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MODULE gencode4 ( 1=’ 00'
SSING_MODE (EXTERNAL=GENERAL))

IDE
ADDR
= BEGIN

R R R N R R R R R N N R P R R R R R R R N RN N R RN RN AR RN RN RN ®
Iw

t* COPYRIGHT (c¢) 1978, 1980, 1982, 1984 BY

i DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.

;: ALL RIGHTS RESERVED.

i* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED

t* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE

'* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER

:* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY

'* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

*
*
*
]
*
*
*
*
*
*
i* TRANSFERRED. *
*
*
]
L
L ]
*
*
L
*
]

Iw

'!* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE

'* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

E' CORPORATION.

I

'~ DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF TS

t* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

i
i:'tttttttttttttttttittttttttt"ttttttttttt!tittttttttttttttttttttttttttt'tt

44
; Facility: Command Definition Utility, Table Generator Module &

Abstract: This module is one of a few modules that is responsible
for generating the blocks that make up a (LI table.
The blocks are generated b _travers1na the intermediate
representation of the CLD file created by the parsing

858 B N N N A N W N W AN N RO PN NINININ) = b S b B D D D D b
W= OV NV NN = OO0~ WIS NN = O OO0~ S (NN = OO 00 N O VNV S AN -
OOOOgOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
i=leleleleleleleleleleleolelelelelelelelelelelolelelelelelelelelele
NN AN N AN N N N AN N RN NI NI RINININ) == e cd e e ed ed ed ed S O O O O O O OO0 O
OO0 NON NS AN =2 O O 00 N O N S AN =2 © 0 00 NOMN SN AN =2 OO 00 N O VNV S AN —
— i i i o e e i i i o e ol D i oD i i i D D D i D e ) e e ) e e ) i e D el D i e ) D D D D D i D e e ECD

TR IR A A R T T E R R T T T e L T T T R R R R R R R T R T A T A TE T A AR TE TR TR TR LA D T )

:
;
:
i
8 ; modules.
8 g Environment: Standard (DU environment.
0039 i Author: Paul C. Anagnostopoulos
882? ; Creation: 28 February 2983
882; g Modifications:
44 0044 1 i v04-001 BLS0338 Benn Schreiber  9-AUG-1984
22 8822 : Count blocks created by generate_path in total table size
47 0047 1 i--
4«8 0048
49 0049
50 0050 Library ‘sys$Slibrary:lib*;
51 0051 require ‘clitabdef’;
52 0376 require ‘cdureq’;
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1 0790 1! TABLE OF CONTENT S
;8§ Ml 1§ ceccccese BUE BTN

3 B 79; 1

3 21 793 1 forward routine

: 28 0794 1 cdu$ generate peth novalue,

: 0795 1 match_first_entity,

: 60 0799 1 match_remaining_entities,

;61 0797 1 report_path_error: novalue;

$ 6§ 0798 1

s © 0799 1

s 64 0800 1! EXTERNAL REFERENCES
i 65 0801 1 | = cecececccccccec  cecececececccecec.-
;. 66 080¢ 1

: O 0803 1 external routine

: 68 0804 1 cduSlookug child,

;69 0805 1 cduSremember reference.

: 70 0806 1 cduSreport_semantic_error,

} 0 0807 1 ib$get_vm;

S 0808 1

: 73 0809 1 external

3 74 0810 1 cduSgl_root_node: ref node,

A 0811 1 cdusSgl_table: pointer;

:C

A<
b

DU. SRCiGENCODEk 832 1
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! The following items define the module-wide path stack, which is used to
! resolve an entity path into its complete entity hierarchy.

own

path_stack_top: si?ned long,
path_stack: vectorlexp_k_max_path_entities,longl;

! These two macros are used to push and pop the path stack.
macro

push_path_stack(item) =
(Increment (path_stack_top); =
f .path_stack_top gequ exp_k_max_path_entities then
si?nalfnsg(cdus intpathstkov));
ga;h_stack .path_stack_topl = item;

pop_path_stack =
Tdecrement (path_stack_top)) %;

NODE MANIPULATION MACROS

! The following macro is used to determine whether an arbitrarl node
! represents an entity (i.e., a parameter, qualifier, or type ke

yword) .

macro

top_Llevel_entity_node(a_node) =
(Ta_nodelnode_w_type] eqlu node_k_parameter or
.a_nodeEnode_H_type] eqlu node_k_qualifier or
.a_nodelnode_w_typel eqlu node_k_keyword) X%;

The.follouing macro is used to determine whether an arbitrary node is an
entity node that matches a given name. If there is a label node under
it, then we try to match the Label name. Otherwise we try to match the
entity name.

macro

natchingtgqt;ty(a_node,nale_length,nane_address) =
in
entity = a_node: node;

if top_ltveltentity_node(entity) then (
oca
entitys_label: ref node;

! The node represents an entity. C(ompare the .
! desired name to the label node, or entity node if
! there is no label.

if (entit‘s_label = cduSlookug_child(entit{.node k_Label)) nega 0 then
ch$eql(.entitys_Labellnode_b_text_le
name_lLength, name_addréss,¥x'0

————

X=11 -
SKEVMSMASTER: [CDU.SRCIGENCODE4.B32

89§h].5ntitys-label[node_t_text].
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s 3 M 899 1 else

3 13% M 0 1 ch$eql(.entity(node_b_text_Lengthl entitylnode_t_text],
: 1 M 0871 1 name_Llength, name_address,¥x'00")

: 137 M 067§ 1 ) else

: 138 M 0873 1

: 139 M 0874 1 ! The node does not represent an entity.

