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2 ; FACILITY: RMS32 INDEX SEQUENTIAL FILE ORGANIZATION
: i ABSTRACT:
: ; split user data record buckets
: 0036 1 |
: 88%5 ; ENVIRONMENT :
; 8828 i VAX/VMS OPERATING SYSTEM
; 0041 1 i--
: 0042
: 0043 !
; 882§ } AUTHOR: Wendy Koenig CREATION DATE: 5-JUL-78 14:46
: 0046 1 i
: 882; ; MODIFIED BY:
; 0049 1 v03-013 JWT0157 Jim Teague 23-Feb-1984
: 0050 ! wWhen RMS attempted to calculate whether a series of
: 0051 ! duplicate records (including the new record) would
; 0052 ! fit within a single bucket, it neglected to account
: 0053 ! for the fact that the first record in the chain will
: 0054 ! underao_full expansion when it ends up as the tirst
: 0055 ! record in the new bucket. It it is currently partially
: 0056 ! compressed based on the previous key, then that could
: 0057 ! (and sometimes DID) cause bucket overflow when the
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;98 0058 1! duplicate chain is moved merrily into the new bucket.
;99 0059 1! Keep track of the compression count for the first
;60 0060 1 ! record in the dup chain, and add it to the total
: g; 8821 } ; size of the chain before comparing to bucket size.
. 63 006§ 1! v03-012 JWT0142 Jim Teague ) 16-Dec-1983
; gg 882§ } ; Correct incorrect bucket VBN comparison.
. 66 0066 1! v03-011 MCNOOO8 . Maria del (. Nasr 22-Mar-1983
: 2; 882; } ; More changes in the linkages
.69 0069 1! v03-010 MCN0OJO7 . Maria del C. Nasr 28-Feb-1983
; ;? 88;? } E Reorganize linkages
(- 0072 1! v03-009 TMK0004 Todd M. Katz .. 10-Nov-1982
. 73 0073 1! At the present time, under certain circumstances, the number
;76 0074 1 ! of RRVs which will be required to be created when a simple
. 75 0075 1! two-bucket split is done is baing incorrectly calculated. This
. 76 0076 1! will happen onl‘ dur1n? SUPDATEs when the record being updated
.17 0077 1! is to go into the old (left) bucket and prior to the split is
. 78 0078 1 ! in its original bucket. Even then it does not happen under all
: 79 0079 1! possible circumstances, but only when duplicate records are
. 80 0080 1! involved. It is possible that the number % RRVs calculated to
. 8 0081 1! be required will be several Less than the a-tual number which
. 8 0082 1! will be needed. Under certain circumstances, the number of RRVs
. 83 0083 1 ! qeeded.ma{_actuall be calculated as a negative number - an.
: 84 0086 1! impossibility. Much depends upon the bucket composition. While
. 85 0085 1! this does not influence the actual creation of RRVs, what it
R 86 0086 1! does affect is where the bucket split point is calculated to be
. 87 0087 1! since RRVs to be created do take up space in the old (left)
. 88 oogg 1 ! bucket. In fact, this problem came to my attention because of
: 89 0089 1 ! the occurrance of a bucket split which resulted in the right
: 90 0090 1! bucket, the new bucket, being empty, and the old (left) bucket
;N 0091 1! containing all the records even though there was no room for
.92 0092 1! them (or the bucket split would not have been required in the
. 93 0093 1 ! first place). This split was caused by the number of RRVs
. 9 0094 1 ! required being calculated as =1 instead of 0 such that, instead
: 95 0095 1! of having the RRV spacial requirements added to the left bucket
: 39 8839 } z size requirements, they were subtracted.
: 98 0098 1 ! To fix this problem ] have adjusted how the number of needed
99 0099 1! RRVs are to be calculated. To start, the number of needed RRVs
. 100 0100 1! is calculated to be the number of records (including the record
;101 0101 1! being updated which is not currently in the bucket) whose
. 102 0102 1! original bucket is the bucket splLitting. Then, as the split
; 103 0103 1! point of the bucket is adjusted from Left to right, this number
: 104 0106 1! is decremented as records (which are in their orginal bucket)
: 105 0105 1! are designated to stay in the left or old bucket. This is where
. 106 0106 1! my change comes in. Previously, that the updated record was to
: 107 0107 1! stay in the old bucket was determined at several different
: 108 0108 1! points, and each time the count of the number of needed RRVs
: 109 0109 1! was decremented, as long as the other conditions were met.
: 110 0110 1! Unfortunately, this allowed for this determination to take place
;1 0111 1! more than once, and for the RRV count to be decremented multiple
: 11§ 811§ 1! times for the same record. My fix prevents this from occurring.
: N 113 1! While it is still determined in several places that the updated
;114 0116 1! record is to go in the old bucket, ] have made sure that those
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places are orthogei®, to one another, so that the RRV count is
not decremented more than once for the same record, the record
whose update is causing the split.

v03-008 xBT023¢4 Keith B, Thompson 23-Aug-1982
Reorganize psects
v03-007 TMK0003 Todd M. Kat2 02-Jul-1982

Implement RMS cluster solut on for next record Dositioning.
The next record positioning context is now kept in the IRAB,
where it maybe retrieved from, instead of in the NRP List
which has been eliminated. When refering to the RFA address of
the new/changed primary data record use the subfields

IRBSL _PUTUP_VBN and I[RBSW_PUTUPD_ID.

v03-006 MCNOOO6 Maria del (. Nasr 29-Jun=1982
Allow keys of different data types other than string
in prologue 3 files.
Change all CHSCOMPARE calls to RMSCOMPARE_KEY to compare
keys taking into consideration the different data types.

v03-005 MCNOQOS Maria del C. Nasr 11-Jun-1982
Eliminate overhead at end of data bucket that was to be
used for duplicate continuation bucket processing.

v03-004 TMK000?2 Todd M. Katz 31-May-1982
Performance enhancements. I have made four changes to the
routine RMSSPLIT_UDR_3 which should cut done on the length of
the bucket scans required at various times to re-exgand ke‘s.
The enhancements involve setting the [RAB field IRBSL_LST_NCMP
to the current record if key compression is enabled and the
key of the current record is zero front compressed during
various bucket scans required in the determination of the
split point(s). The first of these scans is made to position
to and extract the key of the last record in the bucket.
The second and third scans are when the split code has decided
that the best split point is one record previous to the current
position, and must scan the bucket to obtain the record
previous to that position so its key can be extracted and used
during the index update. The forth scan is the right-to-left
record-by-record scan made to decide whether a two-bucket
split is po sible, and if so, where is the best place to
split. In av. four cases, | have added code to set the
Last noncompressed record go1nter before continuing the scan
with the next record, if the current record was zero front
compressed.

v03-003 TMx0001 Todd M. Katz . 10-may-1982
The algorithn for determining the split point of a prologue
three data bucket with compressed keys first determines whether
a two-bucket split can be done by scanning the old bucket from
left-to-right record-by-rc¢ Jord determining whether the Lefthand
sides and righthand sides of each possible split point will
fit into a bucket., This size determiration must take into
account the positior of insertion of the new (or updated)
record, and the size determination of the righthand side must
take into account the number of characters currently front
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compressed of what will become its low-order (and thus
non-compressed key) record. What was missing, and what this
change recti‘ies, is that what may become the los-order record
of the righthand bucket is in fact the new (updated) record
whose insertion is forcing this split to take place. In this
case, the number of front co .pressed characters to be added to
the righthand side total must come from the compressed key in
keybuftfer 5, if this is an SUPDATE, or from the compressed key
in the record buffer whose address is stored in IRBSL_RECBUF,
if this is a SPUT, This change will be included as a patch on
the V3.1 update flopny.

v03-002 MCNOOO4 Maria del C. Nasr 31-Mar-1982
Do not count records that will rot need rrv's when moved out
of the bucket. Their id's cannot be recycled in plg 3 files.

v03-001 MCNOOO3 Maria del C. Nasr 25-Mar-1982
Use macro to calculate keybuffer address.

v02-016 DJDOOO1 Darrell Dufty 1-March-1982
Fix references to RBF for better probing

v02-015 MCN0002 Maria del (. Nasr 09-Jul-1981 .
Fix a problem with update of the /irst record in a duplicate
chain, in both old code, and new code. Also fix problem in
new code with non-compressed keys.

(a8 1,0 1, N1, WP P P SRR G PP R g P I g N QU U R S QSN N S G S ¥
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v02-014 MCNOOO1 Maria del C. Nasr 02-Jun=-1981
Add the routine to split prologue 3 data buckets.
v02-013 REFORMAT Ron Schaeter 23-Jul-=1980 14:10
o Reformat the source
205 v02-012 CDS0000 Christian Saether 01-Jan=-1980 15:00
589 FIX PROBLEM WHEN SPLITTING BECAUSE OUT OF ID'S.
583 REVISION HISTORY:
210 Wendy Koenig, 18-SEP-78 16:53
s}% X0002 = FIX BUG IN BACKING UP PAST NEW RECORD
213 Wendy Koenig, 19-SEP-78 10:52
%}g X0003 - DO SPLIT AT POINT OF INSERT IF ASCENDING ORDER DETECTED
216 Wendy Koenigq, 12-0C71-78 13:21
217 X0004 - CHANGES FOR UPDATE
219 Wend Koenia. 18-0CT-78 14:03
35? X000§ = JF WE PASS BY POS_INSERT WHILE SKIPPING OVER DUPS, NOTE IT
222 Wendy Koenig 18-0CT-78 14:37
552 X000& - FIX SOME PROBLEMS W/ &=BKT SPLIT (SUPDATE ONLY)
225 Wendy Koenig, 24-0CT-78 14:03
226 XOOO’ = MAKE CHANGES CAUSED BY SHARING CONVENTIONS
227
228 Wendy Koenig, 7-NOV-78 8:58
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~no
(2 %]
~0

X0008 - FIX EMPTY_BKT BUG, NOT BEING SET WHEN SHOULD BE

Wendy Koenig, 29-JAN=-79 15:58
X0011 - FIX PROBLEM W/ DUPLICATE ENTRIES IN INDEX

LA 244

LIBRARY 'RMSLIB:RMS';
REQUIRE 'RMSSRC:RMSIDXDEF";

; define default psects for code

P58
R 3 Uend; Koenie 22=-JAN=79 17:03
; % X0009 - IF [OA TRIES TO FORCE US TO SPLIT ALL DUPS, SPLIT AT POS_INS
;23 3 24=JAN=79 9:51
g x0010 - CONDITION HOLDS EVEN IF LOA NOT SET
3
3
3

|
i
i
i
i
; uends Koeni
i
i
i
]
]

*Be e e %e we v B

PSECT
CODE = RMSRMS3(PSECT_ATTR),
PLIT = RMSRMS3(PSECT_ATIR);
; Linkages
L INKAGE
L_COMPARE KEY,
L PRESERVE

1
L_RABREG_4567,
L RABREG 67,

IASIARIASTAS I ST NN TS SIS LN S LS LS LN U NI ST NI, N1 SN NT NI ST .NT NI, ST NT. ST, N1 N}
= OOV NOWVNSAN = OO0 N AN =2 OO0 NN W= O

OV NVVANWNNVVVNES S NN

Ve B0 s VA, 0 0.0 B Ve 0 VeV Ve B Ve VL V0 G %o B B Dy B Qe SR B g
elelelelelelelaleleloloalelalelelelolalelelelalelelelelolelelelelelealeleololeleolololeoleloleolvleololelelaolelelelelele)
Wt Ll U o U U U A U U L L Ul Ul U Lt L A L o Ak L A Al Al A L L U U U L ad Ul Ul o U LA L A LA PO PO PO PO PO RO NI NI PO RO PO PO POPO PRI
BB 8 8 B B B 8 B B\ N N AN A N AN R AT N POPOPOI TV RO NIAIND = b b b s o2 ed 3 2 O L B B 8~ £ NN N NN N RN
e o b e e e e e e v e D e D e el e e i e e il e e e e s el e i i S el el ot o e e s e e e el e o i o e e e o e e it e e

L_REC_OVRAD,
! Local linkages
262 !
263 RLSBUILD_KEY = JSB () :
264 GLOBAL (R_IDX _DFN) PRESERVE(1,2.3,4.5),
265 RLSMOVE _KEY = JSB (REGISTER = 0, REGISTER = 6) :
%gg GLOBAL (R_RAB, R_IRAB, R_IFAB, R_IDX_DFN, R_BKT_ADDR);
268 ! Forward Routine
269 !
270
271 FORWARD ROUTINE
;272 RMSBUILD KEY : RLSBUILD KEY NOVALUE,
; 5;2 RMSMOVE _REY : RLSMOVE_REY NOVALUE;
s 275 ! External Routines
;. 276 !
. 277
. 278 EXTERNAL ROUTINE
. 27) RM$SMOVE : RLSPRESERVEY,
. 280 RM$RECORD_VBN : RLSPRESERVEY,
. 281 RMSRECORD “KEY : RLSPRESERVEY,
. 282 RM$REC_OVAD : RLSREC_OVHD
;283 RMSVBN™S12E : RUSPRESERVE
D284 RMSCOMPARE _KEY : RLSCOMPARE KEY,
. 285 RM$ COMPARE “RE ( : RLSRABREG_§7,
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ALGORITHM FOR A TWO-BUCKET 50/50 SPLIT

GIVEN: that the record will not fit in the bucket.
i.e., we must split the bucket in some form.

INPUTS: the bucket, the record size and the position
to insert the record in the bucket

GOALS: to make the split as efficient as possible:
1) to create the fewest number of new buckets possible
2) to use the space in the availshle buckets efficiently ==
i.e., the bucket with the mos: available space should contain
the most data after the split.

ALGORITHM IN A NUTSHELL:

1) A two-bucket split will occur If AND ONLY IF there is a point in
the bucket at which all records to the left of the point and
necessary rrv's fit in a single bucket and all records to the right
ot the point “it in a single bucket. This point must be on a
record boundary and must not be in the middle of a chain of
duplicates, )

2) Given that such a point exists, the most optimal point for a
2-bucket split is the point at which the actual data records
are divided evenly between the available space in the original
bucket and the available space in the new (previously empty) bucket.

In theory, therefore, the idea is to find a point in the bucket such that
the point is on a boundary between duplicate records and that
1) records in the left hand side / space in the left hand bucket

2) records in the right hand side / space in the right hand bucket.

In practice, the idea is to mimimize the absolute ditference between
ratio 1) and ratio 2). Just to make it clearer, ''records in the left
hand side'' means the total size of the data records left of this point
(not 1nclud1n2 rrv's of any kind) and '‘space in the left hand bucket’'
means the bucketsize of the data bucket minus the total size of existing
rrv's and the total size of rrv's which would have to be generated.

IMPLEMENTATION:

This algorithm needs two scans of the bucket. The first scan is very
qQuick and determines the total size of the existing rrv’'s. It also
counts the number of rrv's that would have to be generated in a worst
case situation (i.e., all records would be moved out). Thus, as the
second scan proceeds, all information needed to calculate the above
ratios EXACTLY is available.

In order for there to be a 2-bucket split, there must be a point

in the bucket such that the right hand side tits in a single bucket.
Scanning from the left (beginning) of the bucket, we can tind the
tirst point at which the right hand side will fit., Since as we
continue scann:qa to the right we are decreasing the right hand side,
the righthand side will continue to tit as we scan rightward.

It at this point, the left hand side will not fit, we can not possibly
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have a 2-bucket split, since continuing our scan would only make

the left hand side Larger ( or it may stay the same size). Once we
have found a point at which we can do a ZJ-bucket split we can always
return to it, if in our search for a more optimal split point we
Leave the range in which the left hand side will fit, ,

This can occur if the records in the bucket are of miminal size,
that is to say that the records are the same size as rrv's and
tbe;:fore no additional space for data is gained by scanning to the
right,

32 v4.0-742
PLUDR.B32;1

At this point ( the first point at which the right hand side will fit),
ratio 1 is Less than ratio 2. As we proceed to the right, ratio 1 will
increase and ratio 2 will decrease. This is due to the fact that

the size of the right hand size ( the numerator of ratio 2) decreases
as we move rightward and the available space in the right bucket is a
constant ( the denominator of ratio 2). In ratio 1, both the numerator
and denominator are increasing, but the numerator is increasing at a
faster rate. As soon as_we reach a point where ratio 1 is greater
than or equal to ratio 2, we can stop the scan. Now we have a choice
of split points available. We can use this point or the one immediately
before it ( it such a point exists). The decision is made by
minimizing the absolute difference between the ratios and we have an
optimal split peint.

Things become complicated by the presence of duplicate records.

When duplicate records occupy more than one bucket, the subsequent
buckets are termed continuation buckets. In prologue version 1 and

2 files, there is a pointer from the index to the tirst bucket only,
and the continuation buckets are found only from the horizontal Llinks
in tne buckets. At one point, it was thought that disaster would
ensue¢ 1f the continuation buckets ever had a record with a key value
other than that of the duplicates. Normally, this will not happen
because the key value of the index pointer to the first bucket will
be the same as that of the duplicate records in the chain and a record
with & higher key value will follow the next index pointer down when
positioning for insert., This will place it in the next bucket beyond
the chain of continuation buckets. However, a bucket in which the
record with the highest value has been deleted that subseguently
recieves a series of duplicates creating a continuation chain will
generate a situation where a record with a kez value between that

of the duplicate chain and the original high key value of the bucket
will be inserted at the end of the duplicate chain. A far more common
sit1ation is created by RMS-11 (at least thru v1.5) when load1n8 a
file in ascendin? prtmar{ key seaqence will pack the buckets 100X

(or the load factor) full, including records of non-dupe key values
at the end of continuation buckets. . ) )

