_ROUTINE _TABLE (PASCAL ADD TABLE.

oreax oa ROUTINE (VT 07, CONCAT

OPERATOR"ROUTINE (SEf ét §Et UNIUN sef _SET, SET_SET),

oPeaAroa “ROUTINE (L

OPERATOR"ROUT INE (L

OPERATOR”ROUT INE g;
(6
(H

SEneEmoEnIEmoEn o En o an o -

OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE

! Define the Operator Routine Table for PASCAL Subtraction.

; ;uptraction can be done to any of the numeric t{

i can also be applied to sets, in which case it neans set difference.
i The additional spocifior for sets refers to a t{po check

i routine that checks that the arguments are really of compatible type.

: See the routine DBGSPERFORM_TYPEID_CHECK in DBGEVALOP.

OPERATOR_ROUT INE_TABLE (PASCAL SUO TABLE

OPERATOR_ROUTINE (SET, SET: SEY, DIFFERENCE_SET_SET, SET_SET),
oPeaAton,uourng Q. L. L. sua Ly,

OPERATOR”ROUTINE (LU, LU, LU, SUB_LU_LV),

OPERATOR™ROUTINE (F,F, F, SUB_F_F),

OPERATOR"ROUTINE (D, D. D. SUBD7D).

OPERATOR"ROUTINE (G. G. G. SUB G G)

OPERATOR™ROUTINE (M, M, M, SUBTH H)};

Define ?porltor Routin’ Table for PASCAL Hultiplication.
Multipl cat on can bo appl ed to ‘ f the nun:r C types.

*'' can also be applied to sets, in uh ch case 1t lcans set difference.
The ’ddit onal spec fior for sets refers to a t po check
routine that checks that the arguments ar real z compatible type.
See the routine DBGSPERFORM_TYPEID_ CHECK n DBGEVALOP.

H

$=-32 V4.0-74
CIDBGEVALOP.B3 31
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! Define the Operator Routine Table for PASCAL Exponentiation.
; This can be applied to any of the numeric types.
OPERATOR_ROUT INE VABLE (PASCAL _POWER_TABLE,

OPERATOR_ROUTINE (L, L, L. ERTL._L),

OPERATOR -ROUTINE (L LU, v POGE! L L).

OPERATOR"ROUTINE (F, F. F, Péue F.B)S

OPERATOR_ROUT INE (D. D. D. POWER™D D),

OPERATOR_ROUTINE (G, G. G, POWERG_G)
OPERATORZROUTINE (H, M, H, POWERZH_W)};

VOV900P

BERGRORCS88R08

efine the Operator Routine Table for PASCAL D Division.
:?S%:% ‘/"" is only for floating division, ‘DIV' is used for integer
v n.

‘
i
i
i
OPERATOR ROUTI ¢, TABLE (PASC L-
OPERATOR_i- T INE (F, F e F.

-3
- OO0 NO WIS IN) = O OO ~NO WV LI = O

DIV_
DIV®
DIV
OPERATOR_ROUT INE (G, G G, DIV_
OPERATOR_ROUTINE (H, W, H, DIV:
! Unary Plus and Minus can be appliod to any of the numeric types.
g Define the Operator Routine Table for PASCAL Unary plus.
OPERATOR_ROUTINE_TABLE (PASCAL_UNARY_PLUS_TABLE,

! The following are not lona 80 dopondont types. This is needed for DEBUG
; types. For example, DEP/ .

OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B),
OPERATOR”ROUTINE (W, W, W, UNARY“PLUS W) .
OPERATOR"ROUTINE (P, P. p? UNARY“PLUS"P)
0.

OPERATOR_i. JTINE (D, D, D
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OPERATOR_ROUTINE (Q, Q, UNARYZPLUS-Q),
OPERATORROUTINE (0, O, UNARY_PLUS_0),

OPERATOR_ROUTINE ( UNARY_PLUS L),
OPERATOR”ROUTINE ( LU, UNKRY PCUS L),
OPERATOR”ROUT INE ( . UNARY_PLOS F)?
OPERATOR”ROUT INE ( . “PLUS.
OPERATOR”ROUT INE ( » UNARY“PLUS™G)
OPERATOR”ROUT INE ( . UNARYZPLUS™H)§;

VS LI

bR h-h-h-h- - h-h-h-h-h-h-h-h b

-
{
D
G
H

e Yy Y

2:0000000000

-0

! Define the Operator Routine Table for PASCAL unary minus,
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4059 1!

: } OPERATOR_ROUTINE _TABLE (PASCAL_UNARY_MINUS_TABLE,

4 1 ! The following are not Language dependent types. This is needed for DEBUG
:82‘ } : types. For 2:onplo. DEP /8 8 p o o

4065 1 OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),

& 1 OPERATOR™ JROUTINE (W, W, W, UNARY_MINUS_W),

«06 1 OPERATOR™ JROUTINE (P, P, P, UNARY_MINUS_P),

4068 1 OPERATORTROUTINE (Q, Q, UNARY_MINUS_Q),

:0 } OPERATOR ROUTJNE (0, 0, O, UNARY_MINUS_O),

4 7? 1 OPERATOR_ROUTINE (L, L, L, UNARY_MINUS L),

4«07 1 OPERATOR ROUT4 NE (LU, LU, LU, UNARY MIRUS_L),

4073 1 OPERATOR”ROUTINE (F, F, f, UNARY_MIRUS_F);

4076 1 OPERATORZROUTINE (D, D, D, UNARY_MINUSCD),

4075 1 OPERATOR_ROUTINE (G, G, G, UNARY_MINUS_G)

28; } OPERATORCROUTINE (M, H. W, UNARY_MINUS W)} ;

4078 1

4079 1 ! Define the Operator Routine Table for PASCAL Integer Division,
:83? } : PASCAL has a DIV operator for integer divide.

4082 1 OPERATOR_ROUTINE TABLE (PASCAL _ lnTDlv TABLE,

408 1 OPERKTOR ROUTINE (L, L, L, DIV ).

:832 } OPERATOR”ROUTINE (LU, LU, LU, m LU_LU);

2839 } ! MOD and REM can only be applied to integer arguments.

:833 } : Define the Operator Routine Table for PASCAL Modulus.

4090 1 OPERATOR ROUTINE TABLE (PASCAL _MOD TABLE.

4091 1 OPERATOR_ROUTINE (L, L, MODTL L

:83 } OPERATOR”ROUTINE (LU, LU. Lu, Mob LU Lw);

4096 1

:832 } : Define the Operator Routine Table for PASCAL Remainder.

4097 1 OPERATOR_ROUTINE TABLE (PASCAL _REM_TABLE,

4098 1 OPERATOR_ROUTINE (L, L, L, REMTL L),

2?83 } OPERATOR_ROUT INE (LU. v, L, RE! LU Lu));

4101 1

610§ : ] Equal/ﬂotoqual can be agpliod to numeric *ypes, sets, enumeration types,
4105 1 ! strincs, inters, and Booleans.

4106 1 ! The SET_SET, and ENUM_ENUM parameters below

4105 1 ! specify a typeid check to be done to ensure that ogeronds being compared
&109 1 ! are really of compatible types. See the DBGSPERFORM_TYPEID_CHECLK routine
2}83 } ! in DBGEVALOP.

:}?3 } ; Define the Operator Routine Table for PASCAL equal.

4111 1 OPERATOR_ROUTINE_TABLE (PASCAL_EQL_TABLE

&11; 1 OPERATOR_ROUTINE (SET, SE! TF, EOL §EI SET, SET_SET),

«113 1 OPERATOR™ROUTINE (TF, TF, fF, aL_L7L),

6114 1 OPERATOR™ _ROUTINE (ENUM, GNUH TF EGL L_L., ENUM_ENUM),

4115 1 OPERATORCROUTINE (VT, VT, TF, Eal NT_0T1T,

Page 76
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OPERATOR_ROUTINE (L, L, TF, EQL_L_L),
OPERATORROUTINE (LU, Lu, fr, EQL-L D),
OPERATOR-ROUTINE (F,F, fr, EQL_F FY,
OPERATORZROUTINE (D, D, TF, EQL-D7D).
OPERATORZROUTINE (G, G, TF, EQL-G-G)
OPERATORZROUTINE (M, W, TF, EQL-H™H)J;

; Define the Operator Routine Table for PASCAL not equal.
OPERATOR_ROUTINE_TABLE (PASCAL_NEQ_TABLE

OPERATOR_ROUTINE (SET, SET; TF, NEQ_SET_SET, SET_SET),
OPERATORZROUTINE (TF, TF, fF, NEQ_L™L),
OPERATORZROUTINE (ENUM, ENUM, TF,"NEG ( L, ENUM_ENUM),
OPERATORZROUTINE (VT, VT, TF, NEG_VT_OTT,
OPERATORZROUTINE (L, L, fF, NEQ L-L)S

OPERATORCROUTINE (LU, Lu, fr, NEGTL (),
OPERATOR_ROUTINE (F, F, TF, NEQ_FFY,

OPERATOR”ROUTINE (D, D, TF, NEQ™DTD).

OPERATOR”ROUTINE (G. G, TF, NEQ G G)

OPERATORZROUTINE (M, W, TF, NEQ H H)};

: Define the Operator Routine Table for PASCAL greater than or equal to. ?
: Greater/equal can be applied to numeric types, sets, enumeration types,

! strings, and Booleans.

; On sets, it means ‘‘contains''.

OPERATOR_ROUTINE_TABLE (PASCAL_GEQ_TABLE

OPERKTOR_ROUTINE (SET, SET; TF, GEQG_SET_SET, SET_SET),
OPERATOR™ROUTINE (TF, TF, fF, GEQ_L-L),
OPERAIOR”ROUTINE (ENUM, ENUM, TF, GEQ_L L, ENUM_ENUM),
OPERATORZROUTINE (VT, VI, TF, GEG_VT_VUTY,
OPERATOR”ROUTINE (L, L, TF, GEQ L-L):

OPERATORZROUTINE (LU, (u, fr, GEGZLU LW,
OPERATOR_ROUTINE (F, F, TF, GEQ_F F);

OPERATOR”ROUTINE (D, D, TF. GEQ-D7D).

OPERATOR™ROUTINE (G, G, TF. GEQ™G~G)

OPERATOR_ROUTINE (M, H, TF, GEQ™H™W)};

! Define the Operator Routine Table for PASCAL great than.
: Greater than can be applied to numeric types, enumeration types,
; strings, and Booleans.

OPERATOR_ROUT INE_TABLE (PASCAL_GTR_TABLE,

OPERKTOR_ROUTINE (TF, TF, TF, GTR_L L),
OPERATORZROUTINE (ENUM, ENUM, TF,"GTR L _L, ENUM_ENUM),
OPERATORZROUTINE (VT, VT, TF, GTR_ :
OPERATORZROUTINE (L, L, fF, GTR L7L):

OPERATORROUTINE (LU, (u, fr, GTRTLU LWL,
OPERATOR™ROUTINE (F, F, TF, GTR_FTF):

OPERATORZROUTINE (D, D, TF, GTRZDTD),

OPERATOR”ROUTINE (G, G, TF, GTRZG-G)

OPERATORZROUTINE (M, W, TF, GTRTHIH)S;
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; &0 ? 617% 1

2t ar 1 Routine Table for PASCAL less than.

: 28?3 :};S } 3 E:::n:hzg.cgg'g:t:;pl?:d to numeric types, enumeration types,

: 4060 ‘1;9 } ; strings, and Booleans.

: 4061 41 i

: TINE TABLE (PASCAL LSS TABLE,
P pil ] o e e s s <
i ‘834 P 6181 1 OPERATOR“ROUTINE (ENUM, ENUM. TF,-LSS (. L. ENUM_ENUM) ,
Gde RO ] SEMISCAMMNE TS0

g :oo : 2} 4 } E:Eanton‘uoutiu (L0, v, fF, LSSTLU LWL,

4063 P 4185 1 OPERATOR”ROUTINE (F, F, fF, (SS_F F);
i 4069 P 4186 1 OPERATORZROUTINE (D, D, TF, LSSDTD),

: 4070 P 41 1 OPERATOR"ROUTINE (G, G, TF, LSS_G_G)‘_

;4071 4188 } OPERATORZROUTINE (M, H, TF, LSSTH H)};

;407 4189

5 pe 4 it s B ine Table for PASCAL lLess than or equal to.