;. 140 M 0875 1

;14 M 0876 1 false

: 16% 0877 1 ) %

s 14 0878 1

s 144 0879 1 ! This macro is used to determine whether an arbitrary node represents an

;145 0880 1 ! entity, and, if so, whether that entity references a type definition in

;146 0881 1! its vg[ue clause. ‘The address of the node representing the type

s 147 0882 1 ! definition is returned.

; 148 0883 1

: 149 0884 1 macro

: 150 M 0885 1 type_reference(a_node) =

: 15 M 0886 1 (bind ;

3 15% M 0887 1 entity = a_node: node;

.13 M 0888 1 local

;154 M 0889 1 type: ref node;

: 1% M 0890 1

: 156 M 0891 1 if top_level_entity_node(entity) then

: 157 M 0892 1 it (type = cdutlookup_child(entlgl.node_k_value)) neqa 0 then

: 158 M 0893 1 it (type = cduSlookug child(.type,node_k_type_user)) neqa 0 then
;159 M 089 1 cdu$lookup_child(.cdusgl_root_node,node_k def1ne_t§§e.
: 160 M 0895 1 .typelnode_b_text_lengthl,typelnode_t_text
s 161 M 089 1 else 0

: 162 M 0897 1 else 0

: 163 M 0898 1 else 0

: 164 0899 1 ) X

P
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; 3 900 1 !¢+

3 12? §901 1 ! Description: This routine is called to generate an expression block

; 168 90; 1! that represents an entity path. An entity path specifies a
;169 0903 1! hierarcy of entities, and is used in a boolean expression to
: 170 904 1! reference a specific entity (as in the DISALLOW clause).

: 1N 905 1! Because the entit¥ path can be elided, this routine must

3 17; 0909 1! resolve the path into a full entity h*erorchg. boginn1n8 at
- ¥ 907 1! a parameter or qualifier and ending at the final keyword in
3 };g 383 } ; the path.

: 176 0910 1 ! Parameters: definition By reference, the node representing the verb
3 17 891] ] 3 or syntax change definition that includes

: 178 915 s 1 the path,

: 179 0913 1! path By reference, the node refresenting the

: 180 0916 1! path that we are to compile. We will fill
;181 0915 1! in the TRO of the resulting block.

: 1B§ 091? 1!

: 18 0917 1 ! Returns: Nothing.

: 184 0918 1!

: 185 0919 1 ! Notes:

; 186 0920 1 !=-

: 187 0921 1

: 188 09 ; 1 GLOBAL ROUTINE cduSgenerate_path(definition: ref node,

: 189 09% 1 path: ref node) : novalue

: 190 0924 = BEGIN

;M 0925

: 192 0926 bind . X

: 193 0927 first_child = .path[node_L_child]l: node;

s 194 0928 %

s 195 0929 local

: 196 0930 2 context: ref node,

: 197 0931 2 first_entity: ref node,

: 198 0932 2 path_stack_mark: signed long,

;s 199 0933 2 ambiguous: boolean initial(false),

;s 200 0934 2 expression: pointer;

: 20 0935 2 local . .

: 202 0936 2 saved_stack_top: s1?ned long initial(-1),

; 203 0937 2 saved_stack: vectorlexp_k_max_path_entities,longl,

: 204 0938 2 saved_stack_mark: lono;

; 205 0939 2

: 206 0940 ; ) : . ) :

: & 0941 ! A path can include the name of a definition in which the entity hierarchy
; 208 0942 2 ! is to be resolved. Or, if no such name is included, then it is to be

: %98 832‘ g ! resolved in the current definition. See what the user wants to do.

3 %}% 8325 3 it .first_childlnode_w_typel eqlu node_k_path_definition then (

: 213 094 ! The user included an explicit definition name as the first element
3 g}g 8323 ! in the path. Find the node representing the definition.

: 216 0950 context = cdu$Slookup_child(.cduSgl rgot node ,node_k_define_verb,

: 217 0951 : .first_childlnode_b_text_Tength),first_childlnode_t_text]);
: gla 095 if .context eqla 0 then i I

: 219 095 context = cduSlookup,ch1ld(.cduSgl rgot node,node_k_define_syntax,
: 220 0954 .first_childlnode_b_text_Tengthl,first_childlnode_t_text]);
;221 0955 ¢4 if .context eqla 0 then (

