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RM3ISRCHKY 16=Sep=-1984 :06:20 AX=11 Bliss=32 v4.0-74 =
14-503-1984 ?5:8?:41 RHS.SRCSRH SRCHKV.BSZ;% . (1

MODULE RM3SRCHKY (LANGUAGE (8563532) "
{DENT = 'v04- .
QEGIN

§"'.it"t't"t.'t".t'.'lltl""""""t"Q"'t""'.".'t""""'!t"'i"
Iw “
is COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY .
i= DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. .
{e ALL RIGHTS RESERVED. .
.Q ]
i THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED *
is ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
is INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
i= COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY ¢
is OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HMEREBY
{+  TRANSFERRED. .
" L
i THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE +
i= AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
{+  CORPORATION. .
. ]
ix DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS »
{* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. .

]
i *
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;_; og 44
0 :
g 8% ; FACILITY: RMS32 INDEX SEQUENTIAL FILE ORGANIZATION
3 03 | ABSTRACT: ]
g 8% % This module starts at current bucket and searchs to stop level
3 03 :
g Og E ENVIRONMENT :
3 3 : VAX/VMS OPERATING SYSTEM
4 0040 :
4 0041 loe
“ 004
& 004 -
: 882? ; AUTHOR: D. H. Gillespie CREATION DATE: 18-APR-78 9:39
o 0046 ! MODIFIED BY:
4 0047 :
4 0048 : v03-011 TMK0004 Todd M. Katz 03-Apr-1983
- 0049 J Add support for RU record space reclamation. This involves
5 0050 : modifications to RMSSEARCH_TREE as follows. Whenever RMS
5 0051 : has write access to a file that is marked RU Journallable,
b) OOS§ ! and is currently positioning to a primary data bucket but
p) 005 : not for modification, then RMS wants to set the CSHS$V_LOCK
b} 0054 : flag so that the bucket will be EXclusively Locked in case RU
5 0055 : record reclamation takes place on the bucket. In addition, RMS
5 8056 : wants to EXclusively lock all SIDR buckets whenever it has
5 057 : write access to the file.
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H §
16=Sep=1984 02:06:20 AX=11 Bliss=32 v4.0-74
14'5:3-19g4 15:8?:41 RHS.SRC&R‘%SRCHKV.B32:¥

v03-010 MCNOOOS Maria del C. Nasr 15-Mar=-1983
More linkages reorganization
MCNOOO4 Maria del C. Nasr 28-Feb=-1983
Reorganize linkages
TMK0003 Todd M. Katz 03-Feb=1983

Add support for Recovery Unit Journalling and RU ROLLBACK
Recovery of ISAM files. Make a change to SEARCH_VZ2. Do not set
the bit IRBSV_DUPS_SEEN if the current primary data record is
either marked RU_DELETE or DELETED. Previously just a check for
DELETED was being made.

TMK0002 Todd M. Katz 09-Sep=-1982
The field IRBSB_SRCHFLAGS has been changed to a word in size.
Fix all references to it.

Add support for prologue 3 SIDRs. This includes the removal of
misleading comment statements.

In the local routine SEARCH_VZ2, when a search ke{nis found to

be equal to a key of a record, set the IRAB bit IRBSV_DUP_KEY.
KBT0297 Keith B. Thompson 24~-Aug-1982
Reorganize psects

MCNO0O3 Maria del C. Nasr 29-Jun-1982

Allow keys of different data t Yes other than string

in grolo ue 3 files. Change all CHSCOMPARE calls to
RMSCOMPARE_KEY to compare keys taking into consideration
the different data types.

TMK0001 Todd M, Katz 25-May-1982
Eliminate unneccesary linkage declaration for RMSRECORD_KEY.

v03-003 MCN0002 Maria del C. Nasr 25-Mar-1982

v03-002

i=i=]=lelele]
b e e e o e i e e e i i ) e i ) D i i D i o e D i e e D D e ol D D il e S o i e D e i el e e e e e S o e D il e e D
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T T L T R I L L L L . T T T T T T T

Rl S e T I e e
—.—..n-.-ooocg

S NN = OV NO WV WN=0O
lelelelelelelelelelelelelele)
P N e T I )
—t e e =t =2 QOO OOOOO0O0
NN = OO 00 NON NS N —

Use macro to calculate key buffer address.

(DS0008 C Saether 23-Mar-1982
Restore BKT_ADDR when BDB is restored when leaving
block that confirms down pointer from level 1.

This was causing the check for level 0 to fail and
ngtlloct 6he next bucket when positioning horizontally
at leve ’

CDS0007 C Saether 3-Mar-1982
Fix bug where horizontal reads at the stoplevel were
not locking the bucket on positions for insert or
delete. This was working corroctl‘ for position for
insert at level 0 only (which is the normal place
where horizontal reads would take place).

The changes in RM$CACHE and RMSRELEASE have made them
sensitive to this error.

v02-039 CDS0006 C Saether 20-Jan-1982




5
emssaCHCY 16-sep-1980 03:0¢

Set VBN _LEFT for scan forward when not lo ng.
Clear IRB %_REC_COUNT before calling RMSSRCH_BY_KEY
in the horizontal ssan logic.

Once data level horizontal scan has started, do not
drop back into outer Loop anymore.

v02-038 CDS000S C Saether 14=-Jan=-1982
Put back logic to check index down Qointor after
positioning to Level on insert. It's really necessary.

v02-037 CDS0004 C Saether 31-Dec=1981
Fix error path botched in v02-036.
Put back rotrS on rlk error going down tree inadvertently
removed by V02-036.

v02-036 CDS0003 C Saether 29-Dec-1981
Remove logic to check down pointer before going
acrgss on position for insert.
Modify horizontal scan at data level on position for
insert to release bucket prior to going ahead. This
eliminates need for special algorithms to avoid deadlock
with rrv updating by other streams. Previous algorithm
could get into infinite Loop with another process.

120 VAX=11 Bliss=32 V&.0-74 b
141 Ans SREIRBIsReyy D30e¢ age
cki

H

WA =2 OO 00 NNV S N = OO 0~ N

1) Make RMSV3 VBN a global routine

2) Save LST_NCMP when bouncing back and forth between
two buckets. I ’

3) Add logic to support horizontal processing in V3
compresses indexes.

&) Add RMSCHK _HORIZ

5) Change calls to COMP_ASCII to be CHSCOMPARE

v02-029 PSK000S Paulina S. Knibbe 28-Ha¥-1981
Fix problem on GT search, Make lLock-above optimization
work for prologue three files.

AN = OO 00 NN N SN = OO 00 N WSS N = O O 00 N O W 8 N = OO 00 O WSS N = O 0 00 ~ION W

7

8

9 v02-035 PSk0009 P Knibbe 07-0ct=1981
0 Make sure all calls to RMSRECORD_VBN check for

1 prologue version.

i v02-034 CDS0002 C Saether 29-Sep-1981
g Make check for exclusive lock before setting abovelckd.
6 v02-033 CDpS0001 C Saether 20-Aug-1981
; Remove references to BDBSL_OWN.

9 v02-032 PSK0008 Paulina S. Knibbe 08-Aug-1981
? Remove all references to SPLCTX

i v02-031 PSK0007 Paulina S. Knibbe 30-Jul=-1981
z Remove support for truncated index keys.

z v02-030 PSK0006 Paulina S. Knibbe 12=Jun=-1981
4

8

Kl

0
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6

68 v02-028 PSK0004 Paulina S. Knibbe 03-May-1981
9 ?9 Add support for compressed keys in index, SIDR and data
? 7? buckets.
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RMISRCHKY 12-50 -1984 :06: AX=11 Bliss=32 v4&.0-74 Page
V04 14-503-1934 95:8?:59 RHS.SRC&RH&SRCHKY.BSZ: v (1)
: 17 17§ 1! v02-027 PSk0003 Paulina S. Knibbe 30-Apr-1981

: };‘ };‘ } ; Fix problem when key goes past range in bucket

P78 176 1§ v02-026 MCNO0O1 Maria del C. Nasr 23-Apr=1981

: 17? 179 3} Add support for non-compressed keys at the primary data

: };a }; } : level of prologue 3 files.

179 173 1 v02-025 PSK0002 Paulina S. Knibbe 30-Mar=-1981

: 180 180 1! Add support for random searching of PLG3 buckets with

: }31 } ) } 5 fixed Length keys.

; 1%% §1 i 1 v02=-024 PSK0001 Paulina S. Knibbe 19-Mar-1981

3 1 186 1! Change index bucket VBN processing to handle VBN Lists

: }82 8} 5 } ; at end of bucket

i 187 01 ? 14 V02-023 REFORMAT Keith B. Thompson 23-Jul=1980

; 188 0188 1 !

: 189 0189 1 ! REVISION HISTORY:

: 190 0190 1!

: N 0191 1! Christian Saether 27=JUL=-78 10:48

: 19§ 019§ 1! X0002 - SRCH BY KEY changed to store lLast record address for

;19 0193 1 | ADD_TO_KRRAY

;0 194 0194 1!