At any rate, the fact that the situation exists notg1thstand1ng,

much of the code that follows is there to keep duplicates together
when splitting, and to put only records with duplicate key values

in continuation buckets. It appears to be a good thing to do from

an overall s?ace efficiency standpoint over a period ot time, but

the code could robablK be considerably simplified if 1t wasn't
necessary. With all that in mind, the split situation with all
gosstb%el{ecord ‘partitions’ within the bucket prior to splitting

is as follows:
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. 402 0465 1! = =ceccececcmescecscccsscccsaceccccccmmcecesacasca=
: 282 8229 } ; ! low set ! low dupes !! high dupes ! high set !
;405 0468 1 ! . "
: 289 8298 % : point of insert (new record)
. 408 0471 1! From the point of view of the split code, an update operation in
. 409 047% 1! which the record is growing and causes a split is identical (almost)
;410 0473 1! to a new record being inserted. The original record is removed from
. W 0474 1! the bucket after determining that the updated record will cause a
s 412 0475 1 ! split and the updated record is more or less treated as a new record.
. 613 0476 1 ! One of the most important differences is that in an update situation,
. 414 0477 1! the ‘new' record gets the id of the old record, rather than a new id.
s 415 0478 1 ! Another is that because duplicate records are always inserted at
;o 416 0479 1! the end of a chain of duplicates, some split cases can only occur
. 417 0480 1 ! on an update operation.
. 6418 0481 1 ! In fact, the situation postulated above can happen only in an update
;619 0482 1! situation, and may cause 3 new buckets to be generated on the split
. 620 0483 1 ! operation. This will occur when the updated record is in the
LYY 0484 ;i ! middle of a group of duplicate records and grows to the extent that
;o 4ed 0485 1! no other records will fit in the bucket with it anymore.
. 423 0486 1 ! Using 1 byte key values to make this easier to visualize, the bucket
; k24 0487 1! above prior to the ugdate may look Llike this (the artificial
R zgg 8238 } ; partitioning of the bucket corresponds to the breakdown above):
. W27 0490 1! = e=ccsccccccccccccccccceccccescnace-
: 258 823; } ; 'ABC!DDD!D!DD!EFG!
. 430 0493 1 ! ) /\
; 2%} 823? } ! this record gets updated
; 433 0496 1 ! The record being updated changes size and grows such that it
;s 634 0497 1! needs an entire bucket for itself. To keep all the duplicates
R 2%2 8288 } ; together, the situation after the split looks Like this:
. 437 0500 1! = esesscsccccccee eccee | messcee | ccececoe-
: 2%3 8285 } ; 'ABCODDD! => !'D! => !'DOD! > 'EFG!
. 440 0503 1! this is the these two are
: 22} 828? } ; original bucket continuation buckets
;. 443 7506 1 ! The original bucket probably had an index pointer with the value 'G’
o 4bd 0507 1! p01nt1n? to it (or some previous bucket if there was a previous index
;445 0508 1! update failure). After the sYlit' the key value for that pointer will
. 466 0509 1! be updated to have the key value 'D', and the key value that used to
. 447 0510 1! point to it (  ubably '6'), will now point to the right hand bucket
., 448 0511 1! (with "E', 'F', and "'G' in it). The continuation buckets never have
: 2?8 82}% } ; an index pointer to them.
;. N 0514 1! ALl other split situations are a variation of this one, with
;. 452 0515 1! one or more of the 'partitions' not present, dependent on the key
; 453 0516 1! value and position of insert within the bucket of the record being
;456 0517 1! inserted or updated. For example, if there are no duplicates, there
. 455 0518 1! are no 'low dupes’ or 'high dupes'. Or if the position of insert is
H 229 8;;3 } ; at the end of the bucket, there is no ‘high set’'.
; 458 0521 1! Now that ]'ve started on it, may as well try to document some other
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;459 052% 1! interesting split situations. Note that a '2 bucket split’' means
. 460 0523 1! that there are 2 buckets after the split, i.e., 1 new bucket is
: 22% 82%? } ; added. The situation described above is a &4 bucket split.
;463 0526 1 ! The most interestin? split from an index updating point >f view
. 464 0527 1! is the 3 bucket split where a record is be1qg inserted in the middle
. 465 0528 1 ! of the bucket and doesn't fit in a bucket with either the low set
: 229 82%8 } ; or the high set. Again with 1 byte key values to illustrate:
;468 0531 1! G (this is supgqsed to represent an index
: 298 8%%% } E i pointer to this bucket with key value 'g')
a7 0534 1 i v
;472 0535 1! = eecccccccccnccsc-o-o-
: 2;2 83%9 } ; '!ABC!'EFG!
Po475 0538 1 i /\
;476 0539 1! new record with key value 'D' inserted, but is so large
: 2;; 822? } ; that it has to have bucket of its own.
; 2;8 822% } g After split (with new index pointers):
;48] 0564 1 ¢ D G
. 482 0545 1! : : :
; 48B3 0546 1 ! : : :
. 484 0547 1! v v v
. 4BS 0548 1 ! ceemeae —.e cocoeme
: 23? 8;;8 } E TR°8°C°T - T0°T - TEFGT
: ) . 22 wwwaa L 2 X Y R ol . ¥ ¥ X ¥ 3 Y ¥ ¥ 3
. 488 0551 1!
; 4LB9 0552 1! The new pointer '(' is the bucket pointer from the original index
;490 0553 1 ! record 'G' with the new key value 'C', The 'D' pointer is an
;N 0554 1! entirely new record (i.e., key value 'D' and bucket pointer). The
. 492 0555 1! pointer 'G' is the key value from the original record 'G' with
. 493 0556 1 ! a new bucket pointer. The bucket pointer for the 'D' bucket comes
s 494 0557 1! from irb$L_vbn_mid and the bucket pointer for the 'G' bucket comes
;495 0558 1! from irb$L_vbn_right. Remember that all of this stuft works correctly
;. 496 0559 1! it the index update failed and we got to the bucket thats splitting
. 497 0560 1 ! by following the horizontal bucket Links at the data level. ]
; 233 8225 } ! For :xample. consider the following case where prior index corruption
; ! exists:
. 300 0563 1 !
1 0564 1! G (index update failed when right hand bucket split oft
: gg% 8222 } ; i during a previous insert operation)
;504 0567 1 i v
. 905 0568 1! = wevccecese  ecceccccccces
{307 0370 11 -n2ID T lRMIE
;508 0571 1 /\
; g?g 82;% } ! new record 'E' will be inserted here and cause split
: g}} 82;? } g After split:
;513 0576 1 1 E G
. 514 0577 1! : :
. 515 0578 1! : :

e =
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;916 0579 1! v v
;917 0580 1! = esceseces cecccen ceceee-
. 218 0581 1! 'ABC! <> !'DE! => FG!
;919 058% 1! esscecdene ecceeee | eccecee-
. 220 0583 1!
TS 0586 1! The reason for the index updating behavior becomes more obvious.
Y'Y 0585 1! The key value of the original down pointer 'G' has been changed to
;223 0586 1 ! the new value 'E', but retaining the original bucket pointer. Note
. 924 0587 1 ! that we split the bucket with 'D' in it, yet there is no bucket pointer
. 525 0588 1 ! to it now (there wasn't before). The key value 'G' of the original
. 926 0589 1 ! bucket pointer 'G' has been used with a new bucket pointer for the
. 927 0590 1! new bucket created by the split (this is irb$l_vbn_right),
. 528 0591 1! Sometimes there will be a bucket split and no records will be
929 0592 1! in the left hand bucket after the split. This may hapgen if the
;530 0593 1 ! record being inserted belongs at the beginning of the bucket, but
. ™ 05946 1! there are enough rrv's present so that it doesn't physically fit.
: 5%2 0595 1! In that case, all of the existing records will have to be moved out
. 933 0596 1! also, Th1s_ma{ also occur if there are no id values Left in the
s 534 0597 1! bycket (typically caused by deleted rrv's). In this case, we would
;s 535 0598 1! Like to swing the index painter aua¥ from the 'empty' bucket to
. 336 0599 1! keep random access times from deteriorating. As of prologue versions
. 937 0600 1 ! 1 and 2, however, it will remain in the horizontal Link ot data
. 938 0601 1! buckets. However, we can only change the down pointer if it already
. 939 0602 1! points to that bucket or we can potentially create crossed down
: 22? 8282 } ; pointers. The situation is illustrated below:
;542 0605 1! C I (index update failed on a previous split)
;543 0606 1! : :
. 944 0607 1 ! : :
. 965 0608 1 ! v v
. 566 0609 1! = esesecece cecceecce cccccea.
. %47 0610 1! 'ABC! > !'DEF! => !''HI!
. 568 0611 1! = eessecses escscccee [\esmesee i
. 549 0612 1! record with key vatue ‘G' will be
. 350 0613 1! inserted here
) 0614 1!
;352 0615 1! Also presume that the bucket 'G' is being inserted in has so many
. 353 0616 1 ! rrv's in it that it won't fit into the existing bucket, even though
;556 0617 1! it will fit into a bucket without any rrv's in it,
. 935 0618 1 .
. 9%6 0619 1! After split:
. 357 0620 1!
. 958 0621 1! C l
;959 0622 1! : :
. 360 0623 1! ; :
;961 0626 1! v v
;562 0625 1! = =secsvcec ccccmcsce | ceccccccceccse | coccecceo
. 563 0626 1 ! 'ABC! => !DEF! => trrv'sonly! => ! GHI'!
. 964 0627 1! = essessees sssescsee | smescccscccces ssesceee-
. 965 0628 1! . . )
;566 06%9 1! Note that the index pointer 'l' was not moved to point to the new
;967 0630 1 ! bucket. If it had been, the bucket containing 'D E F' would have
. 268 0631 1! been 'lost' by random access from the index. This condition is
;569 0632 1! detected by setting irb$L_vbn_Left to the vbn of the rrv only
. 970 0633 1! bucket. During the index update procedure, the pointer will be
YA 0634 1! moved to point to the new bucket only if the existing down pointer

572 0635 1! points to the bucket that was split, i.e., irb$l_vbn_Llett (this
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is normally the case as index corrugtion is not normal). Note that
aqtemg%y left hand bucket may also be present in a 3 bucket split
situation,

Following is a list of the specific split cases handled in the
code. They are basically variations of the above cases,

these are all the cases of 3 and 4 bucket splits that i can think of
any or all of these cases can have the empty left-hand bucket
== this would occur if the first split point is at the beginning
== of the bucket and all data records got moved out

Low dufs exist == no high dups
ow_dups fit w/ rec )
3 bkt split Llow, Low dups w/ rec, hi set -- rec goes w/ lo
( SPLIT TYPE 1)

Low dugs don't fit w/ rec
3 bkt split w/ rec in its own continuation bucket
( SPLIT TYPE 2, W/ DUPS SEEN )

hi dups exist == no low dups
hi dups fit w/ rec ) )
3 bkt split Low, hi dups w/ rec, hi set
( SPLIT TYPE 1 )

hi dups don't fit w/ rec i ) ) )
it no more hi, 3 bkt split Low, rec, hi = hi dups is a cont. bkt
( SPLIT TYPE 2 )

if there is more hi, & bkt split low, rec, hi dups, hi
( SPLIT TYPE ¢B )

no dups at all o _
record goes in its own bucket, 3 bkt split
(SPLIT TYPE 3 )

low dups and hi dups
atl dugs tit together
3 bkt split w/ dups in middle bkt
( SPLIT TYPE 1)

no dups fit w/ record . . _
it no more hi, 3 bkt split low, rec = cont. bkt, hi = hi dups = cont. bkt
( SPLIT TYPE 28 )

if there is more hi, & bkt split low, rec = cont. bkt, hi dups, hi
( SPLIT TYPE 28 )

hi dups fit w/ record ) )
if no more hi, 2 bkt split Low, rec w/ hi dups = cont. bkt
( this is a 2 bkt split case that the previous alg. wouldn't handle)
( SPLIT TYPE 4B )

it there is more hi, 3 bkt split low, rec w/ hi dups = cont. bkt, hi
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;. 630 0693 1! ( SPLIT TYPE & )
;. 63 0694 1!
. 632 0695 1 ! low dups fit w/ record _ )
. 633 0696 1 ! it lo and hi, & bkt split lLow, Low dups w/ rec, hi dups, hi
. 634 0697 1! ( SPLIT TYPE'S )
. 635 0658 1 ! . ) )
. 636 0699 1! if no Lo and no hi, 3 bkt split (rrv's), low dups w/ rec, hi dups = cont.
. 637 0700 1!
; 638 0701 1 ! bkt o
. 639 0702 1! ( SPLIT TYPE 5, w/ empty original bkt and no high )
;. 640 0703 1! .
. 641 0704 1! it Lo but no hi, 3 bkt split Lo, low dups w/ rec, hi dups = cont. bkt
. 642 0705 1! ( SPLIT TYPE 5, w/ no high )
;. 643 0706 1!
;644 0707 1! it hi but no Low, & bkt split (rrv's), low dups w/ rec, hi dups, hi
. gzg 8;83 } ; ( SPLIT TYPE 5, w/ empty bkt )
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;. 648 0710 § XSBTTL °*RMSMOVE _KEY'

. ggg 8;}1 } ROUTINE RMSMOVE_KEY (ADDRESS, CUR_REC_ADDR) : RLSMOVE_KEY NOVALUE =
. 651 071% 1 lee

; 65§ 0714 1 |

. 65 0715 1 | FUNCTIONAL DESCRIPTION:

;654 0716 1 |

;. 655 07217 1§ Routine to move the key from wherever it is desired into
. 656 0718 1 i key buffer 2

. 657 0719 1 |

. 658 0720 1 | CALLING SEQUENCE:

;659 07%] 1 bsbw rm$move_key (address,cur_rec_addr)
. 660 07 i 1 i

. 661 0723 1 i INPUT PARAMETERS:

. 662 072/ 1 i address from which to get the key from
. 663 07 ] i the current value of rec_addr

;. 664 07¢. 14

;. 665 0727 1 | IMPLICIT INPUTS:

. 666 0728 1 i BKT_ADDR,

. 667 0729 1 i RAB™ - user's buffer address

. 668 0730 1 ! IRAB == Eos ins, rec_w_lo, keybuf

. 669 0731 1 ¢ IFAB -- kbu¥sz, prologue version

; g;? 8;%% } : IDX_DFN == for call to record_key, and compression flags
. 672 0734 1 | OUTPUT PARAMETERS:

. 673 0735 1! none

. 674 0736 11

;o 675 0737 1 ' IMPLICIT OUTPUTS:

. 676 0738 1 | key is moved into key buffer 2

. 677 0739 1 i

;. 678 0740 1 | ROUTINE VALUE:

;. 679 0741 1 ! none

;. 680 0742 1 1

. 681 0743 1 i SIDE EFFECTS:

. 682 07644 1 1 key is move' into key buffer 2

; 683 0745 1 ! AP is clobbered

: 684 0746 1 i

; 685 0747 1 i-

. 686 0748 1

;. 687 0749 2 BEGIN

. 688 0750 2

. 689 0751 2 BUILTIN

;. 690 0752 2 AP;

. 691 0753 2

;. 692 0754 2 GLOBAL REGISTER

. 693 0755 2 R _BDB,

;. 694 0756 2 IHPURE

. 695 0757 2 RZREC ADDR STR;

;. 696 0758 2

. 697 0759 2 EXTERNAL REGJISTER

. 698 0760 2 R_IFAB_STR,

. 699 0761 2 R_RAB

;700 0762 ¢ RCIRAB_STR,

. 70 0763 2 RTIDX_BFN_STR

;702 0764 ¢ RZBKTZADDR_STR;

., 1703 0765 2

. 704 0766 ¢ IF .CUR_REC_ADDR - .BKT_ADDR EQ'U .IRABLIRBSW_POS_INS]
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AND
.IRAB[IRBSV_REC_wW_LO]
THEN
BEGIN
AP = 3: ! no overhead, not compressed
REC_ADDR .IRAB[IRBSL RBF]
END
ELSE
BEGIN
AP
REC ADDR .ADDRESS;

! In prologue 3 version files, if the key is compressed, it must be
! rebuilt. Make sure that the last non-compressed pointer, is before
: the record we are looking at.

IF .IDX_DFNLIDXSV_KEY_COMPR]
THEN
BEGIN
%:EﬁIRAB[IRBSL_LST_NCHPJ GTRU .ADDRESS
BEGIN
%ZE&(.ADDRESS + RMSREC_OVHD() + 1)<0,8> EQLU 0
ElRAB[IRBSL_LST_NCHP] .ADDRESS
END IRABLIRBSL _LST_NCMP] .BXT_ADDR + BKTSC_OVERHDSZ;
END;
END;

! We are storing in key buffer 2 the possible key to be inserted at the

: index Llevel.

RMSRECORD_KEY ( KEYBUF_ADDR(2) ):

RETURN;

END;
.TITLE RM3SPLUDR
JIDENT  \Vv04-000\
.EXTRN RMSMOVE, RMSRECORD VBN
"EXTRN RM$“ECORD KEY, RMSREC OVHD
"EXTRN RMSVBN SIZE, RMSCOMPARE KEY
.EXTRN RMSCOMPARE _REC, RMSGETNEXT_REC
.PSECT RMSRMS3,NOWRT, GBL, PIC.2

0850 8F BB 00000 RMSMOVE _KEY:
PUSHR  #*M<R4,R6,R11>

VTA R
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RMISPLUDR 16-Sep=-1984 05:03:28 VAX=-11 Bliss=32 v4.0-742 Page
v04-000 RMSBUILD_KEY 14-Sep=-1984 13:01:40 (RMS,SRCIRM3SPLUDR.B3Z;1
;750 0811 1 XSBTTL °'RMSBUILD_KEY'
: ;21 8%}% } ROUTINE RMSBUILD_KEY (ADDRESS, KEYBUF) : RLSBUILD_KEY NOVALUE =
: 7S§ 0B14 1 '+e
;154 0815 1!
. 755 0816 1 ! FUNCTIONAL DESCRIPTION:
. 756 0817 1! ) )
;157 0818 1! This routine builds a compressed key from the record into the
. 758 og19 1! iven buffer, knowing that the front characters are valid from
s 759 0820 1! he previous expansion.
: 760 0821 1!
. 761 082% 1 ! CALLING SEQUENCE:
. 162 082% 1! bsbw rm$build_key (address,keybuf)
;s 763 0826 1!
. 264 0825 1 ! INPUT PARAMETERS:
;765 0826 1! - address in bucket which points to key compression overhead
;. 766 0827 1! - key output buffer
. 167 0828 1!
;768 0829 1 | IMPLICIT INPUTS: o _
. 169 0830 1! IDX_DFN - index definition for key size
. 170 0831 1!
s 7 0832 1 ! OUTPUT PARAMETERS:
;0 172 0833 1! none
s 173 0836 1!
L 0835 1 ! IMPLICIT OQUTPUTS: .
s 175 0836 1! key is moved into appropiate key buffer
;o 176 0837 1!
s 177 0838 1 ! ROUTINE VALUE:
. 178 0839 1! none
;779 0840 1 !
; 780 0841 1 ! SIDE EFFECTS: _ _
;781 0842 1 ! key is moved into appropiate key buffer
; 782 0843 1!
; 783 0844 1 !--
. 784 0845 1
; 785 0846 2 BEGIN
. 786 0847 2
;. 787 0848 2 EXTERNAL REGISTER
: 788 0849 2 R_IDX_DFN_STR;
. 789 0850 2
: 790 0851 2 LOCAL
;. 191 0852 ¢ TRUN_CHAR,
. 792 0853 2 LENGTH;
. 793 0854 2
. 794 0855 2 BIND
: 7195 0856 2 REC_KEY = ADDRESS : REF BBLOCK;
. 796 0857 ¢
. 797 0858 2 MACRO
; 798 0859 2 KEY_LEN = 0,0,8,0 X,
;799 0860 2 CMP_CNT = 1,0,8. .
. 800 0861 2 ,
. 801 0862 ¢ KEYBUF = .KEYBUF + .REC_KEYLCMP_(NT]; ! skip characters already moved
. 802 0863 2 TRUN CHAR = .REC KEY ¢+ TREC KEYLCKEY LEN] + 1.
. 803 0864 2 LENGTH = . IDX _DFRL]DX$B_KEYSZ) - .REC_KEYLCMP_CNT];
; 804 0865 2 CH$COPY ( .REC KEY[KEY_CEN], .REC_KEY + 2,
; 805 0866 2 .. TRON_CHAR
;806 0867 2 .LENGTR, .KEYBUF );

L —a
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RM3SPLUDR 16-3ep=1984 02:03:28  VAX=11 Bliss=-32 V4.0-742 Page 18
v04=-000 RMSBUILD _KEY 14-5e8-1934 15:01:40 (RMS.SRCIRM3SPLUDR.832; 1 9
. 807 0868
. BO8 0869 RETURN;
;809 0870
. 810 0871 1 END:
3¢ BB 00000 RM$BUILD KEY:
PUSHR #*M<R1,R2.R3,R4 ,R5> ; 0812
51 18 AE DO 00002 MOVL REC _KEY, R1 . 0862
50 01 A1 9A 00006 MOVIBL 1(RT), RO :
1C AE 50 €0 0000A ADDL2 RO, KEYBUr :
50 61 9A 0000E movieL (RY), RO . 0863
83 01 A140 9 00017 MOVAB  1(R15CRO], TRUN CHAR :
52 20 A7 9A 00016 MOVZBL 32(IDX_DFN), LERGTH ; 0864
50 01 Al 9A 0001A MOVZBL 1(R1), RO :
§2 50 €2 0001¢ SUBL2 RO, LENGTH :
50 61 9A 00023 MoviBL (Ri), RO ;0865
52 63 02 Al N gg 2C 8385: MOVCS RO, 2(R1), (TRUN_CHAR), LENGTH, aKEYBUF 0867
3E  BA 0002¢ POPR #*M<R1,R2,R3, R4 RS> ;0871
05 0002E RSB :

; Routine Size: &7 bytes, Routine Base: RM$RMS3 + (00S5A

. 8N 0872 1
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FUNCTIONAL DESCRIPTION:

CALLING SEQUENCE:

BSBW RM$SPLIT_UDR()

INPUT PARAMETERS:

none

IMPLICIT INPUTS:

BDB pointer, BUFFER pointer, REC_ADDR = point of insert, IDX_DFN
in JRAB == curbdb, associated w/ bdb and bkt_addr

] pos_ins corresponding t> rec_addr

in RAB == rs2 of record

in IFAB == rfm ) .