: 222 0956 4 report_path_error(msg(cdu$_pathundet),.path);
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: 3 957 & return;
% T =
: 6 960 ! Remember the address of the node following the path definition node,
: ; 8321 ! because this is the first entity we must match.
; 9 8322 first_entity = .first_childlnode_L_sister];
5 1 8965 ) else (
;2% 966 : e
5 §ggg ! No definition name was included, so use the current definition.
: 5 999 context = .definition;
: 236 0970 S
: 7 0971 ! Remember the address of this first node, because this is the
3 g 83;; ! first entity we must match.
;240 8974 first_entity = first_child;
;s 26 975 );
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;. 243 97 ! Now we sit in a messy loop trying to resolve the entity path specified by
:  2hb 8979 ! the user, It is resolved in hegcontext of the definition we determined
: 245 8978 ! above. The module-wide path stack will be used to search the definition's
3 2 ngo ! parameters, qualifiers, and type references.
: 248 0981 path_stack_top = =1;
: gg 833 whil@ match_first_entity(.context,.first_entity) do (
: 231 0984 : We have found a match on the first entity name and set up the
: Sg 0985 ! path stack accordingly. Mark the stack so we can restore it to
3 gk Oggg ! this state later on.
: 522 oggg path_stack_mark = .path_stack_top;
3 & 0990 ! See if we can match the remaining entities in the path, beginning
: %gs 8331 g ! at the match we found.
3 %g? 833‘ 2 if match_remaining_entities(.first_entity[node_L_sister]) then (
: 262 0995 ¢ ! Yup, we ?ot a complete match and the path stack contains
: 263 0996 & ! the resolved entity hierarchy. Decide if the match is
: 264 0997 & ! interesting.
;. 265 0998 &
: 266 0999 5 if .saved_stack_top eql =1 then (
;s 267 1000 5 ) :
: 268 1001 5 ! This is the first match, so it's useful. Save
: 269 1002 5 ! the state of the path stack so we can use it
; 270 1003 5 ! later.
: 2n 1006 S
: 212 1005 5 saved_stack_top = .path_stack_top;
: &3 1006 5 ch$move(Xallocation(path_stack) ,path_stack, saved_stack);
3 g;g }88; g saved_stack_mark = .path_stack_mark;
: 276 1009 5 ) else if .saved_stack_mark eqlu 0 then (
: 217 1010 §
: 278 1011 § ! We alread¥ have a match, and it's one where the
: 279 1012 5 ! first entity in the path matched a parameter or
; 280 1013 § ! qualifier. Such a match takes grecedence over
; 281 1016 S ! one where the first entity matched a type keyword.
; 282 1015 5 ! What kind of match have we got now?
; 283 1016 5 :
: 284 1017 5§ if .path_stack_mark eqlu 0 then
: 285 1018 §
: 286 1019 5 ! Oops, the new match is also on a
; 287 1020 5 ! parameter or qualifier. That's ambiguous.
: 288 1021 5 )
; 289 1022 5 ambiguous = true;
: 290 1023 S -
: N 1026 S ! It appears that the new match is on a type
3 gg }852 g ! keyword. Ignore it in favor of the saved one.
: 294 1027 S ) else (
: 295 1028 5 .
;. 296 1029 S ! The saved match is on a type keyword. What does
: gg }8%? g ! the new one look Like?
: 299 1032 6 if .path_stack_mark eqlu 0 then (

— —— ey
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! The new one is on a parameter or
3 ?ualafier, so it takes precedence. Save
! 1t as an unambiguous match.

saved_stack_top = .path_stack_top;
ch$move(XalTocation(path_stack) ,path_stack, saved_stack);
saved_stack_mark = .path_stack_mark;
ol ambiguous = false;
else

W
383K

! The new one also matches on a type
! keyword, so it's ambiguous.

: ambiguous = true; /
); ’

! Restore the path stack to its state when the first _entity

! was matched, thus flushing the entlt{ hierarchy. Then we can
! Lloop for the next match (we need to look at all matches to

! detect ambiguity).

path_stack_top = .path_stack_mark;

e e o o o o o o o i o o e o e o i o ol i e e
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! 1f no match was found, tell the user and forget it.
eql =1 then (

report_path_error(msg(cdu$_pathunres),.path);
return;

32 V4.0-74
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if .saved_stack_to

: 1t more than one possible match was found, tell the user and forget it.

if .ambiguous then (
report_path_error(msg(cdu$_pathambig),.path);
, return;

: OK, we have an unambiguous match on the path. (reate an expression block
! to contain the entity hierarchy.

allocate_largest_table_block(ent_k_Length + (.saved_stack_top+1)*4, expression):
! Initialize the header of the expression block.

2

2

% expression[exp_b_tyge] = _block_k_expression;
¢ expression{exp_b_subtypel = exp_Kk_path;

2 expressionlexp_w_flags] = 0;

g expressionlexp_w_tro_count] = .saved_stack_top+1;
% ! Sit in a loop lookin Remember to
2
3
3
3
3
3
3
:
2
2
2
2
§
2
1

at each level in the path hierarchy.
! resolve the final TR

of the associated entity block.
begin
bigd

entity_Llist = expressionlexp_L_operand_List): vector[,longl;
incru i from 0 to .saved_stack_top do ) _
P cduSremember_referencelentity_Llist[.i),.saved_stack[.i]);
na;

! Fill in the final length of the expression block and add it's
! size to the table being created.

expressionlexp w_sizel = exp_k_length + (.saved_stack_top+1)*4;
set_table_block_Size(.expresSionlexp_w_sizel,expression);

! Store the TRO of this new expression block in its representing node.

path[node_L_codel = .expression = .cdu$gl_table;
return;

END;
Li:1009

symbol SAVED_STACK_MARK is probably not initialized

.TITLE GENCODE4
«IDENT \V04-000\

.PSECT SOWNS ,NOEXE,?2
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00000 PATH_STACK_TOP:
00004 PATH_STACK:

BLKB

EXTRN
EXTRN
+EXTRN
.EXTRN
EXTRN
EXTRN

.PSECT
+ENTRY

SUBL2
MOVL
MOVL
CLRB
MNEGL
CMPW
BNEQ
PUSHAB
MOvZBL
PUSHL
PUSHL
CALLS
MOVL
BNEQ
PUSHAB
MOVZBL
PUSHL
PUSHL
CALLS
MOVL
BNEQ
PUSHL
PUSHL
BRW
MOVL
BRB
MOVL
MOVL
MNEGL
PUSHL
PUSHL
CALLS
BLBC
MOVL
PUSHL
CALLS
BLB(
CMPL
BNEQ
MOVL
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DUSLOOKUP_CHILD