: 195 0195 1! Christian Saether, 9=-AUG=-78 11:55

3 }g? 8}89 } ; X0003 - never return RNF on POSINSERT

: 198 0198 1 i Uendz Koenig, 11-AUG=78 14:10

: 133 8533 } E X0004 - only lock the root if it is the Lock-above or stoplevel level
: 501 0201 11} Christian Saether, 14-AUG-78 10:21

3 28% 8585 } ; X0005 = add code to disable RNF on position for insert

; 506 0206 1 i Christian Saether, 24-AUG-78 9:39

. %82 8582 } ; X0006 - Add POSDELETE to SEARCH_TREE

;207 0207 1 ! Christian Saether, 24-AUG-78 19:41 _

: 208 0208 1! X0007 - Correct logic error horizontal positioning on insert across
3 ?3 82?3 } ; empty buckets

N 0511 1 i Christian Saether 26-SEP-78 15:57

[ }g 82}; } ; X0008 - never do [ock_above on position for delete

;214 0514 1 D. H, Gillesgie. 6-0CT=78 17:34 P

: 215 0%15 1} X0009 - fix ug when positioning for insert and entire file is empty
3 }9 82}9 } ; from where search started and end

; 18 0213 1 Christian Saether, 9-0CT=-78 12:10

: 219 0219 1! X0010 - reverse usage of EMPT_SEEN and EMPTY_BKT sc EMPTY_BKT is not
3 §? 8 ? } ; clobbered while searching index Levels

: i ; 1 i Uend¥ Koenig, 24=0CT=78 14:03 :

3 L ? } ; X0011 - make changes caused by sharing conventions

: 5 S S5 11 Christian Saether, 27-0CT-78 15:09 Lk

; 59 §§ ? } ; X0012 = ggszgg set DUPS_SEEN if the record is deleted on position for
;208 8 11

.
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V042000 16-8360-108¢ T4:00EY KRS SatdnnSsRuy 832 P9 113

: 9 9 1! Chriitiln Saether 12-DEC-78 20:17

: 0 0 1! X0013 - set ADUP §§SN always when passing dupes = this has been taken
: 1 1 } ; out 12/18/

3 i ; 1! Christian Saether, 15-DEC-78 11:17

3 g 3 g } E X0014 - mask split_bits in csearch_tree before calling search_tree
: 9 8 9 1! Chrigtian Saether, 9=-JAN=79 12:08

3 B X0015 = on lock error going horizontal, reread bucket with lock to
s gg 8 3 } g force stall

: 240 8 4 1! Christian Saether, 15=JAN=-79 18:22

3 :1 ' 21 } ; X0016 - modify Lockabove logic to avoid deadlocks

: 24 0 Ai 1! Chri;tion Saether, 20=-JAN=-79 20:18

3 zg 8 22 } ; X0017 = confirm Level 1 down pointer before going across Llevel 0

: 2b 0 49 ] ! Uend‘ Koenig, 23=JAN-79 14:21

: 24 0247 1! X0018 = zero MIDX_TMP1

; 248 0248 1!

;249 0249 1! Christian Saether, 24=JAN-79 11:25 :

: 250 0250 1! X0019 - set up bkt_addr after releasing empty bucket when going across
: &2} 0251 1! at data level

: 25; 0 Sg 1!

: €9 0253 1! Christian Saether, 26=JAN=79 9:49

;2% 025¢ 1! X0020 = only clear splits bits when coming around from data level,
: %gz 8%25 } s take out going across at data level kluge

3 557 025? 1! Christian Saether, 6-FEB-79 17:42 )

: gg 8523 } ; X0021 - do not lLook at owner of bdb to make lLockabove decision

$ §60 0260 1 ! Christian Saether, 14-FEB=-79 14:05

: 21 82&1 } ; X0022 - always go across data level primary key dupes

: %6§ ogef 1 ineenee

;. 264 0264 1

: 65 0265 1 LIBRARY 'RMSLIB:RMS':

: 266 0 69 1

s g‘ 8 % } REQUIRE "RMSSRC:RMSIDXDEF';

: 269 03 i 1 ! define default psects for code

: 270 033 1!

: 2N 0335 1 PSECT

3 7 83 9 1 CODE = RMSRMS3(PSECT_ATTR),

: 7 3 1 PLIT = RMSRMS3(PSECT_ATTR);

: 274 8338 1

: 275 339 1!

;27 340 1

: 7 1 1 MACRO

: 278 # l.g 1 L_MIGH_KEY =

;279 1 RLSHIGH_KEY = JSB()X;

: 280 & 1

; 31 : } ' Link

3 ! Linkages

i1 $ 1 ’

3 84 63 1

; 285 0 1 LINKAGE

I
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RM3SRCHKY 1%-50 -1984 02:06:20 AX=11 Bliss=32 V4&.0-74 Page
V04 14-s.8-1934 ?5:8?:41 RMS . SRCIJRM3SRCHKY.B32: ’ (1)
3 8? 0 1 L_CACHE
: 1 1 L-COMPARE KEY,
3 8 i 1 L_HIGH KEY
: 9 1 L-PRESERVE{
;290 & 1 L_RABREG_4567,
: 91 5 1 L_RABREG_457,
3 9 ? 1 L_RABREG_S%?.
3 K 1 L_RABREG_g ’
;29 3 1 L-RABREG"7,
;295 0359 1 L-REC_OVAD;
3 9? 0360 1
: & o] 11}
: 38 Gg 1 ! Forward Routines
;299 %63 1!
: 300 8 64 1
;30 65 1 FORWARD ROUTINE
: og 0 6? 1 RM$V3_VBN : RLSRABREG_567;
; 30 0367 1
;. 304 0368 1 !
: 05 0369 1 ! External Routines
; 306 0370 1!
3 07 0371 1
: goa osri 1 EXTERNAL ROUTINE
: 309 0373 1 RMSCACHE : RLSCACHE ADDRESSING_MODE( GENERAL ),
: 310 0374 1 RMSCNTRL ADDR : RLSRABREG 567,
;N 0375 1 RMSCOMPARE _KEY : RLSCOMPARE _KEY,
: 1% 0376 1 RMSGETBKT : RLSRABREG_Z57,
o 0377 1 RMSKEY_DESC : RLSRABREG"7,
;o 314 ogra 1 RMSREC “OVHD : RLSREC_OVAD
;%S 0379 1 RMSRE CORD_VBN : RLSPRESERVET,
: 36 0380 1 RMSRL SBK T : RLSPRESERVE1
Pon7 0381 1 RMSSRCH_CMPR : RLSRABREG_567;
3 18 038; 1
;319 838 1 LITERAL
: 20 86 1 LS = =1,
;321 0385 1 GT =1,
; 322 0386 1 EQ = 0;
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ROUTINE SEARCH_FIX (GOAL) : RLSRABREG_S56
l4e
]

SEARCH_FIX
This routine searches a PLG3 fixed Length key index bucket from
the current record address to the end of the bucket for an index
record equal or greater than the input search key.

CALLING SEQUENCE:
SEARCH_F IX

INPUT PARAMETERS:

GOAL - 0 - be satisfied with an equal match
= 1 - position past an equal match (search for GT match)

IMPLICIT INPUTS:

REC_ADDR - address of record in bucket to begin search on

BKT_ADDR - address of current bucket

IDX_DFN - address of index descriptor for current key of reference
IRAB - address of internal RAB

IRABLIRBSV_SRCHGT] - if set, search for index record gt search key
IRABLIRBSV_POSINSERT] =~ if set, search for position to insert record

IRABLKEY BOFFER 2] - address of search key

IRABLIRBSB_KEYSZ - size of key to compare

OUTPUT PARAMETERS:
NONE

IMPLICIT OUTPUTS:
REC_ADDR EQ, address of index record equal to search key

GT, at end of record data in bucket

LS, address of index record greater than search keg

J = Number of the record who address is in REC_ADDR

- i
. 1
IRAB [IRBSL_REC_COU
- Set if goal is gt and we found an eq match

CDUPS_SEEN]™
ROUTINE VALUE:
RO - 0, search key = index record

- =1, search key < index record
- +1, search key > index record

SIDE EFFECTS:
-

BEGIN
EXTERNAL REGISTER
RAB_
RTIFAB™STR

R

R™BKTADDR_STR,
RZRECADDR™STR;
AL
3

LoC
TATUS, ! place to hold results of compare

Page
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st f:8t:20

RSTART, ! address of first record in range
REND, ! address of lLast record in range
EOB; ! address past last record in bucket

EOB = .BKT_ADDR + .BKT_ADDR [BKT$W_FREESPACE];
RSTART "= REC_ADDR

; Do a binary search of fixed Length index records

AX=11 BSi
RMS.SRCIR

=wn
w0
w

WHILE 1 DO
BEGIN
LOCAL
SIZE; ! Number of characters in range
BUILTIN
AP;
SIZE = .REND = .RSTART;
REC_ADDR = (.RSTART + (.SIZE*=1) / .IDX_DFNCIDX$B_KEYSZ] = .IDX_DFNLIDX$B_KEYSZ]);
AP = 3; ! Contiguous comgare
STATUS = RMSCOMPARE _KEY (.REC_ADDR, KEYBUF _ADDR(2), .IRAB [IRB$B_KEYSZ]);
CASESE?TATUS FROM LS TO GT OF
(LS): ! Search key is < record in bucket
5 prepare to search low half of bucket
BEGIN
REND = .REC_ADDR;
IF .REND EQL .RSTART
THEN
; Only one record left and we just compared it
EXITLOOP;
[EQ]: ; Search key = record in bucket
i GENERIC SEARCH GOAL IS EQ MATCH
: yes yes search previous
- yes no search next
: no yes return
; no no search next
BEGIN

IF .GOAL EOQL EQ
THEN

IFE.IRAB CIRBSB_KEYSZ] EQL .IDX_DFN C[IDX$B_KEYSZ]

THEN
EXITLOOP
LSE

Page
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|
! If this is the last record in the bucket, return
. Wwith a GT status.

IF .REND EQL .EOB
THEN
SEEXITLOOP
! We are not at the end of bucket so we know that
! we must have done an earlier compare against the

! low record of the next range and got an LS result.
! Return that record.