BKTSB_NXTRECID = 0 in original bucket signals that this is

a split due to a lack of 1d's in the bucket

OUTPUT PARAMETERS:

none

IMPLICIT OUTPUTS:

in IRAB --
if 2 bkt split == ) i

IRB$W_SPLIT, offset to split point .

IRBSV_REC_W_LO -- set if split point is pos_insert and

. record goes w/ lo set .

new high key for original bucket in keybuffer 2

number of new buckets = 1

if original bucket was all rrv's, set IRBSV_EMPTY BKT fla?
_ it new bucket is a continuation bkt., set IRBSV_CONT_BKT flag
if 3 bkt split =--

same as above w/ these changes: ) .

IRBSW_SPLIT_1, offset to second split point

number of new buckets = 2 )
_ if rlght bucket is a continuation bkt, set [RB$V_CONT_R flag
if & bkt spli

same as above w/ these changes: ]

IRBSW_SPLIT_2, offset to_third split point

number of new buckets = 3

ROUTINE VALUE:

rmssuc

SIDE EFFECTS:

AP is clobbered

BEGIN
EXTERNAL REGISTER

Page

Y —

~ D



RM3SPLUDR
v0&-000

R TR R IR I

Vs W T B Be W B BNV Be

Be we Be B 0w

L IR IO SR I IO SR IR ]

B B T e Se 0,

(o -}
N
o

Co 0o 0o Qo0 0o OO 00 0o
SNNSNSN SN

CO NN L Al —

879

910

NP NN —= OO NNl —

OO OO0V OV OO OO O OVOOVO0
PURURURUIPIRONY —d wd o b b d —b b ol

B 1
16=Sep=1984 0§:C3:28 VAX=11 Bliss=32 Vv4.0-7
RM$SPLIT_UDR 14=-Sep=1v84 15:01:40 [RMS.SPRCZRM3SPLUDR.B3Z;

if we have decided that we are positioning at the end of the bucket
€ we're in somewhat of an ascending order, where the last record
inserted is a duplicate of the new record, skip over the 50-50 code
and go to the code to take duplicates into account

scan 1 -= calculate

size of existing rrv's and total number of rry's needed to move the whole
bucket out ( worst case) as a side effect, adjust eob ptr to pt to the
rrv's instead of freespace assume not empty bucket until showed otherwise

IRABLIRBSV_EMPTY_BKT) = 0;

; new rec is tried 1st w/ hi set, then w/ Lo set

0930 2 COMMON_RAB_STR,
0931 2 R_REC_ADDRTSTR,
0932 ¢ RTIDXTDFN_STR,
0933 2 COMMOR_10_STR;
0934 2
0935 ¢ LOCAL
0936 2 SAVE _REC_W_LO,
0937 2 NUM_RRVS,
0938 2 POS_INSERT,
0939 2 £EOB,
0940 2 RRV,
0941 2 RHS,
094¢ 2 LHS,
0943 2 LAST : REF BBLOCK,
0944 2 LAST _DIFF,
0945 2 BKTSTZE,
0946 2 REC_SIZE,
0947 2 DIFFERENCE;
0948 2
0949 2 MACRO
0950 2 NEED _RRV = NUM_RRVS<0,16> %
0951 2 NOT_REED_RRV = NUM_RRVS<16,{6> X:
0952 ¢
0953 2 LABEL
0954 ¢ 0O _IT,
0955 2 HALF,
095 °?2 NEXT;
0957 2
0958 2 DO_IT :
0959 2
0960 3 BEGIN
0961 3 )
0962 3 ! define a block so that we can have some common checks before returning
0963 3 ! successfully
0966 3 !
0965 3 HALF :
0966 3
0967 & BEGIN
0968 ¢
0969 & +
0970 2 define a block so that we can simulate a go-to (naughty, naughty)
4
&
4
4
4
4
4
4
4
4
4
4
4
4
4

IRABLIRBSV_REC_W_LO] = 0;

Page 20
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¢ 1
RM3ISPLUDR 16=Sep-1984 0% :03:28 VAX=11 Bliss=32 v4&.0-742
v04~000 RMSSPLIT_UDR 14~Sep~1984 15:01:40 (RMS.SRCIRM3ISPLUDR.B32;1
. 927 0987 & IRABLIRBSV_NEW_BKTS] = 1; ! assume 2-bkt split until showed otherwise
. 928 0988 ¢4 NUM_RRVS = 0 ! this 2eroes NEED_RRV and NOT_NEED_RRV
. 929 0989 4 POS_INSERT = _REC _ADDR;
;930 0990 & RECADDR = .BKT _ADDR + BKTS$C OVERHDSZ;
;933 0991 4 E0B”= axr _ADDR™+ .BKT_ADDF..BKTSW_FREESPACE];
. 932 099% 4 LAST =
. 933 0993 &
. 934 0994 4 DO
. 935 0995 S BEGIN
;9% 0996 5
;937 0997 S BUILTIN
;938 0998 5 AP;
;939 0999 §
. 940 1000 S IF .REC_ADDRLIRCSV_RRV]
;941 1001 S THEN
s 942 1002 §S EXITLOOP;
;. 943 1003 S
. 944 1004 5 AP = 3;
;s 945 1005 5
;946 1006 5 IF .BDB{BDBSL_VBN] EQLU RMSRECORD_VBN()
;. G47 1007 S THEN
. 948 1008 ¢ NEED_RRV = _NEED_RRV + 1
;949 1009 §
: 950 1010 § ! the records not requiring rrv's are counted aLso because in the
;951 1011 § ! case where we're spl1tt1n? due to lack of id's, the Lhs side will
;s 952 1012 5§ ! fit with the new record it any of the record being moved to the
;. 953 1013 5 ! new bucket doesn't require an rrv. this will be checked when we
. 954 1016 § ! check to see if the Lhs will fit after the first point that the
;955 1016 § ! rhs fits,
: 956 1016 S !
;957 1017 S SE
;958 1018 5 NOT_NEED_RRV = .NOT_NEED_RRV + 1;
;959 1019 S
;. 960 1020 S LAST = _REC_ADDR;
. 961 1021 S RHSGETNEXT _RECO)
;. 962 1022 S END
;. 963 1023 & UNTIL .REC_ADDR GEQU .EOB;
;. 964 1024 &
;. 965 1025 & ! set split_2 and sgl1t to be eob, so if there's less than 3 new buckets
;966 1026 4 I bkt_spl can use the value w/o havxng to recalculate it also set up the
: ggg }8%; 2 : bucket size and the record size
;969 1029 & lRAB[IRBSU SPLIT 1) = JRABLIRBSW SPLIT_2] = _REC_ADDR - .BKT _ADDR;
: 3;? }8%? 2 BKTSIZE = TIDX DFN[IDXSB DATBKTSZ2]#512"- BKT$C _OVERHDS? - 1;
: 3;% }8%% 2 REC_SIZE = .RABLRABSW_RSZ] + IRCSC_FIXOVHDSZ:
;974 1034 & IF .IFABLIFBSB_RFMORG] NEQ FABSC_FIX
;975 1035 & THEN
;976 1036 4 REC_SIZE = .REC_SIZE + 2;
s 977 1037 4 . o
. g;g %8%3 2 ; it this is an update, may have to count in an rrv for the existing record
;. 980 1040 & IF .IRABLIRBSV_UPDATE]
;. 981 10641 & THEN
;. 98¢ 1062 5 BEGIN
. 983 1063 5
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RMISPLUDR 16-Sep~1984 0%:03:28 VAX=11 Bliss=32 v4&.0-742 Page 2¢
v04&-000 RMSSPLIT_UDR 14=-Sep~-1984 135:01:40 [RMS.SRCIRM3SPLUDR.B32;1 (5)
. 984 1044 5 IF _.BDB(BDBSL_VBN] EQLU .IRABLIRBSL_PUTUP_VBN]
. 985 1045 5 THEN
;. 986 1046 S NEED_RRV = _NEED_RRV + 1
. 987 1047 S
. 9R3 1048 4 END;
;. 989 1049 4
. 990 1050 4 RRV = ,EO0B =~ ,REC_ADDR; ! size of existing rrv's

991 1051 4 EOB = .REC_ADDR; ! adjust eob

99?2 1052 & ] . ]

993 1053 4 ! special case it, if the bucket was all rrv's

994 1054 4 !
:v9S 1055 &
;996 1056 & IF .REC_ADDR EQLU .BKT_ADDR + BKT$C_OVERHDSZ
;997 1057 & THEN
. 998 1058 5 BEGIN
. 999 1059 ¢ ) )
. 1000 1960 ¢ ! bkt is all rrv's yet the record wouldn't fit so we need to
. 1001 1061 5 i allocate another bkt ( 2 bkt split) yet special case it so as not
; 1002 1062 5 ! to make another idx entry only to update the existing one by
: 1003 1063 § ! setting empty bucket flag
: 1004 1064 S !
; 1005 1065 5 IRABLIRBSW _SPLIT]) = ,REC_ADDR - .BKT_ADDR;
: 1006 1066 5 LEAVE DO_ITY
: 1007 1067 5 )
; 1008 1068 & END; ! { of special case an all-rrv bucket )
; 1009 1069 &
: 1010 1070 & 1+ .
. 10N 1071 4 ! special case -- if we can detect a possible ascending order to these
: 1012 1072 & ! records it probably will be better to do a straight point of insert split
: 1013 1073 4 ! this would put the new record in a bucket all b{ itself, .
. 1014 1076 4 ! do this kind of split if and only if all the following conditions are met:
: 1015 1075 4 ! 1) the record is being inserted at the end of bucket
: 1016 1076 & ! 2) the last record physically in the bkt is the last record to have
: 1017 1077 & ! been inserted )
R ;8}8 }8;3 2 ; 3) the lLast record and the new record do not have duplicate key values
: 1020 1080 & ! note that if they are duplicates, we can still make an optimization by
. 1021 1081 4 ! skipping the 50-50 split code
. 1022 1082 4 ! _ o
;1023 1083 & ! note that last cannot be zero, since if it were we
. 10264 1084 & ! would have an all rrv bkt
. 1025 1085 & -
; 1026 1086 &
;1027 1087 & IfF .POS_INSERT EQLU .REC_ADDR
; 1028 1088 4 AND
; 1029 1089 S (CC.LASTCIRCSB_ID] + 1) AND XX'FF') EQLU .BKT_ADDRIBKTSB_NXTRECID])
; 1030 1090 & THEN
;103 1091 5 BEGIN
;1032 1092 5 REC_ADDR = .LAST;
; 1033 1093 5
; 1udk 1094 5 IF RMSCOMPARE _REC (KEYBUF _ADDR(3), .IDX_DFNLIDX$B_KEYSZ], 0)
; 1035 1095 5 THEN
; 1036 1096 6 BEGIN
: 1037 1797 6 ) ) ) i
. 1038 1098 6 ! since we hare detected a possible ascequng order in the input
; 1039 1099 6 ! let's try to optimize a Little and split at the point of insert
; 1040 1100 6 ! send the record by itself into the new bucket have to set up the

LI TR LY TR IR TR TR YY TR T PR YRS YR IR TR TN TR XA TR YA TN T NN T T P NI TN TN
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RM3ISPLUDR 16~-Sep-1984 0%:03:28 VAX=11 Bliss~32 v&.0=742 Page 23 R
v04-000 RM$SPLIT_UDR 14-Sep-1984 15:01:40 (RMS.SRCIRM3SPLUDR.B3?2:1 (5 V@
. 1041 1101 6 ! key value and the split point and that's it
: 104 110§ 6 :
s 1061 1103 6 RMSMOVE KEY(.REC_ADDR, .REC _ADDR);
;1044 1104 6 IRABLIRBSW SPLITT = ,[RAB[[TBSW_POS_INS];
;1045 1105 6 LEAVE DO_IT;
: 1046 1106 6
. 1047 1107 6 END
; 1048 1108 5 ELSE
s 1049 1109 5 LEAVE HALF;
; 1050 1110 §
. 1051 1M1 S5 ' { end of trying to special case insertion of records in ascending
: 105% 1112 5 : order )
; 105 M3 5 !
. 1054 1114 4 END;
; 1055 115 4
; 1056 1116 & REC_ADDR = .BKT_ARDP + BKT$(_OVERHDSZ;
; 1057 1117 4 LAST_DIFF = XX'77FFFFFF';
. 1058 1118 4 LAST = 0;
; 1059 1119 4 SAVE_REC_W_LO = 0;
; 1060 1120 4
;1061 1121 4 ! start from the beginnin? of the bucket and scan rightward. tirst find the
: 1062 112% 4 : 1st place the rhs will tit in 1 bkt then, as long as the Lhs will fit in
. 1063 1123 ¢ ! a bkt, try to find an optimal point if there is no point where the rhs
: 1064 1124 4 ! and Lhs will both fit we can't do a 2-bkt split and this case will fall
: 1065 1125 & ! out
: 1066 1126 4 !
. 1067 1127 &
. 1068 1128 & WHILE 1
: 1069 1129 4 DO
: 1070 1130 5 BEGIN
. 10Mm 1131 5 RHS = ,EOB - ,REC_ADDR;
: 1072 1132 5
: 1073 1133 5 IF  .REC_ADDR LEQU .POS_INSERT
. 1074 1136 S AND
; 1075 1135 5 NOT .IRABCIRBSV_REC_W_LO]
: 1076 1136 5 THEN
. 1077 1137 5 RHS = .RHS + _REC_SIZE;
: 1078 1138 5 _ i ) ) .
: 1079 1139 5 ! the rlght hand side fits if there is enough room and there are id's
. 1080 1140 5 ! available. id's are always available in the new bucket in the update
; 1081 1141 5 ! situation, or if we're Leaving at Least 1 record behind in the old
; 1082 1162 5 ! bucket., note that nxtrecid is always zeroed if this is a split due to
. 1083 1163 5 ! lack of id's.
: 1084 11644 5 !
: 1085 1145 5
; 1086 1146 5 IF  .RHS LSSU .BKTSI]ZE
: 1087 1147 S AND
: 1088 1148 & (.BKT_ADDRCBKTSB_NXTRECID] NEQ 0 |
s 1089 11649 6 OR
; 1090 1150 6 . JRABLIRBSV_UPDATE]
;109 1151 6 OR
; 1092 1152 7 .REC_ADDR NEQA (.BKT_ADDR + BKTSC_OVERHDSZ)
. 1093 1153 6 OR
; 1094 1156 6 .IRABLIRBSV_REC_W_L0OJ))
. 1095 1155 S THEN
. 1096 1156 6 BEGIN
; 1097 1157 6 LHS = ,REC_ADDR - (.BKT_ADDR ¢ BXTSC_OVERHDS?);
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IF _REC_ADDR GEQU .POS_INSERT

AND
. IRABLIRBSV_REC_W_LO)
THEN
LHS = .LHS + .REC_SIZE;

will Lhs fit ? Lhs doesn't fit if there is no space in the

bucket, or if there won't be any id's available in the bucket,

it not & it there is no previous point at which it fit, goto 3-bkt
split code if there is a previous place where we could have had a
2-bkt split, use it

IF .LHS ¢ .RRV ¢ (7+ NEED_RRV) GTRU .BKTSIZE
! id's will be available in the original bucket if we aren't
! out of id's to begin with, this is an update, any record
. being moved out doesn't need an rrv, or the new record is
; going in the new bucket
OR
A&EKT_ADDR[BKTSB_NXTRECID] EaL 0
283 .IRABLIRBSV_UPDATE]
.NOT_NEED_RRV EQL 0
AND
.IRABCIRBSV_REC_W_LO1)
THEN
BEGIN
IF_.LAST EQL O
THEN
EXITLOOP;
REC_ADDR = .LAST;
IF NOT ,SAVE_REC_W_LO
THEN
IRABLIRBSV_REC_w_LO] = 0;
! 2 bkt split is possible rec_addr points to the most _
! optimal place since we had To back up, reset lLast to point
; to the record immediately before the split point
BEGIN

LOCAL
TMP.;

TMP = _REC_ADDR;
REC_ADDR =".BKT _ADDR + BXT${_OVERHDSZ;
LAST = .REC_ADDR;

ggILE .REC_ADDR NEQU .TMP
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BEGIN
LAST = ,REC_ADDR;
RnSGETNEXT_REC();
END;
RMSMOVE KEY(.LAST, .REC_ADDR);
IRABLIRBSW_SPLIT] = _RET_ADOR - .BKT_ADDR;
i treat another exception case of the new record going off into
L by itself

E a cont. bkt al
};E&IRAB[IRBSU_SPLITJ EQLU .IRABLIRBSW_POS_INS]
%;EﬁIRAB[lRBSH_SPLITJ EQLU .IRABLIRBSW_SPLIT_1]
IF NOT .IRABLIRBSV_REC_w_LO]
THEN
BEGIN

BUILTIN
AP;

AP = 3;
IF NOT RMSCOMPARE KEY(KEYBUF _ADDR(2),
KEYBUF_ADDR(3),
HEN .IDX_DFNCIDX$B_KEY52])
IRABLIRBSV_CONT_BKT] = 1;

END;
LEAVE DO_IT
END; ! { end of Lhs doesn't fit anymore )

; Lhs fits also, calculate the magic ratio

6%;5§§ENCE = (.LHS*.BKTSIZE) - (.RHS*(.BKTSIZE = (7+.NEED_RRV) =~

IF_.DIFFERENCE GEQ 0
THEN
BEGIN
! found the 1st point at which the magic ratio is positive
; was the last point more optimal, if so use it
1f ABSC(.DIFFERENCE) GTRU ABS(.LAST_DIFF)
THEN
BEGIN




Rt
v(

26

(5)