DUSREMEMBER _REFERENCE
DUSREPORT_SEMANTIC_ERROR
IBSGET_VM, CDUSGL_ROOT_NODE
DUSGL _TABLE, CDUS_PATHONDEF
COUS_PATHUNRES, CDOS_PATHAMBIG

$CODES,NOWRT,?2

alslinlin

CDUSGENERATE PATH, Save R2,R3,R4,R5,R6,R7,-

R8,R9,R10,R1T
#.l, Sp

PATH, R7
8(R7), R2
AMBGUOUS

#1, SAVED_STACK_TOP
(R2), A48

2$

17(R2) .

#4

CDUSGL ROOT NODE
#4, CDOSLOORUP_CHILD
?2. CONTEXT

17(R2)
16(R2), =(SP)
’5

CDUSGL_ROOT_NODE
#4, CDOSLOORUP_CHILD
qg. CONTEXT

R7
#CDUS_PATHUNDEF
4(R2), FIRST_ENTITY

osr;nxrxon CONTEXT
R2, FIRST ENTITY

#1, PATH_STACK_TOP
FIRST ENTITY

CONTERT

#2, MATCH_FIRST_ENTITY
RO, 9%

PATH_STACK _TOP, PATH_STACK_MARK
4(FIRST ENTITYS

:a. EQTCH_REHAlNlNG_ENTIYIES
g:ito_StAcx_rop. #-1

PATH_STACK_TOP, SAVED_STACK_TOP

age
:[CDU.SRC%GENCODE‘.BSZ 19
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0922
0927
0945
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0954
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08 AE 0000* CF go 28 00095 MOVC3  #32, PATH_STACK, SAVED_STACK : 100
58 8 00 8009c MOVL  °ATH_STACR_MARK, SAVED STACK_MARK : 100
ga 11 0009F BRB 8$ : 0999
B8 D5 000A1 5%: TSTL  SAVED_STACK_MARK : 1009
og 1; 800A3 ONEG 6% .
. 58 D5 000AS TSTL  PATH_STACK_MARK ; 1017
1C 12 000A7 BNEG 8% :
17 11 000A9 BRB 78 : 1o§z
58 DS 000AB 6$: TSTL  PATH_STACK_MARK : 1032
13 12 000AD BNEG 78 :
56 0000*' CF DO OOOQAF MOVL PATH_STACK_TOP, SAVED_STACK_TOP : 1038
08 AE 0000* CF §° 28 80084 MOVC3  #32, PATH STACK, SAVED_STACR : 1039
58 8 DO 000BB MOVL PATH STACR MARK , SAVED STACK_MARK : 1040
SA 94 000BE CLRB AMBIGBUOUS ~ : 1041
03 11 000C0 BRB as : 1032
SA 01 90 000C2 7%: MOVB , AMBIGUOUS : 1047
0000* CF 58 DO 000C5 8$%: MOVL PATH_STACK_HARK, PATH_STACK_TOP ; 1056
9€ 11 000CA BRB 4 : 0982
FFFFFFFF 8F 56 D1 000CC 9%: CMPL SAVED_STACK_TOP, #-1 : 1060
0A 12 00003 BNEG 108 ;
§7 5D 00005 PUSHL  R7 : 1061
000000006 8F LD 000D7 PUSHL  #CDUS_PATHUNRES :
0B 1% 000DD BRB 11$ :
OE 5A E9 000DF 10$:  BLBC  AMBIGUOUS, 12% : 1067
57 DD 000E2 PUSHL R7 : 1068
000000006 8F DD 000E&4 PUSHL ncous PATHAMBIG ;
0000V CF 02 FB O00EA 11%: CALLS #2, REPORT_PATH_ERROR 3
04 000EF RET : 1067
04 AE 9F 000FO 12$:  PUSHAB EXPRESSION . 1075
04 AE 56 02 78 000F3 ASHL  #2 SAVED STACK_TOP, 4(SP) :
04 AE 22 €0 000F8 ADDL2  #34, ;
06 AE 9F 000FC PUSHAB 4(sp) ;
000000006 00 02 FB 000FF CALLS #2, LIBSGET_VM ;
09 SO E8 00106 BLBS  STATUS, 138~ ;
50 DD 00109 PUSHL  STATUS ;
000000006 00 01 FB 00108 CALLS #1, LIBSSIGNAL ;
52 04 AE DO 00112 13$:  MOVL  EXPRESSION, R2 : 1079
02 A2 0105 8F 3C 00116 MOVIWL #261, 2(R2) ;
06 A2 56 01 A1 0011C ADDW3  #1, SAVED_STACK_TOP, 6(R2) : 1082
§3 D& 00121 CLRL I : 1091
11 11 00123 BRB 15 ;
08 AE43 DD 00125 4% PUSHL  SAVED STACKCIJ P 1092
08 A243 DF 00129 PUSHAL 8(R2)[I) :
000000006 00 Oi FB 001§D CALLS ", CDUSREHEHBER_REFERENCE .
53 D6 0C. 34 INCL I ;
56 53 D1 02136 15%: CMPL 1, SAVED_STACK_TOP ;
EA 18 00139 BLEGU 148 ;
50 56 02 78 00138 ASHL "2 SAVED STACK _TOP, RO : 1098
62 50 0C A1 0013f ADDW3  #12 ;
50 6% 3¢ 00143 MOVZWL (R2J, n6 1099
50 03 €0 00146 ADDL2  #3, RO ;
50 04 (6 00149 DIVL? #4. RO :
62 50 04 AS 0014C MULW3  #4. RO, (R2) ;
50 000000006 00 go 80150 MOVL  CDUSGL TABLE. RO :
51 62 3C 00157 MOVZulL <n2) :
10 A0 51 cg 0015A ADDL 1e(a0) :
0c A7 52 50 €3 0015€ SUBL ao R2, 12(R7) P 1103