:
|
6 !
RM3SRCHKY 12-59 -1984 02:06:2 AX=11 Bliss=32 V&.0-742 Page 9| RM3
v04-000 14-508-19 4 95:81:4 RHS.SRCHRH%SRCHKY.B32:1 v (Z)i V04
: 438 85 1 & | generic equal match, we must postion to the previous I :
;439 5 i 4 ! record in order to find first equal match ; :
;. 440 05 4 ' i S
;4 0504 BEGIN ; H
;44 0505 . :
;4 0506 IF_(.REND - .RSTART) EQL .IDX_DFN [IDX$SB_KEYSZ] ! :
s 44k 0507 THEN | :
;. 445 0508 EXITLOOP; :
;. 446 0509 :
;o W47 0510 6 IF_(.REND = .RSTART) EQL (.IDX_DFN CIDXSB_KEYSZ]1*1) :
; 448 0511 § THEN :
D449 os1§ g REND = ,REC_ADDR :
: 450 051 ELSE :
;. &N 0514 5 REND = .REC_ADDR + .IDX_DFN CIDX$B_KEYSZ]; :
: 45% 0515 § END :
: 45 0516 5 3
s 454 0517 & ELSE :
;. 455 0518 ¢ :
;. 456 0519 & ! Search past the equal match :
: 4S7 0520 & ! :
;. 458 0521 5 BEGIN :
;459 0522 5 5
3 22? 8252 g E If there is another record in the bucket, compare it ;
;462 0525 § REC_ADDR = .REC_ADDR + .IDX_DFNCIDXSB_KEYSZ]; :
: 463 0526 5 | :
: 464 0527 5 IF .REC_ADDR EQL .EOB : :
;. 465 0528 S THEN ; :
;. 466 05%9 5 STATUS = GT | 3
;467 0530 5 £ E :
; 468 0531 § STATUS = LS; t :
;. 469 053% S 1 :
: 470 0533 5 EXITLOOP; g :
;4N 0534 5 END t 3
; 472 0535 3 END; E ;
: 473 0536 3 - L :
: 474 0537 3 [GT): ! Search key is > record in bucket t :
: 475 0538 3 ! | 3
; 476 0539 4 BEGIN ‘ :
: 2;; 822? 4 REC_ADDR = .REC_ADDR + .IDX_DFNCIDX$SB_KEYSZ]; :
; 479 0542 & IF (.REND = .RSTART) LEQ (.IDX_DFNLIDX$SB_KEYSZ])*1 :
; &80 0543 & THEN :
; 481 8546 A g 3
; 482 545 & ! We just compared the lLast record in the range F
; 483 0546 & :
: 0547 & F
3 0548 & :
: 8549 4 :
3 550 & :
2 8551 4 3
: SS; 4 :
: 553 & :
: 556 & :
: 555 & 3
: 0559 4 3
: 0557 & :
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RM3SRCHKY
v04-000

495

:z? AX=11 B&is -32 V4.0-742 Page

10 RM?
RMS.SRCIRM3SRCHKY.B32;1 (2)

<
b4

0~
OO
~o

S =LS;
00P;

mmwnid- -

EGIN
TATU
XITL
ND:

; Prepare to search high half of bucket

RSTART = ,REC_ADDR;
END;

W) - OO0

TES:
END;

We now have a record of some sort.

Compute the record count so that we can later pick up the VBN portion

of the record from the end of the bucket

iRAB[lRBSL_REC_COUNTJ = (.REC_ADDR=.BKT_ADDR-BKTSC_OVERHDSZ)/.IDX_DFNLIDX$B_KEYSZ];

RETURN ,STATUS;
END;
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.TITLE RM3SRCHKY |
JIDENT \V04=000\
EX

TRN RMSCACHE, RMSCNTRL _ADDR
LEXTRN RMSCOMPARE KEY, RMSGETBKT
LEXTRN RMSKEY DEST, RMSREC OVHD
.EXTRN RMSRECORD VBN, RMSRLSBKT
.EXTRN RM$SRCH_CPPR

.PSECT RMSRMS3,NOWRT, GBL, PIC,2 |

0000 SEARCH_FIX:
PUSHR  #*M<R2,R3,R4,R8,R11> : 0387

MOVZWL &(BKT ADDR), RO
PUSHAB (R0)[BKT_ADDR]
MOVL  REC_ADDR; RSTART
MOVL  EOB, REND

1%: SUBL3 RSTART, REND, R&
MOVL  R&, SIZE
ASHL  #-1, SIZE. RO
MOVZBL sgtiox_DFN). R1
pIvie R1, RO

MOVZBL 3gilox_ofu). R3
R3, RO

angnt. RO, REC_ADDR
#3. AP
MOVIWL 180(IFAB), gs
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SEARCH_V2

IiNPUT PARAMETER

IMPLICIT INPUTS:
REC_ADDR
BKT ADDR

IDXTDFN
IRAB

IR
IRAB
IRABLKEY BOFFER
IRAB
IF

OUTPUT PARAMETERS:
NONE

IMPLICIT OUTPUTS:
REC_ADDR

E DUPS_SEEN )
DUP_REY )
IRBSLLST_NCMP

ROUTINE VALUE:
RO
SIDE EFFECTS:

RRV are skipped
AP is clobbered

B e e

ROUTINE SEARCH_V2 (GOAL)

AB[ IRBSV_SRCHGT)
IRBSV™POS INS

IRBSB_KEYSZ
ABCIFBSB™PLG_VER)

12-529-19 4 ?ifg?gg? AX=11 Bliss=32 v4.0-74

14=Sep=1984
: RLSRABREG_567 =

address
address
address
address

f set,
if set,
address
size of

RMS.SRCJRM3SRCHKY.B32;

This routine searches a prologue two bucket or a prologue 3 data level
bucket (primary or SIDR) with non-compressed keys for a record whose
value is equal or greater than the search key.

GOAL = 0, return if you find an equal or greater than match
= 1, return only with a greater than match

of record in bucket to begin search on

of current bucket

of index descriptor for current key of reference
of internal RAB

search for index/data record gt search key
search for position to insert record

of search key

key to compare

prologue version number

if EQ, address of index/record equal to search key
if GT, at end of record data in bucket

if LS, address of index/record areater than search key
set if duplicates seen when SRC

set if a duplicate key is seen when SRCHGT is set
Address of last

GT set
record in bucket if search key > data record

search key = index/data record
. search key < index/data record
search key > index/data record

~ N

l
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F 6
RMISRCHKY 16=Se
put 14=Se

-1984 02:06:20 AX=11 Bliss=32 V&4.0-742
V04 - 3-198& 1§:81:61 RHS.SRC&RH%SRCHKV.832:1
: ;S 257 AP;
s of 6 3 LOCAL
: 578 640 OVHD,
: 579 641 TOTAL _SIZE,
; 980 64§ STATUS,
: 981 64 EOB;
: sag 644
: gg‘ ngs EOB = .BKT_ADDR + .BKT_ADDR [BKTSW_FREESPACE];
: 9585 064? WHILE .REC_ADDR LSSA .EOB
;] 2 ? 8648 00
. 2 649 BEGIN
; 588 0650
: 589 0651 AP = 3; ! Initialize for a contiguous compare
: 9590 065;
3 M 0653 & BEGIN
: S9§ 0654 &
s 9 0655 & CAL
: 594 0656 & REC_SIZE;
: 279 0657 &
3 9% 0658 & ! Search for the 1st record whose key is greater than or
: IV 0659 & ! equal to the search key
: 598 0660 & J
: 599 0661 &
: 0662 & IF (REC_SIZE = .BKT_ADDR [BKT$B_LEVEL]) EQL 0
;. 60 0663 4 THEN
: 602 0664 & :
: 603 0665 & ! We have a data record, check if it is an RRV
;. 604 0666 & !
: 605 0667 S BEGIN
S 0668 5
;607 0669 5 IF .BKT_ADDRIBKT$B_INDEXNO] EQLU 0
; 608 0670 S AND
; 609 0671 5 .REC_ADDR [IRCSV_RRV]
: 610 0672 S HEN
s o} 0673 5 RETURN GT;
: 61% 0676 S
: 61 0675 5 ! Nope. Do the setup for compare
;s 614 0676 S !
3 B1% 0677 S
: 616 0678 5 IF .IDX_DFN CIDX$B_KEYREF] NEQ 0
3 937 0679 g THEN
; 618 86 0
: glg Og  §ER ; We have a SIDR data record, set REC_SIZE to -1 as flag
;. 621 06§§ g REC_SIZE = .REC_SIZE - 1
3 & g 0684
: g 3 82 5 '3 ELSE
3 g g Oggz § ; We have a primary data record, set AP to 2 as flag
;. 627 89 AP = AP - 1;
; 628 690 & END;
;. 629 691 & ;
: 23? gg 2 ; Now get the number of bytes of overhead for this record

i
- |

—~w
<
. 2=

PNREES NSRS ESY WEI SIS SR RS (S
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RM3SRCHKY 18-550-19 6:20  VAX=11 BLiss=32 Vé.0-742
v04-000 12-300-1080 98:00:20  YARs!laRidassad.ve-03043

: & ; 694 & OVHD = RMSREC_OVHD(. REC SIZE; REC_SIZE);

;6 695 & TOTAL _SIZE = TOVHD + ,REC SIZE;

; g g gg END; T of block dofin?ng fec_size

. 6 ? 698 ! Do the comparison (finalll . But first set AP to contiguous compare
3 g 8 938 ' again, since the primary key is extracted at the front of the record.
: 639 8701

;. 640 070§ IF_ .IFABLIFB$B_PLG_VER] EQLU PLGSC_VER_3

;. 641 070 THEN

;. 64 0704 AP = 3;

: 64 8785

;. 644 7 9 STATUS = RMSCOMPARE _KEY (.OVHD + .REC_ADDR,

: 645 070 KEYBUF ADBR(2)

: 64b 0708 .IRAB CIRBSB_KEYSZ));

. 647 0709

: 648 0710 IF .STATUS LSS O

;. 649 0711 THEN

: 650 071; RETURN .STATUS;

s 651 071

: 65; 0714 IF .STATUS EQL 0

: 63 0715 THEN

;. 654 0716 IF .GOAL EQL 0

: 655 0717 THEN

3 659 0718 RETURN EQ

: 65 0719 3 SE

: 658 0720 g : We have an equal match but were looking for a GT match,
;s 659 0721 ! Go get the next record and continue comparison (this will
: 660 072§ 3 i position past all duplicates).

: 661 0723 3

;s 66 0724 & BEGIN

;. 66 0725 & IRABLIRBSV _DUP _KEY] = 1;

H ggg 8;59 2 IRAB [lRB$C LST REC] = REC _ADDR;

;. 666 0728 § IF (.BKT ADDR[BKT$8 JLEVEL]) EQLV O

;. 667 07§9 5 AND

; 668 0730 § .BKT_ADDRLCBKTSB_INDEXNO] NEQU 0)

;. 669 0731 & OR

;. 670 073; 5 NOT (.REC_ADDRLCIRCSV_DELETED]

: 67 073 5 OR

: of 0734 S REC_ADDRCIRCSV_RU_DELETE])

: 67 0735 & HEN

;674 736 4 IRAB [IRBSV_DUPS_SEEN] =

;. 675 737 :

: 676 738

;677 0739 REC_ADDR = .REC_ADDR + ,TOTAL_SIZE;

; 678 0740 END;

: 679 8761

; 680 7‘; ! We have a GT match. Save the address of the lLast record in
: 231 0;2‘ : the bucket (we are positioned past it now).