: :g;g 2131 } ; E:::?:qﬁﬁf 22:rg:°:p=?$:dnto numeric types, sets, enumeration types,

: 407 &19§ 1 ! strings, and Booleans. &

. 407 4194 1 ! On sets it means ''is contained in'".

: 4078 aR 1 PASCAL_LEQ_TABLE

: ‘8‘3 : :}39 } opeasgggl?gg'ggsflﬁELfsér.sssr' TF; LEG_SET_SET, SET_SET),

: 1 P 4198 1 OPERATOR_ROUTINE (TF, TF, fF, LEQ_LTL), )

; 283 P 4199 1 orsaAroa:n83}§=E {5?""9;‘“??‘ 126 bgov%’L. ENUM_ENUM) ,

408 P 4200 1 OPERATOR"R Ve TF, LEQVI DT,

: TINE (L, L, TF, LEQ_LTL);

& M BRERE L

: P L] . . ot a .

: :839 : 2%8« } 8PERA70R:ROUTINE (b, D, TF, LEQTDD),

: 4088 P 4205 1 OPERATOR"ROUTINE (G, G, TF. Lso_c_s)i

: 4089 4206 1 OPERATORZROUTINE (M, H, TF, LEQ H H));

: 4090 4§or 1

i 2831 2 83 i ! The logical operators can only be applied to Booleans.

: 2886 : }? 1 ! Define the Operator Routine Table for PASCAL not.

: 4095 6212 1}

: NE _TABLE (PASCAL NOT TABLE

AN Y | e e g g por e,

: 4098 215 1

; 16 1 :

; £?8§ E }3 } ; Define the Operator Routine Table for PASCAL and.

e ; TINE _TABLE (PASCAL AND TABLE,

PG e 418 1 oeemaron aourine el PASCL MWD TABLE,

S 4104 6221 1

: :}8; 2 i } ! Define the Operator Routine Table for PASCAL or.

5 410 6226 1}

: TABLE (PASCAL_OR_TABLE,

e 2}33 " 2 ; } °"“6£?2:¥82{£857;~e (TF, TF, TF,7OR_L_L));

S 4110 3 1

g 1 :

: :}}} 2 g 1 ! Define the Operator Routine Table for PASCAL Set IN.
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Sets can be composed of integers, characters, Booleans, or
enumeration types, so we allow the 1n?u rz whether an element
of one of those types is in the set, The typeid_check routine
is present to check that the type of the Left arg matches the
element type of the set.

- - - -

.

OPERATOR_ROUTINE_TABLE (PASCAL_I% TABLE
OPERKTOR _ROUTINE (., SET, TF, 'IN SEf SET, SET_SET)
OPERATOR™ROUTINE (LU, SEf, TF, IR SET SEf, SET SETS,
OPERATOR"ROUTINE (T, SET, TF, IN SET SET, SET SET)
OPERATOR"ROUTINE (1F, SEf, TF, IR SET Sef, "SET SETS
OPERATORZROUTINE (ENUM, SET, fr, IN_SET_sér, SET_sef));

; Define the Operator Routine Table for the PASCAL built=in function SUCC.

OPERATOR ROUTINE TABLE (PASCAL SUCCESSOR TABLE,
OPERATOR_ROUTINE (ENUM, ENOM, ENUM, SUCC_ENUM, ENUM_ENUM));

; Define the Operator Routine Table for the PASCAL built=in function PRED.

OPERATOR ROUTINE TABLE (PASCAL PREDECESSOR TABLE,
OPERATOR_ROUTINE (ENUM, ENOM, ENUM, PRED_ENUM, ENUM_ENUM));

f Define the Operator Information Table for PASCAL.
OPERATOR_INFO_TABLE (PASCAL_OPINFO_TABLE,

! The follouin? arithmetic operators use the normal hierarchy table and
5 the incompatibility table.

OPERATOR_INFO_ENTRY

(ADD; PASCAL_ADD_TABLE, PASCAL_MIER_TABLE, PASCAL_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(SUBTRACT, PASCAL_SUB_TABLE, PASCAL_WIER_TABLE, PASCAL_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(MULTIPLY, PASCAL_MUL_TABLE, PASCAL_MIER_TABLE, PASCAL_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(POWER _OF; PASCAL_POWER_TABLE, PASCAL_HIER_TABLE, PASCAL_INCOMP_TABLE),
OPERATOR_IRFO_ENTRY

(DIVIDE, PASCAL_DIV_TABLE, PASCAL_HIER_TABLE, PASCAL_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(UNARY _PLOS, PASCAL_UNARY_PLUS_TABLE, PASCAL_HIER_TABLE, PASCAL_INCOMP_TABLE),
OPERATOR_IRFO_ENTRY

(UNARY_MIRUS, PASCAL_UNARY_MINUS_TABLE, PASCAL_HIER_TABLE, PASCAL_INCOMP_TABLE),

V, MOD, and REM operate onl{ on integers and thus use the smaller
erarchy table HIER1. It would also be OK to use the HIER table
: t 2 smaller table makes the code run faster.

OPERATOR_INFO_ENTRY

(INTZDIVIDE, PASCAL_INTDIV_TABLE, PASCAL_WIER1_TABLE, TABLEBASE),
OPERATOR™ INFO_ENTRY

(MODOLUS, "PASCAL_MLO_TABLE, PASCAL_WIER1_TABLE, TABLEBASE),
OPERATOR_INFO_ENTRY

: 0l
! hi
: bu
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5 table above, with no implicit conversions.

OPERATOR_INFO_ENTRY
(SET_MEMBER, PASCAL_IN_TABLE, TABLEBASE, TABLEBASE),

! CONVERT gets used to convert subscripts to the appropriate type.
! We speci the HIERD table to allow the same conversions
; that we allow on a DEPOSIT.

OPERATOR INFO_ENTRY
(CONVERT, "TABLEBASE, PASCAL_WIERD_TABLE, PASCAL_INCOMP_TABL.:®,

! DEPOSIT gets used in the DEPOSIT operator. The HIERD table allows,
! for the most ?ort. the same combinations that the PASCAL compiler
5 allows on assignment.

OPERATOR_INFO_ENTRY
(DEPOSIT, TABLEBASE, PASCAL_MIERD_TABLE, PASCAL_INCOMP_TABLE),

¥
16=-Sep=1984 00:32:25 AX=11 Bliss=32 v4,0-74 Pa 0
g-SQp-lggt g?:?i:ib !DGOUG.SnC D!vanLOP.BS 3 °'(1’)'
| 3 2};? (REMAINDER, PASCAL_REM_TABLE, PASCAL_WIERY_TABLE, PASCAL_INCOMP_TABLE),
! 417§ ! The relational ?g’rators all use the normal HIER table and the
| :};‘ ; normal incompatibility table.
6175 OPERATOR _INFO_ENTRY
&179 (EQUAL, PASCAL EQL_TABLE, PASCAL_HIER_TABLE, PASCAL_INCOMP_TABLE),
|3 617 OPERATOR_INFO_ENTRY
6178 (NOT_EQUAL, PASCAL_NEQ_TABLE, PASCAL_WIER_TABLE, PASCAL_INCOMP_TABLE),
4179 OPERATORINFO_ENTRY
4180 (LSS_THAN, PASCAL_LSS_TABLE, PASCAL_MIER_TABLE, PASCAL_INCOMP_TABLE),
6181 OPERATOR_INFO_ENTRY
41 i (GTRZTHANT PASCAL_GTR_TABLE, PASCAL_MIER_TABLE, PASCAL_INCOMP_TABLE),
N NTRY
418 OPERATORZINFO_ENTR
613& (LSS_EQUALC, PASCAL_LEQ_TABLE, PASCAL_HIER_TABLE, PASCAL_INCOMP_TABLE),
4185 OPERATOR”INFO_ENTRY
2}39 (GTRZEQUAL, PASCAL_GEQ_TABLE, PASCAL_MIER_TABLE, PASCAL_INCOMP_TABLE),
(188 ! The logical oferators only operate on the type TF. They thus need no
6}88 ; hierarchy table and no incompatibility table.
191 OPERATOR_INFO_ENTRY
19; (ANDT PASTAL_AND_TABLE, TABLEBASE, TABLEBASE),
19 OPERATOR_INFO_ENTRY
194 (OR,“PASCAL OR TABLE, TABLEBASE, TABLEBASE),
195 OPERATOR_INFO_ERTRY
}39 (NOT, PASCAL,NOT_TABLE. TABLEBASE, TABLEBASE),
lgg ! Set member is only allowed between the pairs given in the operator
00
81
08
04
05
06
07
08
09

— e i s e i i i e = DOOOO L] VOO OOOO
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! The identity operator is called at the end of an EVALUATE command
! if we still have a Primary and we need to convert it to a Value
; Descriptor.

OPERATOR [NFO_ENTRY
(IDERTITY; TABLEBASE, TABLEBASE, TABLEBASE),

! Built=in functions use only the tables required by the particular
! function. Most need not use the hierarchy table or the incompatibility
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: 4227 P 436 1 ! table.

4 g P 4345 1 |

4 P& 9 1 OPERATOR INFO ENTRY

2 ! : z } (SUCCESSOR, PASCAL_SUCCESSOR_TABLE, TABLEBASE, TABLEBASE),

4 ; P& 3 1 OPERATOR _INFO_ENTRY

: P:ig } (PREDECESSOR, PASCAL_PREDECESSOR_TABLE, TABLEBASE, TABLEBASE)
4235 6352 1 y
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4353 1!

: g } ; PLI OPERATOR INFORMATION TABLES

4 ] i

[ 9 1 ! This section contains the Operator Routine and Type tables needed to

: 3 } : evaluate expressions in the PLI language.

2 ? } g Summary of Data Types

2 6; } g .Computational data types

2 gg } g .Arithmetic data types

4 11 = fix=point binar (integers)

& 6’ 1! FIXEB [BINARY] !(p)] ’ 1 <=p<=7_(byte)

4368 1! <=p<=15 (word)

4369 1! 6<=p<=31_(longword)

&370 1! default=(31)

2 i } ; Note: all integer constants are represented as fixed-point decimal.
4 11 = fixed-point decimal (decimal integers and fractions)

376 1! [FIIEDS DECIMAL [(pl,.ql)] 1<gp<=31

4375 1! 0<=q<=p

: } ; default=(10,0)

4 1i = floating- oint ( inar{ and decimal)

4 1! CDECIMAL/BINARY] [(p)]

4380 1! BINARY: default 1¢<=p<=113 p: no. of bits in mantissa
4381 1! default=(24)

4 Si 1} DECIMAL 1<=p<=34 p: no. of digits in mantissa
2§g‘ } 5 default=(7)

4385 1 | floatin int values sign bits  exponent bits fractional bits
4 8? 1! .F (1(88(2 )/ (1<=p<=24) ? - ik

4387 1! D (B<=p<=15)/(25¢=p<=53) 1 g

4388 1! .G (same as abov;) 1 1 5

2 33 } ; H (16<=p<=34)/(54<=p<=113)1 15 113

4391 1 | - gicturcd (fixed=point data stored in character form)

2 g } ; ICTURE ‘picture’

6394 1§ .Charoctor—ttring data

4395 1! CHARACTER [(n)) CVARYING) n<=32767

: 39 } ; default=(1)

4398 1 | .Bit-ttring data

4399 1! BIT [(n)) CALIGNED] n<=32767 bits

22 g } ; default=(1)

4402 1 i PLI pads the bit-string value in the direction of Least significance with
228‘ } ; zeros or truncates the least significant bits from the bit=string value.
405 1 | note: DECLARE ABIT BIT (10);

668’ 1! ABIT = '?811'5'

:20 } ; (high memory) 0000001101 (lLow memory)

409 1} ‘character=string'Bn is not supported.
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.Noncomputational data types
.Entrl constants and variables

BB DDDDS DS
PN Y YN

: & 1? B

: & 11 31

: & 1§ 1!

s & 1 1

: & » 313

: & o B B

: & 19 1 ! .Label constants and variables

: & 17 1! L.File constants and variables

: & 13 1! .Pointers

: 2 10 } ; .Areas and offsets

P4 4421 1 | Aggregates

s & 44 § 1! .3?r.33

: & L4 1 ! .Structures

: & 4624 1!