Page

iss=32 v&.0-742
M3SPLUDR.B32:1

RM$SPLIT_UDR

RM3SPLUDR
v04-000

[}
- -~
L] [ =4
L e
—
L )
() -
- (]
<
[ o
&~ @ c
("] [ —
o [« -~
| o on -
L od ]
— ) - —
L Al [ ~ —
L @ o [72] |
QL o = o
o c [Y) — w
&~ [ [ ] ]
LY LR XS [ 7, ] U
n o ~ [+ 4 x o o
& -] wy (= @ a a
= © (=) (=Y c L o
LY g [, ] b o L4 = —
— o~ o U [« t @ o -
x O Q () W - £ [4 ¢] [+ 4] r~—
(V¥ @ > M o < o
wy " -~ [ o o — o -
-4 hel [ ] . W o — ]
O Lo J | © Q o o a ] 3
1 O L) 3 v ] « ]
n w ] -— [XN @ a = [
o ] (¥ hel » Q. ~ [7,] ——y wed w
~ . 3 [ 1] [ ] a E xo Q e o [« 4
- O . [] (= K3 - oD () (YY) ]
w | ‘e (W ] [® ] + . O« — o | >
- | I ) ud @ [, ] Te e - [ ] ce - | ~ ow»
et = W [V ] [ 4 — 0 ac o | o~ [ ow (= ] - @
. I €« v (] L o [« ] o~ Dl (VY] — o
oD > e o~ o w Qv Wi e~ - —
D oW . o ] n < e 2 «C 44 a [« % ~ o (]
- & [« 4 [se] [ 3 s KX [ + 4 . @ > - w [ s ]
o " n o o o] - x— o @ n [S ] — (] - & e
w > 0O e [+ % oo O wie— [N » - =] ac — 0
@ & « I - o< o o > -—re Q- o [ d — E L
[« 4 a o 1o (Y.} « o | « [ Jve) (70 ] o — w [ o] . — -
[ TN - 4 (=N W o - @ 1 [ ] = - —e [ .. ] - 4 D e
O — g W o o WVHw W "ne Sd @ 3 — - W D
<< I 1 @ v - -~ 0 w @@ w W A L& [ ad s O O
t @ o Z o —— - . X + o =D e ~ U e o) @ -
o I W wh —Q o a Qa e VMo > I 0L & g ~d
w ax@x o wI n Qa ws x an wWgEZ w3 C — o w I
QE o= ~ e W Z ar— n < w @ouxw & o . —d — —
L4 wi [T (.- ] — ] L- 4 »— | . [ o] yw) [o o] [ .4
w wv o « E v VU o OV o wix «&C < w
wX g2 e~ g w O Ewdg IO L e ®oO [- 4 w X
—— W) O - D g - 3O w Ol [ TS — —
[ K= % = £ - L)~
NN O w S &0 wi
w I Ex w X
- L] o g v - L ]

@0a0 a0 ad O~ O~ O O 00 G0 GO M- P P P A A P A 00 G0 G0 G0 00 G0 00 00 00 G0 G0 O~ O~ O~ G0 G0 M- A I e e P A A P P P P A I A - I 00 00 60 60 00

NN OO0 O UM N OO~ NVMINOMN OO~ NM WO OO~ M WNON OO0 O e UM~ N O O
A A 000000 a0 0 a0 0 aC WO OO0 OOO M r v e v v r— NN OO VOO
OOV OIOS OO OO O OO O OO OU O O OV O O O OO U OU OO N MY I I IV ) IV IO LIV I D Y VLI VD O Y Y IV IV I VLN Y

R T P T T T T T T T T O T e T T O o o O O e = T 0 = = T 0= = = 0 0 g O O P e

NN NOMNOOO = UM INOMNOOO—NIIMINOMNOIPO—AIM-INOMNOO=NIMFWNONOONO = MWV O
e e e e e OISO OO NI UM MMM MMMV (F < 3 8 T T 8 T T 2NN NN N OV OO0 OO0 00
ONOIOIO NI OO N OO O OO VO OO N O O O O O OOV O N NN O N O O O O N O OO O OV OO N NN O N NN N NN NN O

o O T P T P T P O P O O P T P o e P P O e P P P e U O e (e i e g e G g Y - @ g G e g — Y — g P G g

L N L R R N N R N N N R I I R N I T O N P N I R NI R I T Y e T W S RN Y NN NSRS




RN
v(

27

(5)

Page

RM$SPLIT_UDR

RM3SPLUDR
v04-000

=] -
C ”~ -
<
o -~
b L —
x c
@ - @
- o @
c a "
o
[S) o (]
~~ O [v]
LI o | @ o
—~ o~ £ on XX
N s &~ (S ]
Ml — £ <
o~ — n v a
o | L} - p-J
gam z - [
ne . [ 7] - © a
w e — > [ pu |
o n [, w o —
D — 1] (7.} o w o |
> D4 @ Q.
wmZ M (@] - [ ]
M > ra — wn (7] —d
IO M L o @ " d
> | - K = a
Wi > ] &~ > -~ [« 4
p ¥4 o - @ —
1 — Z > 73 " wJ Y
(VY] - o == (7.} a X ~~
[+ 4 ) Q [ . -] - - [+ 4
- ] > Q [« 4 o
o > - - — ] =%
x ¥ -~ o] @ . -
(= ] (o o] «— 0 b > ]
o [ 7N O D & (=)
ol — (e N o) c — he - wd
x el Qv @ a ™M [ = o ] [X Y. 4
[« 4 a @ e ~ (V9] o [, w o -—
‘e - L= (Y ¥ o b (%] - (VO] aa
~ ~— [+ 4 - - J - e o = ] Q@ [am ) (g | (YW ] [ LI o
o — Cow 2Z )} - = - — X - w Zz 2 [« STV
) = = s X W e o ] ] L) — 0 . —mo .
(V] o - @ [« 4 [} ] [ ] w I © o > oo
a wu x = C (W) @ O w Q (=) . n - D
< e — (VY] o wee w O [ a o 3 Qa - [ I B |
- Q0 wx [« 4 —d . ] e J [~ ] > = IS (=
-— Lo 0 ] [} = > c> [} a & | VE R VE]
— © & (oY= > 3 4 > e [, > o [ 4 [ Y. 4 [
(] (& caf oA ] @ - - e a] ] W e+ x X
o (o] I 4@ c O « (7] a (W~ Y x~ O w
Py VU Y O W VY R— - o a W - a 2Z
- w - [ V) s L I o w > <
ws OMC wix ] N @x o 7] — Z o 2 [ 34 1w
> e MO w e @M W e a -0 @M = Z e @M 1t WL D>
< o E ~— > o o L0 < O ws a Xuw w «
w 2z @ an x <« o o= ~0T & W wXI L —> O w
- W e ' - wm -~ (] .« 2 @ —_ @ — w o ¢ -
£0 —r oz .. [ &) —_ - @ -z OE <
~E wvVwn u aQ C war—- O - C w < Wi
g wX 2 o xZ0O wi w I X wX
-—name e d — wi b4 I & 4 fo s} -semseme — P - O L] o
Q — <
o 0 (VO]
[VV R e o
- M = —
[—
»
ws
Z

G0 a0 G0 A0 A A O CON- e I O OOV VOOV VOO OOV N OO OO OONNANANNA A GO 00 000N AN A AP AP

OO UM TN ON OO — M-I INOMN OO NIM T U ON OO0 O r (UM N OM 00 O — UM 2 N O GO0 O — CUM N
OUMIMIMIMMIMIMIMI MM S 3 2 <3 F <3 ~F <7 7 TN ANV WA O O 0 O O 0 O O O O R AL AL LA R A A A A 60 80 60 60 60 60
MMM MMM MR M MO M MR R MR M V) MV N I N VAR IV N IV N0 VO R I VIV IV RO Y LY N IV VIR )

o T o " T T " 0 0 O O T O o o o = o = o o o (- G = g G g = = = P - P G G G — g P — - g G g~ G G §— - — T~

CO—OMINONOOO— M-I NOMNOCO~ UM I NONOCOQr OAIMF N OMNCOO — UM TN OR OO — M N
Attt ettt Rat it ol it L 0 o oo o1- o 7. 3T eT- oT- o Yo Yo No Ho No Yo No N No Ne FoTalolelelelalelalal ol f tat il i s et OO NN
i (aVTa TR N Ta e Ta N Io N Ta Vo ¥ o W o N o N T oW TN T o N Ty VT o VT A N T VTN o W] N T N TN T N TN T N T N N e e T A T a T e T Ll et ol ot al alal abal al ol al al ol al al al al g

o o T O e T T 0 O T e T e e g e e g P (e e e g (g g e g e P P g e g e g P G g G g

LR N A R I R N R N R I N N I N N N N N N N R N R G R T T T R R I R I E A T TN RS R N SE BN XY




J 1
RM3ISPLUDR 16=-Sep=-1984 02:03:2 AX=11 Bliss-32 v&.0-742 Page 28 RM
V04-000 RMSSPLIT_UDR 1o-2ep-1o8 98:07:4 AMS. SROJRMISACUBR B35 9% &5 VO

%héf IF RM$COMPARE _REC(KEYBUF _ADDR(2), .IDX_DFNCIDXSB_KEYSZ], O)
LEAVE NEXT;

END; ! { end of at position for insert for the 1st time )

=

: fool move key a Little by always clearing rec_w_Llo to alwa;s et the
! key associated w/ the record at pos_ins., (] Think it is the key of
! the record we are pointing to, not the one at pos_ins...)

BEGIN

LOCAL
TMP : BYTE.

TMP = _IRABLIRBSB_SPL_BITS];
IRABLIRBSV_REC W_[02 :

RMSMOVE KEY(.RECCADDR, .REC_ADDR);
é:SB[IRBSB_SPL_BTISJ .TMP

s W

BEGIN

BUILTIN
AP;

IF .REC_ADDR EQLU .EOB
THEN
EXITLOOP;
AP = 3;
%LE&BDB(BDBSL_VBNJ EQLU RM$RECORD_VBN()
ENEED_RRV = .NEED_RRV - 1
NOT_NEED_RRV = .NOT_NEED_RRV - 1;
RMSGE TNEXT _REC();
IF .REC_ADDR EQLU .EOB
THEN
EXITLOOP;
END
s compare_rec returns 0 if a match
UNTIL RM$COMPARE _REC(KEYBUF _ADDR(2), .IDX_DFNLIDX$B_KEYSZ], 0):
! 1t the key compares brought us up to the pos of insert, see if the

! key of the new record magches. if it does, have to include it w/ the

! Lhs
!

* %e B B 0r s P B ®rve B,

LI AL WK IR I N PR IR P S SN Y
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IF .REC_ADDR EQLU .POS_INSERT
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RM3SPLUDR 16-5ep-1984 o§ 03:28  VAX=11 Bliss=32
v0&=-000 RM$SPLIT_UDR 14-5ep=-1984 13:01:40  [RMS.SRCIRM3ISPL
: 138 1443 THEN
: 1444 BEGIN
; BUILTIN
- P:
AP = 3;

IF NOT RM$COMPARE _KEY(KEYBUF _ADDR(2),
KEYBUF “ADDR(3) |
.I0X_DFRCIDXSB_KEYSZ])

THEN
BEGIN
IRAB[IRBSV_REC_W_LO] = 1;
If Ag‘gAB[masv_upoATEJ
HEN.BDB[aDesL_vaNJ EQLU .IRABLIRBSL_PUTUP_VBN]

NEED_RRV = .NEED_RRV - 1;
END;

END;
IF .REC_ADDR GTRU .POS_INSERT
THEN
BEGIN
IRAB{UIRBSV_REC_W_LO] - 1;
IF .IgAB[IRBSV_UPDATEJ

AN
.BDBLBDBSL_VBN] EQLU .IRABCIRBSL_PUTUP_VBN]

el 2R R o o a aC a2l Al kol o R P oW oW o o W W P o W PP aP o P W

P el il el v ) D il e ) ) ) e el el el el el D e el card e ) ) D D = el b wd il —l ——d ) —
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BB DD NARNANS SN O NNNNNNNO OO0~ 0800008 00 00 00 00~ N NN~~~ ~N~N~N~N~VNO

THEN
NEED_RRV = .NEED_RRV - 1;
END;
END: ! {end of next }

] END; ! { end of scanning to find optimal split point )}

&

}2 END; ! { end of half }

}2 : ; define a new block here so local storage can be redefined

1486 BEGIN

1487

1488 MACRO

1489 BEG_CHAIN = LHS X,

1490 END_CHAIN = RHS X,

1491 NUM_DUPS = NUM_RRVS X%,
: 1492 DUPS = RRV X;
: 1493
; 16946 BUILTIN
: h
: 1497 ! must be a 3 or 4 bucket split or we detected ascending order and the new
; 16498 ! record was a dupe. we'll optimize here to the extent of trying to keep a
; 1499 ' dup chain around the new record together and in the middle bucket

Page 29
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v04-000 RMSSPLIT _UDR 14-Sep=-1984 15:01:40 RMS.SRCIRM3SPLUDR.B3Z;
;1440 note that in all the cases that follow the new record is going into the
;166 middle bucket. therefore, the ''Lhs'' will always fit, since it can only
s 1464 ?et smaller ( or stay the same size, in the degenerate case). also note
;164 hat in any ot these case, the left hand bucket may be empty of data
14644 records (have only rrv's 1n it) if the first split point is at the

645 beginning and all oata records get moved out

]
]
i
|
i
i
|
IRABLIRBSV_NEW_BKTS]) = ¢; ! assume 3-bkt split until shown otherwise
IRABLIRBSV_REC_W_LO) = 0;

"

Bs Bras ®r 9w we

! initialize key buffer 2 with the contents of ke; buffer 3 (the value
: of the primary key of the record being inserted). This is necessary

. when the new record is at the beginning of the bucket and is going into

! a bucket all by itselt and there were already 255 records in their

! original bucket and they all need rrv's therefore they all move into the
! next bucket. At any rate, that seems to be the only case where key buffer
' 2 is not correct coming int> here and will be set correctly before
E leaving.

B s e s GsVe e B

RMSMOVE (. 1DX_DFNCIDXSB_KEYSZ), KEYBUF_ADDR(3), KEYBUF_ADDR(2));

! find beginning and end of this possible dups chain equal to the key value
s of the record being inserted.

REC_ADDR = ,BKT_ADDR + BKT$(_OVERHDSZ;
BEGIN

LOCAL
STATUS;

gglLE STATUS = RMSCOMPARE _REC(KEYBUF _ADDR(3), .IRABLIRBSB_KEYSZ], 0)
BEGIN
IF_.REC_ADDR LSSU .POS_INSERT
THEN
BEGIN
AP = 0;
RMSRECORD _KEY (KEYBUF _ADDR(2));
END:;
IF  .REC_ADDR EQLU .EOB

OR
.STATUS LSS O

— el i il o) D D i s D ) el el S et il D D i it D il i ] i o) i el i e e i e o e D ) D D il i gl D D il il D il i i )
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OOOOOOOOEMPOOBMA NNNN VN NNNNOOOPCTOOOOOO NN WVIVIWVIUVWAWN S S~
VB WN =OOONOWVEH W =000V NOWVESWN =2 OV NO NS WA= OO0 N VNS NN = O VD N

; THEN

: BEGIN

: LN SPLIT TYPE 3 !!'!! no duplicates found fcr simplicity, do a
; ! 3-pkt split at the point of insert w/ new record in its own

. ; bucket

: IRABLIRBSW_SPLIT] = IRABLIRBSW_SPLIT_1] = .IRABLIRBSW_POS_INS];

: LEAVE DO_IT

: ; { end of didn*t find a duplicate, put record in its own bucket )}
; END;
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RMSGE TNEXT_REC();
END; ! { end of while no duplicate has been tound )

END; ! { end of block defining status for while Loop )}

s as s es®s e g,

; found the beginning of the dups chain, now find the end

NUM_DUPS = 0;
BEG_CHAIN = .REC_ADDR;

0O
BEGIN
NUM_DUPS = _NUM_DUPS + 1;
RMSGETNEXT _REC(T;
IF .REC_ADDR EQLU .EOB
THEN

EXITLOOP;

END
UNTIL RMSCOMPARE _REC (KEYBUF _ADDR(3), .IRABLIRB$B_KEYSZ], 0);
! compare_rec returns 0 it keys match

END_CHAIN = .REC_ADDR;

! found the beginning and the end of the chain calculate its size if we got
. here via an update, we never called rm$srch_by_key to set dups_seen

; for us. so let us do that now if necessary

'ETYETEAEREENE IR YE FE XE I I T T IR IR Y I IR IR W

If POS_INSERT GTRU .BEG_CHAIN
IRABCIRBSV_DUPS_SEEN] = 1;

DUPS = .END_CHAIN = ,BEG_CHAIN;
DUPS = .DUPS + .REC_SIZE;

IF .DUPS LSSU .BKTSIZE

! if there are 255 dupes on a put, there won't be enough id's in the
; new bucket even if there is enough space for them.

e e Be %y Beoow

vewen
1"nn

L

Ve 00, e, b,

D
6§1RAB[1RBSV_UPDATE]
.NUM_DUPS<0, 8> LEQU 254)

®s ®s ®e 8, 0,

+

$UEY OSPLIT TyPE 1 it _

duplicates found and fortunately, they all fit _

in one bucket so 3-bkt split w/ all of the dups in the middle bucket
because of the optimization used for dups being inserted ''in order’
this can sitll be a 2-bkt split it the new record is being inserted
at the end of the bucket
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! 22-jan=79 if loa forced us to think that a _

: bkt w/ all dups had to be split ( only on put) be smart and just put
: new recod by itself a better solution would be not to split at all,
. but at thr. date it's rather inconce‘vable

i 23-jan-79 it's not onlzkloa

]

! that can fool us, the bkt might have had a Lot of rrv's

N = .BKT _ADDR;

BSW_SPLIT] = .BEG_CHAI
.ERD_CHAIN - .BRT_ADDR;

RABLIRBSW_ =
RABLIRBSW_SPLIT 1] =
; END_CHAIN EQLU .cOB

CHA
Ro_¢

BEGIN
IRABLIRB$V_NEW_BKTS] = 1;
IF

TH

.BEG_CHAIN EQLU (.BKT_ADDR + BKTSC_OVERHDSZ)

EN
BEGIN
IRABCIRBSW_SPLIT_1] = .IRABLIRBSW SPLIT_21;
IRABLIRBSW_SPLITY = . IRABLIRBSW_POS_INS]:;
JRABLIRBSV_CONT_BKT] = 1;

END
END
ELSE
BEGIN
{LEﬁIRABEIRasu_SPLITJ EQLU BKTSC_OVERHDSZ<0, 16>
IRABLIRBSV_EMPTY_BKT] = 1;

! Only force the record into the low bucket if it is not the

E first one in the duplicate chain,

0000000 N NNNNNNNYNOCOOOOO OO NN N

N = OO NN AN =2 OO0 NPV NN =2 OO 00 NN L AN 2 OO 00 IO N SN = OO0~ O W
[0 JVL VLIV IV IV IV [V IV IV V. P ol 2k ab uf F af 2P o F W YVIVIV T TV TPV TVETWI TUN TV T ST ST .S T ST ST T T 6 I T G P S g Qi Quir g

it we had 255 dupes above we dropped thru to here and this next test

will fail because it can only hatpen on an update so the all dupes case
will fatll thru to spltit type 2, which will put the new record by itself.
consider oddball update case ir which there are dups before and after
position of insert. ( note that if this case doesn't apply, the duplicates
were only before or arter -- and didn't fit w/ record -- so _new record
will ena up by itself. for code flow purposes, Leave that till ‘ater),.

8

9 IF .END_CHAIN GEQU .POS_INSERT

3 Tﬂezu .JTRABLIRBSW_SPLIT] NEQU .IRABLIRBSW_POS_INS)

g IRABLIRBSV_REC_W_LO] = 1;

9 L

g LEAVE DO_IT

g END; ! { end of duplicates fcund and they fit in one bucket )}
0

0

0
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IF .IRABLIRBSV_DUPS_SEEN)
AND

2a08000 0000000000 0009200B2000000 0850000900000 000090000000 09V VsV IV PNV VITEVIVIVLNIBRVEIVIVIVEDVI VIRV PRI ®r B g,




—

; try to fit new record w/ before-dups in middle bucket

%LEﬂDUPS = ( ND_CHAIN - .POS_INSERT) LSSU .BKTSIZE
BEGIN

+

PANY OSPLIT TYPE S5 it

3 or & bkt split ( depending on status of

high set) where left-middle bkt is new record u/_befoce-duEs

and right-middle bkt, if it is needed, is a continuation bkt
w/ the after-dups. it is needed iff the dups aren't the whole hi
set it still is a continuation bkt.

teves NOTE FROM NOV-7-78

This case doesn't take into account the fact that the

whole bucket may be dups. In the case of all dups, we couid
end up generating an empty bucket when we don't have to (it

Po Yo Yo Xo o Yo Xo Yo YV, IV IV IV [V, IV (W 1V, [ W, IV, ]
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. 1611 1671 & LEND_CHAIN GTRU .POS_INSERT

: 161% 167% & THEN

: 161 1673 § BEGIN

s 1614 1674 S

: 1615 1675 5 If .DUPS = (,POS_INSERf ~ .BEG_CHAIN) LSSU .BKTSIZE

. 1516 1676 > THEN

: 1617 1677 S _

: 1618 1678 5 ! 1f high dups will fit w/ record, put them in a bucket together

; 1619 1679 S !