GENCODE & 12-50 -1984 23:40:09 VAX=11 Bliss=32 v4.0 12
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04 00163 RET : 1106
; Routine Size: 356 bytes, Routine Base: $CODES + 0000
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lee
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: Description: This routine is called to find a match on the first entity in

a path specified by the user. We perform a depth=first
search of all the entities under a given verb or syntax
definition, looking for an entity which matches that
sgecified 6‘ the user. As we go, we maintain a path stack
that shows how we got down to the entity.

Parameters: path_definition By roferencefithe node regresenting the verb

or syntax definition which is to be
searched. :
path_entity 8{ reference, the node representing the
first entity in the path,
Returns: By value, a boolean which is true if we found a match.

GLOBAL ROUTINE match_first_entity(path_definition: ref node,
= BEGIN

path_entity: ref node)

type: ref node;

: The path stack is either empty, or it contains the entity hierarchy
! leading to the previous match. Sit in a loop to find the next match.

: 1f the stack is empty, begin searching the children of the
: definition. Otherwise, move on to the sister of the top entity
! on the stack.

if .path_stack_top eql -1 then »
push_path_stack(.path_definitionCnode_L_child])

bind

else (
entity = .path_stack[.path_stack_top): node;

' path_stack(.path_stack_top] = .entitylnode_L_sister];

if .path_stack[.path_stack_top] neqa 0 then

: 1f there is another node at this level, then we want to
: search all of the type definitions below it. Push the
! first keyword node of each lower-level type definition
! on the stack.

while (type = tyge,reference(.path_stack[ag?th_stack_top])) neqa 0 do
8

push_path_stack(.typelnode_L_chil

else
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15=Sep=~19
14-Sep=19

8 f7:58:23

! There isn't another node at this lLevel, so pop the stack.

pop_path_stack;

! If the stack is empty, we're done searching.

if .path_stack_top eql =1 then exitloop;

! If the entity at the top of the stack matches the one we are
! looking for, then we got a match.

if matching_entity(.path_ stack[tpath stack_topl,

return false;

FFFFFFFF

.path”entity

return true;

OoOwviwv Oy OO
OO =O = —=O—=0v

- -
e O

03FC 00000
006 00 9€ 00002
006 8F DO 00009
006 00 9t 00010
00* CF 9t 00017
66 00 0001C
50 D1 0001F
1€ 12 00026
66 D6 00028
66 D1 0002A
05 1F 00020
58 DD 000%5
01 FB 00031
66 DO 00034
06 A640 DE 000%7
06 AC DO 0003¢C
08 A0 DO 80060
0C 11 00044
06 A640 08 80056
61 DO 00048
06 A0 Dg 004
69 13 0003
66 DO 00054
04 A640 DE 00057
00 82 B1 0005C
o 8 4 fH8
8 91 88
00 g B1 00068
1 12 0006C

node b

1%:

2%:

EXTRN
.ENTRY

MOVAB
MOVL
MOVAB
MOVAB
MOVL

_text_lengthl,path_entitylnode_t_text]) then

We searched the entire definition without finding a match.

CDUS_INTPATHSTKOV

MATCH_FIRST_ENTITY, Save RZ2,R3,R4,R5,R6,R7,-;

R8,R9"
LIBSSIGNAL, R9

#CDUS INTPATHSTKOV R8

COUSLOOKUP_CHILD,
PATH_STACK_TOP, ae
PATH_STACK_TOP, RO
gg. | B3

PATH_STACK_TOP
S:TH STACK_TOP, #8

LIBSSIGNAL
PAfH _STACK_TOP, RO
PATH “STACKCRO). R1
PATH™DEFINITION, RO
8(ROT, (R1)

4

PAIH STACKCRO], R1
(R1)7 RO

4(ROJ, (RY)