: & 4425 1 ! Operators and Operands

: & 44 ? 1 ! Arithmetic (¢ = / * wx) Arithmetic operands

: & &4 1 ! .Relational (> < *> *¢ >= ¢= computational operands only

: & 4428 1! = *=z) two operands of the same type of all
: & 46429 1 ! .Logical (* ¢ ) Bit-string operands

3 2 22 ? } ; .Concatenation (! Bit-string/Character=-string

: 2 22 i } E Note: / should not be used to divide two fixed=point binary operand.

: & 4434 1 ! Precedence:

: & 4635 1 ! e+ +(unary) =(unary) * * / ¢ = 11 > C* ¢ =*=¢=>=¢ |

: & 4636 1!

; &3 4637 1 ! Conversion:

; 43 438 1! .1f any operand has BINARY, the derived base is BINARY, Otherwise, the
: &3 46439 1 ! derived base is DECIMAL.

: 4% 440 1 ! .1f any operand has FLOAT, the derived scale is FLOAT. Otherwise, the

3 :g 2221 } : derived base is FIXED.

: 43 4443 1 ! Conversion and arithmetic operation:

3 42 8 L4b44 1 ! fixed-point decimal integer =-> fixed-point binary (with zero scale) if
: 2 E 2225 } ; one operand is fixed-point binary.

: bg 1 4647 1! note:

; 43 ; 448 1! ev ;ixbinls (in PL] is not allowed, we perform the operation)

: :334 :233 } } ixbin+2.2 (in PLI is not allowed, we perform the operation)

: 2 35 2221 } ; fixed-point binary/fixed-point decimal =-=> fixed-point float.

: 2 iz 2:2‘ } ; picture =-=> fixed decimal with precision and scale.

;4339 4655 1! Offsets and Pointers: ptr <- ptr, offset <- offset,

; 4340 44656 1! ptr <= offset, offset <= ptr (offset must have been
; 4341 4457 1! declared with an area)
: & ; 4458 1!

: : z 2:20 } ; Rules for conversion of data

; : b 2:21 } ; target\source ! Arithmetic | Pictured ! Bit String ! Character String
: 4 9 44635 1 ! Arithmetic

: 43548 4464 1 ! FIXED BINARY (fixedoverflow) Pictured Nonnegative Arithmetic
; 4349 4465 1 ! FIXED DECIMAL src p > dst q values have FIXED BINARY constant

; 45350 4466 1! FIXED (fixedoverflow) (error)

- ; O Il UL S Ao PO,
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This section contains the Operator Routine and Type tables needed to
evaluate expressions in the PLI language.

8

; 4401

!
&~
o

; Define a Type Mapping Table for PL/I.

TYPE_MAPPING TABLE (PL1 MAP_TABLE, i
TYPE_GRAPH_EDGE (PTR, 5" ;
sgpe_cnnpu_eoce (TF,°v),

&
=~
o
v
v

|
; 6351 4467 1 ! FIXED BINARY (fixedoverflow) DECIMAL re ¥llu¢ > invalid numeric ;
: & i 4468 1 ! src value > format, ;"3 0 characters
; & 44 1! dst storage followed ol lowed => dst type
: 4354 44 1! the same the same (fixedoverflow)
; 6355 71 1 ! FIXED DECIMAL (truncated) rules as rules as src p is too ;
: & ? 4672 1! src q > ds‘ q arith, => arith, => Large {
: & 4675 1! (padded 0 right) arith. arith. (truncated) '
3 : g 2:;g } ; src q < dst q src q is large |
: &4 4476 1 ! FLOAT (overflow) null is 0 null/spaces is 0 |
: 4361 4677 1! src ivalue: > f
: & g 4678 1! dst flt value
: & 4679 1! (underflow)
: & 480 1! src ivalue!
: L4365 481 1! is too small a
. ‘ “gg 1 ! - am el R R iR e e X N e L T T I, ™" ]
: & L 1 ! Bit String takes absolute same as (padded 0) character string
: 6368 4686 1! value => arith. src n < of Os and 1s =>
: 4369 485 1! FixED BINARY dst n bit=string
: 6370 486 1! (31) (truncated) (error)
: 4371 487 1! (fixedoverflow) src n > any other char. 7
: & 7; 488 1! src value > dst n
: 437 4489 1! dst value
: 4374 490 1! sign and q are
: 4375 49 1! lost during ;
: 4376 6692 1! the conversion j
H ‘377 “9 1 ! ........ LA X X L L ¢ % X X J T R S @ S S @ D S O e G S e T ) e DD e D oD S G S D E S I D S D W D - e e ]
; 4378 4696 1 ! Char. String FIXED BINARY => character bit strin? => (padded trailing
: 4379 4695 1! FIXED DECIMAL string char. string spaces) ,
; 4380 469 1! FLOAT BINARY => represent. intmed. > g
; 4381 4497 1! FLOAT DECIMAL is used dst (not varying) !
: ‘35g 498 1 i (truacted) |
; 438 4499 1! dst > intmed. ‘
: ‘ m ‘soo 1 ! - - S D D D D S S S coeee I
; 4385 01 1! Pictured src => fixed decimal i
; 4386 og 1 ! FIXED DECIMAL ;
: 4387 03 1! ,
; 4388 06 1! 1
: 4389 05 1! :
: 4390 0? 1 ! This section contains the Operator Routine and Type tables needed to j
3 2 } ; evaluate expressions in the PASCAL language. |
4 1!
: & 1!
: & 1!
; & 1!
: & 1!
: 4 1!
: & 1!
: 1
: 1
: 1
: 1
: 3
: 1
: 1
: 1

Y N N N N N N N Ty Y
VAWVAAWAWAWVT AW AT AT TV
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|
) ;
;44610 43¢6 1 1 Detine the Type Incompatibility Table for PL/I. This prevents mixing |
;N 2 g } ! D and G types in an expression or deposit.
441 :
: P & 1 TYPE_INCOMP_TABLE (PLI_INCOMP_TABLE,
; 2212 p 4% 0 1 TYPE_GRAPH_EDGE (D7 G),
; 4415 4531 1 0);
ol (338 1 '
; :21 4534 1 ! Define the PL/I Sgccific Type Conversion Table. This allows proper
3 641% 2? ; } ; handling of PL/] bit=strings.
44 :
; ANG_CVT_TABLE (PLI_CVT_TABLE,
: 22 ) : :g 8 } ’ tﬁuc:cvr,enrnv TPLIZCVT, ANY, V),
;&4 g P 4539 1 LANG_CVTZENTRY (PLICCVT, V, ANY)
4424 P 4540 1 LANG-CVT ENTRY (PLITCVT. ANY, vU§,
; 44§s P 4541 1 LANG_CVTZENTRY (PLICCVT, VU, ANY),
; 4426 P 454; 1 LANG_CVTZENTRY (PLIZCVT, ANY, T),
; 44627 P 4543 1 LANG_CVTENTRY (PLITCVT, T, ANY)
4428 P 4544 1 LANG_CVTZENTRY (PLITCVT, ANY, VT,
G BN MR GHCon Mo,
: 4e3) P 243 1 tANG:CVT:ENTRY (PLIZCVT. ANY, PICT),
; 4&3; 4548 1 0); |
£ SN |
: : he T Conversion Information Table for PLI. PL/I bit=-strings
. 22§2 22%& i H 2:;3?:otPtllyg:eci?¥c conversions (they are stored in reverse order). !
4437 455 !
: N_INFO_TABLE (PLI_CVTINFO_TABLE,
: :233 ¢ 2§§§ i co“vgsaagns{ongrnrotentnv TPLI_MAP_TABLE, PLI_CVT_TABLE));
; 4440 4 9
4 1
: 2221 42?8 1 ! Define the Type Hierarchy Table for PLI.
; 4b4 4559 1!
P 4ds 4381 1
: s::g :ggg } ; Define a Type Hierarachy Table for PLI.
: :223 : 2ggg } TYPE_HIERARCHY_TABLE (PLI_HIER1_TABLE,
: 1 ! The following 4 entries are made to validate the valid operand. To |
: Ezég E Eégg } ; do:ido the tgrgot type, there is additional code to help. |
;445 p 4593 1~ TYPE_GRAPH_EDGE (T, P) |
: 443 P& 1 TieE-enncEDeE (Y0 |
; 223 P 2§;§ } TYPE-GRAPH_EDGE (V0, PS, |
; ::ga : 4574 1 TYPE_GRAPH_EDGE (PICT, P), |
P 4459 P 4575 1 TYPE_GRAPH_EDGE (B, WS, |
;4460 p ‘579 1 TYPEGRAPH_EDGE (W, P), .
; 4461 P 4577 1 TYPE_GRAPH_EDGE (P, L), |
446 P 4573 1 TYPE_GRAPH_EDGE (L, F),
: 4ké P 4579 1 TYPE_GRAPH_EDGE (L, FIXED),
;bbb P 4580 1 TYPEZGRAPH_EDGE (F, D),
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: Define a Type Hierarachy Table for PLI. (Relational)
TYPE HIERARCHY _ YABEE (PLI ?IERZ TABLE,

TYPE_GRAPH_EDG
TYPE _GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE _GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE _GRAPH_EDGE
TYPE _GRAPH_EDGE
TYPE _GRAPH_EDGE
TYPE_GRAPH_EDGE

TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE _GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE
agPE —GRAPH_EDGE
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: Define a Type Hierarachy Table for PLI. (Logical)
TYPE HIERARCHY_ ES%EE (PLI HIERS TABLE,

TYPE _GRAP.
TYPE GRAPH EDGE

TYPE_GRAPH_EDGE
TYPE_GRAPH_EDGE

B;PE GRAPH_EDGE

" % % 8 8 8

P P P~ o~

(vf, v}
(vu, V).

: Define a Type Hierarachy Table for PLI. (Concatination)

TYPE_MIERARCHY_TABLE (PL]_HIER4_TABLE,
TYPE_GRAPH_EDGE (B, T7,
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! indices.

OPERXTOR_ROUT
OPERATOR_ROUT |
OPERATOR_ROUT )
OPERATOR_ROUT
OPERATOR_ROUT
OPERATOR_ROUT
OPERATORZROUT
OPERATOR_ROUT

OPERATOR_ROUT

OPERATOR_ROUTI
OPERATOR_ROUT ]
OPERATOR_ROUT]

OPERATORZROUT]
OPERATOR_ROUT]

— ) il il ) ) ) ) =l ) ) il ol D ) ) D el e ) ) e ) D el ) ) D e ) ) D D D D D D D D e D i D D D e D e D D D D D e D D

E 8,8 B_B),
NE (W, W, W, ADD W W),
NE (L, L, L., ADDTLL).
NE (F, F, F, ADDTF F),
NE (D, D, D, ADDZD7D).
NE (G, G. c. ADD-G-G) .
NE (H. H. H ADD_H_H).
NE (P P ADD"P"P)
NE (FIxeD, fx XEDS FIXE

OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE

,"B, SUB_B_B),
(W, W, W, SUB"W W),
(L, L. L, SUBTL-L).
(F, F, F, SUBTFTF),
(D, D, D, SUB™DD).
(G, G, G. SUB-G_G),
o 5§ e
(FixED, Fl XEDT FIXE

(8, 8,78, MUL_B_B),
NE (W, W, W, MULW W),
NE (L., L, L, MULTLTL).
(F. F, F, MULTFTF).,
(D, D, D, MULTDD).
(G' G' G. "UL G G).
NE (M. u HUL “H7H) .
NE (P L7P"P)
crixeb fxxeo. FIxé

OPERATOR_ROUT INE

OPERATOR ROUT INE !ABLE \oLI otv TABLE
OPERATOR_ROUTINE (8, 8,78, BIV_6_6),
OPERATOR”ROUTINE (V. W, . oxv_u_u».
OPERATOR™ROUTINE (L. L. L. DIV'LTL).
OPERATOR™ROUTINE (F. F. F. DIVTFTF).
OPERATOR™ROUTINE (D, D, D. DIV™DD).
OPERATOR”ROUTINE (G, G, G, DIV G G).
OPERATOR™ROUTINE (M. M. H. DIV HH).
OPERATOR™ROUTINE (P; P, P, DIV™P"P)
OPERATORROUTINE (Fixed, FIXED] FIXE

1§-seo-198s 90:32:2

]
I
: Define the Operator Routine Table for PLI addition.
OPERATOR ROUT INE VABLEB(PLI ADDIgABLE

D, ADD_FIXED_FIXED));

: Define the Operator Routine Table for PLI subtraction.