; gg‘ 8;:5 IRAB CIRBSL_LST_NCMP] = .REC_ADDR - .TOTAL_SIZE;

: 685 §74 RETURN GT

; 686 748 END;

|
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H 6
V042060 " 16-3ep-108 8:00:8Y  YAms.ialdnmdsAbucy:83d:

o, P SEARc"'ngsnn #*M<R2,R3,R4,R8,R11
A . )
58 04 Ag 3¢ 00004 MOVZWL &(BKT ADDR), EOB
58 c0 00008 ADDL2  BKT_ABDR, EOB
8 6 D1 00008 1% CMPL  RECTADDR, EOB
15 00 BGEQU 108
5¢ 03 00 0001 MOVL  #3, AP
§1 0C A5 9A 0001 MOVZBL 12(BKT_ADDR), REC_SIZE
14 1; 001 BNEQ 4§
01 AS 95 00019 TSTB  1(BKT_ADDR)
04 12 0001C BNEQ 2%
6F 66 03 5 001 8BS #3, (REC_ADDR), 118
21 A7 0022 2% 1578 ;3(IDX-DFN)
24 13 000 BEQL $
1 07 00027 DECL  REC_SIZE
02 1 800 9 BRB 4
5C gr 0028 3% DECL AP
00006 30 0002D &$ BSBW  RMSREC OVHD
5 50 DO 000 g MOVL RO, OVAD
58 5 §1 ¢1 0003 ADDLS REC_SIZE, OVHD, TOTAL_SIZE
0 0087 CA 91 00037 CMP8~  183TIFAB), #3
03 12 0003¢C BNEQ 5%
sg 03 go 0003€ MOVL  #3, AP
B 0084 CA 3C 00041 5% moviwL 180(IFAB), R3
53 60 A9 CO 00046 ADDL?  96(IRAB),
51 52 56 C1 0004A ADDLS REC_ADDR. OVHD, R1
50 00A6 (9 9A 0004 MOVZIBL 166TIRAB), R
00006 30 0005 BSBW  RMSCOMPARE _KEY
54 50 DO 00056 MOVL RO, STATUS
05 18 00059 BGEQ 6%
50 54 DO 00058 MOVL  STATUS, RO
38 11 0005 BRB 138
24 1 80060 6%: BNEQ 9%
18 AE D ooei TSTL  GOAL
5r 1 ooog BEQL 128
43 A9 1 88 00067 BISB2 #1, 67(IRAB)
4 A9 56 og 00068 MOVL  REC _ADDR, 76(IRAB)
0C AS 95 0006F 1STB  12(BKT_ADDR)
05 1§ 80072 BNEQ 7%
01 A5 95 00074 TSTB  1(BKT_ADDR)
3 18 88877 BNEQ 8
09 £t E 79 7%: BBS #2, (REC_ADDR), 9%
05 66 g s 80070 BBS #5. (RECTADDR). 9%
4 A9 80 8&F 0081 8%: BISB2 #128, 68TIRAB)
13 58 €O 00086 9%: ADDLZ  TOTAL_SIZE, REC_ADDR
ag 11 00089 BRB 1$
0098 (9 56 g cg 088 10$:  SUBL3 TOTAL _SIZE, REC_ADDR, 152(IRAB)
50 1 00 00091 11$:  MOVL  #1, RO
s 1 894 BRB 13§
04 00 93 1;;: CLRL RO
091C  8F SA 8009 138:  POPR  #*M<R2.R3.R4.R8.R11>
5 0009C RSB

; Routine Size: 157 bytes, Routine Base: RMS$RMS3 + 00E1
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GLOBAL ROUTINE RMSSRCH_BY_KEY :

RMSSRCH_BY_KEY

CALLING SEQUENCE :
RMSSRCH_BY_KEY ()

INPUT PARAMETERS:
NONE

IMPLICIT INPUTS:
C_ADDR

BKT ADDR
IDX"DFN

I
IRABLIRBSV_SR
IRABLIRBSV PO
IRABLKEY BOFF
IRABLIRB$B_KE

OUTPUT PARAMETERS:
NONE

IMPLICIT OUTPUTS:
REC_ADDR

&

GT

CHGT]
SINSSRTJ
ER g

YSi

f EQ,
f GT,
f LS,
- set
- set

SIDE EFFECTS: .
RRV are skipped
AP is clobbered

S W S ST S e S S S e R

BEGIN

EXTERNAL REGISTER
COMMON_RAB_STR,
R_BKT_ADDRSTR.
R-RECTADDR™STR.
RTIDX_DFN_STR;

LOCAL
BKTYP,
GOAL ,

This routine searches a bucket from the current record address
for an index/data record equal or greater than the input search key

set if

search key = index/data record
- -1. search key < index/data record
- 1, search key > index/data record

! Type of bucket we are searching !
! Flag to say 'search past dups' 4

AX=11 Bais =32 V4.0=74

J 6
1223801980 95:09:40  YRms SaiAnSscuey 930,
6

S |

address of record in bucket to begin search on
address of current bucket
address of index descriptor for current key of reference
address of internal RAB
f set, search for index/data record gt search key
if set, search for position to insert record
address of search key
size of key to compare

address of index/record equal to search key

at end of record data in bucket

address of index/record greater than search key
no data records encountered

if duplicates seen when SRCHGT set

if duplicate key seen when SRCHGT is set
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;745 0 STATUS; ! Result of a given compare
| 1 47 °
; T48 09 ! If the record we are about to look at is an RRV, then we have an
s ;48 }? 5 empty bucket.
P8 1 if .BKT_ADDRLBKTSB_LEVEL) EQL 0
O
. . 0814 .BKT_ADDR[BKTSB_INDEXNO] EQLU 0
: 754 0315 THEN
s 12% 0 19 BEGIN
: 729 831 LOCAL
: ;SB 08}3 CNTRL: REF BBLOCK; ! Control byte for 1st record
: 759 Og 0 CNTRL = RMSCNTRL_ADDR(0);
: 760 0821
: 761 08 g IF _.CNTRL CIRCSV_RRV]
: 76 08 THEN
: 16 0824 & BEGIN
: 764 0825 & IRAB [IRBSV_EMPT_SEEN] = 1;
: 765 0826 & RETURN GT
: 766 08%7 END;
: 167 0828 END;
: T68 08%9
: 769 0830 ! Should we be satisfied with an equal match or continue searching
: 170 0831 ! for a greater than match ?
;. m 083§ !
: 7 083 GOAL = EQ;
: 17 0834
: 774 0835 IF .IRAB [IRBSV_SRCHGT]
: 775 0836 OR (.IRAB [IRBSV_POSINSERTJ AND .BKT_ADDR [BKT$B_LEVEL] EQL 0)
: 176 0837 THEN
s 17?7 0838 GOAL = GT;
; 1778 0839
;179 0840 ! Now actually search the !!!!3a## bucket
: 780 0841 ! First find out what kind of bucket it is
; I8 oaag !
: 78 084
: 78 0844 IF .BKT_ADDR [BKTS$B_LEVEL] EQL 0
: 784 0845 THEN
: 785 0846 BKTYP = . IDX_DFN CIDX$SB_DATBKTYP]
; 786 0847 ELSE
3 ;87 0&23 BKTYP = ,IDX_DFN CIDX$B_IDXBKTYP];
3 ;90 §§g? usesé?nw FROM IDX$C_V2_BKT TO IDXSC_NCMPNCMP OF
3 ;81 832; CIDX$C_Vv2_BKT]: ; Prologue two index bucket.
3 ;3‘ Oggg STATUS = SEARCH_VZ2 (.GOAL);
3 ;95 32? CIDXSC_CMPIDX]: E Prologue three compressed index bucket.
: ;g' §§g STATUS = RMSSRCH_CMPR (.GOAL);
: 788 ? (lDXSC_NCHPleJ:'! Prologue three noncompressed index bucket.
; gm oggz STATUS = SEARCH_FIX (.GOAL);

l
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: 80 63
; 80 64 CIDXSC_CMPCMP]: ! Prologue three primary data bucket.
: 8§ g; ; Primary key is compressed, data is compressed.
: 8 < i p ‘
: 889 144 ! rologue 3 compressed SIDR bucket
. ggg 8398 STATUS = RMSSRCH_CMPR (.GOAL);
: 810 0871 CIDXSC_CMPNCMP]: ! Prologue three primary data bucket.
: 311 83;; ; Primary key is compressed, data is NOT compressed
§ 3}5 83;2 STATUS = RMSSRCH_CMPR (.GOAL);
;815 0876 CIDXSC_NCMPCMP]: ! Prolcgwe three data bucket.
: g}? 83;; ; Primary key is NOT compressed, data is compressed
§ g}g 83;3 g Prologue 3 noncompressed SIDR bucket.
i g%? 8gg1 2 STATUS = SEARCH_V2 (.GOAL);
; 82% 088% g CIDXSC_NCMPNCMP]: ! Prologue three data bucket.
: 354 8332 g ! Primary key is NOT compressed, data is NOT compressed
: 825 0886 STATUS = SEARCH_V2 (.GOAL);
; 826 0887 2 TES; ¥
: 827 0888 2
; 828 0889 2 RETURN ,STATUS
; 829 0890 1 END;

0C A5 95 00000 RM$SRCH_BY KEY::
TSTB  12(BKT_ADDR)
19 12 00003 BNEQ 18
01 AS 95 00005 TSTB  1(BKT_ADDR)
14 12 00008 BNEQ 1%
7€ g& 0000A CLRL -(SP)
00006 30 0000C BSBW  RMSCNTRL_ADDR
SE 04 CO 000OF ADDL2  #4, SP
08 60 03 51 00012 BB( #3. (CNTRL), 1%
4 A9 02 88 00016 BISB2 #2. 68(IRAB)
50 01 82 8001A MOVL  #1. RO
001D RSB
51 D& 000iE 1$: CLRL  GOAL
09 42 A9 01 €O goo g BBS #1, 66(IRAB), 2%
08 42 A9 59 00 BLBC  &6(IRAB), 3%
0C A5 95 00029 TSTB  12(BKT_ADDR)
03 12 0002¢C BNEQ 3%
51 01 00 0002E ;s: MOVL  #1, GOAL
0C A5 95 00031 3%: TSTB  12(BKT_ADDR)
og 12 000 BNEQ  4$
50 29 A7 9A 000 MOVZBL &1(IDX_DFN), BKTYP
04 11 0003A BRB 5%
50 28 A7 9A 0003C 4% MOVZBL &40(IDX_DFN), BKTYP
06 00 S0 CF 00040 5% CASEL BKTYP,™#0, k6