: 1620 1680 6 BEGIN

;1621 1681 6

. 1622 168% 6 '+

: 1623 1683 6 PoLYEY SPLIT TYPE 4 !t , .

;1624 1684 6 ! 3 bkt split where middle bkt is a continuation bkt containing

: 1625 1685 6 ! new record and dups following it

; 1626 1686 6 ' . )

: 1627 1687 6 v PYIT AND SPLIT TYPE 4B '!!!! however, if the hi set consists

; 1628 1688 6 ! solely of duplicates, we can still have a 2-bkt split case that

s 1629 1689 6 ! would not have been e1cked up by the previous algorithm ( since

: 1630 1690 6 ! it won't divide dups).
i 1631 1691 6 i-

: 1632 1692 6

; 1633 1693 6 IRABLIRBSV_CONT BKT] = 1;

; 1634 1694 6 IRABCIRBSW_SPLIT] = .IRABLIRBSW_POS_INS];

: 1635 1695 6

; 1636 1696 6 IF .END_CHAIN EQLU .EOB

;1637 1697 6 THEN

; 1638 1698 6 IRABLIRBSV_NEW_BKTS] = 1

: 1639 1699 6 SE

;1640 1700 6 IRABLIRBSW_SPLIT_1] = .END_CHAIN - .BKT_ADDR;

;1661 1701 6

;1642 1702 6 REC_ADDR = .BEG_CHAIN;

; 1643 1703 6 AP = 0,

: 1644 1704 6 RMSRECORD _KEY(KEYBUF _ADDR(2));

s 1645 1705 6 LEAVE DO_IT

; 1646 1706 6

; 1647 1707 5 END;

; 1648 1708 %

: 1649 1709 5

: 1650 1710 §

: 1651 1711 S

: 1652 1712 5

; 1653 1713 §

: 1654 1714 6

: 1655 1715 6

: 1656 1716 6

: 1657 1717 6

: 1658 1718 6

: 1659 1719 6

: 16€0 1720 6

;s 1661 1721 6

; 1662 1722 6

; 1663 1723 6

: 1664 17246 6

: 1665 1725 6

; 1666 1726 6

; 1667 1727 6

0030000 Br 0 BeReGs Ge B NEPINIGIRI VI RIVINI VIV T2 0000000 e V0 BIVIR PRIV R r R T NIBL IRV TN IR RSP SENr g,
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IF cPOS_INSERT EQLU .E0B
LSEIRAB[IRBiV_NEU_BKTS] = 1

; 1668 1728 6 . no RRV's) or a relatively useless bucket (some RRV's)., In any
. 1669 17%9 6 ! event we could end up generating an extra bucket when we
: 1679 1750 6 . don't have to

;1671 1731 6 te

; 1672 173§ 6

; 1673 17% 6 IRABLIRBSW_SPLIT] = .BEG_CHAIN = .BKT_ADDR;

: }g;g };Sg g IRABLIRBSW_SPLIT_13 = .IRABLIRBSW_POS_INSI];

. 1676 1736 6 1f .IRABLIRBSW_SPLIT] EQLU BKYSC_OVERHDSZ<O0, 16>

;1677 1737 6 THEN

. 1678 1738 6 IRABLIRBSV_EMPTY_BKT] = 1;

. 1679 1739 6

: 1680 1740 6 IRABCIRBSV_REC_W_LO]) = 1;

;1681 1741 6

. 1682 1742 6 If .END_CHATN LSSU .EOB

. 1683 1743 6 THEN

. 1684 1744 7 BEGIN

. 1685 17245 7 IRABLIRBSV_NEW_BK1S] = 3;

. 1686 17646 7 IRABLIRBSW_SPLIT_2) = .END_CHAIN - .BKT_ADDR;

. 1687 1747 7 END

. 1688 1743 6 SE

. 1689 1749 6 IRABLIRBSV_CONT_R] = 1;

: 1690 1750 6

: 1691 1751 6 LEAVE DO_IT

: 1692 1752 6

; 1693 1753 5 END;

; 1694 1756 5 ,

: 1695 1755 5 : { end of oddball update case w/ dups on both sides of new record )
; 1696 1756 5 !

. 1697 1757 & END;

; 1698 1758 4

: 1699 1759 4 L+

: 1700 1760 4 PV SPLIT TYPE 2 !t )

: 1701 1761 4 ! the new record must.go all by itself therefore, .

; 1702 1762 4 ! this is a 3-bkt split if there are no after-dups or no hi set and a 4-bkt
. 1703 1763 4 ! split if both of those exist even more exceptional, this can still be a
: 1704 1764 4 ! 2=-bkt split if there is no hi set at all =--- i.e., eob = end of the dups
: 1705 1765 4 ! chain

: 1706 1766 4 -

: 1707 1767 &

: %; };gg 2 IRABLIRBSW_SPLIT] = JRABLIRBSW_SPLIT_1] = ,IRABLIRBSW_POS_INS];
;17 1770 & IF_ .IRABLIRB$V_DUPS_SEEN]

17 1771 4 THEN

. 17 1772 5 BEGIN

17 1773 5 IRABLIRBSV_CONT_BKT] = 1;

. 17 1776 5 REC_ADDR = .BEG_CHAIN;

;17 1775 5 AP = 0;

;17 1776 5 RMSRECORD_KEY (KEYBUF _ADDR(2));

. 17 1777 & END;

21?7 1778 &

. 17 1779 4

;17 1780 4

: 17 1781 &

P 4 1782 4

;1?7 1783 ¢

17 1784 &

PIPIPIRIN) e cd d b d o el b e b OO
PN = OOV®NP N WO O

IF .POS_INSERT LSSU .END_CHAIN
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THEN
BEGIN

If END_CHAIN LSSU .€0B
¢ RABLIRBSV_NEW BKTS] = 3
IRABCIRBSV_CONT_R) = 1;

éaSB[IRBSH_SPLIT-ZJ = END_CHAIN - .BKT_ADDR;

END; ! { end of block defining Local symbols )
END; ! { end of do_it }
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! it the first split point is at the beginning of the data, this means that
' all data records will be moved out and only rrv’'s will be left in the
: original bucket ..... therefore, we can mark this bucket as empty

R P A S R I R I I E N E I E I E T T EYT Y

If A'x‘gAamaw_sme EQLU BKTSC_OVERMDSZ<0, 16>
wen O .IRABLIRBSV_REC_W_LO]
IRABLIRBSV_EMPTY BKT] = 1;

i B e oD e e ol e oo il e e i D e o o ) oo e ) i e e D e e o e
NN SNSNSNSN SN SN SN SN SN NSNS SN SN S SN SN SIS S S SN SN SN SN SN SN
ASUAVAVIN LS B S5 85 5 B B B B 5 N R AN NN A AN A A AN DO NI O A
AN 2OV NN NN = OO0 NN AN =2 OO0~ N
e e e o e e e e i o e e e i ) o e s s e e i conld o e e e s
00 0o G0 0D 00 0 0D 0D 00 00 00 0000 00 00~ ~y N N NN NSNS NN N N~
-2t 2 S O OOOOOOCOO O VO OY O OO OO 0000000000
AN = O D00 NN LS NN = O O 00 N O B AN = O D 00 O N
=2 PO AL NOAINL NI ANV AINI NI RONI NN £ S ANAAIWVHAIUVAVAUL S~
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RE TURN;
END: ' { ena of routine }
0C 88 00000 RMSSPLIT UDR::

PUSHR  #*“McCR?2,R3> :
SE 20 (2 00002 SUBL?Z #32, SP :
TN A9 L8 8F 8A 00005 BI(B? #72. 68(IRAB) :
44 A9 02 01 01 FO Q0O00A INSV 1, n, »?2, 68(IRAB) :
7€ D4 00010 CLRL  NUM_RRVS :
56 DD 00012 PUSHL  REC_ADDR ;
52 OE AS 9t 00014 MOVAB 14(RS), R2 :
56 52 DO 00018 MOVL R2, REC_ADDR ;
) 06 AS 3¢ 00018 MOVIWL & (BKT ABDR), RO :
6045 9F Q001F PUSHAB (RQ)[BKT_ADDR] :
76 D& 00022 CLRL LAST :
20 66 03 EO 00024 1%: 8BS #3, (REC_ADDR), 4% ;
5¢C 03 00 00028 MOVL 23 AP :
00006 30 00028 BSBW RM$RECORD VBN :
50 1C A& D1 000g¢ CMPL 28(BD8), RO :
05 12 000%2 8BNEQ $ :
0C AE 86 00034 INCW NUM_RRVS ;
03 11 00037 8RB b 3 :
OF AE B6 00039 §s: INCW NUM_RRVS+2 ;
6F 56 DO 0003C 3%: MOVL RECTADDR, LAST :

NO00G 30 0003+ &5B8W RHSGETNEXT_REC

32 v&4.,0=-742 Page
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04 AE 56 D1 00042 CMPL REC_ADDR, EOB ;1023
0C 1F oooag BLSS 1¢ .

50 56 55 (3 00048 4$: SUBL BKT_ADDR, REC_ADDR, RO L1029

LE A9 50 B0 0004C MOVW  RO,T78(1RAB) ~ :
4 A §0 80 00050 MOVW RO, 76(IRAB) :
51 17 A7 9A 00054 MOVIBL 23(IDX_DFN), R1 t 1030

51 51 09 78 00058 ASHL #9. RIS R '
1C  AE F1 A1 9E 0005C MOvAaB -18(R1§, BKTSIZE :
2C AE 22 A8 3( 00061 MOVIWL 34(RAB), REC_SIZE P 1032
2C AE 07 €O 00066 ADDL2  #7, REC SIZE ;

01 50 AA 91 0006A (MPB BO(IFABY, M 2 1036
C4 13 00068 BEQL 33 :
2C  AE 02 €0 00C7 ADDL2  #2, REC SIZE t 1036
0A 06 A9 03 E1 00074 5% BB( #3. 6(IRABR). 6% * 1040
78 A9 1C A4 01 00079 CMPL 28(8pB), 120(IRAB) T 1044
03 12 COO7E BNEQ 6$ .
0C AE 86 00080 INCW NUM_RRVS : 1046
20 AE 04 AE 56 (3 00083 6% SUBL3  REC_ADDR, EOB, RRV - 1050
04 AE 56 D0 00089 MOVL REC_ADDR, EO0B : 1051
52 56 D1 0008D CMPL RECCADDR, R2 : 1056
03 12 00090 BNEQ 78 © :
02FD 31 00092 BRW L7 :
56 08 AE D1 00095 7%: CMPL POS_INSERT, REC_ADDR : 1087
33 12 00099 BNEQ 98 " :
51 6E 01 €1 00098 ADDLY M LAST R1 : 1089
50 61 9A 0009f movieL (rRT), : .
50 D6 000A2 INCL RO :
06 AS 50 91 000A& CMPB RO, 6(BKT_ADDR) :
20 12 000A8 BNEG 9$ :
56 6E DO 000AA MOVL LAST, REC_ADDR : 1832
7€ D& 000AD CLRL -(SP) : 1
7€ 20 A7 9A OOOAF MOVZBL 32(IDX DFN), =(SP) :
50 00846 CA 3C 00083 MovIiwL 180(IFAB), RO :
60 B940 3F 000BB PUSHAW @96 (1RAB) [RO) :
00006 30 000BC BSBW RM$COMPARE _RE ( :
5¢ 0C €O 0008Bf ADDL2 #12, SP :
03 50 €8 000C" 8LBS RO, 8% :
0258 31 000¢5 8RW (3% :
50 56 00 PUOCB 8%: MOVL REC_ADDR, RO : 1103
FEA9 30 000(8 BSBW RMSMOVE KEY ;
LA A9 48 A9 BO 000CE MOVW 72(IRABY, 74(IRAB) : 1104
0448 31 000D3 BRW 72% : 1105
56 0F  AS 9F 00006 9%: MOVAB  14(R5), REC ADDR : 1116
24 AE TFHFFFFF  BF DO OOODA MOVL #21474836477 LAST_DIFF S 117
6€ D& 000E2 CLRL LAST 1118
28 AE D& 000E4 CLRL SAVE _REC_W LO © 1119
10 AE 04 AE 56 €3 000E? 10%: suBL3  REC_KDDR FOB, RNS L1
08 AE 56 01 000ED CMPL RECZADDR, POS_INSERT L1133
OA 1A 000F1 8GTRU  11%~ :

05 W A9 03 €O 000F3 8BS #3, 68(IRAB), 118 T 1138
10 AE 20 A€ €O 000f8 ADDL2  REC_SIZE, RMS RERY;
1C A 10 AE D1 000FD 11$: CMPL RHST BKTS1ZE L1146

03 1f 00102 BLSSU  13$% ;
0139 31 00104 1§s: BRW 32% ;
06 AS 95 00107 13%: 1518 6(BKT_ADDR) T 1148
13 12 0010A BNEQ 143 ;
0F 06 A9 03 €0 0010C BBS #3, 6(IRAB). 14% T 1150
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v04=000 RMSSPLIT_UDR 14-Sep=-1934 1§ 01:40 (RMS.SRCJRM3ISPLUDR.B32; 1 AL 3
04 AE 56 D1 00297 37% CMPL REC_ADDR, EOB ;1413
5 13 00%98 BEQL 08" ;
5C 03 go 0029D MOVL 23, AP ;1417
00006 30 002A0 8SBW RM$RECORD VBN P 1419
50 1C A4 D1 002A3 CMPL §a<eoa> RO :
05 12 002A7 BNEQ 8% :
0¢ Ag B7 Q02A9 DECW NUM RRVS L1421
03 11 Q02AL BRB 398" :
0E AE B7 002AE 38%: DECW NUM RRVS+2 L1423
00006 30 002B1 39%: BSBW RMSBETNEXT REC ;1425
04 AE 56 D1 002B4 CMPL REC_ADDR, EOB L1427
18 13 00288 BEQL 40$" :
7€ D& 002BA CLRL -(SP) P 1435
7E 20 A7 9A 002BC MOVIBL 32(IDX DFN), =-(SP) :
50 0084 CA 3C 002¢0 MOvIwL 180(IFKB), RO :
60 8940 9F 002CS PUSHAB @96 (IRA B)fROJ ;
00006 30 002¢9 BSBW RM$COMPARE _RE ( :
SE 0C €0 002C¢C ADDL2  #12. SP :
¢S S0 E9 002CF BLBC RO, 378 :
08 A 56 D1 00202 40%: CMPL REC_ADDR, POS_INSERT D 1442
2F 12 00206 BNEOQ 418" .
5¢ 03 00 00208 MOVL #3, AP L 1649
50 0084 CA 3C 00208 MovIwL 180¢IFAB) T 1452
§3 60 8940 3E 002E0 MOVAW a96<1nAe>tn03 R3 :
59 50 60 A9 (1 002ES ADDLY 96 (IRAB), RO, R1 : 1451
50 20 A7 9A 002EA MOVZBL 32(IDX DFN), RO :
00006 30 002€EE BSBW RMS$ COMPARE _KEY :
13 50 E8 002F1 BLBS RO, 418 ;
L4 A9 08 88 002F4 8ISB2  #8, 6B(IRAB) L 1456
0A 06 A9 03 €1 002F8 BB( #3° &4(IRAB), 41% . 1458
78 A9 1C A4 D1 002fFD CMPL 28(808) 120 (1RAB) t 1460
03 12 00302 BNEQ (1 ;
0C AE B7 00304 DECW NUM_RRVS © 1462
08 A 56 D1 00307 41%: CMPL RECZADDR, POS_INSERT L1467
13 18 00308 BLEQU 428 ;
L A9 08 88 00300 BISB2 #8, 68(IRAB) L1470
04 06 A9 03 E1 00311 BRC #3° 6(IRAB), 42% L1472
78 A9 1C A4 D1 00316 CMPL 28(808) 120 (1RAB) P 1474
03 12 00318 BNEQ 42% ;
0C AE B?7 0031D DECW  NUM RRVS L1476
FDC4 31 00320 42%: BRW 108" : 1128
W A9 02 01 02 FO 00323 43$: INSV 82, M1, #2, 6B(IRAB) . 1507
W A9 08 8A 00329 BICB2 #8. 68(IRAB) ;1508
50 00B4 CA 3C oos§o MovIwL 180(IFAB), RO 1 1519
60 B940 9F 00332 PUSHAB 896 (1RAB)(RO] ;
60 B940 3F 00336 PUSHAW @96 (IRAB)[RO] ;
7€ 20 A7 9A 0033A MOVZBL 32(IDX DFN), =(SP) :
0000G 30 0033 BSBW RMSMOVE :
SE 0C 0 00341 ADDL2  #12, SP :
28 A 0FE  AS 9 00344 MOVAB  14(RS5). 40(SP) P 1524
56 28 At DO 00349 MOVL 40(SP), REC_ADDR :
7€ D& 0034D 44$: CLRL -(SP) ;1530
7€ 00A6 (9 9A 0034f MOVIBL 166 (IRA e -<sp> ;
50 00846 CA 3C 00354 MOVZIWL 180(IFAB .
60 8940 3F 00359 PUSHAW aob(xRAa)tROJ ;
00006 30 00350 BSBW RM$COMPARE _RE ( :
SE 0C €O 00360 ADDL2  #12, SP :
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RM3SPLUDR 16-Sep-1984 02:03:28 AX=11 Bliss-32 v4.0-742 Page 41
v04-000 RM$SPLIT_UDR 14-Sep=1984 15:01:40 RMS.SRCIRM3SPLUDR.B32: 1 ¥ (%
08 A 10 AE D1 ooair 57%: CMPL  RHS, POS_INSERT ;1650
SO 1fF 00434 BLSSU 678 :
L8 A9 LA A9 B 00436 CMPW 74 (IRAB), 72(I1RAB) L1651
56 13 00438 BEQL 628 :
4L A9 08 88 0043D BISB2 #8, 68(IRAB) 1653
S0 11 00441 BRB 62§ 1656
4 A9 95 00443 58%: 1STB  68(IRAB) P 1669
03 19 00446 BLSS 59% :
0080 31 00448 BRW 658 :
08 AE 0 AE D1 0044B 59%: CMPL  RMS, POS_INSERT L1671
79 1B 00450 BLEQU  65% :
50 52 08 AE (3 oo«s; SUBL3  POS_INSERT, LHS, RO . 1675
50 20 AE €O 0045 ADDL?Z  RRVS RO :
1C AE 50 D1 00458 CMPL RO, ‘BKTSIZE :
3¢ 1€ 0045F BGEQU 63§ ;
L A9 10 88 00461 BISB2 #i6, 68(IRAB) ;1693
LA A9 48 A9 BO 00465 MOVW  72(IRAB), 74(IRAB) Y 1694
04 AE 10 AE D1 0046A CMPL  RHS, €08 11696
08 12 0046F BNEQ  60% ;
L A9 02 01 01 FO0 00471 INSV  #1, #1, #2, 68(IRAB) . 1698
06 11 00477 BRB 61§ :
L A9 10 AE SS A3 00479 60%: SUBWS  BKT_ADDR, RHS, 76(IRAB) : 1700
56 52 D0 0047F 61%: MOVL LHS> REC_ADDR 11702
5C D& 00482 CLRL AP 1 1703
50 00B4 CA 3C 00484 MOVIWL 1B0(IFAB) : 1704
60 B940 9F 00489 PUSHAB 396(1RAa)tROJ ;
00006 30 0048D BSBW RHSRECORD _KEY :
SE 04 €O 00490 ADDL2 :
6C 11 00493 62% BRB 67£ 1 1705
50 08 A 10 AE €3 00495 638: SUBL3  RHS, POS_INSERT, RO P72
50 20 AE C0O 00498 ADDL2  RRV. RO :
1C  AE S0 D1 0049F CMPL RO, ‘BKTSIZE :
26 1€ 004A3 BGEQU 65§ ;
LA A9 52 55 A3 004AS5 SUBW3  BKT ADDR, LHS, 74(IRAB) 11733
LC AQ 48 A9 BO J04AA MOVW 72(TRAB) 76¢( IRAB) ;1734
OF 4A A9 B1 Q04LAF CMPW 74 (1RAB). #14 P 1736
05 12 004B3 BNEQG 648 :
4L A9 40 B8F 88 004BS BISB2  #64, 68(IRAB) T 1738
44 A9 08 88 004BA 64%: BIS82 #8, 6B(IRAB) P 1740
04 AE 10 AE D1 004BE CMPL RHS, EOB D 1742
4C 1F 004C3 BLSSU  69% ;
4 A9 20 88 004C5 BISB2  #32, 68(IRAB) L1749
56 11 004C9 BRB 72% L1791
50 48 A9 3C 004CB 65%: MOVIWL 72(IRAB), RO P 1768
4 A9 50 80 004CF MOVW RO, 76(IRAB) :
LA A9 50 80 00403 MOVW RO, 74(IRAB) ;
4 A9 95 00407 TSTB  68(I1RAB) S 1770
18 18 004DA BGEG  66$ :
4 A9 10 88 0040C BISB2 #16, 68(IR 21773
56 52 DO 004ED MOVL LHS. REC_A L1774
5C D& 004E3 CLRL AP 21775
50 00B4 CA 3C Q04ES MOVIWL 180(IFAB) 21776
60 B940 9F Q04LEA PUSHAB 396(IRAB)fR0] ;
00006 30 004EE BSBW  RMSRECORD_KEY :
5E 04 CO 004F1 ADDL2  #4, SP :
04 AE 08 AE DV 004F4 66%: CMPL PO$ 1nsear. EOB 21779
08 12 004F9 BNEQ  68%” :