OPERATOR_ROUTINE_TABLE (PLI -SUB_TABLE
OPERATOR_ROUTINE (B, B
. OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE
OPERATORZROUT INE
OPERATOR_ROUT INE
OPERATOR_ROUT INE

D, SUB_FIXED_FIXED));

: Define the Operator Routine Table for PLI multiplication.
OPERATOR_ROUT INE TA%LE (PLI gUL TABLE

D, MUL_FIXED_FIXED));

; Define the Operator Routine Table for PLI division.

D, DIV_FIXED_FIXED));

|
Page 88
’ (lg);
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; 46 47 1

3 2232 2; % } ; Define the Operator Routine Table for PLI unary plus.

: 2843 : 2; 5 } OPERATOR_ROUTINE _TABLE (PLI_UNARY_PLUS_TABLE,

s 4641 P 4753 1 ! The following are not lanauago dependent types. This is needed for DEBUG
: 222 g 2;;8 } ; types. For example, DEP/QUAD L= +1,

; 4644 P 4760 1 OPERATOR_ROUTINE (Q, Q, Q, UNARY_PLUS_Q),

: 4645 P 4761 1 OPERATOR_ROUTINE (O, O, O, UNARY_PLUS_0),

; 4646 P 676§ 1

s G647 P 4763 1 OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B),

; 4648 P 4764 1 OPERATOR_ROUTINE (W, W, W, UNARY_PLUS_W),

: 4649 P 4765 1 OPERATOR_ROUTINE (L, L, L, UNARY_PLUS_L),

: 4650 P 4766 1 OPERATOR_ROUTINE (F, F, F, UNARY_PLUS_F),

: 4651 P 4767 1 OPERATOR_ROUTINE (D, D, D, UNARY_PLUS_D),

; 465 P 4768 1 OPERATOR_ROUTINE (G, G, G, UNARY_PLUS_G),

; 465 P 4769 1 OPERATOR_ROUTINE (H, H, H, UNARY_PLUS_H),

; 4654 P 4770 1 OPERATOR_ROUTINE (P, P, P, UNARY_PLUS_P),

: 4655 4?7 1 OPERATOR”ROUTINE (FixED, FIXED, FIXED] UNARY _PLUS_FIXED));

: 4656 A77§ 1

: 4657 4773 1

3 2223 2;;; } 5 Define the Operator Routine Table for PLI unary minus.

: 222? : 2;;3 } OPERATOR_ROUTINE_TABLE (PLI_UNARY_MINUS_TABLE,

: 4662 P 4778 1 ! The following are not lanauago dependent types. This is needed for DEBUG
; 4663 P 4779 1 ! types. For example, DEP/QUAD L= +1,

; 4664 P 4780 1!

: 4665 P 4781 1 OPERATOR_ROUTINE (Q, Q, Q, UNARY_MINUS_Q),

3 222? : 2;%; } OPERATOR_ROUTINE (0, O, O, UNARY_MINUS_0),

; 4668 P 4786 1 CPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),

: 4669 P 4785 1 OPERATOR_ROUTINE (W, W, W, UNARY_MINUS_W),

: 4670 P 4786 1 OPERATOR_ROUTINE (L, L, L, UNARY_MINUS_L),

: 46N P 4787 1 OPERATOR_ROUTINE (F, F, F, UNARY_MINUS_F),

; 467 P 4788 1 OPERATOR_ROUTINE (D, D, D, UNARY_MINUS_D),

: 467 P 4789 1 OPERATOR_ROUTINE (G, G, G, UNARY_MINUS_G),

: 4674 P 4790 1 OPERATOR_ROUTINE (H, H, H, UNARY_MINUS_H),

: 4675 P 4791 1 OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P)

: 4676 4792 1 OPERATOR_ROUTINE (FIXED, FIXED, FIXED, UNARY_MINUS_FIXED));

: 4677 4793 1

; 4678 4796 1

: 4679 4795 1 ! Define the Jperator Routine Table for PLI exponentiation.

; 4680 4796 1 ! Exponentiatiocn has some mixed forms. For example, if you raise a
; 4681 4797 1 ! floating number to an integer power, you do not necessarily

; 468 4798 1 ! want to first convert the int to float. Instead, a special :
3 2234 2;83 } ! routine indices such as POWER_F_L are provided to do the right thing here.
; 4685 P 4801 1 OPERATOR_ROUTINE _TABLE (PLI_POWER_TABLE,

: 4o86 P 4802 1 OPERATOR_ROUTINE (F, L,”F, PORER_F_L),

: & P 4803 1 OPERATOR_ROUTINE (D, L, D, POWER_D_L),

; 4688 P 4804 1 OPERATOR_ROUTINE (G, L, G, POWER_G_L),

; 4689 P4 85 1 OPERATOR_ROUTINE (H, L, H, POWER_H_L),

; 4690 P& ? 1 OPERATOR_ROUTINE (F, F, F, POWER_F_F),

: 46N P 4807 1 OPERATOR_ROUTINE (D, F, D, POWER_D_F),

;s 4692 P 4808 1 OPERATOR_ROUTINE (F, D, D, POWER_F_D),
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; 4693 P 4809 1 OPERATOR_ROUTINE (D, D, D, POWER_D_D),
; 4694 P 4810 1 OPERATOR_ROUTINE (G, G, G, POWER_G_G)
;4695 4811 1 OPERATORZROUTINE (M, H, W, POWERTH™H)};
: 46 [ 1; 1
: 469 48135 1
: 4698 4314 1 ! Define the Operator Routine Table for PLI concatenation.
3 2?83 28}5 } ; Concatenate can only be done on character or bit strings.
: 4701 P 6819 1 OPERATOR_ROUTINE _TABLE (PLI_CONCAT_TABLE
: 470 P 4818 1 OPERKTOR_ROUTINE (T, T,”T, CONCAT_T_f)
: 470 4819 1 OPERATOR_ROUTINE (v, V, V, CONCATCTF_TF));
: 4704 43 0 1
: 4705 4821 1
: 4706 48 g 1! In the tables for the comparison operators, we allow strings to be
3 2;8; 232‘ } ; compared, and also all the numeric types.
: 2;?3 2%52 } ; Define the Operator Routine Table for PLI equal.
Y4l P 4827 1 OPERATOR_ROUTINE_TABLE (PLI_EQL_TABLE,
: 471; P 4828 1 OPERKTOR_ROUTINE (B, B,”TF,“EQL_B_B),
Y4 P 48;9 1 OPERATORZROUTINE (W, W, TF, EQL W W),
: 4714 P 4830 1 OPERATOR_ROUTINE (L, L, TF, EQL_L_L),
: 4715 P 4831 1 OPERATOR_ROUTINE (F, F, TF, EQL_F_F),
: 4716 P 483§ 1 OPERATOR_ROUTINE (D, D, TF, EQL_D_D),
P an? P 4833 1 OPERATOR”ROUTINE (G, G, TF, EQL-G-G),
;418 P 4834 1 OPERATOR”ROUTINE (M, H, TF. EQL™H H).
; 4719 P 4835 1 OPERATOR_ROUTINE (P, P, TF, EQL_P_P)
: 4720 P 4836 1 OPERATOR”ROUTINE (FIxED, FIXED, TF, EQL_FIXED_FIXED),
; 4721 P 4837 1 OPERATOR_ROUTINE (T, T, TF, EQL T_f).
; 4725 P 4838 1 OPERATORZROUTINE (vf, vr, fr, EGL-VI VD),
472 P 4839 1 OPERATOR_ROUTINE (v,'v, fF, EaL_TF_TF)
: 2;5g P 232? } . OPERATORZROUTINE (VU, Wu, fF, EQL_TF_TF),
: 4726 i kski 1 ! This one should have non-computational data item as well.
s 4727 P 4843 1!
: 4728 P 4B44L 1 ! entry, Label, file, pointer (which we map into L), area and offsets
; 4729 P 4B4S 1!
; 4730 4846 1 );
: 475 4847 1
: 473 4848 1
3 2;§‘ :ggg } ; Define the Operator Routine Table for PLI not equal.
; 4735 P 4851 1 OPERATOR_ROUTINE_TABLE (PLI_NEQ_TABLE,
: &7 P 485; 1 OPERATOR_ROUTINE (B, B, TF, NEQ_B_B),
; &7 P 4853 1 OPERATOR_ROUTINE (W, W, TF, NEQ_W_W),
; 4738 P GgSL 1 OPERATOR_ROUTINE (L, L, TF, NEQ_L_L),
4739 P 4855 1 OPERATOR™ROUTINE (F. F. TF. NEQTF F).
: 4740 P 6859 1 OPERATOR_ROUTINE (D, D, TF, NEQ_D_D),
; 4741 P 4857 1 OPERATOR_ROUTINE (G, G, TF, NEQ_G_G),
;474 P 4859 1 OPERATOR™ROUTINE (P, P, TF, NEQ“PP),
P 4744 P 4860 1 OPERATOR"ROUTINE (Fixed, FEXED,”TF, NEQ_FIXED_FIXED),
;4745 P 6821 1 OPERATOR™ROUTINE (T, T, TF, NEG T_T),
P 474 P4 i 1 OPERATOR_ROUTINE (vf, vr, ff, NEQTVI'VD),
Ay P 4863 1 OPERATORTROUTINE (v, v, fF, NEQ_TF_TF)
4748 P 4864 1 OPERATORZROUTINE (vU, vu, fr, NEQ_TF_Tf),
: 4749 P 4865 1
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: 4750 P 4669 1!

: 2; 1 : 2§ga } ; This one should have non-computational data item as well.

: &7 i P 4BGY 1! entry, Label, file, pointer (which we map into L), area and offsets

;4754 P 4&B70 1 |

;4755 agr1 1 ):

P 4756 6 7; 1

;4757 4873 1

3 2;?3 zg;g } : Define the Operator Routine Table for PLI greater than.

;4760 P 4876 1 OPERATOR_ROUTINE_TABLE (PLI_GTR_TABLE,

;4761 P 4877 1 OPERATOR_ROUTINE (B, B, TF, GTR_B_B), |
P 476 P 4875 1 OPERATOR-ROUTINE (W, W, rr. GTRTW W), :
;476 P 4879 1 OPERATORZROUTINE (L. L., TF, GTRTL™L).

1y P 4880 1 OPERATOR”ROUTINE (F, F. TF, GTRTF F). |
: 4765 P 4881 1 OPERATOR_ROUTINE (D, D, TF, GTR™D7D). |
4766 P 4882 1 OPERATOR_ROUTINE (G, G, TF, GTR™G_G). ;
P 4767 P 4883 1 OPERATOR”ROUTINE (M. W, TF, GTRTH H). .
;4768 P 4884 1 OPERATOR_ROUTINE (P, P, TF, GTR™P"P)

4769 P 4885 1 OPERATOR”ROUTINE (FiXED, rixso “TF, GTR_FIXED_FIXED),

: 4770 P 4886 1 OPERATOR_ROUTINE (T, T, TF, GTR T_T),

Y44 P 4887 1 OPERATOR“ROUTINE (vf, vr, fr GTRIVT VD),

P 477 P 4888 1 OPERATOR™ROUTINE (VU, VU, TF, GTR™TF TF).

P 477 4889 1 OPERATOR_ROUTINE (v, v, fF, GTR_TF_TF));’

P 4T7% 4890 1

P 4775 4891 1

3 :;;g 233 } : Define the Operator Routine Table for PLI greater than or equal to.

P 4778 P 4894 1 OPERATOR_ROUTINE TABLE (PLI GEO TABLE,

P 4779 P 4895 1 OPERKTOR_ROUTINE (8, B, TF, GEQ_B_B),

: 4780 P 4896 1 OPERATOR”ROUTINE (W, W, TF. GEQ™W W),

4781 P 4897 1 OPERATOR"ROUTINE (L. L, TF. GEQTL-L),

P 478 P 4898 1 OPERATOR_ROUTINE (F, F, TF, GEQ_F_F),

: 478 P 4899 1 OPERATOR”ROUTINE (D, D, TF, GEQ~D7D),

4784 P 4900 1 OPERATOR_ROUTINE (G, G, TF, GEQ™G_G),

: 4785 P 4901 1 OPERATOR-ROUTINE (M, H, TF. GEQ H H).