12%
PATH_STACK_TOP, RO
PATHSTACKLRO), R2
a0(R2), N

6$

30(R2), M6

6$

a0(R2), #24
9s

VAX=11 Bliss=32 v4.0=-7
DISKSVMSMASTER: [CDU SRC GENCODE&4. 832 1
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| V04=000 1‘-503-1934 f1:sg:gz oxsxsvnsnnsren:[cou.sncieencooea.asz;1° (7
|
. 1C DD Q006E 6%: PUSHL  #2 :
. 0D 009 PUSHL (ﬂS) :
| 67 F 087 CALLS  #2, CDUSLOOKUP_CHILD :
| D3 0007 1STL  TYPE :
1F 13 0007 BEQL 7; :
;1 0D 00079 PUSHL  #33 :
0 DD 00078 PUSHL TYPE ;
67 % F8 0007D CALLS #2, CDUSLOOKUP_CHILD :
S0 DS 00080 TSTL TYPE :
14 13 00082 BEQL 7% :
11 A0 9F 00084 PUSHAB 17(TYPE) :
7E 10 A0 9A 80037 MOVZBL 16(TYPE), =(SP) :
06 0D 00088 PUSHL  #6 ;
000000006 00 DD 0008D PUSHL  CDUSGL ROOT NODE ;
67 04 FB 00093 CALLS  #4, CDOSLOORUP_CHILD 3
02 11 00096 BRB ;
50 D& 00098 7% CLRL RO ;
55 50 DO 0009A 8% MOVL RO, TYPE :
02 11 0009D BRB 10§ :
55 D& 0009F 9%: CLRL TYPE :
1C 13 000A1 108: BEQL 138 ;
66 D6 000A3 INCL  PATH_STACK_TOP : 1160
08 66 D1 000AS CMPL  PATH_STACK_TOP, #8 :
05 1F 000A8 BLSSU 118 ;
58 DD 000AA PUSHL RS ;
69 01 FB 000AC CALLS #1, LIBSSIGNAL ;
50 66 DO O00AF 118:  MOVL  PATH_STACK_TOP, RO ;
52 04 A640 DE 000B2 MOVAL PATH_STACKLRO], R2 3
62 08 AS DO 00087 MOVL  B(TYPE), (R2) :
9 11 000BB BRB 5 P 1159
66 D7 000BD 12%: DECL  PATH_STACK_TOP P 1162
50 66 DO Q00BF 13$:  MOVL  PATH STACK_TOP, RO : 1170
FFFFFFFF  8F 50 D1 000C2 CMPL RO, A= s
52 13 000C9 BEQL ;
52 04 A640 DO 000CB MOVL  PATH_STACK[RO], R2 T 1176
(i) 62 B1 00000 CMPW  (R2) M3 :
0A 13 00003 BEQL 148 ;
10 62 B1 00005 CMPY  (R2), M6 :
05 13 00008 BEQL 14§ ;
18 62 B1 000DA CMPW  (R2), #24 ;
35 12 000DD BNEQ  16$ ;
54 08 AC DO OOODF 14$:  MOVL  PATH_ENTITY, R4 :
53 08 AC DO 000E3 MOVL  PATHTENTITY, R3 ;
1A DD 80057 PUSHL  #26 ;
52 DD 000E9 PUSHL R :
67 02 FB gooea CALLS  #2, CDUSLOOKUP_CHILD :
S0 DS O00OEE TSTL  ENTITYS_LABEL .
12 13 000F0 BEQL 158 ;
51 10 A0 9A 000F2 MOVZBL 16(ENTITYS_LABEL), R1 ;
54 10 A& 9A 000F6 MOVZBL 16(Ré4), Ré& ;
54 00 11 A0 51 20 800fA CMPCS  R1, 17(ENTITYS_LABEL), #0, R4, 17(R3) :
11 A3 0100 :
10 11 00102 BRB 168 :
51 10 A2 9A 00104 15%:  MOVZBL 16(R2), Rl :
50 10 A& 9A 00108 MOVZBL 16(R&). RO ;
50 00 11 A2 ” 2; 20 38}?5 CMPC R1, 17(R2). #0, RO, 17(RD) ;
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;: Routine Size:

288 bytes,

14
19-sen-108¢ 234009
114 16%: BEQL 17%
. ol B §§us O
04 0011C RET
SO D& 0011D 18%: CLRL RO
0011F RET

Routine Base: $CODES + 0164
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455 144 '

65 ! Description: This routine is called to match all but the first entity in

45 ! a multilevel entit¥ path, after the first entity has been

458 - matched. To constitute a match, the remaining entities

459 ! must match successively deeper (eyols of nested type

460 - definitions. As we go. we maintain a path stack that shows

221 E how we got down to the final entity.

L6 i Parameters: path_entity By reference, the node representing the

464 ! second entity in the path. Its sisters

225 ; are the rest of the entities.

228 g Returns: By value, a boolean which is true if a match is detected.

L69 i Notes:

'--
-

Gnge%NROUTlNE match_remaining_entities(path_entity: ref node)

local
type: ref node,
keyword: ref node;

! Sit in a loop looking at each of the remaining entities in the path.
while .path_entity neqa 0 do (

! The entity on the tor of the path stack must reference a type
! definition in its value clause, or we can't possible match this
! next entity. Find that referencing node.

type = type_reference(.path_stack(.path_stack_topl);
it .type eqla 0 then
return false;

! We have a type definition referenced by the top entity on the
: ?gagk,t It must include a keyword that matches this next entity.
! Find it.

scan_chigdren(tlge.keyuord. X
if matc 1ng_entity(.kezuord,.path entity[node_b_text_Llengthl],
path_entity(node_t_text]) then exitloop;

NINININININININ b b e b e e e b e S O O O O OO O OO OO VOOV VOOVOVO00 00000000

= OO NO NN = OV NPV AN = OV NN S AN = O O 00 NN WSS N = O 0 00 NON WSS WIN) = O 0 00 ~NON W

~
0
~
©

);
it .keyword eqla 0 then
return false;

500
! The keyword represents the next level in the entity hierarchy for
! this path, so push it on the path stack.
push_path_stack(.keyword);

! Go on to the next entity in the specified path.