< 0
—~=

04 s Vo 0,3 0y Ve Ve Be Ve VeV B0 VeV s CsVs Vo Ve Be Vs Be B B¢ e 8y We Be s 080 %0 0e BeDeneBrBWsGeBoVeBeBeBeBotbeBbooe ®r o




— mw SR ANSBIQ VIR L QIR TL IR IR IR PR IQ IR QIR P TRIN IR IR TRIG PR ININOE QOB IGTRIQ IR IRIQIQ IR PO PP QR "B 0R %R IR R0 B egsg e e

N~ - u W O© NITO MO-~r
. o« @ O 00O Ore—
w N M N AN MNMND oooo
- = = = e e e
o A RI B NI BIRI NI NI NI NI NI EI NI N N L RL]
9
a
N
8 e
~ON
[ L,a)
oam
L] -
~F o
>0 ~
| @
o2 L.
Mma o~ o
rvy @ ——
(7. a) < ~
wE o [ o] [
el ¢ ] ~ My
—tTY N (V] ™~
L o x -
x W o ~UIT s~
-— N ~ X e— -~ 0
— . - - N Gaxw <<
Tty o - < (g 4 g A
> X L [+ 4 ac - s« & (Xea M
[ g 4 W @O = N N~ (O
> s Vv O - wam ~—oeoa -
— £ W 0 Wvad 0Oovunndg
= — ~O < 0 a
] - - > a sy
WANBNAB AN W ~JTOOXE
WO —NVNVONTOO—MW-TFMMO-TLC
[gVIX SRR J S W W N I8 .ol M G R X X
Mye—
o0
ne e - D08 NN ooy
Oy >» SO JO0@O O30 Oax
Or— wvVIDAawl. wuouDawunuvaoaam
ZxxFOFT O—x—IDODEZAO—adOwm
.luhunluw —DUOUOOOOWVMWOOO<A @@
oo
-
[ }
aa se oo se ae oo ..
NV O [ L B PRANR [ d
VY7, ] r~ a0 o OO (4]
19 OO O AP [
V4V e IX 4

e Oe—M0 L — N OV Qe 30
- OOOOO ™ v — — AICUCUCUMNMIMNY VY
~F IAWNIANWEWAA WAL NN N N
COOOOOOOOOOOOOO0OO0O

(o le alelelelelealalealelealelelsls ”
Or W WA= OM—NOVO AN O
WO~ O OO WO LMOO O
+
WIS WO O T ONOdAdM O W
O L= O OONNINICOOOMO M
w
x
[« 4
a O L ¢ o [ d
O - X 3 3 x
a
@
[7,]
[aod
- W w O Coww oo w a
O o o dLO CLILN ®
c
-
O < 7 IO 7~ &
- O F e ~F~r W
[« 4
o -
Qo o o (Va) w"
=D O L ¢ o @
L] &
-— >
o b -
- w
a. ~r [¥a)
(V) M (")
oo [ a) -—
x — a0
[+ 4 —
[ ]
o ~N
[ o -
[V )
- 4 [
o ~r c
D20 -
SO L N
ao 3 wN
wm [®) ~
Mg [+ 4 -—
xEO
o> XS se




RMISPLUDR
0 0

SOV OO OOVOVOVOVOVOBPOOOCOOOOOAOVW NNNNNNNNNNOCPOCOPFOC O NN 8

— e e el crdd el 0 e il i ) ) i —h ) il St ik it el ol e el il ) el ) i D e il D D el il S D il i il D el el D D el D D i) D D D D e i
WU = OO NN NN =2 OO0 NN WN = OO0 N VI N — O 00D NN IS N = O D00 O N 2~ L) = O O 00~

0o GO0 OO 0000000 NN NNNNNNNNSNNSNSNSNNSNSNSNNSNSNSNSNSNSNNNSN NSNS SN NS SN SN SN SN SN N Y

[ I TE T E I AN I E AT E A R FE PR PR PR PR REEE LR X R R T N T T N T N A A I IR IR TP TP TP I TN YO T IO SR T YR I ST s

— bt =t O OO0 O00O00
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16-Sep=-1984 0§:03:28 VAX=11 Bliss=32 Vv&.0-742
14-Sep=-1984 15:01:40 P

liss
RMSSPLIT_UDR_3 S [RMS.SRCIRM3ISPLUDR.B3?;1

XSBTTL 'RMSSPLIT UDR _3'
GLOBAL ROUTINE RMS$SPCIT_UDR_3(RECSZ) : RLSRABREG_4567 NOVALUE =

+é

FUNCTIONAL DESCRIPTION:
This routine calculates bucket splits for prologue 3 version files.

CALLING SEQUENCE:
BSBW RMSSPLIT_UDR_3(RECSZ)

INPUT PARAMETERS:
RECS? - packed record size including overhead

IMPLICIT INPUTS:
BDB pointer
BUFFER pointer
REC_ADDR -~ point of insert
?eg B;Nto be passed to RMSMOVE _KEY
in TRAB -- CURBDB, associated with bdb and bkt_addr
POS_INS corresponding to REC_ACDR
_ key butfer address
in 1FAB == key buffer size
BKTSB_NXTRECID = 0 in original bucket signals that this is
3 split due to a lack of id's in the bucket

OUTPUT PARAMETERS:
none

IMPLICIT OUTPUTS:
in JRAB --
it 2 bkt split == ) )
IRBSW_SPLIT, offset to split point ]
IRBSV_REC_W_LO -- set it split point is pos_insert and
record goes with (o set
key buffer 2 - new high key for original bucket, i.e. key to be
inserted at the index level
key buffer & - old high key
number of new buckets = 1
it original bucket was all rrv's, set IRBSV_EMPTY BKT fla?
. it new bucket is a continuation bkt., set IRBSV_CONT_BKT tlLag
it 3 bkt split -- _
same as abo;e with these changes: '
key buftfer 3 - implicitly it contains second key to be inserted
at _the index level ) )
IRBSW_SPLIT_1, offset to second split point
number of new buckets = 2 .
_ if right bucket is a continuation bkt, set IRBSV_CONT_R flag
it ¢ bkt split =-- )
same 3s above with these changes: '
IRBSW_SPLIT_2, offset to_third split point
number of new buckets = 3

ROUTINE VALUE:
FMsSUS
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1 ! SIDE EFFECTS:
' AP is clobbered

-~

OO0 ~NO AL AN = O V00 NO N B AN = O 000 NOM W B LN = O D 00 O VNV SN = O D 00 N O 5 N — OO 00 O NV IS N

-

BEGIN

EXTERNAL REGI
COMMON_RA .
R_REC_ADD .
RTIDXTDFN
cOmmoR_10

LOCAL
SAVE_REC_W_LO,
NEED “RRV
POS_INSERT,
E08;

1)y DOV

LAST : REF BBLOCK,

LITERAL
RRV_SIZIE = 9;

LABEL
PO _IT,
HACF,
NEXT;

DO_IT :
BEGIN

! define a block so that we can have some common checks before returning
s successfully

HALF
BEGIN

+

Define a block so that we can simulate a go-to (naughty, naughty),
if we have decided that we are positioning at the end of the bucket
L we're in somewhat of an ascending order, where the last record
inserted is a duplicate of the new record, skip over the 50-50 code
and go to the code to take duplicates into account.

COO0OO0OOOOO 0O V0000 0O 000000000000 00000000~~~ ~~~

scan 1 -- Calculate size of existing rrv's and total number of rrv's
needed to move the whole bucket out ( worst case). As a side effect,
adjust eob pointer to point to the rrv's instead of freespace. Assume
not empty bucket until showed otherwise.
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JRAB[IRBSV_EMPTY _BKT] = 0;
; new rec is tried 1st with hi set, then with lo set

anaElaasv-Rsc_u LO
IRABLIRBSV_NEW_BRTS
NEED_RRV =70,
POS_YNSERT = ,REC_ADDR;

RECCADDR = .B¥T_ADDR + BKT$C OVERHDSZ;

EggT= .SKT_ADDR + .BKT_ADDR[BKTSW_FREESPACE];

1; ! assume 2-bkt split until showed otherwise

BEGIN

BUILTIN
AP;

IF .REC_ADDRLIRCSV_RRV]

THEN
EXITLOOP;

AP = 3;

%LE&BDB[BDBSL_VBNJ EQLU RMSRECORD_VBN()
NEED_RRV = .NEED_RRV + 1;

LAST = .REC_ADDR;

(o :Fo < To -To-Jo Lo Xv Jo-To-To To Jo -To To To Yo To To -To Ts To To.]
L OV0000000000000000000 ~~~N N~~~
NI =2 OO 00 N O B LN = O D 00 N O N 8 LD

O
W

00 00 00 00
OO0 0
~NO WV

It the front compression of the current record is zero, save its
address as the last noncompressed key. This may prevent a bucket
scan when it comes time to extract and re-expand the key of the
last record in the bucket.

(wlelelele e
(o NV P TV [N e

[}
i
i
i
i
IF .IDX_DFNCIDX$V_KEY_COMPR)
THEN
BEGIN
%LEQ('REC'ADDR + RMSREC_OVHD() + 1)<0,8> EQLU 0
IRABLIRBSL _LST_NCMP] = _REC_ADDR;
END;
gngGETNEXT_REC()
UNTJL .REC_ADDR GEQU .EOB; ! end of first scan

! Now that we have the address of the last record in the bucket, store
; the key of that record in key buffer 4, to be used by index updating.

IF .LAST NEQU 0
THEN
BEGIN

LOCAL

V0 VOVOVOVDO0
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1987 TMP_ADDR;
1988
BUILTIN
AP:
TMP_AD®R = ,REC _ADDR;
RECCADDR = .LAST;
AP = 0; ! overhead and compressed form

RMSRECORD_KEY (KEYBUF _ADDR(4));
Egg_ADDR = . TMP_ADDR]

! Set SPLIT 2 and SPLIT_1 to be EOB, so it there are less than 3 new
; buckets BRT_SPL can use the value without having to recalculate it,

iRAB(IRBSU_SPLIT_1J = JIRABLIRBSW_SPLIT_2] = .REC_ADDR - .BKT_ADDR;
; Set up the bucket size
BKTSIZE = IDX_DFNCIDXSB_DATBKTSZ]*512 - BKTSC_OVERHDSZ - BKTSC_DATBKTOVH;

; It this is an update, may have to count in an rrv for the existing record

If .IRABLIRBSV_UPDATE]
THEN

BEGIN

%;EﬁBDB[BDBSL_VBNJ EQLU . IRABLIRBSL_PUTUP_Von]
NEED_RRV = .NEED_RRV + 1;

END;
RRV = _EOB - .REC_ADDR; ! size of existing rrv's
EOB = .REC_ADDR; ! adjust eob

; special case it, if the bucket was all rrv's

(o o Yo T o Yo o Jo JV N IV VIV IV IV IV IV o F oF 2N AW LB o oW S5 S O T e T TON O TP TON (WY T TN TN

~
WA= OV NN WN OO~V NN = O V00 NN IS NN = OO 00 NN S WNAD = OO0 00

%LE&REC_ADDR EQLU .BKT_ADDR + BKT$C_OVERHDSZ
BEGIN

NNNOOON

! Bkt is all rrv's get the record wouldn't fit so we need to
! allocate another bkt ( 2 bkt split). Yet special case it so as not
; to make another idx entry, only to update the existing one by

~0 0 0 0 O O OO O 0 O O O O OO 00O O OO OO0 O OO0 OO OOOOO0OOOOOOOOP0
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g;g ! setting empty bucket flag.

976 IRABLIRBSW_SPLIT] = .REC_ADDR - .BKT_ADULR;

g;g LEAVE DO_IT

3;8 END; ' end { of special case an all=rrv bucket )

981 e
. 1982 !+ BLOCK 1 » _ .
. 1983 ! Special Case == |f we can detect a possible ascending order to these
; 1984 ! records it probably will be better to do a straight point of insert split

< 0
(o 1
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; 1985 2044 i which would put the new record in 3 bucket all by itself.
: 1986 2045 . Do this kind of split if and only if all the fol{ouing conditions are met:
: 1987 2046 ! 1) the record is being inserted at the end of bucket
: 1988 2047 ! ¢) the last record physically in the bkt is the last record to have
; 1989 2048 ! been inserted
: }gg? %8?8 ; 3) the last record and the new record do not have duplicate key values
;1992 2051 ! Note that if the; are duplicates, we can still make an optimization by
R }ggz %8;% E skipping the 50-50 split code.
; 1995 205¢ ! Note that LAST cannot be zero, since if it were we would have an all
: 1996 2055 ' rrv bkt,
;1997 2056 ‘-

1998 2057

1999 2058 [F .POS_INSERT EQLU .REC_ADDR

2000 2059 AND

2001 2060 (CC.LASTCIRCSW_ID] + 1) AND XX'FFFF') EQLU .BKT_ADDRLBKTSW_NXTRECID])

2002 2061 THEN

BEGIN
REC_ADDR = .LAST;

' Check for duplicates:

! It the key is compressed, and the new key has a length of zero, then
: we know it is a duplicate of the previous one.

E It the key is not compressed, then compare the new key (key buffer 3)
)
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2011 2070 with the previous key.
2012 207
2013 2072
2014 IF . IDX_DFNCIDXSV_KEY_COMPR]
2015 2074 THEN
2016 2075 BEGIN
2017 2076
. 2018 2077 IF . (.IRABLIRBSL_RECBUF])<0,8> NEQU 0
. 2019 2078 THEN
. 2020 2079 BEGIN
; 2021 2080
. 202¢ 2081 ! Since we have detected a possible ascending order in the
. 2023 208¢2 ! input, let's try to optimize a Little and split at the point
. 2026 2083 ! of insert. Send the record by itself into the new bucket
. 2025 2084 ! and store the new high key of the old bucket in keybuf?,
: 5859 gggg ! the high key of the new bucket in keybut4, and split point.
. 2028 2087 RMSMOVE (. IDX DFNLIDX$B_KEYSZ],
: 2029 2088 KEYBOF _ADDR(4);
. 2030 2089 KEYBUF _ADDR(2));
. 2031 2090 RMSMOVE (. JDX DFNLIDXSB_KEYSZ],
; 2032 2091 KEYBOF _ADDR(3)
: 2033 2092 KEYBUF JADDR (&)} ;
; 203¢ 2093 IRABLIRBSW_SPLTT] = .IRABLIRBSW_POS_INS];
; 2035 2094 LEAVE DO_IT;
. 2036 2095 END
. 2037 2096 SE
. 2038 2097 LEAVE HALF
. 2039 2098 END
; 2040 2099 SE
. 2041 2100 BEGIN

< X
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. 2042 2101 6
s 2043 210% 6 LOCAL
; 2044 2103 6 REC_OVHD;
s 2045 2106 6
; 2046 2105 6 BUILTIN
;2047 2106 6 AP;
. 2048 2107 6
. 2049 2108 6 REC_OVHD = RMSREC_OVHD(0);
. 2050 2109 6 AP = 3; ! Contiguous compare of keys
. 2051 2110 6
; 2052 2111 6 IF RMSCOMPARE _KEY ( ,REC_ADDR + ,REC_OVHD,
. 20%3 211§ 6 KEYBOF _ADDR(3),
; 2054 PR .IDX_DFNLIDXSB_KEYSZ] )
; 2055 2114 6 THEN
; 2056 2115 7 BEGIN
. 2057 2116 7 RMSMOVE (. IDX DFNCIDXSB_KEYS2],
. 2058 2117 7 KEYBOF _ADDR(4)
: 2059 2118 7 KE YBUF TADDR(2) § ;
. 2060 2119 7 RMSMOVE (. IDX _DFNCIDX$B_KEYSZ],
2061 2120 7 KEYBOF _ADDR(3);
. 2062 2121 7 KEYBUF _ADDR(4));
. 2063 2122 7 IRABLIRBSW _SPLYIT) = [ IRABLIRBSW_POS_INS];
. 2064 2123 7 LEAVE 00_IT;
. 2065 2124 7 END
; 2066 2125 6 ELSE
. 2067 2126 6 LEAVE HALF
. 2068 2127 6 END
. 2069 2128 6
. 2070 2129 6 ! *» end of BLOCK 1 «
. 20N 2130 6 !
. 2072 2131 4 END;

2073 2132 &
. 2074 213 4 KEC_ADDR = .BKT _ADDR + BKTS$C _OVERHDSZ;
; 2075 2134 & IRABCIRBSL_LST_RCMP) = _REC_KDDR;
; 2076 2135 & LAST_DIFF = XXV7FFFFFFF®;
. 2077 2136 4 LAST = Q;
. 2078 2137 4 SAVE_REC_W_LO = 0;
. 2079 2138 &
. 2080 2139 & '« BLOCK 2 * o . ) .
. 2081 2140 ¢ ! Start from the beg1qn1n?.of.the bucket and scan rightward. First find the
. 2082 2141 & : 1st place the rhs will it in 1 bkt then, as long as the Lhs will fit in
; 2083 2142 & : 3 bkt, try to tind an optimal point, |[f there is no point where the rhs
s 2084 2143 & ! and Lhs will both fit, we can't do a 2-bkt split and this case will fall
. 2085 2144 & ! out.
. 2086 2145 & !
; 2087 21L6 &
. 2088 2147 & WHILE 1

2089 2148 4 DO
; 2090 2149 S BEGIN
; 2091 2150 § RHS = ,EOB - .REC_ADDR;
. 2092 2151 S

2093 2152 % IF .REC_ADDR LEQU .POS_INSERT
. 2094 2153  § AND
; 2095 2156 5 NOT .IRABLIRBSV_REC_W_LO]
; 2096 2155 5 THEN

2097 2156 § RHS = .RHS + _RE(CSZ;

2098 2157  §
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2099 It the primary key is compressed, then the righthand side total must

include the count of characters currently front compressed off the
key of the record which will be first in the right bucket.