]
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ROUTINE RMSSEARCH_TREE : RLSRABREG_4567 =

144

i
FUNCTIONAL DESCRIPTION:

CALLING SEQUENCE:
RMSSEARCH_TREE ()

INPUT PARAME TERS:
NONE
IMPLICIT INPUTS:
BKT_ADDR
RECTADDR
IDX"DFN

KEYBUF2]

BEDDDDHDD

IRBSV_SRCHG
ABL IRBSV_SRCHGE

IRABLIRBSV F IRST_TIM]
1FABL 1FB$SB_EXTRABUF

1FABLIFBSV_RUJ
1FABCIFBSV_WRTACC]

OUTPUT PARAMETERS:
NONE

Bt bt e Bt Bt Bt Bt St Pt
DDV DVDVDVDDDDD

IMPLICIT OUTPUTS:
REC_ADDR
égsB[IRBSL_CURBDBJ
IRABLIRBSL _LOCK_BDB)
IRABLIRBSV_ABOVELCKD]
IRABLIRBSV_DUPS_SEEN]
IRABLIRBSV_DUP_KEY]

IRAB [IRBSL_REC_COUNT]

ROUTINE VALUE:
RMSS_RNF
RMS$SUC

- e S S RS S e S RS S O S e S S D S S

This routine searches from the current record in the current bucket
to the stop level requested for a data record /index equal to or
reater than the search key.
OTE: this routine should
RMSCSEARCH_TREE should be used in its place

never be called by an outside routine

address of current bucket

address of record in bucket to start search at

address of index descriptor for current key of reference
address of internal RAB

address of search key iy -

size of key to compare(not equal to key size if generic search)
level to stop search at

if set, this is a position for insert
if set, this is position for delete
if set, this is a GT approximate search
if set, this is a GE approximate search
f set, this is the first seq. positioning
after a $connect or $rewind
used to decide whether to try lockabove

pe;fornance optimization coming down tree

f set, file is RU Journallable
if set, file is write accessed

address of index/data record which terminated search

address of current BDB

address of current BDB ¥

address of level above current if locked

set when level above data level locked

set if non-deleted duplicate key encountered
at data level on position for insert

set if duplicate key encountered at data level
on position for insert g

Set to the number of the record we found in

a prologue three bucket

record not found ;
record found, in approximate search key

o
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3 9 949 1 ! may not equal record/index ke
3 830 §950 1! RMSS_RLK - onyan hor?zontal search at leZel zero for position i
: 89 951 1! for insert, a lock error was encountered ‘
: B9 09S§ ! ! miscellaneous [/0 errors
; 89 0953 1! ;
; 89 0956 1 ! SIDE EFFECTS: ;
: 895 0955 1! IRAB [ EMPT_SEEN - may be clobbered at any level
: B89 0956 1! EMPTY_BKT - may be clobbered at data level
: 897 0957 1!
; 898 0958 1 !== , |
; 899 0959 1 ;
: 900 0960 BEGIN |
;. 901 0961
: 90 096 LABEL |
I W 096 BLK ;
: 0964 2 BLK1, |
: 905 0965 % BLK2, ;
: 906 0966 BLKS, i
;. 907 0967 g BLKG, |
: 908 0968 BLKS, |
;. 909 0969 2 BLK6; ;
: 910 0970 2 |
;M 0971 2 BUILTIN :
: 91% 0972 2 AP i
;9 097 TESTBITSC; |
s 914 0974 5
: 91% 0975 LOCAL |
;. 916 0976 2 VBN;
: 917 0977 2 ;
;. 918 0978 2 EXTERNAL REGISTER ,
;919 0979 2 COMMON_RAB_STR, ;
;920 0980 ¢ COMMON_10_STR, ;
;921 0981 2 R_REC_KDDR_STR, ,
; 925 098 % RZIDXZDFN_STR; f
: 9 098
;. 924 0984 2 VBN = 0;
;925 0985 :
: 9¢6 0986 DO 5
;927 0987 BLK2 : |
; 928 0988 BEGIN
: 929 0989
B 0 LOCAL
: ™ 0991 ST:
;9 i 899
. 99 ST = 0;
o 0994 ; :
3 gSS 8995 ; if this is the 1st time, just get the 1st down pointer w/o0 searching
3 93 gg?
: 938 998 IF NOT .IRABLIRBSV_FIRST_TIM]
: 9% 0999 THEN
;940 1000 ST = RMSSRCH_BY_KEY()
;941 1001 ELSE
3 82 }88; IRAB [IRBSL_LST_NCMP] = .BKT_ADDR + BKTSC_OVERHDSZ;
;944 1004 ! If the status is GT then no record in this bucket terminated the
;945 1005 ! search. Therefore search horizontally for termination record.
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;946 100 . Also search horiz when skipping over dups on position tor insert
;947 180? s . . .
: 948 1008 :
. 949 1009
: 9?0 1810 IF .ST GTR 0
) 1011 THEN
3 95; 101; 4 BEGIN
;95 1013 &
;. 954 1014 & LOCAL
;955 1015 & SIZE; .
: 956 1016 & f
;957 1017 & IF_.BKT_ADDRCBKTSV_LASTBKT] 1
: 958 1018 & THEN
;959 1019 & |
;. 960 1020 & IF .IRABLIRBSV_POSINSERT] ;
;. 961 10%1 4 THEN '
: 96 10 % 5 RETURN RMSSUC(SUC) !
: 10235 & E i
;. 964 1024 & RETURN RMSERR(RNF); g
: 965 1025 & !
;966 1026 & BDB = .IRAB[IRBSL_CURBDB]; |
. 967 1027 & SIZE = .BDBLBDBSW_NUMB]; '
: 968 1028 4 ’
;969 10%9 4 IF .VBN EQL O
: 970 1030 4 THEN g
: 3;5 }8%1 2 VBN = .BKT_ADDRIBKTSL_NXTBKT]; ;
3 973 103% 5 IF (.IRABLIRBSV_POSINSERT] AND .BKT_ADDR[BKT$B_LEVEL] EQLU 0) f
: 974 1036 & THEN !
: 975 1035 5 BLK3 : BEGIN
: 976 1036 5 . 2
: 977 1037 S ! Check if we can insert the new key into the left i
: 978 1038 5 ! hand bucket (the one we've got) or if we have to ‘
;979 1039 § ! Qo ?et the right hand bucket in order to make the '
. 980 1040 5 ! decision.
;. 981 10641 5 :
: 982 104% 5 ! NEXT_DOWN will be equal to =1 if none was saved,
: 983 1043 5 ! causTng this test to fail. Once this test has been |
: 984 1044 S ! made once, NEXT_DOWN is set to zero, again causing |
; 985 1045 5 ! failure on this test. f
; 986 1046 5 ! :
: 987 1047 S ;
: 988 1048 S IF .VBN EQLU .IRAB [IRBSL_NEXT_DOWN] 1
: 989 1049 THEN ¥ ]
: 990 1050 5 ! Horizontal pointer = down pointer
;9 1051 5§ !
;99 105§ 5
: W 1053 6 IF  NOT (.IDX_DFN [IDXSV_DUPKEYS] AND .IDX_DFN [IDX$B_KEYREF] EQL 0) ;
;. 994 1054 S THEN : ; 3
: 995 1055 5 ! Not a primary data bucket with possible duplicates
;. 996 1056 5 !
: 997 1057 S RETURN RMSSUC(SUC);
: 998 1058 g ! ]
;999 1059 ! 1t the file is being shared in any way, and the bucket
: 1000 1060 5 ! in the level above was not locked coming down the tree,
: 1001 1061 5 ! we must re-access the Level above to confirm that in
; 1002 1062 §5 ! fact a split has not occurred and the level above index
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! bucket doesn't have a new key value in the pointer to
! the bucket we are in. If this is not done, the horizontal
: gositionwng logic that follows may cause the record to
! be inserted such that it is not accessible by random access.

! The following pictures illustrate. Assume 1 record per
! bucket at the data level.

19 ! level 1 Index lLooks Like this when comin
. down tree lLooking to insert an '8''.
v

179771 data level
db"T

157971 However, by the time that db 1 is actually

S accessed, 1t has split and the index updated.

5 \ Yet, because the key value ''8'' is less than the
| esa «ee lowest key value in db 2, the position for

113 1 ' insert would be in db 1. Rescanning the level
| mee  wee 1 bucket for key ''8'' will now find the correct
'db 1 db 2 down pointer to db 2.

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

! If the down pointer from level 1 can not have changed,
! either because the file is not shared or it is still

! locked, or it has already been checked once, then the
; check does not have to be made.

IF .IFAB [IFBSV_NORECLK]
THENOR .IRAB [IRBSV_ABOVELCKD]

BEGIN
IF .IRAB [IRBSL_NEXT_DOWN] NEQ 0
THEN
BEGIN
IRAB EIRBsL_VBN RIGHT])
IRAB [IRBSL_NEXT_DOWN]
IRAB [IRBSL_VBN_CEFT] = .
END;
LEAVE BLK3;
END
ELSE

! If NEXT_DOWN is zero, we've already been through
; here once, so don't check again.

DOoO

DB CBDBSL_VBNJ;

%aEﬁIRAB CIRBSL _NEXT_DOWN] EQL 0
LEAVE BLK3;

! The VBN of the Level 1 bucket has been saved in the
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! VBN_RIGHT field. Reaccess the bucket. Release the
; level 0 bucket and exit on errors.

ST = CACHE (.IRAB CIRBSL VBN_RIGHT]
.1DX_DFN [IDXSB_TDXBKTS21+512);
IF NOT .ST

THEN

BEGIN
BDB = .IRAB [IRBSL_CURBDBI;
RMSRLSBKT(0) ;

IRAB [ IRBSL_CURBDB] = 0; !
Esgunn .ST; ;

Rescan the level 1 bucket just accessed. If the

key value is no longer in the bucket at all, then

release both level T and Level 0 buckets and come

goun :netgree from the top (returning RLK to CSEARCH_TREE
oes that).

l
:
|
|
|
|

- —— -

AD
(

Ms

BEGI

ST = RMSERR(RLK):

RMSRLSBKT (0) ;

BDOB = .IRAB [IRBSL_CURBDBI;

RMSRLSBKT(0) ;

IRAB [IRBSL_CURBDB] = 0;

RETURN .ST;
END;

! At this point we've a down pointer in the same level
! 1 bucket. Check the pointer itself to see if it still
5 points to the lLevel 0 bucket we found before.