;4786 P 4902 1 OPERATOR"ROUTINE (P, P, TF, GEQ P”P)

P 4787 P 4903 1 OPERATOR”ROUTINE (FIxED, FIxED, TF, GEQ_FIXED_FIXED),

: 4788 P 4904 1 OPERATOR™ROUTINE (T, T, TF, GEG T_T),

;4789 P 4905 1 OPERATORZROUTINE (vf, vr, fF, GEQZVT vVT),

: 4790 P 4906 1 OPERATORROUTINE (VU, VU, TF, GEQ TFT1F),

;4791 4907 1 OPERATOR_ROUTINE (v,'v, fF, GEQ_TF_TF));

: 479 4908 1

;479 4909 1

3 2;3§ 23}? } : Define the Operator Routine Table for PLI less than.

;4796 P 4912 1 OPERATOR_ROUT INE IABLE (PLI_LSS_TABLE,

P 4797 P 4913 1 OPERKTOR_ROUTINE (B, B, TF, LSS_B B),

: 4798 P 4914 1 OPERATOR™ROUTINE (W, W, TF, LSS W W).

P 4799 P 4915 1 OPERATORZROUTINE {L, L. TF, LSS"L-L).

: 4800 P ‘919 1 OPERATOR™ROUTINE (F, F, TF, LSSTFF),

: 4801 P 4917 1 OPERATOR_ROUTINE (D, D, TF, LSS™DD).

4 P 4918 1 OPERATOR”ROUTINE (G, G, TF, LSS-G-G).

: 480 P 4919 1 OPERATOR™ROUTINE (M, W, TF., LSS"H™H),

: 4804 P 4920 1 OPERATOR™ROUTINE (P, P, TF %ss P°P).

: 4805 P 4921 1 OPERATOR”ROUTINE (Fixed, FIXED,”TF, LSS_FIXED_FIXED),

: 4806 P 4922 1 OPERATOR”ROUTINE (T, T, TF, LS§_1_1),
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4807 P OPERATOR_ROUTINE (VT, VI, TF, LSS_VI_VT),
480 P OPERATORZROUTINE (VU, VU, TF, LSS"TF TF),
2390 OPERATORZROUTINE (v,'v, ff, (SS_TF_TF));

: Define the Operator Routine Table for PLI Less than or equal to.
OPERATOR_ROUTINE TABLE (PLI JLEQ_TABLE

L A A At Al A A I St AL Il e
0 OO O OO0 O OVOOVOVOVOOOO
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4811

681§

481

4814 P '

4815 P OPERATOR_ROUTINE (B, B,"TF, LEQ_B_B),

4319 P OPERATORZROUTINE (W, W, TF, LEQ W W),

4«81 P OPERATOR™ ROUTJNE (L, L., TF, LEQ_L_L),

4313 P OPERATORZROUTINE (F, F, TF, LEQTF-F),

481 P OPERATORZROUTINE (D, D, TF, LEQTD7D),

4820 P OPERATOR_ROUTINE (G, G, TF, LEQ-G-G),

4821 i OPERATORZROUTINE (H, H, TF, LEQ_H_H),

4«8 i e OPERATOR_ROUTINE (P, P, TF, LEQPTP),

48 P OPERATORZROUT INE (FfXED. FixeEp,”TF LEQ_FIXED_FIXED),
68%4 P 4940 OPERATORCROUTINE (T, T, TF LEQ T f).

4825 P 4941 OPERATOR-ROUTINE (vf, vr, ff, LEQ VT VD),
4826 P 49 OPERATOR_ROUTINE (Vu, VU, TF, LEQTTFTTF),
4827 494 OPERATOR_ROUTINE (v, v, TF, LEQ_TF_TF));
4828 4944

68;9 4945

4830 4946 ! The logical operators AND, OR, and NOT can be applied only to
4831 4947 ! bit=string data types.

4«83 4948 !

483 23?3 5 Define the Operator Routine Table for PLI NOT.
48 495 OPERATOR_ROUTINE (v, V,~v, BIT_ROT_TF));

4«83 495

4838 4954

2323 23;2 : Define the Operator Routine Table for PLI AND.
4841 P 4957 OPERATOR_ROUTINE _TABLE (PLI BIT AND_TABLE

484 4958 OPERATOR_ROUTINE (v, V,”v, BIT_END_TF));

484 4959

4844 4960

:g:g 2321 : Define the Operator Routine Table for PLI OR.
4847 P 496 OPERATOR_ROUT INE TABLE (PLI BlT OR_TABLE

OPERATOR_ROUTINE (v, V,”v, BITZOR_TF));
4849 4965

; Define the Operator Information Table for PLI.

OPERATOR_INFO_TABLE (PLI_OPINFO_TABLE,
! The following are arithmetic tables that accept all numeric data types.
' They thus need to specify an incompatibility table.
OPERATOR 1nro ENTRY (ADD PLI_ADD_TABLE, PLI_HIER1_TABLE,
OPERATOI lnro ENAEV (§UBTRACI PLI_SUB_TABLE, PLI_HIER1_TABLE,
OPERAYOIIIN?SPEuth (MULTIPLY, PLI JMUL_TABLE, PLI_HIER1_TABLE,

0D Co 0o 00 00 00 0D 0D
WVIVIAWWVWAWIWAWIWA
VWO ~NO WV WLIN—-O

g

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: |
4835 P 4951 } OPERATOR_ROUTINE_TABLE (PLI BlT NOT_TABLE
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
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: 4 P 49 1 PL]I _INCOMP _TABLE

3 ‘aeg P 49 ? 1 OPERATOR _INFO Enrnv (61Vlb£ PLI_DIV_TABLE, PLI_MIER1_TABLE,

; Gggs P 49 i 1 PL] TNCOMP _TABLE),

3 4328 P 49 1 oreaAtol lnr _ENTRY (UNARY_PLUS, PLI_UNARY_PLUS_TABLE,

: & P 4984 1 PLI_RIERSCTABLE, PLI INCOHP TABLE),

: 23?8 : 23 S } OPikstoﬂnlgf ;:;EE (gﬁ?ﬂ} HINU f PLl UNARV MINUS_TABLE,

: 4B7Y P 49 9 1 OPERATOR xnro'ENtnv (POUER PLI Pouén TABLE, PLI_MIER1_TABLE,
: 4LB7 P 4988 1 PLI_INCOMP_TABLE)

: 4874 b 4990 1

: 4875 P 6991 1 ! The relationals accc?t all nunoric and bit=string types.

: 63; : 233§ } ! There is no incompatibility table.

: Eg;g : :ggg } OPERATORIINFOPEngVE;EQUAL. PLI_EQL_TABLE, PLI_HIER2_TABLE,

; l.aag - 29’39 } opeastonrnccro Eu{g{E(nor EQUAL, PLI_NEQ_TABLE, PLI_HIER2_TABLE,

: 2§§ : 2333 } openstolrlgagptuxgv (61& JTHAN, PLI_GTR_TABLE, PLI_HIER2_TABLE,

; Eggg : 288? } OPER=TOI lgag Enxgzsgélﬂ EQUAL, PLI_GEQ_TABLE, PLI_HIERZ_TABLE,

; 4888 : gggg } OPER:TOI! xgagpmmsgus THAN, PLI_LSS_TABLE, PLI_HIER2_TABLE,

: &

; 4888 P 5004 1 OPERATOR INFO ENTRV (LSS JEQUAL, PLI_LEQ_TABLE, PLI_HIERZ2_TABLE,

; 488% P S005 1 I_TNCOMP_T

i 11 b 3003 1

E 9 3 8 1 ! The logical operators accept only bit=string quantities so the
: 2%9 i 2889 1 ! not negd a higrorchy table? Thoyyalso do nog need an inconpati‘iltty
[ P e

; 6899 & §8}§ } OPERAIOR!agsgPENIgv (BIT_NOT, PLI_BIT_NOT_TABLE, PLI_HIER3_TABLE,
: 2g§g E gg;g } opea:t?l l?FO Eu;s{t(élr AND, PLI_BIT_AND_TABLE, PLI_HIER3_TABLE,
; 2300 P 5019 1 OPERAYOR INFO Entnv (6:? OR, PLI_BIT_OR_TABLE, PLI_MIER3_TABLE,

: 4901 P 501 3 PLI INCOHP TABLE) .,

g% P

: K ! t tion allows only character or bit in erands, so it does
: 2382 ; §3§? 1 : ﬁg?‘:.:S'. hierarchy table. The incompatib 1 gobf is not required,
3 290 : Eogi } ' either.

: 4908 P 8 6 1 OPERATOR INFO_ENTRY (CONCA!ENATE PLI_CONCAT_TABLE, PLI_MIER&_TABLE,
: 23?3 : 5025 } PLI_TNCOMP_TABLE)

;4911 P 8 9 1 OPERATOR_INFO_ENTRY (CONVERT, TABLEBASE, PLI_MIERD_TABLE,

: &N P 8 g 1 TABLEBASETY,

: 4914 b 2080 1

;4915 P 8 , Be ! The DEPOSIT operator gets called on the DEPOS!! coanand. lt has
;N P 50 ; 1 ! its own hierarchy tab uhic allows ony nunor ¢ t‘?

: &9 P S0 1 ! converted to any other numeri ? gypo. The in onpati lity table.
: 4918 P 8 4 1 ! however, still prevents depositing D types nto types and

: 4919 P S 3 ! vice versa.

: 4920 P SO 1 !
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OPEGATOR INFO ENTRY (DEPOSIT TABLEBASE, PLI_HIERD_TABLE,
I_TNCOMP_T

The IDENTITY o erator gets called at the end of on EVALUATE command

to apply the PRIM_TO_VAL routine and then appl{ e appropriate

;ypo napp{ngs. Ths will ensure that EV BU wil print as a signed integer,
or example.

The identity operator does not require any tables.

? ERATOR_INFO_ENTRY C(IDENTITY, TABLEBASE, TABLEBASE, TABLEBASE)

Page 94
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: 49 1 1!

: zggz §§§ } ; RPG OPERATOR INFORMATION TABLES
P49 ]

: 6940 5 1! This section contains the Operator Routine and Type tables needed to
3 :321 gé; } ; evaluate expressions in the RPG language.

;494 ] i

: 4944 Sg 1 ! The following sunnurifes the information in the RPG=11 manual,

: 2825 82? } 2 RPGVIDPLN by Treggiari.

;494 062 1 | There is further documentation within the tables below, describing
: 2323 82‘ } ; exactly how we translate this into the DEBUG tables. |
: 23?? 065 } g RPG Data Types:

;495 829 11 Trailing overpunched numeric (scaled)

: 495 2068 1! Packed numeric (scaled)

: 4954 069 1! word (scaled)

: 4955 g070 1! long=word (scaled)

3 :gg 8;1 } ; character

;4958 207§ 1 1-dimensional array of the above types

: 4959 07¢ 1! table data type

: 232? 8;5 } : special registers which begin with an asterisk

;496 SO?? 11 Expressions:

: 496 2078 : 3 LArithmetic

: 4964 079 1! operator: + = * / unary+ unary-

3 2822 ggg? } s operand: numeric literal/identifier

P 4967 soag 1 .Conditional (TRUE, FALSE)

: 4968 SO8% 1! operator: =, NOT =, >, NOT >, <, NOT <

: 28?3 Sggg } ; operand: identifier, litoro(. or AE

3 L9 208? 1 i Type Conversion:

: 497 08?7 1!

: ‘97 oag 1 ! u ................ &

: ‘97‘ o‘ 1 ! L B e — :

: :3;5 m } ; mo------ ------ ---:-.) P

E 497 09; 1 i I1f one of the operand is Scaled Descriptor or Packed decimal
: 69;3 1! data type the operation is always done in Packed Form. The
$ :3 . } ; operation even includes the deposit.

ol

: 49 098 1 ;

: 49 093 1 ! Define the Txpc Conversion Information Table for RPG. No rounding
3 23 b }0? ; ; takes place in RPG.

P49 P 51 i 1 CONVERSION_INFO_TABLE (RPG_CVTINFO_TABLE

$ 28 } } CONVERSION_INFO_ENTRY TTABLEBASE, TABLEBASE));

: 4‘.33? } 5 } ! Define Type Wierarchy Table for RPG.