ﬁlDX_DFN[IDXSV_KEY_COHPR]

If

THE : : :
It the point of insertion of the new (updated) record is the same
as that of the current spiit point, and the new (updated) record

1
i
! is to go in the new (right) bucket, the the number of front

; compressed characters to be added to the righthand total comes
i

i

E

S e Be T V20 B e

from the currently compressed key of the new (updated) record.
This key will be found in keybuffer 5, if the current operation
1ss;GTSdPDATE, or in a record buffer, if the current operation is
3 .

IF  (.REC_ADDR EQLA .POS_INSERT)
AND

NOT .IPABLIRBSV_REC_W_LO]
THEN

ERHS = LRHS + _(KEYBUF _ADDR(S) + 1)<0.8>
RHS = .RHS + .(.IRAB(IRBSL_RECBUF] + 1)<0,8>

If the current sglit point is not at the point of insertion of
the new (updated) record, or if it is but the new (updated)
record is to go in the old (left) bucket, then the first record
in the new (right) bucket will be the current record, and the
number of characters currently front compressed off its key is
added to the righthand side total.

[ a 2 TR

SE
%LEQREC-ADDR LSSA .EOB
RHS = _RHS ¢ _(.REC_ADDR + RMSREC_OVHD(0) + 1)<0,8>;

* BLOCK 3 »

The right hand side tits if there is enough room and there are id's

available. |d's are always available in the new bucket in the update
situation, or it we're Leaving at least 1 record behind in the old

tlauc:eti ngge that nxtrecid is always zeroed if this is a split due to
ack ot id’s.

P

IF A:gs LSSU .BKTSIZE
(.8KT_ADDRIBKTSW_NXTRECID] NEQ O

OR
6£nAetlnasv,upoA7£J
62EC_ADDR NEQA (.BKT_ADDR + BKT$C_OVERHDSZ)
. IRABCIRBSV_REC_W_L0))

THEN

BEGIN
LHS = _REC_ADDR - (.BKT_ADDR ¢ BKTSC_OVERHDSZ);

- . -
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IF NOT .SAVE_REC_W_LO
THEN

TMP = .REC_ADDR;
REC_ADDR =~.BKT ADDR + BKT$C_OVERHDSZ;
LAST = .REC_ADOR;

gglLE .REC_ADDR NEQU .TMP

& IRABLIRBSV_REC_W_LO] = O;
: ! 2 bkt split is possible rec_addr points to the most ]
: ! optimal place since we had To back up, reset Last to point
: ; to the record immediately before the split point
; BEGIN
; LOCAL
; TMP;

BEGIN
LAST = .REC_ADDR;

: 2156 2215 6
. 2157 2216 6 If .REC_ADDR GEQU .POS_INSERT
; 2158 2217 6 AND
. 2159 2218 6 .IRAB(IRBSV_REC_W_LO]
. 2160 2219 6 HEN
;2161 2220 6 LHS = .LHS + .RECSZ;
. 2162 2221 6
: 2163 2222 6 I+ BLOCK &4 o .
. 2164 2223 6 ! will Lhs fit ? Lhs doesn't tit if there is no space in the
;2165 22264 6 ! bucket, or if there won't be any id's available in the bucket.
; 2166 2225 6 . it not & it there is no previous point at which it fit, goto 3-bkt
; 2167 2226 6 ! split code if there is a previous place where we could have had a
. 2168 2227 6 ! 2-bkt split, use it
. 2169 2228 6 !
. 2170 2229 6
; };% %%g? g IF .LHS + ,RRV ¢+ (RRV_SIZE * .NEED_RRV) GTRU .BKTSIZE
;2173 2232 6 ! 1d's will be available in the original bucket if we aren't
;2174 2233 6 ! out ot id's to begin with, if this is an update,
; 2175 2236 6 ! or if the new record is going in the new bucket
;2176 2235 6 !
. 21177 2236 6 OR
. 2178 2237 7 (.BKT_ADDR[BKTSW_NXTRECID] EQL O
. 2179 2238 7 AND
. 2180 2239 7 NOT .IRAB{IRBSV_UPDATE]
. 2181 2240 7 AND
; 2182 2041 7 .IRABLIRBSV_REC _W_L01)
. 2183 2242 6 THEN
. 2184 2243 7 BEGIN
. 2185 2244 7
. 2186 2245 7 IF .LAST gQL O
. 2187 2246 7 THEN
. 2188 2247 7 EXITLOOP;
. 2189 2248 7
. 2190 2249 7 REC_ADDR = ,LAST;
191 2250 7
192 2251 7
193 22%2 7
1 2253 7
! 225 7
1 2255 7
1 2256 7
1 2257 7
1 2258 7
2 2259 8
2 2260 8
¢ 2261 8
2 2262 8
2 2263 8
2 2064 B
J 2265 8
2 2266 8
P4 2267 8
2 2268 8
< 2269 8
2 2270 9
Z 2271 9
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. 1t the tront compression of the current record is zero,
' save its address as the lLast noncompressed key. This may
! prevent 8 bucket scan when it comes t1me to extract and
re-expand the key of the Last record in the bucket
immediately before the split point.

IF . IDX_DFNCIDXSV_KEY_COMPR]
THEN
BEGIN
%LE&(.REC_ADDR + RMSREC_OVHD() + 1)<0,8> EQLU 0

END IRABLIRBSL _LST_NCMP] = _REC_ADDR;

RHSGETNEKT RECQO);
END;

END,

RMSMOVE KEY(.LAST, .REC_ADDR);

IRABLIRBSW_SPLIT] = _REC_ADDR - .BKT_ADDR;

! treat another exception case of the new record going off into
: a cont. bkt all by itselt

IF .IRABLIRBSW_SPLIT] EQLU .IRABLIRBSW_POS_INS]

THEN
%LEQIRAB[IRaiu_SPLIT] EQLU .IRAB[IRBSW_SPLIT_1]
IF NOT .IRABLIRBSV_REC_w_LO]
THEN
BEGIN
BUILTIN
AP;
AP = 3;

! It the new last key in the bucket equals the key
! to be inserted in the n»w bucket, then we have 2
; continuation bucket.
[F NOT RM$COMPARE _KEY ( KEYBUF ADDR(%
KE YBUF "ADDR(
DX DFN(IDXSB _KEYSZ]) )
THEN
IRAB{ IRBSV_CONT_BKT] = 1;
END;
LEAVE DO_IT

END; ' end of * BLOCK & * (LHS does not fit)
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; 2270 23%9 6 .

. 22N 2330 6 ! Lhs tits also, calculate the magic ratio

: 227% 2331 6 !

. 227 233% 6 DIFFERENCE = (.LHS * .BKTSIZE) -

. 22764 233 6 (,RHS *« (,BKTSIZ2E - (RRV_SIZE » .NEED_RRV) = _RRV));
. 2275 2334 6

;2276 2335 6 '« BLOCK S5 »

; 2277 2336 6 !

; 2278 2337 6

. 2279 2I38 6 IfF .DIFFERENCE GEQ O

. 2280 2339 6 THEN

. 2281 2340 7 BEGIN

. 2282 231 7

. 2283 2362 7 ! found the 1st point at which the magic ratio is positive
; 2284 234Y 7 ' was the last point more optimal, if so use it

; 2285 2344 7 '

. 2286 2365 7

. 2287 2346 7 IF ABS(.DIFFERENCE) GTRU ABS(.LAST_DIFF)

. 2788 2347 7 THEN

. 2289 2348 B8 BEGIN

. 2290 2349 8

;229 2350 8 IF .REC_ADDR EQLU .LAST

. 2292 2351 8 THEN

; 2293 2352 8 IRABLIRBSV_REC_W_LO] = 0

;2294 2353 8 ELSE

: 2295 2356 9 BEGIN

; 2296 2355 9 REC_ADDR = ,LAST;

; 2297 2356 9

; 2298 2357 9 IF .REC_ADDR LSSU .POS_INSERT

;2299 2358 9 THEN

; 2300 2359 9 IRABLIRBSV_REC_W_LO] = 0;

; 23501 2360 8 END;

; 2302 2361 8

. 230% 2362 8 LAST = 0;

; 2304 2363 7 END;

; 2305 2364 7

; 230¢ 2365 7 ! 2-bkt split is possible rec_addr points to the most
. 2307 2366 7 [ optnmal place

; 2308 2367 7 !

; 2309 2368 7

; 2310 2369 7 If .LAST £QL O .

.23 2370 7 THEN ! just backed up rec_addr, need to recalc last
; 2312 2371 8 BEGIN

. 23y 2372 8

: 2314 2373 8 LOCAL

; 2315 2374 8 TMP;

; 2316 2375 8

; 257 2376 8 TMP = _REC_ADDR

; 2318 2377 8 REC ADDR = BKI ADDP + BKT$C_OVERHDSZ;

;2319 2378 8 LAST = _REC_ADDR;

: 2320 2379 8

; 232! 2380 B8 WHILE .REC_ADDR NEQU .TMP

; 2322 2381 8 o)

: 2323 2382 9 BEGIN

;2324 2383 9 LAST = .REC_ADDR;

; 2325 2384 9 . _
. 2%26 2385 9 ! 1f the front compression of the current record is

<
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zero, save its address as the last noncompressed key.
This may prevent a bucket scan when it comes time to
extract and re-expand the key of the Last record in
the bucket immediately before the split point,

— s — o e e -

LEﬁIDX_DFN{IDXSV-KEY_COHPR]
} BEGIN
} %;Eﬁ('REC'ADDR + RMSREC_OVHD() + 1)<0.,8> EQLU 0
1 IRABLIRBSL _LST_NCMP) = _REC_ADDR;
END;
RMSGE TNEXT_REC();
END;

END;

RMSMOVE KEY(.LAST, .REC_ADDR);
IRABLIRBSW_SPLIT) = _REU_ADDR - .BKT_ADDR;

! treat another exception case of the new record going off into
' & cont. bkt all by itself

gafﬁlnAatxaasu_spLer EQLU . IRABLIRBSW_POS_INS]
[}

%LEQIRAB[IRB$H_SPL11] EQLU .IRABLIRBSW_SPLIT_1]

IF NOT .IRAB[IRBSV_REC_w_LO]
THEN
BEGIN

BUILTIN
AP;

AP = 3;
IF NOT RMSCOMPARE KEY ( KEYBUF _ADDR(2),
KEYBUF _ADDR(3),
HEN .IDX_DFNLIDX$B_KEYSZ] )
IRABLIRBSV_CONT _BKT] = 1;
END;
LEAVE DO_IT
END; ' end of * BLOCK § »

! the magic ratio isn't positive yet, so save all the context and
; move on to the next record

LAST_DIFF = .DIFFERENCE;
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. 2384 %443 6 LAST = _REC_ADDR;
; 2385 AN
. 2386 2645 6 If . IRAB(IRBSV_REC_wW_LO]
. 2387 2646 6 THEN
. 2388 2647 6 SAVE_REC_W_LO = 1;
. 2389 k48 6
. 2390 2649 S END; ! end of * BLOCK 3 «
;2391 2650 S
. 2392 2651 % ! Go get the next record, but special case when we are at the position
. 2393 245% 5 ! of insert.
. 2394 265% S !
. 2395 26564 5 NEXT
; 2396 2655 6 BEGIN
. 2397 26456 6
. 2398 2657 6 IF  .REC_ADDR EQLU .POS_INSERT
. 2399 2458 6 AND
. 2400 2659 6 NOT .IRAB[IRBSV_REC_w_LO]
. 260 2460 6 THEN
. 2402 2461 7 BEGIN
. 2403 2462 7
. 2404 2663 7 ! It this is an update, check to see if it needed an rrv, since
; 2605 2666 7 ! the record will go in the left bucket.
. 2406 2665 7 !
. 2607 2466 7 IF .IRABCIRBSV_UPDATE]
. 2408 2667 7 THEN
. 2409 2468 8 BEGIN
. 2410 2469 B
. 24N 2470 8 IF .8DBLBDBSL_VBN] EQLU .IRABLIRBSL _PUTUP_VBN]
. 2412 2471 8 THEN
P 2613 672 8 NEED_RRV = .NEED_RRV = 1;
. 2416 2473 8
;24615 2474 7 END;
. 2416 2475 7
;2417 2476 7 . Force record to low bucket, and put iy key buffer 2 the key
. 2618 2477 7 ! of the record we are inserting (currently in keybuffer 3),
; 2619 2478 7 !
; 2420 2479 7 IRABLIRBSY REC W LO] = 1;
: %2%} gzg? ; RMSMOVE (. IDx_DFNCIDX$SB_KEYSZ]), KEYBUF_ADDR(3), KEYBUF_ADDR(2));
. 2423 2682 7 ! 1t we are inserting at the end of the bucket, or if the record
. 2424 2483 7 ! at position of insert has a different key from that to be inserted,
s 2628 2684 7 ! Lleave NEXT so that no other record goes to the Left bucket (so tfar).
; 2626 2685 7 ! 1f the key is a duplicate, then keep them together in the left
. 2627 2486 7 ! bucket.
. 2628 2487 7 }
; 2629 2488 7 IF  .REC_ADDR EQLU .EOB
; 2630 2489 7 THEN
;263 2490 7 LEAVE NEXT
; 26432 2491 7 ELSE
;s 2633 26492 8 BEGIN
; 2634 2493 8
; 2635 2494 8 BUILTIN
; 2636 26495 8 AP;
; 26%7 2496 8
; 2438 26497 8 LOCAL
; 2439 2498 8 CURR KEYVY,
; 2640 2499 8 REC_OVHD;
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L 2500 8
. 2442 2501 8 REC_OVHD = RMSREC_OVHD(0);
;2443 2502 8
o 2444 2503 8 i When the key is compressed, we must build it first in key
;2445 2504 8 : bufter 5, and then compare. This build is easy because we
. 2466 2505 8 ! can take the front chars from the key to be inserted.
. 2447 2506 8 !
. 2448 2507 8
i 2449 2508 8 IF . IDX_DFNCIDXSV_KEY_COMPR]
; 2450 2509 8 THEN
. 245 2510 9 BEGIN
; 2452 2511 9 CURR_KEY = KEYBUF _ADDR(5)};
. 2453 251¢ 9 PMSMOVE ( . (.REC_KDOR + .REC_OVHD + 1)<0,8>,
;2454 2513 9 KEYBUF “ADDR(2),
;2455 2514 9 .CURR_REY );
; 2456 2515 9 RMSBUILD_KEY ( _REC_ADDR + .REC_OVHD, .CURR_KEY );
; 2457 2516 9 END
; 2458 2517 8 ELSE
. 2459 2518 8 CURR_KEY = ,REC_ADDR ¢+ .REC_OVHD;
; 2460 2519 8 P =3 ! Contiguous compare of keys
; 2461 2520 8
. 2662 2521 8 IF RM$COMPARE _KEY ( .CURR KEY
L0463 2522 8 KEYBUF ADBR(2),
. 2464 2523 8 .IDX_DFNCIDX$B_KEYSZ] )
. 2465 2524 8 THEN
: 26466 2525 8 LEAVE NEXT;
s 2467 2526 7 END;
; 2668 2527 7
: 3298 5253 g END; ! end of { at position for insert for the 1st time )
LYy 2530 6 ! Now RMS will scan the bucket starting from the current record
s 2472 2531 6 : position and keeping duplicates together since RMS does not want to
: 2473 2532 6 ! split the bucket in the middle of a duplicate chain, Before scanning
. 2474 2533 6 ! RMS obtains the size of the current record, saves its address in
. 2475 2534 6 ! IRBSL_LST_NCMP, if its key in zero front compressed, and saves the
; 2676 2535 6 ! key of the current record in keybuffer 2
;s 2477 2536 6 !
; 2678 2537 7 BEGIN
: 2679 2538 7
; 2480 2539 7 LOCAL
; 2481 2540 7 REC_OVHMD,
: 2482 2541 7 S REC_SIZE,
; 24B3 2562 7 NOT_DOP;
; 2684 2543 7 )
: 2485 2544 7 NOT_DUP = 0; ! assume duplicates
. 2486 2545 7 ) _
: 687 2546 7 ! Determine the size of the current record.
. 2488 2547 7 !
; 2489 2548 7 REC_OVHD = RMSREC_OVHD(O; S_REC_SIZE);
. 2490 2549 7 o )
; 269N 2550 7 ! Save the address of the current record if its key is zero front
;2492 2551 7 ! compressed.
; 2493 255§ 7 !
; 2694 2553 7 IF .IDX_DFNCIDXSV_KEY_COMPR]
; 2495 2554 7 AND
s 2496 2555 7 .(.REC_ADDR + _REC_OVHD + 1)<0,8> EQLL 0
. 2497 2556 7 THEN
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: 5233 IRABLIRBSL _LST_NCMP] = _REC_ADDR;
: 2500 ! Move the key of the current record into keybuffer 2. Fool RMSMOVE_KEY
. 250 . & Little by always clearing REC_W_LO so that we get in key buffer 2
: 8 5 the key associated with the record we are pointing to.
: 0 BEGIN
;250 LOCAL
; 0 TMP : BYTE;

0

0

TMP = _JRAB[]RB$B_SPL_B]TS];
IRABLIRBSY REC W _[0) = 0;

RMSMOVE KEV(.RECTADDR, .REC_ADDR);
é:SB[IRB&B_SPL_BTTSJ .THP

! Position to the next record which does not contain a key duplicate _to
; that ot the current record (whose key has been saved in keybuffer 2).