path_entity = .path_entitylnode_L_sister];
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|V84-005 16-502-1936 il:Sg:gz DISKSVHSRASTER:(CDU.SRCiGENCODE&.BSZ;19. (8)

: N 124
; 5}% } 22 ! If we dropped out of that lLoop, then we got a match.
: ;15 1245 return true;
;516 1
;3 SV 1247 1 END;
03FC 00000 .ENTRY :ergy_g nasnxns_sutxrlss. Save R2,R3,R4,RS,-; 1202
59 0000 CF  9€ 00002 MOVAB  PATK_STACK_TOP, R9 :
58 000000006 00 9t 0000 MOVAB  CDUSCOOKUPZCHILD, R8 :
50 69 0O O0000E MOVL PATH_STACK_TOP, RO ; 1218
56 04 A940 DE 00011 MOVAL PATH_STACKLRO], R6 :
54 04 AC DO 00016 1$: MOVL  PATHTENTITY, Ré ;1212
03 12 0001A BNEQ 2% :
00BC 31 0001C BRW 158 ;
00 B6 B1 0001F 2%: CMPW  a0(R6), M3 ; 1218
0C 13 00023 BEQL 3 :
10 00 86 B1 00025 CMPW a0(R6), M6 :
06 13 00029 BEQL 3$ :
18 00 B6 B1 00028 CMPW  @0(R6), #24 :
31 12 000§F BNEQ 63 3
1C DD 00031 38: PUSHL  #28 :
66 DD 00033 PUSHL  (Ré) ;
68 02 FB 00035 CALLS  #2, CDUSLOOKUP_CHILD s
50 D5 00038 TSTL TYPE :
1F 13 0003A BEQL 4% :
21 DD 0003C PUSHL  #33 :
S0 DD 0003E PUSHL  TYPE 3
68 02 FB 00040 CALLS  #2, CDUSLOOKUP_CHILD 3
50 og 00043 TSTL  TYPE :
14 13 00045 BEQL 4§ :
11 AQ 9F 00047 PUSHAB 17 (TYPE) 3
7€ 10 A0 9A 0004A MOVZBL 16(TYPE), =(SP) 3
06 DD 0004E PUSHL  #6 :
000000006 00 DD 00050 PUSHL  CDUSGL_ROOT NODE 3
68 04 FB 00056 CALLS  #4, CDOSLOORUP_CHILD :
05 11 00059 BRB :
50 D& 00058 4$: CLRL RO F
57 50 DO 80050 5%: MOVL RO, TYPE s
0; 11 00060 BRB 7$ :
57 D& 00062 6%: CLRL  TYPE : 1|
79 13 00064 7%: BEQL 16% : 1219
55 08 A7 og 00066 MOVL  8(TYPE), KEYWORD ;1229
44 13 0006A BEQL  13$ 3
0D 65 B1 0006C CMPW  (KEYWORD), #13 F
OA 13 0006F BEQL 9% :
10 65 B8] 80071 CMPYW (KEYWORD), #16 :
05 13 00074 BEQL 9$ :
18 65 B1 80076 CMPW  (KEYWORD), #24 3
2F 12 00079 BNEQ 153 :
1A DD 80078 PUSHL  #26 F
55 0D 0007D PUSHL  KEYWORD :
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: Routine Size:

00

00

226 bytes,

n

n

000000006

04

Routine Base:

68 g
19

22 18 A
1 1 B
AC 52
11 A

10

51 10 A5
50 10 A4
A5 5
11 A

06

55 064 A5
BA

95

28
69
08 69
0D

000000006  8F

00 01
50 69
56 04 A940
66 55
AC 04 A4
FF38

50 01

50

$CODES + 0284
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DISKSVMSMASTER: [CDU SRCJGENCODE4 .B32;
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COUSLOOKUP_CHILD
lTVS -LABEL

NTITYS JLABEL), R2

17I£~rlrvs _LABEL), #0, R1, 17(R4)

KEYWORD), R1
R4), RO
7(KEYWORD) ,

#0, RO, 17(R4)

PR o L g — z-.—n-nm

& (KEYWORD) ,
KE YWORD
$

PATH_STACK_TOP
:Q;H STACK_TOP, #8

#CDUS INTPATHSTKOV
#1, LIBSSIGNAL

PATH_STACK_TOP, RO
PATH"STACKCRO]. R6

KEYWORD

e ral® ']

KEYWORD, (Ré6)
?éﬂ&). PATH_ENTITV
#1, RO

RO

rpoe

19
(8)

1230
1236
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! Description: This routine is called to report an error concerning a path.
The routine is needed because the path string must be

reconstructed from the intermediate representation.

1
i
i
! Parameters: message By value, a message status code used for the
- message. It is assumed to take a two $FAD
- argunents. a !UL for the Line number and a
- 'AS for the path strin?.
: path By reference, the top-level node
; representing the path in error.
g Returns: Nothing.
E Notes:
GLOBAL ROUTINE report_path_error(message: long,
path: ref node) : novalue
= BEGIN
local

path_string: vector[tkn_k_max_Llength,bytel,
path_string_dsc: descriptor,

index: long initial(0),

child: ref node;

! Build the path string from the intermediate representation.