C_ADDR = .BKT_ADDR + BKTSC_OVERHDSZ;
AB [IRBSL RECTCOUNT] = 0;
E: SRCH_BY_KEY() GTR 0

—f b s D

E
R B
F C
H

N

BEGIN

LOCAL
LEVO_BDB : REF BBLOCK,
LEVI_VBN;

EVO_B0B = .IRAB [IRBSL_CURBDB): |

—— B
x

FEﬁIFAB C1FBSB_PLG_VER) LSSU PLGSC_VER_3 |
LEVI_VBN = RMSRECORD_VBN() |
*ELEVI_VBN = RMSV3_VBNO): §
§;£ﬁLev1_van NEQ .LEVO_BDB [BDBSL_VBN) |
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The pointer from the level 1 bucket is not the same,
but it is in the same level 1 bucket. Simply release

the level 0 bucket we have accessed, and go around the
loop again so that this all happens again,

EGIN

IRAB [IRB$B_S

IRAB_[IRBSL L
V0 B
(0
AB

|
.
1
.
1
.
|
.
|
.

BDB = .LE
RMSRL SBK T
BDB = .JRAB [
BKT _ADDR = .g

RECADDR = .,
%EAVE BLK2;

]
C_OVERHDSZ;

same. Release the level 1 bucket and prepare to follow

5 Ok, everything is cool. The down pointer is still the i
g the horizontal Links at the data level for primary key. |

RMSRLSBKT(0); |
8DB = .LEVO_BDB; |
BKT_ADDR = ,BDB [BDBSL_ADDR]; :

END; ! of block defining LEV* locals. |

IRAB [IRBSL_VBN_RIGHT] = 0;

IRAB [IRBSL_NEXT DOWN] = 0;

IRAB [IRBSL_VBN_[CEFT] = .BDB [BDBSL_VBN];

END;
Under the following circumstances, the bucket to be read must
be locked:

1. If this is the stoplevel on an‘ positioning for modification.
g. If this is a SIDR bucket and the file is write accessed.
. It this is a primary data bucket, the file is write accessed
and marked RU Journallable.
F ((.IRAB[lRBSU_SRCH:hSGS]
- (IRBSM_POSINSERT + IRBSM_POSDELETE)) NEQ 0
- .IRAB(IRBSB_STOPLEVEL] EQL .BKT_ADDR[BKT$B_LEVEL])
((.IRABEIRBSU_SRCH:hsGSJ
— (IRBSM_POSINSERT + IRBSM_POSDELETE)) EQLU 0
.{;SBIIFBSV_URTACC]
.2:;_ADDR£BKTSB_LEVELJ EQLY 0

(.IFABCIFBSV_RU)
OR

B o o - - - - — -
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Lt R TR I RO
- .1DX_DFNCIDX$B_KEYREF] GTRU 0))
IRAB [IRBSB_CACHEFLGS) = CSHSM_LOCK;
; Release current bucket before reading the next one.

RH&RLEBKT(O):
IRAB (IRBSL_CURBDB] = 0;

5 Read in the next bucket in the horizontal chain.

:07 (ST = RMSGETBKT(.VBN, .SIZE))
BEGIN
5 If the Level above was locked, release it.

IF
THE

%;ELESTBITSC(lRAB[lRBSV_ABOVELCKD])
RELEASE(IRABLIRBSL _LOCK_BDB]);
SETURN o303

VBN = .BKT_ADDRLBKTSL_NXTBKT);
IRABLIRBSL-CURBDB] = -BDB;

%aeé.IRAB[IRB$V_POSINSERT] AND .BKT_ADDR[BKTSB_LEVEL] EQLU 0)

This is a position for insert at level 0.

At this point we have just read in the next bucket in the
horizontal chain. The position for insert in the bucket
just released was at the end of that bucket.

Basically, if the record is Lower than any record in
the next bucket, it should be inserted at the end of
the previous bucket.

Field usaac is as follows:
IRABL VBN_LEFT ] - the Leftmost, non-empty bucket in
which the position for insert was at the end of
the bucket.

IRABL VBN_RIGHT ] - the rightmost bucket in which the
osition for insert was at the be innin? of the
ucket, i.e., less than all existing values in

that bucket, or an engt¥ bucket. This is used
to determine if VBN_LEFT may be used after backing
up.

Because the buckets are released prior to accessing the
next bucket, it is possible for splits to occur prior to
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16=Sep=-1984 :06: AX=11 Bliss=32 v4.0=74
16-509-1936 ?5:8?:f? RMS.SRC RH!S“CHKV.B32:
gggkzga.up. if that is necessary. The following assumptions
1) The position for insert can never be to the left of
he initia} VBN_LEFT
) The position™for insert can never be in or to the right
of a bucket in which the position for insert was at the
geginning of that bucket.
) If the NXTBKT Link from a VBN_LEFT matches a previously
accessed VBN _RIGHT, the correct position for insert is at
the end of VBN LEFT.
4) Empty buckefs are skipped over until a non-empty bucket
is encountered.

Note that an EMPT_SEEN bucket also returns greater than (GT)
status. VBN_LEFT and VBN_RIGHT are initialized to zero

in the CSEARCH TRSE routine when positioning for insert and
the stoplevel s 0.

. e e

WHILE 1 DO
BEGIN

REC_ADDR = .BKT_ADDR + BKT$C_OVERHDSZ;
IRAB [IRBSL_REC_COUNT] = 0;

ST = RMSSRCH_BY_KEY();
%;E£VBN=.BKT_ADDR(BKTSL_NITBKT]) EQL .IRABLIRBSL_VBN_RIGHT)
BEGIN

IRAB [IRBSL_VBN_LEVT) = 0;
IRAB [IRBSL™VBN RIGHT] = 0;
RETURN RMSSOC(SOC)

END;
IF .ST LSS 0

AND

;REC_ADDR EQLA (.BKT_ADDR + BKTSC_OVERHDSZ)
T“EN(.8KT_ADDR[BKI$V-LASYBKY] AND . IRABLIRBSV_EMPT_SEEN])

BEGIN

IF < IRAB CIRBSL_VBN_RIGHT] EQL 0

IRAB CIRBSL_VBN_RIGHT) = .BDB [BDBSL_VBN);

VBN = .IRAB [IR-SL_VBN_LEFT];
END

ELSE
BEGIN

%aiﬁs' LEQ 0 OR .BKT_ADDRLBKTSV_LASTBKT]
BEGIN
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CIRBSV_EMPT_SEEN]

N
IF ﬁlRAB CIRBSL_VBN_RIGHT] EQL 0

IRAB [IRBSL_VBN_RIGHT] = .BDB [(BDBSL_VBN];
ELSE

BEGIN
IRAB EIRBSL,VBN_RIGHT] = 0;
ézAg IRBSL_VBN_LEFT] = .BDB [BDBSL_VBN];
END; '
RMSRLSBKT(0);

1RAB [xnasL_tunaoaJ = 0;
IRAB [IRBSBCACHEFLGS) = CSHSM_LOCK;

IF NOT (ST=RMSGETBKT(.VBN,.SIZE))
THEN

BEGIN
%;ELESTBITSC (IRABLIRBSV_ABOVELCKD])
RELEASE (IRABLIRBSL_LOCK_BDB]);
RETURN .ST
END;
IRAB [IRBSL_CURBDB] = .BDB;
END; ! of position for insert level 0 WHILE loop.
ELSEEND ! of greater than status from srch_by_key.
! status was less than or equal neanina we have a down pointer if
! at an index level or may or may not have the data record
; depending upon whether an exact match was desired or not
BEGIN

LOCAL
SIZE;

#;EﬁﬂkT_ADDR[BKTSB_LEVEL] EQLU .IRABLIRBSB_STOPLEVEL] ;
BEGIN ;
IF ST EQL 0 |
THEN |
RETURN RMSSUC(SUC) |
LSE

IF .IRABCIRBSV_POSINSERT]

|
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1%-5 -1984 02:06: AX=11 Bliss=32 V4.0-74
14-553-1934 95:8?:£? RMS.SRC nﬁ SRCHKY.B32;
OR
6%RAB(!RDSV_SRCHGT]
. N.lRAB[IRB‘V_SRCHGE]
SERETURN RMSSUC(SUC)

RETURN RMSERR(RNF);
END;

; Get the down pointer from the index record positioned at.

-a-o_a—a.a.a-n-a.n—ooo%a
wn

VTVhWW AT

%;EQIFAB(IFBSB_PLG_VERJ LSSU PLGSC_VER_3

VSN AN = O 000 NN N SN AN = OO0 00~

£5E

BEGIN
AP = 1;
vsg = RMSRECORD_VBN() ;
! Version 3 index bucket
BEGIN
gau = RMSV3_VBN();

.VBN EQLU 0
THEN

RETURN (RMSERR(TRE));

! Check if about to read data level and switch to data level
s transfer size.

IF .BKT_ADDRCBKTSB_LEVEL] EQLU 1
THEN

SNNNNNNNNNO

U N AN N N N N N N N

~
=OVO®NOWVSWN=0OO

Po®

w
ot
~
m
"

.IDX_DFNCIDX$B_DATBKTSZ)
= . IDX_DFNCIDX$B_IDXBKTSZ);

w
s
~
m
!