;4992 P 51 1 TYPE_WIERARCHY_TABLE (RPG_WIER_TABLE,
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TYPE_GRAPH_EDGE (

TYPE “GRAPH EDGE (
1YPEZGRAPHEDGE (

VYO0

; Define the Type Hierarchy Table for RPG deposit.

TYPE_HIERARCHY_TABLE (RPG_WIERD_TABLE,
TYPE_GRAPH_EDGE (W, LY
TYPE “GRAPH_EDGE (L, NRO),
TYPE “GRAPH_EDGE (NRO, P).,
IYPEZGRAPHZEDGE (P, W),

; Define the Operator Routine Table for RPG addition.

SRR

P OPERATOR_ROUTINE_TABLE (RPG_ADD_TABLE

8}? OPERKTOR_ROUTINE (P, P,”P, KDD_P_P));

8}% ; Define the Operator Routine Table for RPG subtraction.
014 P OPERATOR_ROUTINE_TABLE (RPG_SUB_TABLE

8}2 OPERKTOR_ROUTINE (P, P,"P, SUB_P_P));

8}; ; Define the Operator Routine Table for RPG multiplication.
019 P OPERATOR_ROUTINE_TABLE (RPG_MUL_TABLE,

8%? OPERATOR_ROUTINE (P, P,"P, MUL_P_P));

82§ ; Define the Operator Routine Table for RPG division.
o%a P OPERATOR_ROUTINE_TABLE (RPG_DIV_TABLE

822 OPERATOR_ROUTINE (P, P,"P, BIV_P_P));

ggz ; Define the Operator Routine Table for RPG unary plus.

6PERATOR-ROUT]NE_TABLE (RPG_UNARY_PLUS_TABLE,

! The following are not lonauaso dependent types. This is needed for DEBUG
5 types. For example, DEP/QUAD L= +1,

OPERATOR_ROUTINE (B, B, B, UNARY_PLUS_B)
OPERATOR”ROUTINE (V. W. W. UNARYZPLUS™W)
OPERATORZROUTINE (L, L. L. UNARYZPLUSTL)
OPERATORZROUTINE (F, F. F. UNARYZPLUS’F)
$76)

H)

vt et S

OOO0000

cooca
SIEH

OPERATORZROUTINE (D, D, D, UNARYZPLU
OPERATOR_ROUT INE G, G, UNARY_PLU

W

. % 8 % 8 88

VOO0V OVOOOODO

VIVIAWAWAAA A A A AAVA VA A A A UVIA VA AN T A AIA VIV VIV VTWIWVIVIVIVIVIWA
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9 (G‘ - -
040 OPERATOR”ROUTINE (M., H, W, UNARYZPLUS™
041 OPERATORZROUTINE (Q, Q, Q, UNARYZPLUS-Q),
82; OPERATOR_ROUTINE (0, O, O, UNARY_PLUS_0),
82? OPERATOR_ROUTINE (P, P, P, UNARY_PLUS_P));
829 ; Define the Operator Routine Table for RPG unary minus.
823 P OPERATOR_ROUTINE_TABLE (RPG_UNARY_MINUS_TABLE,
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8 0 P 5165 ! The following are not lanaucao dopgndont.typos. This is needed for DEBUG
3 1 : }6 ; types. For example, DEP/QUAD L= +1., -

8 g = 163 % OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B),

4 P 19 OPERATORZROUTINE (W, W, W, UNARY-MINUS W),

055 P 5170 OPERATORZROUTINE (L, L, L, UNARYZMINUSCL),
029 P S1N OPERATOR_ROUTINE (F, F, F, UNARY_MINUS_F),

0 P 17§ OPERATORZROUTINE (D, D, D, UNARYZMINUSTD),
058 P 517 OPERATORZROUTINE (G, G, G, UNARY_MINUS_G),
059 P 5174 OPERATOR_ROUTINE (H, H, H, UNARY_M NUS_H),
060 P 5175 OPERATOR_ROUTINE (Q, Q, Q, UNARY_MINUS_Q),
;881 : };9 OPERATOR_ROUTINE (0, O, 0, UNARY_MINUS_O),
5822 };g OPERATOR_ROUTINE (P, P, P, UNARY_MINUS_P));
éggz }g? ; Define the Operator Routine Table for RPG =.
5067 P 1a§ OPERATOR_ROUTINE_TABLE (RPG_EQL_TABLE,

5068 P 1g OPERKYOR_ROUYINE (T, T, TF, EQL_T_T) 3
2893 }ag OPERATORZRCUTINE (P, P, TF, EQL-P-P)J;
58;1 3? ; Define the Operator Routine Table for RPG NOT =.
§07§ P 5188 1 OPERATOR_ROUTINE TABLE (RPG_NEQ_TABLE,
5074 P 5189 OPERATOR_ROUTINE (T, T,TF,"NEQ_T_T)
gg;g 3? OPERATOR_ROUTINE (P, P, TF, NEQ P P)J;
gg;z gg ; Define the Operator Routine Table for RPG >.

079 P 5194 1 OPERATOR_ROUTINE_TABLE (RPG_GTR_TABLE,

080 P 5195 OPERATOR_ROUTINE (T, T,°TF, GTR_T_T)

831 39 OPERATOR_ROUTINE (P, P, TF, GTRTP™P)};

oa§ 98 % Define the Operator Routine Table for RPG NOT <,

£

OPERATOR_ROUTINE_TABLE (RPG_GEQ_TABLE,
OPERATOR_ROUTINE (T, T,"TF, GEQ T

.,"GEQ_T_T)
OPERATOR_ROUTINE (P, P, TF, GEQZP P)};

; Define the Operator Routine Table for RPG <,

OPERATOR_ROUTINE_TABLE (RPG_LSS_TABLE,
OPERKTOR_ROUTINE (T, T,”TF, LSS_T.T)
OPERATOR_ROUTINE (P, P. TF, LSS"P P)J;

; Define the Operator Routine Table for RPG NOT >,

OPERATOR_ROUTINE_TABLE (RPG_LEQ_TABLE,
OPERATOR_ROUTINE (T, T,TF,LEQ_T.T)
OPERATOR”ROUTINE (P, P, TF, LEQTPTP)};

; Define the Operator Routine Table for RPG NOT.

OPERATOR_ROUTINE TABLE (RPG_NOT TABLE,
OPERKTOR_ROUTINE (TF, TF, TF, NOT L));

! Define the Operator Routine Table for RPG AND.

Yo
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OPERATOR_ROUTINE _TABLE (RPG_AND TABLE,
OPERKTOR_ROUTINE (TF, TF, TF, AND L_L));

; Define the Operator Routine Table for RPG OR.

OPERATOR_ROUTINE_TABLE (RPG_OR_TABLE,
OPERKTOR_ROUTINE (TF, TF, TF, OR.L_L));
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; Define the Operator Information Table for RPG.

OPERATOR_INFO_TABLE (RPG_OPINFO_TABLE, -
OPERKTOR_INFO_ENTRY ;
(ADDS RPG_ADD TABLE, RPG_HWIER_TABLE, TABLEBASE), s
OPERATOR INFO ENTRY |
(SUBTRACT, RPG_SUB_TABLE, RPG_HIER_TABLE, TABLEBASE), s
OPERATOR_INFO_ENTRY g
(MULTIPLY; RPG_MUL_TABLE, RPG_MIER_TABLE, TABLEBASE), i
OPERATOR_INFO ENTRY |
(DIVIDE, RPG_DIV_TABLE, RPG_HIER_TABLE, TABLEBASE), t
OPERATOR INFO_ENTRY |
(UNARY PLOS, RPG_UNARY_PLUS_TABLE, RPG_WIER_TABLE, TABLEBASE), |
OPERATOR _IRFO_ENTRY .
(UNARY MIRUS, RPG_UNARY_MINUS_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR IRFO ENTRY
(EQUAL, RPG_EQL_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPER?tOR INFO_ERTRY

W= OV N WV NN = OV ~NO VS DI = OV~
SN oW

TZEQUAC, RPG_NEQ_TABLE, RPG_WIER_TABLE, TABLEBASE), |
OPERATOR” INFO_ENTRY |
(GTRZTHAN, RPG_GTR_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR”INFO ENTRY

(GTRZEQUAL, RPG_GEQ_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR”INFO_ENTRY

(LSS”THAN? RPG_LSS_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR”INFO ENTRY

(LSS_EQUAC, RPG_LEQ_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR”INFO_ENTRY

(NOT; RPG_NOT TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR_ INFO_ENTRY

(AND; RPG_AND TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR_ INFO_ENTRY

( RPG_OR_TABLE, RPG_WIER_TABLE, TABLEBASE),
OPERATOR INFO”ENTRY

(CONVERT, “TABLEBASE, RPG_WIERD_TABLE, TABLEBASE),
OPERATOR_INFO_ENTRY
. __(DEPOSIT, TABLEBASE, RPG_HIERD_TABLE, TABLEBASE),
OPERATOR_INFO_ENTRY

(IDERTITY, TABLEBASE, TABLEBASE, TABLEBASE));
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UNKNOWN OPERATOR INFORMATION TABLES

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

oooronor

The purpose of '"'UNKNOWN'' is to provide some Level of support for other ‘
Languages by allowing SET LANG UNKNOWN. E.g., if somebody is writing a '
congilor for a lnnxuago other than one which DEBUG suggorts such as

JOVIAL, HA%. SIMULA, ..., the; can get some level of DEBUG support
by generating DST and saying SET LANG UNK »
So, the guiding principal below is to allow as many data types as possible
and be vor‘ permissive about conversions between data types. This will
increase the chance of covering the allowed operations and data types

in a givon language. (Although it probably means we will be allowing

many things that the lLanguage does not allow).

Define the Type Conversion Information Table for UNKNOWN.
There are no initial type mappings or exceptions to language-specific
conversion rules.

ONVERSION_INFO_TABLE (UNKNOWN CVTINFO_TABLE,
CONVERSION_INFO_ENTRY (TABCEBASE, TABLEBASE));

Yemomomom
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! Define the Type Hierarchy Table for UNKNOWN.

! This allows most integer-based types to be converted to L,

! and L can then be converted ur to F, D, G, and H.

5 The conplextt‘ es are not included here - they increase the size
a
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! of all the es, and most lanauagos do not support complex
! arithmetic, so it was not deemed worth it.
P TYPE_WIERARCHY_TABLE (UNKNOWN_HIER_TABLE, |
P 53 TYPE_GRAPHEDGE (TF, L) ,

9 P 53 TYPE “GRAPH_EDGE (PTR, L) g
96 P 531 TYPEGRAPH_EDGE (TPTR, LS, |
97 P 21 TYPE_GRAPH_EDGE (ENUM, L), i
98 P §31 TYPE_GRAPH_EDGE (BU, WU), s
199 P §31 TYPE_GRAPH_EDGE (WU, LU). |
200 P §31 TYPE-GRAPHEDGE (LU, L), |
501 P 5§31 TYPE-GRAPH_EDGE (B, W),