! If the first child of the path node is a path definition node,

! then the user specified an explicit definition. Place it at the
! front of the string in angle brackets.

child = .Eath[node_l_childl: i

if .childlnode_w tyEeJ eqlu node_k_path_definition then (
path_sfr?ng 0] = *<'; : .
ch$move(.c ildCnode_b_text_lLengthl,childlnode_t_text], path_string(11);
index = 1 ¢+ .childlnode_b_text_Lengthl;
path_stringt.index] s "5%]
increment (index);
child = .childlnode_L_sister];

OO NF NN = OO N NI AN = O 000 N NI W = O OO NN S W = OO
NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN
000000 0000 00 0000 ~J NI N N~ N~ N~ O O O O~ O~ O~ O~ O~ O O VWM S £

OO O VWA VIVAVAVIWAA LSS BN BN 85 85 3 5 55 8 SN VNN N NN NN N N N N RO NN N R RN -

);

! Now sit in a loop and concatenate all of the entity names onto the path
! string, with periods in between.

while .child nega 0 do ( : ;
chSmove(.childlnode_b_text_Length],childlnode_t_text], path_stringl.index]);
index = ,index + .551Td[noae-b_text_length]:
path_stringl.index] = ',*;
increment (1ndex) ; ;
child = .childlnode_L_sister];

O ©o

O 0o

W) =

o
ORI

);
! Build a descriptor of the node string a report the error.

— i ) e e e ) D D o =) ) ) ) D e i - i ) D ) el el il D D e el e D D D D e e i D D e e B e D D D e e D e D e D
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build_descriptor(path_string_dsc,.index=1,path_string);
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: 5;9 } 85 cduSreport_semantic_error(.message,2,.path[node_w_Linel,path_string_dsc);
: 78 130 return;
: 579 1
: 580 1309 1 END;
01FC 00000 .ENTRY :EPORT_PATH_ERROR, Save R2,R3,R4,R5,R6,R7,~ ; 1265
SE FEFS c; 9€ 00002 MOVAB -364(9) SP : |
7 D& 00007 CLRL INDEX : 1267
58 08 AC DO 00009 MOVL PATH, R8 ; 1281
13 08 A8 DO 0000D MOVL  8(R8), CHILD : |
30 66 81 00011 CMPW (CHILD), #48 : 1282!
1F 12 00014 BNEQ 2% :
08 AE 3¢ 90 00016 MOVB  #60, PATH_STRING : 1283
50 10 A6 9A 0001A MOVZBL 16(CHILD); RO : 1234‘
09 AE 11 Aé 50 28 0001E MOVC3 RO, 17(CHILD), PATH_STRING*1 ;
57 10 A6 9A 00024 MOVZBL 16(CHILD), INDEX : 1285
57 D6 00028 INCL INDEX :
08 AE4L7 3E 90 0002A MOVB  #62, PATH_STRINGLINDEX] : 1286
57 06 0002F 18: INCL INDEX : 1287
56 06 A6 DO 00031 MOVL 4(CHILD), CHILD : 1288
56 DS 00035 2%: TSTL CHILD : 1294,
19 13 00037 BEQL 3s 3
50 10 A6 9A 00039 MOVZBL 16(CHILD), RO ;1295
08 AE4L7 11 A6 50 28 0003D MOVC3 RO, 17CCHILD), PATH_STRINGLINDEX] :
50 10 A6 9A 00044 MOVZBL 16(CHILD), RO’ : 1296 |
57 50 €O 00048 ADDL2 RO, INDEX : |
08 AE4L7 2E 90 0004B MOVE  #46, PATH_STRINGLINDEX] ;1297
DD 11 00050 8RB 1$ : 1298
6F 57 01 A3 00052 3$: SUBW3  #1, INDEX, PATH_STRING_DSC : 1304
02 AE B4 00056 CLRW  PATH_STRING_DSCF2 ; |
04 AE 08 AE 9t 00059 MOVAB  PATH_STRING, PATH_STRING_DSC+4 : |
SE DD 000SE PUSHL SP : 1305 |
7€ 02 A8 3C 00060 MOV ZWL Z(RB) -(SP) ;
02 DD 00064 PUSHL #2 3 ‘
06 AC DD 00066 PUSHL  MESSAGE :
000000006 00 04 B 00069 CALLS  #4, CDUSREPORT_SEMANTIC_ERROR : |
04 00070 RET : 1309
; Routine Size: 113 bytes, Routine Base: $CODES + 0366
581 1310
582 1311 1 END
583 1312 0 ELUDOM g

.EXTRN LIBSSIGNAL
: PSECT SUMMARY
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g Name Bytes Attributes
; $OWNS gg NOVEC, WRT, RD ,NOEXE,NOSHR, LCL, REL, CUN.NOPIC.AL]GN(S)

;s SCODES G NOVEC, NOURT RD , EXE,NOSHR, LCL, REL, CON,NOPIC,ALIGN(2)

Library Statistics

B DA e S T i Symbols ====cc=- Pages Processing

3 File Total Loaded Percent Mapped Time

:  _$2558DUA28:[SYSLIBILIB.L32;1 18619 4 0 1000 00:01.9

; Information: 1

; Warnings:

; Errors:

- COMMAND QUALIFIERS

- BLISS/CHECK=(FIELD,INITIAL,OPTIMIZE)/LIS=LISS:GENCODE4L/0OBJ=0BJS:GENCODE4 MSRCS:GENCODE4/UPDATE=(ENHS :GENCODE4)
Size: 983 code + 36 data bytes
Run Time: 00:23.9

Elapsed Time: 01:11.4
Lines/CPU Min: 3289
Lexemes/CPU=-Min: 22463
Henoc{ Used: 187 pages
Compilation Complete
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