SIZE = .SIZE*512;
; now check to see if the next level to read needs to be locked

SEE

oo
w

|
BD8 = .IRABLIRBSL_CURBDB]; ! get curbdb into bdb
IF .6:AB[IRBSV_POSINSERT]
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; lock the stop level if either position for insert or delete
i
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STOPLEVCHK : BYTE;

STOPLEVCHK = ,IRABLIRBSB_STOPLEVEL];
STOPLEVCHK = ,STOPLEVCHK + 1;
IF
TH

Eﬁaxr_Aoon[axtsa_sttLJ EQL .STOPLEVCHK

BEGIN

BLKS :

CAL
REC_SIZE;
; if the stoplevel not zero, just lock it

IF .égAB[IRBSB_STOPLEVEL] NEQ O
.JRABLIRBSV_POSDELETE]

HEN
BEGIN
IRABLIRBSB_CACHEFLGS] = CSHSM_LOCK;
LEAVE BLKS;
END;

! try to save the next down gointer if it's in this bucket
; to avoid possible i/0 at the data level

BLK6 : BEGIN
IRAB [IRBSL_NEXT_DOWN] = =1;
; See if we're already at the end of the bucket.
§e¥E -IDX_DFN CIDX$B_IDXBKTYP] FROM IDX$C_V2_BKT TO IDX$C_NCMPIDX OF
CIDX$C_v2_BKT]: BEGIN

REC_ADDR = .REC_ADDR + RMSREC_OVHD(1; REC_SIZE);
RECTADDR = .RECTADDR + .REC_STZE;
END;
CIDXSC_CMPIDX): BEGIN
REC_ADDR = .REC_ADDR + .(.REC_ADDR)<0,8> + 2;
CIDXSC_NCMPIDX]:BEGIN
REC_ADDR = .REC_ADDR + .IDX_DFN [IDX$B_KEYSZ);

TES;

IF <REC_ADDR GEGA .BKT_ADDR + .BKT_ADDRLBKTSW_FREESPACE]
LEAVE BLK6;

IF L IDX_DFN [IDXSB_IDXBKTYP] EQL IDXSC_V2_BKT
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IRABCIRBSV_ABOVELCKD]
IRAB {RB‘B_CACHEFLGS]

1.

CSHSM_LOCK OR CSHSM_NOWAIT;
IRABL IRBSL-LOCK BDB] = .BDB;
IRABCIRBSL~CURBDOB] = 0;
LEAVE BLK&;

END;
We are not keeping the level above locked on the

i

i way down. Remember the vbn of this level 1 bucket we
; just passed through because it may have to be
i

SRARSSEJIRVRIN2ETRIR

7
RM3ISRCHKY 1k-S¢ -1984 02:06: AX=11 Bliss=32 Vv&.0-74
V04~ 14-5.3-193& ?§=3?=f? nns.snc&anisncu:v.asz:
; 1459 1519 BEGIN
; 1460 1520 AP = 1:
;1461 1521 IRAB CIRBSL_NEXT_DOWN] = RMSRECORD_VBN();
3 146; 1 § END
; 146 1 ELSE
s 1464 1524 BEGIN
s 1465 1525 IRAB ElﬂBtL_REC COUNT] = ,IRAB [IRBSL_REC_COUNT] + 1;
: 1469 1 9 IRAB CIRBSL_NEXT_DOWN] = RM$V3_VBN();
: 146 1 END;
; 1468 1528 7
: 1469 1529 6 END; ! of BLKS
: 1470 1g 0 6
: 14N 1531 6 ! if we have extrabufs and this bucket is Locked then
: 147; 15 ; 6 ! we did lockabove optimization so set
;147 15 6 ! abovelckd to note that and save the bdb in Lock_bdb.
;1474 1534 6 ! Also, if the blb_ptr is 2ero and there are extrabufs
: 1475 1535 6 ! then the file is exclusively accessed therefore the
s 1476 1536 6 ! optimization may also be made.
: 1677 1537 6 '
; 1478 1538 6
: 1479 1539 6 IF  .IRABLIRBSB_BCNT] GTRU 2
: 1480 15640 6 THEN
; 1481 15641 6 IF .BDBLBDBSL_BLB_PTR] EQL 0
: 168; 15 g 6 THEN
; 148 15 7 PEGIN
: 1484 1544 7 IRABLIRBSV_ABOVELCKD]) = 1;
; 1485 1545 7 IRABLIRBSB_CACHEFLGS] = CSHSM_LOCK OR CSHSM_NOWAIT;
[ 1546 7 IRABLIRBSL_LOCK _BDB] = .BDB;
: 14 1547 7 IRABLIRBSL _CURBDOB] = 0;
: 14 1548 7 LEAVE BLK&;
: 14 1549 7
s 14 1550 7 END
: 14 1551 6 LSE
: 14 15 % 6 IF_ .BBLOCK[.BDBLBDBSL_BLB_PTR], BLBSV_LOCK]
i 1 15 6 THEN
: 14 155¢ 7 BEGIN
: 14 1555 7
: 14 1556 7
;0 14 1557 7
: 14 1558 7
: 14 1559 7
: 15 1560 7
i 13 1362 6
! 18 1365 &
: 13 1564 6
: 15 1565 6
: 15 15 9 6
: 15 15 6
: 12 1568 6
s 12 1569 6
: 15 1570 6
: 15 1571 6
: 13 15 i
: 12 15
;15 1574
3 15 1575

NNNNNNOO OO O O OO~ O~ O VY IWAIVAIWVIVIVIVIES 35 25 55 55 05 05 05 0 0 VNN

89 checked when we get to level 0.

08

09 IRAB [IRBSL_VBN RIGHT] = .BDB [BDBSL_VBN];
}? IRABLIRBSB_CACHEFLGS) = CSHSM_LOCK;

1; END

1 ELSE

14

15

! if position for insert and we have the extra buffers and

l
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IF .ineB[lRBSV_POSINSERYJ
i&gAB[lRB‘B_STOPLEVEL] EaL 0
.IRABLCIRBSB_BCNT] GTRU 2

THEN

BEGIN
STOPLEVCHK = ,STOPLEVCHK + 1;

%;E&BKT_ADDR[BKT‘B,LEVELJ EQL .STOPLEVCHK
BBLOCKLCIRABLIRBSB_CACHEFLGS], CSHSV_LOCK] = 1;
END;
; release the current bucket before going down

RMSRLSBKT(0) ;
éﬁﬁa IRBSL_CURBDB] = 0;

n 7 |
RM3SRCHKY 16=Sep=1984 02:06: AX=11 Bliss=32 V&.0=74 Page 33 RM
v04~- 14-503-1986 ?i:g?:i? RHS.SRC&RH?SRCHKV.BBZ: . (g)} Vo

1 ! we are going all the way Eo level zero, then we will try i

1 ! the performance optimization of keeping the lLevel above |

1 : the data level locked to avoid going back to the root in ?

1 : the event of a split. i

|

!

|

! of BLK&

This is not a position for modification. Release the Level above
bucket, and if the next bucket to be obtained is a data bucket,
the file is write accessed, and either the file is RU Journallable
or the data bucket to be obtained is a SIDR bucket, then make

sure the next bucket is locked.
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SE
BEGIN

! Determine whether the next bucket to be obtained will have to
; be locked.

i .izsatxrasv_uatAch
.25;_ADDR[BKT$B_LEVELJ EQLU 1
(.lFABB%FBSV_RU]

- .IDX_DFNCIDX$B_KEYREF] GTRU 0)
IRABLIRBSB_CACHEFLGS] = CSHSM_LOCK; |

; Release the current bucket.

RMSRLSBKT (0) ;

é:ﬁ? IRBSL_CURBDB] = 0;

WHILE 1 DO
BEGIN
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ST = RMSGETBKT(.VBN, .SIZE);
; if successful drop out of here
IfF .ST
HEN
EXITLOOP;
! if abovelckd then release it to
avoid deadlock, Save the VBN of the level 1

]
l
i bucket as it will need to be rechecked when Level 0
: is reached.

%;ELESTBITSC(IRAB[IRBSV_ABOVELCKD])

BEGIN

BDB = ,IRABLIRBSL_LOCK_BDB];

IRAB [IRBSL_VBN_RIGHTI = .BDB [BDBSL _VBN];
IRABLIRBSL _COCK_BDB] = 0;

gzganaxT(O)

IF .ST7<0,16> NEQ RMSERR(RLK)
THEN RETURN .ST;

é:gﬂ CIRBSB_CACHEFLGS] = CSH$M_LOCK;

IRABLIRBSL _CURBDB] = .BDB;
VBN = 0;

END; ! end else block

EKT ADDR + BKBSC OVERHDSZ;

RBSL 'REC ~COUNT]

! end until loop

0C BB 00000 RM$SSEARCH TREE:
POSHR ~ #*M<R2.R3> : 0892
SE oc €2 oooog SUBL2 #12, SP ;
04 AE D& 0000 CLRL VBN : 0984
6E D& 00008 1$: CLRL ST : 0993
W2 A9 6 EO 8000A BBS #6, 66(IRAB) : 0998
& 10 0000F BSBB  RM$SRCH_BY xév : 1000
6F 50 DO 00011 MOVL RO, ST ;
06 11 00014 BRB 3 ;
0098 (9 0E A 9; 80016 gs: MOVAB  14(RS5), 152(IRAB) 1002
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GLOBAL ROUTINE RMSCSEARCH_TREE : RLSRABREG

lee
|
FUNCTIONAL DESCRIPTION:

This module controls the search through a tree. [f a start position

is given, the search continues from that point. If no start position is

given, then the search begins at the root. In the position for insert case, |
when a bucket is found on a horizontal search, a record lock error is ,
returned from the search tree routine. This controlling module then |
restarts the search from the root to prevent deadlock. ’

CALLING SEQUENCE:
RMSCSEARCH_TREE ()

INPUT PARAMETERS:
NONE

IMPLICIT INPUTS:
IRAB

IRABCKEYBUF FER 23
IRABCIRBSB_KYSZ

address of internal RAB

address of search key

size of key to compare(not equal to total key size if
eneric search

IRAB lRBSB-STOPLEVELg - [evel to stop search at

IRABLIRBSW_SRCHFLAGS -

IRABLIRBSV_POSINSERT] = if set, this is a position for insert

IRABLIRBSV_SRCHGT - if set, this is a GT approximate search

IRABLIRBSV_SRCHGE] - if set, this is a GE a?proxinato search

IRABLIRBSV_FIRST_TIM] =~ if set, this is the 1S seguontial positioning
- after a Sconnect or Srewin

IRABCIRBSV_NORLS RNF] =~ if set, do not release on RNF error

IRABLIRBSL —CURBDB] - if zero, then start at root

IRABLIRBSL _CURBDB] = if non-zero, then

REC_ADDR - address of record in bucket to start search at

IDX_DFN - address of current index descriptor

OUTPUT PARAMETERS:
NONE

IMPLICIT OUTPUTS: :
REC_ADDR address of index/data record which terminated search
IRAB[IRBSL _CURBDB) address of current BDB
address of level above current if locked ,
set if Level above data level locked

always cleared

IRABLIRBSL_LOCK_BDB)
IRABLIRBSV_ABOVEL CKD
IRABLIRBSV_NORLS_RNF

ROUTINE VALUE:
RMSS _RNF record not found
RMSS$_SUC - record found, in approximate search key
may not equa[ record/index key

Miscellaneous 1/0 errors

SIDE EFFECTS: :
f successful, bucket is accessed }
if RNF and NOﬁLS_RNf is set, then bucket is accessed
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v04-000 -Sep-19 RMS.SRCIRM3SRCHKY.B32;
; 1671 1730 1! bucket released on all other errors

: 167§ 1231 1! permanence is set in the root's bdb, if not pos-for-insert

: 167 17 i 1! or there are extra buffers hanging around

: 1674 17 ] !