o; P 5§31 TYPE-GRAPH”EDGE (W, L),

0 P 5§31 TYPE-GRAPH_EDGE (L, F)

04 P 531 TYPE-GRAPHEDGE (F , DJ, |
05 P 5§31 TYPE-GRAPH_EDGE (F, G) |
209 P TYPEGRAPH™EDGE (F, FCJ,

0 P TYPE“GRAPHEDGE (D, W)

08 P TYPE-GRAPH_EDGE (D, DCJ,

09 P TYPE"GRAPH_EDGE (G, M)

10 P TYPE"GRAPH EDGE (G, GCJ

1" P TYPE-GRAPH_EDGE (FC, DCS,

}g P TYPE“GRAPH_EDGE (FC, GC).
214 :
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; 5215 9 1 i
3 19 0 1! Define the Type Hierarchy Table for UNKNOWN deposit. ,
T4 1 1! This is a circular gragh which allows any type to be deposited
: 2218 i 1 ! into any other (even though DBGSCVT_DX_DX may not allow all
: é 18 ? } ; of the combinations.)
: 5201 P 5335 1 TYPE_WIERARCHY_TABLE (UNKNOWN_HIERD_TABLE,
3 2 i P 9 i TYPE_GRAPH_EDGE (BU, B),
: 5 P 1 TYPE-GRAPH_EDGE (B, WU).
: 5224 P 5338 1 TYPE_GRAPH_EDGE (WU, W),
: 9225 P 9 1 TYPE_GRAPH_EDGE (W, LU),
: z 9 P g 40 1 TYPE_GRAPH_EDGE (LU, L),
3 P 5341 1 TYPE_GRAPH_EDGE (L, F),
: 5228 P g 4; 1 TYPE_GRAPH_EDGE (F ,D),
: g v P 5343 1 TYPE-GRAPH_EDGE (F, G).
: 9230 P 5346 1 TYPE_GRAPH_EDGE (D, H),
: 523 P S345 1 TYPE_GRAPH_EDGE (G, H)
: 5 g P 2346 1 TYPE_GRAPH_EDGE (M, FCJ
: § P g 47 1 TYPE_GRAPH_EDGE (FC, DCJ.
: 3 P 5348 1 TYPE_GRAPH_EDGE (FC, GC),
; 5235 P 5349 1 TYPE_GRAPH_EDGE (DC, ENUM),
: 5336 P 5350 1 TYPE_GRAPH_EDGE (GC, ENUM)
; 5237 P g 51 1 TYPE “GRAPH_EDGE (ENUM, TPTR)
; 5238 p 35; 1 TYPE_GRAPH_EDGE (TPTR, PTR), |
; 5239 P 5353 1 TYPE_GRAPH_EDGE (PTR, TF*,
H 5540 P 5354 1 TYPE_GRAPH_EDGE (TF, BU),
PR £
; SZG% 5357 1 ! Define the Type Incompatibility Table for Language UNKNOWN.
3 ngg gggg } E D and G arithmetic is always incompatible.
H g 1) P 5360 1 TYPE_INCOMP_TABLE (UNKNOWN_INCOMP_TABLE,
s 5247 P 5261 1 TYPE_GRAPH_EDGE (D, G)
: 5248 PS5 6; 1 TYPE_GRAPH_EDGE (D, GCJ, |
: 5249 P 5363 1 TYPE_GRAPH_EDGE (G, DC) I
: 5250 J sga& 1 TYPEZGRAPH_EDGE (D, GCJ, |
3 2 gl 5365 } 0); |
3 SZSi Eigg 1 '
: 5254 68 1 ! Allow arithmetic on any of the numeric types.
: 5255 5369 1 ! Other tygos (PTR, TPTR, ENUM, unsigned types) can be converted to L before doing
3 29 g;? } ! any arithmetic.
3 gg ;i } ; Define the Operator Routine Table for UNKNOWN addition.
: 5260 P 5374 1 OPERATOR_ROUTINE _TABLE (UNKNOWN_ADD TABLE,
: 5261 P 5375 1 OPERATOR_ROUTINE (L, L., L, K0D_C_L),
; 6§ P 5376 1 OPERATOR™ROUTINE (F, F, F, ADDTFTF).
: 926 P 5377 1 OPERATOR_ROUTINE (D, D, D, ADD_D_D),
: 9264 P 5378 1 OPERATOR_ROUTINE (G, G, G, ADD_G_G),
: 9265 P 5379 1 OPERATOR_ROUTINE (M, H, H, ADD_HW_NW)
: 5266 P 5380 1 OPERATOR”ROUTINE (FC, Fc, FC, ADB_FE_FC),
: 5267 P 1 1 OPERATOR_ROUTINE (DC, DC, DC, ADD_DC_DC)
: 63 § } OPERATOR_ROUTINE (GC, G6C, GC, ADDZGCZGC)S;
; 5270 & 1
: ! Define the Operator Routine Table for subtraction,
" 5 1! Defi he 0 Routi Table for UNKNOWN subt ti
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: Define the Operator Routine Table for UNKNOWN multiplication.
OPERATOR_ROUT INE TAELE (U[JKNOUNHHUL TABLE,
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: Define the Operator Routine Table for UNKNOWN division.
OPERATOR ROUT INE TABtE (UNKNOUN DlV TABLE,
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; Define the Operator Routine Table for UNKNOWN unary plus.
6PERATOR _ROUTINE_TABLE (UNKNOWN_UNARY_PLUS_TABLE,

! The following are not Langua
For example, DEP/QUA

80 dopondont types. This is needed for DEBUG

UNARY_PLUS B
UNARY PLUS "W
UNARY"PLUS P
UNARY“PLUS™Q
UNARYZPLUS”0
UNARY_PLUS L
UNARYPLUS™ f

UNARYZPLUS H),
FC. UNKRY PtUS FO),
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-Sep=1984 21:54:24
OPERATOR_ROUTINE (DC, DC, DC, UNARY_PLUS_DC)
OPERATORZROUTINE (GC, GC, GC, UNARYZPLUSZGC)S;

; Define the Operator Routine Table for UNKNOWN unary minus.
6PERATOR_ROUTINE_TA8LE (UNKNOWN_UNARY_MINUS_TABLE,
! The following are not lanag:geLgepcndont types. This is needed for DEBUG

; types. For example, DEP/ *%s
OPERATOR_ROUTINE (B, B, B, UNARY_MINUS_B
OPERATORZROUTINE (W, W, W, UNARY-MINUS-W
OPERATORZROUTINE (P, P, P, UNARY_MINUS_P
OPERATORZROUTINE (Q, Q. Q, UNARYMINUS-Q
OPERATOR_ROUTINE (0, 0, O, UNARYZMINUSZO
OPERATOR_ROUTINE (L, L, L, UNARY_MINUS_L
OPERATORZROUTINE (F, F, F, UNARY MINUSF
OPERATORZROUTINE (D, D, D, UNARYZMINUSZD
OPERATORZROUTINE (G, G, G, UNARY-MINUS-G
OPERATORZROUTINE (M. H. H. UNARY MINUS™H
OPERATORZROUTINE (FC, FC, FC, UNKRY_MIRU
OPERATORZROUTINE (DC, DC, DC., UNARYZMINU
OPERATORZROUTINE (GC, GC, GC, UNARY-MINU

! Define the Operator Routine Table for UNKNOWN exponentiation.

! We special-case the mixed cases Feel, Dew|
! we do not want the exponent converted to f

is the same table as for FORTRAN.
OPERATOR_ROUTINE TABLE (UNKNOWN POWER TABLE,

Ge+L, and H*+*L because
(oat there. Note = this

OPERATOR_ROUTINE (W, W, W, POWER_B_W),
OPERATORZROUTINE (L, L, L, POWERTL L),
OPERATOR”ROUTINE (F. L., F, POWERTF L),
OPERATOR”ROUTINE (D, L. D, POWERTD L),
OPERATORZROUTINE (G, L. G, POWER G-L).
OPERATOR”ROUTINE (M, L, H, POWER™H™L).
OPERATOR”ROUTINE (FC, L, FC, POWERTFC L),
OPERATORZROUTINE (DC, L, DC, POWERTDC L),
OPERATORZROUTINE (GC, L, GC, POWERTGC™L).
OPERATOR”ROUTINE (F, F, F, POWER_FF);
OPERATOR”ROUTINE (D, F. D, POWERTDTF).
OPERATOR”ROUTINE (F, D. D, POWER™F D).
OPERATOR”ROUTINE (D, D. D, POWER™DD).
OPERATOR”ROUTINE (G, G, G, POWERZG G).
OPERATOR™ROUTINE (M, H, H. POWER™H™H)
OPERATOR™ROUTINE (FC, fc, FC, PORER_FC_FC),
OPERATORZROUTINE (DC, DC. DC, POWERTDC-DC)
OPERATORZROUTINE (GC, GC, GC, POWERZGCZGC)J;

in PASCAL = h

The relationals are defined on strings and on numeric types.

We do not specially handle types Like ENUM, TPTR, and so on, as
ere we just convert them to integer and do integer
comparison. The intent is to be lLooser about

ype-checking
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! than is PASCAL.

OPERATOR_ROUTINE (T, T, TF
OPERATOR_ROUTINE (L, L, TF, L
OPERATOR_ROUTINE (F, F, TF,

OPERATOR_ROUTINE (D,
OPERATOR_ROUTINE (G, G, TF,

S
S
S
g
OPERATOR_ROUTINE (H, H, TF, LSS

OPERATOR_ROUTINE_TABLE _(UNKNOWN_
OPERKTOR_ROUTINE (T, T, TF,
OPERATOR™ROUTINE (L. L. T
OPERATOR™ROUTINE (F, F. T
OPERATORZROUTINE (D, D, T

LEQ
L

— -l ) -l D =l ) il b ) -l = —d —d - = = — - =) = ) ) b D D ) - D b D - -l D - D - D D D D D D D i e e e D D D e el el e e el

OPERATOR_ROUTINE (T, T, TF,"GTRCTY
OPERATOR_ROUTINE (L, L, TF, GTR_
OPERATOR_ROUTINE (F, F, TF, GIR_F
OPERATOR_ROUTINE (D, D, TF, GTR_D
OPERATOR_ROUTINE (G, G, TF, GTR_G
OPERATOR_ROUTINE (H, H, TF, GTR_H

T
L
F
)
G
H

3
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; Define the Operator Routine Table for UNKNOWN equal.

OPERATOR_ROUT INE_TABLE (UNKNOWN_EQL _TABLE,
OPERKTOR_ROUTINE (T, T, TF, EQL-T_T),
OPERATORZROUTINE (L, L, TF, EQLTL-L).
OPERATORZROUTINE (F, F, TF, EQLTFF).
OPERATORZROUTINE (D, D, TF, EQL-D7D).
OPERATORZROUTINE (G, G, TF, EQL-G-G).
OPERATORZROUTINE (M, W, TF, EQL™HH).
OPERATOR_ROUTINE (FC, Fc, fr, EGLTFC FC),
OPERATORZROUTINE (DC, DC, TF, EQL-DCDC), .
OPERATORZROUTINE (GC, GC, TF, EQL-GCGC)J;

E Define the Operator Routine Table for UNKNOWN not-equal.

OPERATOR_ROUTINE_TABLE (UNKNOWN_NEQ_TABLE,
OPERATOR_ROUTINE (T, T, TF, NEQ'T_T),
OPERATOR_ROUTINE (L, L, TF, NEQTL™L),
OPERATOR_ROUTINE (F, F, TF., NEQTFF).
OPERATOR”ROUTINE (D, D, TF, NEQ™D7D).
OPERATOR”ROUTINE (G, G, TF, NEQ G_G).
OPERATOR_ROUTINE (M, W, TF, NEQ H H).
OPERATORZROUTINE (FC, Fc, fF, NEQTFC FC),
OPERATOR_ROUTINE (DC, DC, TF, NEQDC-DC)
OPERATORZROUTINE (GC, GC, TF, NEQZGCZGC)J;

E Define the Operator Routine Table for UNKNOWN less than.
OPERATOR_ROUTINE_TABLE (UNKNOWN_LSS_THAN_TABLE,

; Define the Operator Routine Table for UNKNOWN greater than.
OPERATOR_ROUT INE_TABLE (unxuouu_stg_run

_TABLE,

AX=11
DEBUG.

; Define the Operator Routine Table for UNKNOWN Less than or equal.

Sac s

=32 V4.0-74
BGEVALOP.B32;1
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;5443 P 5557 1 OPERATOR_ROUTINE (G, G, TF, LEQ_G_G)

: 22; gg } OPERATORZROUTINE (H, H, TF, LEQTH W)J;

g 5229 29 } ; Define the Operator Routine Table for UNKNOWN greater than cr equal.
; 5448 p géei 1 OPERATOR_ROUTINE_TABLE (UNKNOWN_GEQ_TABLE,

: 5449 P 5563 1 OPERKTOR_ROUTINE (T, T, TF, GEQ-T_T),

: 5450 P 5564 1 OPERATORZROUTINE (L. L., TF., GEQTL™L).

: §k51 P 5565 1 OPERATORZROUTINE (F, F, TF. GEQ FF).

: 3432 P 2366 1 OPERATORZROUTINE (D, D, TF, GEQ™DD).

: 545 P 556 1 OPERATOR_ROUTINE (G, G, TF, GEQ_G_G)

: g:gg gggg ! OPERATOR_ROUTINE (H, H, TF, GEQ M W)};

; 5456 5570 1 ! The logical operators AND, OR, NOT, EQV and XOR are defined only
3 gzgg 52;1 } ! on integers. Other types such as TF can be converted to Boolean.
: gzgg ig;i } ; Define the Operator Routine Table for UNKNOWN AND.