: 1675 1736 1 !=-

: 167? 1735 1

: 167 17 9 BEGIN

: 1678 17

: 1679 1738 EXTERNAL REGISTER

; 1680 1739 COMMON_RAB_STR,

: 1681 1740 R_REC_XDDRTSTR,

; 1bg§ 1741 RCIDXZDFN_STR;

: 16 176§

: 1684 174 GLOBAL REGISTER

; 1685 1744 R_BDB_STR

: 1686 1745 RZBKT_ADDR_STR;

: 1687 174? _

3 }ggg };28 IRABLIRBSV_ABOVELCKD] = 0; ! make sure this is clear at the start
: 1690 1749 WHILE 1

;169 1750 DO

: 169 1751 BEGIN

: 169 1755 BDB = .IRABLIRBSL_CURBDB];

; 1694 175

; 1695 1754 IF .BDB EQLU 0

: 1696 1755 THEN

: 1697 1756

: 1698 1757 ! If no position given, start at root

: 1699 1758 y

: 1700 1759 & BEGIN

;1701 1760 & ]
3 170; 1761 & ! If the index has not been initialized, read in the index des

: 170 176§ o ! criptor again if it still has not been initialized, return error ‘
; 1704 1763 & ! Once the index descriptors are shared, this code can come out

; 1705 1766 & ! since when the index is made, the in_core index descriptors will
: 1706 1765 & ! be updated. ‘
: 1707 1766 & :

: 1708 1767 &

: 1709 1768 & IF . IDX_DFNLIDXSV_INITIDX]

: 1710 1769 & THEN

: 1M 1770 S BEGIN

: 171§ 1771 § IRABLIRBSV_NEW_IDX] = 1;

;1N 177; 5

;174 P 1778 § RETURN_ON_ERROR (RMSKEY_DESC(.IDX_DFNLIDXS$B_KEYREF]),

: 1715 P 17764 S BEGIN

: 1716 P 1775 5 (IRABLIRBSV_NORLS_RNF] = 0)

;17 177? 5 END);

: 1713 1777 5

;1N 1778 5 IF . IDX_DFNLCIDXSV_INITIDX]

3 17%0 1779 S THEN

;1721 1780 6 (IRABLIRBSV_NORLS_RNF] = 0;

: I?gg 1781 6

;0 17 17 § 6 IF . IRABLIRBSV_POSINSERT]

: 1724 17 ? THEN

: 1725 1784 RETURN RMSERRCIDX)

: 17 ? 1785 g

: 17 1786 RETURN RMSERR(RNF));
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: 17 s 1787 § ‘
: 17 17 8 4 END;
: 1730 17 4
;0 1731 1790 4 ! Read root and make sure it is still the root. If not reread
: 17 ; 1791 & ! prologue to obtain root VBN.
: 17 179§ 4 !
: 1734 1793 &
: 1735 1794 & WHILE 1
: 17 1795 & DO
: 17 1796 BEGIN
; 1738 1797
: 17%9 1798 ! if pos for insert then == if the root should turn out to be
: 1740 1799 ! the stoplevel then lock it
: 1741 1800 !
3 174; 1801
: 174 180§ IF .IRABLIRBSV_POSINSERT]
: 1744 180 THEN
: 1745 1804 6 BEGIN
: 1746 1805 6
: 1747 1806 6 IF .IRABLIRBSB_STOPLEVEL] EQL 0
: 1748 1807 6 THEN
: 1749 1808 7 BEGIN
: 1750 1809 7
: 1751 1810 7 IRAB CIRBSL_VBN_LEFT] = 0;
: 175; 1811 7 IRAB [IRBSLVBN"RIGHT] = 0;
: 175 181§ 7 IRAB [IRBSL_NEXT_DOWN] = 0;
: 1754 181 7
: 1755 1814 7 ! If the root is at level 1, we want to save
: 1756 1815 7 ! it's VBN so that the down pointer from it can
: 1757 1816 7 ! be checked when lLevel 0 is reached.
: 1758 1817 7 !
: 1759 1818 7
: 1760 1819 7 IF .IDX_DFN CIDX$B_ROOTLEV] EQL 1
: 1761 1850 7 THEN
3 176§ 1821 7 IRAB [IRBSL_VBN_RIGHT] = .IDX_DFN [IDXSL_ROOTVBN];
: 176 182§ 7 END
: 1764 1823 6 ELSE
: 1765 1824 6
; 1766 1825 6 IF _.IDX_DFNCIDX$B_ROOTLEV] EQL .IRABLIRBSB_STOPLEVEL]
: 1767 1826 6 THEN
: 1768 1827 6 IRABLIRBSB_CACHEFLGS] = CSHSM_LOCK;
: 1769 1828 6
: 1770 1829 § END;
;1N 13 0 g
3 177§ 1831 ! try to get the root bucket
144 1838 3 :
E 1775 P 1334 S RETURN_ON_ERROR (RMSGETBKT(.IDX_DFNLIDXSL_ROOTVBN],
: 1779 P 1835 .IDX_DFNLIDX$B_IDXBKTSZJ*512),
: 177 P18 9 BEGIN
: 1778 P18 (IRABLIRBSV_NORLS_RNF] = 0)
: 1779 1838 END);
: 1780 1839 )
: 1781 1840 ! if it really is the root bucket, lLeave this loop
: 178§ 1841 § !
: 178 186; z
: 1784 184 IF .BBLOCK[.BDBLBDBSL_ADDR], BKTSV_ROOTBKT)
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M3SRCHKY 16=-Sep=1984 02:06:20 AX=1
- 19-3ep-1a8e 8:09:89  YAxs

18 =32 V4.0-742

REIRRSSREmNY 030 3

: 185§ 1910 1 GLOBAL ROUTINE RMSV3_VBN : RLSRABREG_567 =
: 185 1911 1 !4+
i 1 g« 191; 11
: 1855 1913 1 i RMSV3_VBN
: 1359 1914 1}
: 18S 191 1! This routine returns the VBN associated with record number
; 1858 191? 1! ‘rec_count'. It is only useful on Version 3.0 index buckets.
: 1859 1917 1§
: 1860 1918 1 iew=-
: 1861 1919 2 BEGIN
; 186% 1920
: 186 1921 EXTERN L REGISTER
: 1864 19 § R_IRAB_STR,
: 1865 19 RCIFAB STR
: 1866 19%4 RTIDX_BFN_STR
: 1867 1925 2 RZBKT-ADDR_STR,
: 1868 1926 2 RCRECCADDR-STR;
: 1869 1927 5
: 1870 1928 2 LOCAL
: 187 19%9 2 VBN, ! temporary storage
: 187% 1930 2 FIRST_VBN, ! addr of first VBN in bucket
: }g;‘ }3;1 2 VBN_STZE; i size of VBNs in this index bucket
: 1875 19;% % VBN SIZE = ( sxr Aoontaxrsv PTR_SZ)) +
: 1876 1934 g FIRST_VBN = .BKTTADDR + (.IBX DFNCIDX$B liaKTSZJ * 512) = 4 = ,VBN_SIZE;
; 1877 1935 VBN =".(.FIRST VBN - (. sz SIIE . IRABCIRBSL _REC_COUN TJ)).
: 1878 1936 2 RETURN .VBN <0;.VBN_SIZE ~~3>
: 1879 1937 1 END;
52 DD 00000 RM$V3_VBN::
PUSHL R2
51 0D AS 02 03 EF 00002 EXTZV  #3, #2, 13(BKT_ADDR), VBN_SIZE
51 02 €0 00008 ADDL2 #2, VBN SIZE
50 16 A7 9A 00008 MOVZBL 22(IDX_DBFN), RO
50 50 09 78 0000F ASHL #9, RO, RO
50 55 €O 00013 ADDL2  BKT_ADDR, RO
50 51 ¢ 00013 SUBL VBN_SIZE, RO
50 04 €2 0001 SUBLZ  #4, FIRST_VBN
52 51 009¢ €9 €5 0001C MULL 146<1RA3) VBN SIZE, R2
50 SS CS 808%5 SUBLZ2 RO
52 60 DO 00 MOVL (nb) VBN
51 08 C& 00028 MULL2 #8, R1
50 52 51 00 EF 000%8 EXTZV 00 R1, VBN, RO
04 BA 00030 POPR #AM<R2>
05 00032 RSB
; Routine Size: 51 bytes, Routine Base: RM$RMS3 + 06AC

; 1880 1938 1 END
; 1881 1939 0 ELUDOM
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RM3ISRCHKY 16=Sep=1984 0;:06:20 VAX=11 85135-32 V4.0-742
v04-000 14=Sep=1984 13:01:41 [(RMS.SRCIRM3SRCHKY.B32;1
: PSECT SUMMARY
5 Name Bytes Attributes
:  RMSRMS3 1759 NOVEC,NOWRT, RD , EXE,NOSHR, GBL, REL, CON, PIC,ALIGN(2)
S Library Statistics
: snsscets SYRROLY wevscuns Pages Processing
3 File Total Loaded Percent Mapped Time
:  _$2558DUA28:[RMS.0BJIRMS.L32; 1 3109 115 3 154 00:00.4
: COMMAND QUALIFIERS
3 BLISS/CHECK=(FIELD,INITIAL,OPTIMIZE)/LIS=LISS:RM3SRCHKY/OBJ=0BJS:RMISRCHKY MSRCS:RM3SRCHKY/UPDATE=(ENHS :RM3SRCHKY)
Size: 1759 code + 0 data bytes
Run Time: 00:44.8

Elapsed Time: 01:23.0
Lines/CPU Min: 2597
Lexemes/CPU~-Min: 16722
Heaor{ Used: 401 pages
Compilation Complete
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