;5461 P 5575 1 OPERATOR_ROUTINE TABLE (UNKNOWN AND TABLE,

; gzgi gg;g } OPERATOR_ROUTINE (L, L, L, BIT_AND_L_L));

; gzgg gg;g } ; Define the Operator Routine Table for UNKNOWN OR.

;5466 P 5580 1 OPERATOR_ROUTINE_TABLE (UNKNOWN OR_TABLE,

: gzg; 2231 } OPERATOR_ROUTINE (L, L, L, BITCOR_L_U));

: g:gg gggg } 5 Define the Operator Routine Table for UNKNOWN XOR.

Y4 P 5585 1 OPERATOR_ROUTINE TABLE (UNKNOWN XOR TABLE,

: gz; gggg } OPERITOR_ROUTINE e bs b BII_XOR_L_L)):

: gz;g ggge } ; Define the Operator Routine Table for UNKNOWN EQV.

: 5476 P 5590 1 OPERATOR_ROUTINE TABLE (UNKNOWN_EQV TABLE,

: g:;g gggl } OPERATOR_ROUTINE (L, L, L, BIT_Eav_L_L));

: g:gg gggi } ; Define the Operator Routine Table for UNKNOWN NOT.

: 5481 P 5595 1 OPERATOR_ROUTINE TABLE (UNKNOWN NOT TABLE

: gzgg gggg } OPERATOR_ROUTINE (L, L, L, BIT_ROT_L)};

: gzgg gggg } ; Define the Operator Routine Table for UNKNOWN concatenate.

; g&ag P gooo 1 OPERATOR_ROUTINE TABLE (UNKNOWN_CONCATENATE _TABLE,

: 5238 5281 } OPERITOR_ROUTINE . 14 1a fONCAT_!_T)):

3 gzsg Sggg } ; Define the Operator Information Table for UNKNOWN.

: §231 4 ?ggs } OPERATOR_INFO_TABLE (UNKNOWN_OPINFO_TABLE,

: 549§ P 5609 1 ! ALL of the arithmetic, logical, and relational operators use
; 5494 P 5608 1 ! the same hierarchy table and the same incompatibility table.
: 5495 P 2609 1

: 5496 P 5610 1 ' Arithmetic.

2 §497 P 2611 1 !

: 5498 P 61§ 1 OPERATOR_INFO_ENTRY

; 5499 P 5613 1 (ADD, UNKROWN_ADD_TABLE,
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RoJABLE, UNKNOWN_INCOMP_TABLE)

NKNOWN_SUB_TABLE,
P ;ABLE. URKNOWN_INCOMP_TABLE),

KNOWN_MUL _TABLE,

;ABLE. URKNOWN_INCOMP_TABLE),

OWN_DIV_TABLE,

TABLE, "UNKNOWN_INCOMP_TABLE),

OPERATOR_INFO_ENTRY
(UNARY _PLOS, UNKNOWN_UNARY PLUS_TABLE
UNKNOGN _HIER _TABLE, "UNKNOGN_INCOMP_TABLE),

OPERATOR_INFO_ENTRY
(UNARY _MIRUS, UNKNOWN_UNARY MINUS TABLE,
UNKNOGN_HIER TABLE, ONKNOWR_INCOMP_TABLE),

OPERATOR_INFO_ENTRY
(POWER_OF , UNKNOWN_POWER TABLE,
UNKNOGN_HIER_TABLE, UNKROWN_INCOMP_TABLE),

E Relationals

OPERATOR_INFO_ENTRY

(EQUAL, URKNOWN_EQL_TABLE,

UNKNOWN _HIER_TABLE, UNKNOWN_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(NOTTEQUAC, UNKNOWN_NEQ TABLE

UNKROWN_HIER TABLES UNRNOWN_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(LSS"THAN, UNKNOWN LSS _THAN TABLE,

UNKROWN _HIER_TABLE, URKNOWR_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(GTRZTHAN, UNKNOWN_GTR_THAN_ TABLE,

UNKROWN HIER _TABLE, URKNOWR_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(LSSTEQUAC, UNKNOWN_LEQ_TABLE

UNKROWN_HIER_TABLES UNENOWN_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(GTRTEQUAL, UNKNOWN_GEQ_TABLE

UNKROWN_HIER_TABLE UNRNOWN_{NCOMP_TABLE),

; Logicals.

OPERATOR_INFO_ENTRY
(AND; UNKROWN_AND TABLE,
UNKNOWN_HIERTTABLCE, UNKNOWN_INCOMP_TABLE),
open?ton_xnrgusztlv

OR_TABLE,

UNKNOWN_HIER TABLE, UNKNOWN_INCOMP_TABLE),
OPERATOR_INFD_ENTRY

(XOR, UNKROWN_XOR_TABLE,

UNKNOWN_HIERTTABLE, UNKNOWN_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(EQV; UNKROWN_EQV_TABLE,

UNKNOWN HIERTTABLCE, UNKNOWN_INCOMP_TABLE),
OPERATOR_INFO_ENTRY

(NOTS UNKROWN_NOT_TABLE,

8
o

LA N U AN AN N N AN A AN PO RO NN NI RO NONOND b b b b b b

WAL

UBTRA

UNKNOW
OPERATOR_IN
(MULTIPL

rel=l=]
W —

UNKNOWN
OPERATOR_ INF
(S C

F

o
DEADE -
xn xa

bw-ooaﬂg
MXXZMCZMC _z‘m

VIV

P T e g 3

VIV AWV VIVIVIVIWVIVIVIV
oooorororOFOFOMONMOCOMOMOOOOOrOrOrOOOrOrOOO O™

W = OV NV NN = OOV~ W
VIV S BB

AN AN AN N NN NI NI PN N = =

SEISRE

L Rk ad v [V [V
oooororrOFOMOMOMOMOMOMOMOCOMONOM

N = OO 00 NO NS AN = O O 00 NN NV ES AN = © 0 00 N O N BN N = O O 00 ~N O VIV 8 LN = O 0 00~ WV o~

SEES

N§\h§
— il il il ) -l -l ) =l -l -l el -l - b - - b b ) - b b -l b = b - D i i D D D D D il il D D il il D il D el e D D el il D D el el

a-h-h-h-h-h-h-h-h-h- h-h-h-h-h-h--h-h-h-a-h-h--h-h- k- k- b h-h-h R R h-R- R R R R-h R R R R R R

WVAAWAAWAWAWAWAT WA WA WA AR AWV A AW TN WA WAVIVAIWVIWA

IR TR A PR TR PR TR PR PR TR PR PR PR R TR L T TR L LR L R L LR L R R R TR L L L e e T R T L L L L I I I ™

VWAV AW A AWVAATAIVTIA TVATA T T AT A ATTA A AT T T AT T AT A VT VIV VIV

VAWV A WTAMTAWAAMTA VTR A A AA VTRV A VTAWVTA VAW VAL

VIVAVIVAVAVASS SN BN N
VB W= OOV NOWVNSWN=O

XS

SO




F 3
DBGEVALOP 16-Sep=-1984 00:32:25 AX=11 Bliss=32 v4.0-74 Page 106
VS‘ 2-503-1934 g?:§4:36 DEBUG.SRCIDBGEVALOP.B32;1 v (20) |

: ég : 8;1 } UNKNOWN_HIER_TABLE, UNKNOWN_INCOMP_TABLE),

; 9 P 675 1 ! String operations.

: 5560 P 5676 1 !

; 5561 P 5675 1 OPERATOR_INFO_ENTRY

3 56§ p 679 1 (CONCATENATE, UNKNOWN_CONCATENATE TABLE,

: gg‘ P g; } UNKNOWN_HIER_TABLE, ONKNOWN_INCOMP_TABLE),

: 2265 : 275 } ; CONVERT is used for things Like converting subscripts.

; 2529 P 631 1 OPERATOR INFO_ENTRY

3 gggg : gg; } (CONVERT, "TABLEBASE, UNKNOWN_HIER_TABLE, UNKNOWN_INCOMP_TABLE),
: §570 P ge L 3 ' DEPOSIT is used in the JEPOSIT command.

: 5SS P 5685 1 '

3 Ssrg B 5689 1 OPERATOR _INFO_ENTRY

3 §§;4 : ggaa } (DEPOSIT, TABLEBASE, UNNYOWN_HIERD_TABLE, UNKNOWN_INCOMP_TABLE),
: 5575 P 5689 1 ! IDENTITY is used at the end f an EVALUATE to turn the primary

: 5576 P 5690 1 ! into a value descriptor.

: 5577 P 5691 1 !

; 5578 p 569§ 1 OPERATOR _INFO_ENTRY

3 gg;g ggg‘ } (IDERTITY, TABLEBASE, TABLEBASE, TABLEBASE));
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- 1 ! The following data structure holds a type pair in a word and is used
} ; to search for the type pair in the Operator Routine Table.
} FIEL¥VPE PAIR FLDS
=
80 1 SET ~
700 1 BS_RIGHT_TYPE
1 BS_LEFT_TYPE
1 WS_TYPE_PAIR =
1 TES;
1
1
1
1

nn
e
[=l=l=]

REN282%

WVIWAVIWWAWWAWIWWAVWAUWA
LNl V. N

3382593

e le ] wn

CRO
TYPESPAIR = BLOCK (1, WORD] FIELD (TYPE_PAIR_FLDS) X;

VIV

0
v
w
~
o
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00 81 OA OA 1 1A 28 28 B 40, 0, 43, 43, ze , 0, 40.
A . 0, ,00,01
BEEREREERRE i D ‘g’zo°,,° LA\
0 0 8 b b éa 40, 6
00000010 9 LONG 6 . 1. 5
28 00 00 00 37 08 08 8 8 1 00 87 2F oF A5 P.AAV: .BYTE 4 , 47 -151 o. 1 o g 151.
00 00 00 89 OA OA og 0 1 18 28 AF . ? . i, 6 4 ,
00 00 18 18 og 5 0 00 8A OB BE 0, 1o -1 6 0. o 9, 9.
01 04 28 28 00 28 00 00 OO 8C 1€ 53 0 00 32 i 46 6 62 1 8 » 1 6.
6 6 l [ ] 0
00000010 003EOQ .LONG
28 00 00 00 77 08 08 g 28 8° 1 00 77 @F sr oge& P.AAW: .BYTE 4 119 o. 0, a a 119
00 00 00 79 OA OA 00 00 00 01 1¢ sg B g 0 r% 0. 6 é
00 00 78 18 18 00 28 00 00 90 A 0B g 840 0 16 1 1 6. 0 i
01 02 28 28 00 28 00 00 00 7C 1C 1C gg 8 411 122 6 g 27. 123 6
00 0 0420 °6 Sa o. 0, l 0,
00000002 00424 .LONG 2
00 OE 00 00 00 S2 OE OF 00428 P.AAX: .BYTE 14, 14. az. 0, 0,0, 1,0
00# 00430 ADA OPINFSV;?LEO[“J
00000000 00000014 00000060 00470 .LONG 96, 20, 0
01 047C .BYTE 1
00# 00470 BYTE 03]
00000000 00000014 000000BC 80430 LONG 188, 20, 0
01 0048C BYTE 1
00# 00480 "BYTE ggs:
00000000 00000014 0000014C 00490 -LONG 2, 20, 0
1 0049C BYTE 1
0# 00490 BYTE gssn
00000000 00000014 00000180 004A0 LONG 4, 20, 0
81 04AC BYTE 1
0# 004AD "BYTE 0531
00000000 00000014 00000184 004BO LONG 436, 20, 0
81 04BC BYTE 1
o# 004BD BYTE oss:
00000000 00000014 000001E8 004CO "LONG 488, 20, 0
1 004CC BYTE 1
o# 004CD BYTE gt:)
00000000 00000014 00000234 004D0 .LONG 564, 20, 0
1 004DC BYTE 1
8' 4 BYTE 2;351
00000000 00000014 000002 1 E 0 'k??? 1 6, 20, 0
300 "BYTE 9 3)
00000000 00000014 00000204 1 -LONG &, 20, 0
1 1C BYTE 1
or 18 BYTE 531
00000000 00000014 000003 g 0 gggg , 20, 0
2: 3 BYTE 19
00000000 00000014 000003 -LONG 6, 20, 0
1 4C "BYTE
3' ‘3 "BYTE 9 1%)
00000000 00000014 000003 6 -LONG 2,720, 0
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