BEGIN
BUILTIN
IF .REC_ADDR EQLU .EOB
THEN
EXITLOOQP;
AP = 3.
%LEﬁBDB[BDB$L_VBNJ EQLU RMSRECORD_VBN()
NEED_RRV = _NEED_RRV - 1;
REC_ADDR = .REC_ADDR ¢+ .REC_OVHD + .S_REC_SIZE; ! get next rec
IF .REC_ADDR EQLU .EOB
THEN
EXITLOOP;

REC_OVHD = RMSREC_OVHD(0; S_REC_SIZE);
IF .IDX_DFNCIDXSV_KEY_COMPR)
THEN

BEGIN
{LEQ('REC'ADDR + _REC_OVHD)<0,8> NEQU O
NOT_DUP = 1;
END
ELSE
BEGIN _
AP = 3; ! Contiguous compare of keys

AN A WA AN A WA U VA VAL WA VA LA VLA VA LA VLUAUA VAWV VA VALV U VA VLAV AWV A VMU LA U VU LA A VAU UM YA LA AT U

W= OV NO VN WN 2O OO ~NO N NN OOV NNE NN 2 OO~ N NR) = OO 00 N N B N0 —

(NS NN NN SN SN N, SN ST NI N ST, N1 NI VTN, EL SN [ NI NT N1 ST NT. ST, ST.NT NS ST, V1. ST, N1, ¥ . NT. ST N1 N1 N7, ST Y NT ST N1, ST N1, VT, VT, S, V.
OO OO OO O OO OO~ N LAWTUAA A LAALUAVA LA AN LU LA VAWV LA LA VAU VA LUV VDAV AU U WAL
et et 2 O OOOOOOOCOOVIOVVVOVOVOVOLOOOOOOOOO000000 NN NN NN NNNNOOOOOOOOOO VNN
WA = OO~ N W) = OOV NO NS NN OOV NO NN =2 OO0 ~NON N L LR — O 00 NN SN = OO 00 ~
O O WO 00 O O O O O O 0o 00 0o o G 0O 0O OO 0D 00 00 00 G0 O 00 OO G OO G0 00 GO 00 G0 00 00 ~J ~J ~ ~J ~J ~J OB 00 00 00 00 00 00 OO O ~J ~J ~J ~ ~J ~J

- - - - - - - - - L] L ] » - - - L] [ 3 L ) L ] - - - [ ] L] » - - L ] - - - - - - L] - - - -» L ] - -
LYLNLSLNTL NSNS NN SN SN NI, S N N1 SN N1 S NS CL S L NN N1 N1, VT N1, ST, N1, N1 N ST, ST ST, U1, ST N7, ST N1, STV VT UT. VT, N],. V1. VT VT V1,9
ASOANNAVA LS B 28585 5 2 8 B 8 NN AN NN\ NN AN NI NI NP PO PO PRI RO NI A b acd b o e o o e D D

IF RMSCOMPARE _KEY ( .REC_ADDR ¢ .REC_OVHD,




B B s BB B e Be TN BV N,

NPV RVALNLAL NI ALALAI N AL PRV R RUNINL AL PV AL NN NINL NI R AR A NI NJIRJ R AJ AL NI A NN RN NN

[ FEYETFTEIETYTETEYE A TE TR FE FI R I PN T R NI RIS N I R R N RN RN L I N WA IR WA SR AP IR S TP T IO Y Y

(UL IV IV, IV, IV T o ]
VO ~NOSN O

oo 0COO0OCOOOOD NN~ NNNNN~NNOOOO OO O

O NN LA N TN VA IV VAWV NN A A TN VTN UTA M AV T UTUAIVIWALT AU
OOV~ IOV NN 2 OV NV WA OOV NS WNR =2 O 000 NN D ) = O

OOV OOV OVOVVOVOOY

2601

oC
o
P <]

RMSSPLIT_UDR_3

NINIPLNIPININLNI AL NN NI NI AR AL NI NI NN NN NI NI NVRONINDNONOND
oooocoocoorOrOOONO OO OO OO OO OO O OO OO OO

£S5 B B B NN N N NN RN NI N PO NN PO NI RO RO —2 —8 2 s a s
SN 2L OO NONWN S NN = O D00 N N BN = O 000 N O S~

N
oo
&~
o

NINONLNL NPV RVRONDND
o000 OO OOOO
[0 AV LV AV LV TV LV LU LV LV LV, ]
OOV NO VIS WA —O

OO0 N NNNNNNNNNNPFPOOOOOON O OO N~ 000000 00 00 00 O O «O 0 ~D 0 000 00 00 00 G0 00 00 00 00 00 00 00 00 ~O OO O

w1

984 0%:03:28 VAX=11 Bliss
984 15:01:40 [RMS.SRC]RM3
2
$

THEN B -
NOT_DUP = 1;

END;
If RMS is currently positioned to the point of insertion of the
updated record, and if the keK of the next record matches the
key of the previous record, then the updated record must go
into the old (left) bucket.

F .ﬁgg_ADDR EQLU .POS_INSERT
NOT .NOT_DUP

AND
N.IRABEIRBSV_UPDATE]
BEGIN
IRABLIRBSV_REC_W_LO] = 1;
{LEN.BDBEBDBSL_VBN] EQLU .IRABLIRBSL_PUTUP_VBN]

NEED_RRV = .NEED_RRV = 1;
END;

THE

END
; Loop until a non-duplicate record is found
UNTIL .NOT_DUP;
END; ! end of block defining NOT_DUP
! It the key compares brought us up to the pos of insert, see if the
! key of the new record matches the key of the record before the

]
]
; pgsitgon of insert. If it does, have to include the new record with
. the S.

]

IF .REC_ADDR EQLU .POS_INSERT

THEN
BEGIN
BUILTIN
AP;

AP = 3;

IF NOT RMSCOMPARE _KEY{( KEYBUF _ADDR(2),
KEYBUF “ADDR(Y),
.IDX_DFNLIDX$B_KEYSZ] )

THEN
BEGIN
IRABLIRBSV_REC_W_LO] = 1;
If  .IRABLIRBSV_UPDATE]
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; 2613 267% 8

. 2614 267% 8

. 2615 2674 8

. 2616 2675 7

. 2617 2676 7

; 2618 2677 6

; 2619 2678 6

. 2620 2679 5

i 2621 2680 &

. 622 2681 &

. 2623 2682 3 E
s 2626 268% 3

. 2625 2684 3 '
;. 2626 2685 3 '
. 2627 2686 & 8
; 2628 2687 &

: 2629 2688 & M
; 2630 2689 &

. 2631 2690 &

: 2632 2691 &

; 2633 2692 &

; 2634 2693 & L
; 2635 2694 4

; 2636 2695 &

; 2637 2696 & B
; 2638 2697 &

: 2639 2698 4

: 2640 2699 4 '
; 2641 2700 & !
; 2642 2701 & !
: 2643 2702 & !
; 2644 2703 &

; 2645 2704 & F
. 2646 2705 &

: 2647 2706 & !
; 2648 2707 & !
: 2649 2708 & !
: 2650 2709 & !
. 2651 2710 & !
: 2652 2711 & !
; 2653 2712 & !
: 2654 2713 4 !
: 2655 2714 & !
; 2656 2715 & !
: 2657 2716 & |
; 2658 277 & 1
: 2659 2718 &

;s 2660 2719 4 !
; 2661 2720 & '
; 2662 2721 & !
: 2663 2722 & !
; 2664 2723 & !
: 2665 2724 & !
; 2666 2725 & !
; 2667 2726 & !
. 2668 2727 & R
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AND
THEN.BDB[BDBSL_VBN] EQLU .IRABLIRBSL_PUTUP_VBN]
NEED_RRV = .NEED_RRV - 1;
END;
END;
END; ! end of NEXT
END: ! end of * BLOCK 2 *
ND; ! end of HALF
define a new block here so local storage can be redefined
EGIN
ACRO
BEG_CHAIN = LHS X,
END_CHAIN = RHS X,
DUPS = RRV X
OCAL
FIRST_KEY_EXPANSION;
UILTIN
If we end up with a duplicate chain here, we need to account for the
the fact that the first record which would end uf in a new bucket
will have it's tirst key expanded fully. Initialize the expansion
amount to 0
IRST_KEY_EXPANSION = 0;
Must be a 3 or & bucket split or we detected ascending order and the new
record was a dupe. We'll optimize here to the extent of tr to keep a

in
dup chain around the new record together and in the middle Suc et.
Note that ir a.l_the cases that follow the new record is going into the
middle bucket. Therefore, the ''Lhs'' will always fit, since it can only
get smaller (or stay the same size, in the degenerate case). Also note
hat in any of these cases, the left hand bucket may be empty of data

records (have only rrv's in it) if the first split point is at the
beginning and all data records get moved

RABLIRBSV_NEW_BKTS] = 2; ! assume 3-bkt split until shown otherwise
RABL IRBSV_REC_W_LO] = 0;

initialize key buffer 2 with the contents of keg bufter 3 (the value
of the primary key of the record being inserted). This is necessary
when the new record is at the be?xnn\ng of the bucket and is going 'nto
a bucket all by itself so that all the records in the bucket need rrv's
since they all move into the next bucket. i

At any rate, that seems to be the only case where key buffer 2 is not
correct coming into here and will be set correctly before leaving.

MSMOVE (. IDX_DFNLIDX$SB_KEYSZ), KEYBUF_ADDR(3), KEYBUF_ADDR(2));

Page
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; 2669 2728 & ‘ o
; 2670 2729 4 . Find beginning and end of this possible dups chain equal to the key value
; 2671 2730 ¢ ! of the record being inserted.
. 2672 2731 & !
: 2673 2732 4 REC_ADDR = .BKT_ADDR + BKTSC_OVERHDSZ;
. 2674 2733 5 BEGIN
: 2675 2734 5
: 2676 2735 5 LOCAL
: 2677 2736 5 STATUS,
. 2678 2737 S REC_OVHD
;2679 2738 5 S _REC_SIfE,
. 2680 2739 5 CORR_REY;
; 2681 2740 S
. 2682 27641 5 WHILE 1
. 2683 2742 5 DO
. 2684 2743 6 BEGIN
; 2685 2744 6
. 2686 2745 6 REC_OVHD = RMSREC_OVHD(O; S_REC_SIZE);
. 2687 2766 6
; 2688 2747 6 ! 1f the key is compressed, it must be rebuilt into keybuffer S first
. 2689 2748 6 !
; 2690 2749 6
; 2691 2750 6 IF . IDX_DFNLIDXSV_KEY_COMPR]
. 2692 2751 6 THEN
; 2693 2752 7 BEGIN
: 2694 2753 7 CURR_KEY = KEYBUF _ADDR(S);
: 2695 2754 7 RM$BOILD_KEY ( .REC_ADDR + .REC_OVHD, .CURR_KEY );
; 2696 2755 7 END
. 2697 2756 6 ELSE . i
; 2698 2757 6 ! Otherwise, we are already pointing to the beginning of the key
; 2699 2758 6 !
. 2700 2759 6 CURR_KEY = .REC_ADDR + .REC_OVHD;
: 2701 2760 6 AP = 3, ! Contiguous compare of keys
; 2702 2761 6 STATUS = RMSCOMPARE _KEY ( .CURR_KEY,
. 2703 2762 6 KEYBUF _KDDR(3),
: 2706 2763 6 .IDX_DFNCIDXSB_KEYSZ] ):
; 2705 2764 6 ) .
; 2706 2765 6 IF _NOT ,STATUS ' It key matched, found beginning of chain
. 2707 2766 6 THEN
. 2708 2767 6 EXITLOOP;
: 2709 2768 6
;2710 2769 6 IF .REC_ADDR LSSU .POS_INSERT
: 271N 2770 6 THEN
: %;}% 5;;} g RMSMOVE( .IDX_DFNLIDX$B_KEYS2], .CURR_KEY, KEYBUF_ADDR(2) );
: 2714 2773 6 IF  .REC_ADDR EQLU .EOB
: 2715 2774 6 OR
; 2716 2775 6 .STATUS LSS O
; 2717 2776 6 THEN
; 2718 2777 7 BEGIN
: 2719 2778 7
; 2720 2779 7 VYUY SPLIT TYPE 3 MY . L
. 2721 2780 7 ! No duplicates found. Ffor simplicity, do a 3-bkt sElit at the
: S;S% %;g; ; : point of insert with the new record 1n its own bucket.
. 2724 278% 7 IRABLIRBSW SPLIT] = IRABLIRBSW_SPLIT_1] = _IRAB[IRBSW_POS_INS];
. 2725 2784 7 LEAVE DO_IT
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. 2726 , .
; %g ; { end of didn't find a duplicate, put record in its own bucket )
; %g END;
Perd REC_ADDP = .REC_ADDR + .REC_OVHD + .S_REC_SIZE;
; %% END; ! {"end ot while no duplicate has been found )
: %g END; ! { end of block defining status for while Loop )}
: %9 ! Found the beginning of the dups chain, now find the end.
: %g BEG_CHAIN = .REC_ADDR;
s 2740 BEGIN
: ¢
. L2 LOCAL
; NOT_DUP,
: RECTOVHD,
: S_REC_SIIE;
: NOT_DUP = 0 ! assume more duplicates

RECCOVHD = RMSREC_OVHD(0; S_REC_SIZE);

. Ok, keep track ot how much the first key would expand if placed
! at the beginning of a new bucket.

%Lsﬁxux_or~[loxsv_xev_conpnl
FIRST_KEY_EXPANSION = .(.REC_ADDR + .REC_OVHD + 1)<0,8>;

0O
BEGIN

REC_ADDR = ,REC_ADDR + .REC_OVHD ¢ .S_REC_SIZE;
If TREC_ADDR EQCu .EOB
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THEN
EXITLOOP;
REC_OVHD = RMSREC_OVHD(0; S_REC_SIZE);
7 IF . IDX_DFNLIDXSV_KEY_COMPR]
68 THEN
98 BEGIN
71 IF . (.REC_ADDR + .REC_OVHD)<0,8> NEQU 0
72 THEN
. 2773 NOT_DUP = 1
; 74 END
: 75 ELSE
: ;9 BEGIN
; ;g AP = 3; ! Contiguous compare of keys
;2780 IF RMSCOMPARE_KEY ( ,REC_ADDR + ,REC_OVHD,
: 2781 KEYBOF _ADDR(3),
2782 LIo%_DFNCIDXSB KEYSZ) )
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THEN
NOT_DUP = 1

END

UNTIL .NOT_DuP
END; ! end of found end of dups chain

END_CHAIN = ,REC_ADDR;

found the beginning and the end of the chain. C(alculate its size.
It we Eot here via an update, we never called RMSSRCH_BY KEY to set
DUPS_SEEN for us, so let us do that now if necessary.” Also be sure
to factor in the amount of key exgansaon that the first key would
undergo if placed first in a new bucket. [f the keys aren't
compressed, don't sweat it -« FIRST_KEY_EXPANSION was initialized
to zero, and only .hanged if key compression is in effect.

IF_.POS_INSERT GTRU .BEG_CHAIN
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VNN = OO 00N W
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2803 THEN
gggg IRABLIRBSV_DUPS_SEEN] = 1;
2806 DUPS = .END_CHAIN = .BEG_CHAIN;
DUPS = .DUPS + _RECSZ ¢ TFIRST_KEY_EXPANSION;

IF_ .DUPS LSSU .BKTSIZE
THEN
BEGIN

4+

PYYY OSPLIT TYPE 1 !t

Duplicates found and fortunately, they all fit in one bucket,

so do a 3-bkt split with all of the dups in the middle bucket.
Because of the optimization used for dups being inserted ''in order’’
this can sitll be a 2-bkt split if the new record is being inserted
at the end of the bucket ,

22-jan=79 It LOA forced us to think that a bkt with all dups had to
be split ( only on put) be smart and just put new record by itselt,.
A better solution would be not to split at all, but at this date
it's rather inconceivable.

23-jan=79 [t's not only LOA that can fcol us, the bkt might have
had a lot of rrv's.
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IRABLIRBSW_SPLIT) = .BEG CMAIN = .BKT_ADDR;
IRABCIRBSWZSPLIT_1] = .ERD_CHAIN - .BRT_ADOR;

IF .END_CHAIN EQLU .EOB
THEN

BEGIN
IRAB{IRBSV_NEW_BKTS] = 1;
%zEﬁBEG_CHAlN EQLU (.BKT_ADDR + BKT$C_OVERHDSZ)
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; 2840 2899 7 BEGIN
. 2841 2900 7 IRABLIRBSW _SPLIT_ 1] = ,IRABLIRBSW SPLIT_21];
. 2842 2901 7 IRABLIRBSW_SPLIT] = _IRABCIRBSW_POS_INSI;
. 2843 290% 7 IRABLIRBSV_CONT_BKT] = 1;
. ¢844 2903 7 END
. 2845 2904 7
. 2846 2905 6 END
. 2847 2906 5 ELSE
. 2848 2907 6 BEGIN
. 2849 2908 6
. 2850 2909 6 IF . IRABLIRBSW_SPLIT] EQLU BKTSC_OVERHDSZ2<0, 16>
. 2851 2910 6 THEN
. 2852 2911 6 IRABLIRBSV_EMPTY BKT] = 1;
. 2853 2912 6
. 2854 293 6 . Only force record into the Low bucket if it is not the first
. 2855 2914 6 ! one in a duplicate chain.
. 2856 2915 6 !
. 2857 2916 6
. 2858 2917 6 [F .END_CHAIN GEQU .POS_INSERT
: 2859 2918 6 AND .TRABLIRBSW_SPLIT] NEQU .IRABLIRBSW_POS_INS]
. 2860 2s19 6 HEN
. 2861 2920 6 IRABCIRBSV_REC_W_LO] = 1;
. 2862 2921 5 END;
. 2863 2922 5
. 2864 2923 5 LEAVE DO_IT
; 2865 2924 S .
: %ggg %352 2 END; ! { end of duplicates found and they fit in one bucket )
: 2868 2927 4 ! This next test can only happen on an update so the all dupes case
. 2869 2928 & ! will fall thru to split type 2, which will put the new record by itself.
. 2870 2929 4 ! Consider oddball update case in which there are dups before and after
. 2871 2930 & ! position of insert. ( note that if this case doesn't apply, the duplicates
; 2872 2931 & i were only before or after -- and didn't fit with record -- so new record
. 287% 2932 & ! will end up by itself. For code flow purposes, leave that till Later).
. 2874 2933 4 !
. 2875 2934 4
. 2876 2935 4 IF . IRABCIRBSV_DUPS_SEEN]
; 2877 2936 4 AND
. 2878 2937 4 .END_CHAIN GTRU ,POS_INSERT
. 2879 2938 4 THEN
. 2880 2939 5 BEGIN
. 2881 2940 5
; 2882 29641 5 If .DUPS = (,POS_INSERT - ,BEG_CHAIN) LSSU .BKTSIZE
. 2883 294% ] THEN
. 2884 2943 5 ] .
; 2885 29644 5 ! if high dups will fit with record, put them in a bucket together
., 2886 2965 S :
. 2887 2966 6 BEGIN
. 2888 2947 6
. 2889 2948 6 e
. 2890 2969 6 LYY SPLIT TYPE 4 MM ) . ) o
., 2891 2950 6 ! 3 bkt split where middle bkt is a continuation bkt containing
; 2892 2951 6 ! new record and dups following it
. 2893 2952 6 ! , . )
. 2894 2953 6 PortYD AND SPLIT TYPE 4B !!!!! however, if the hi set consists
. 2895 2954 6 ! solely of duplicates, we can still have a 2-bkt split case that
; 2896 2955 6 ! would not have been picked up by the previous algorithm ( since

®eBe WV B NE g,
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. 2897 2956 6 ' it won't divide dups).
. 2898 2957 6 -
. 2899 2958 6
: 2900 2959 6 IRAB(IRBSYV CONT BKT] =
2 2901 2960 6 IRABCIRBSW_SPLIT] = 1R~ﬁr1aasu POS_INS];
. 2902 2961 6
; 2903 2962 6 IF .END_CHAIN EQLU .EOB
; 2904 2963 6 THEN
. 2905 2964 6 IRAB[IRBSV_NEW_BKTS] =
. 2906 2965 6 E
: 2907 2966 6 IRABLIRBSW_SPLIT_1] = .END_CHAIN - .BKT_ADDR;
; 2908 2967 6
. 2909 2968 6 REC _ADDR = .BEG _CHAIN;
: 2910 2969 6 RMSMOVE ( .IDX_BFNCIDXSB_KEYSZ], KEYBUF _ADDR(3), KEYBUF_ADDR(2) );
;2911 2970 6 LEAVE DO_ IT
: 2912 2971 6
; 2913 2972 S END;
: 2914 2973 S
: 2915 2974 § ! try to fit new record with before-dups in middle bucket
; 2916 2975 S !
: 2917 2976 S
; 2918 2977 S IF .DUPS - (.END_CHAIN - .POS_INSERT) LSSU .BKTSIZE
; 2919 2978 S THEN
: 2920 2979 6 BEGIN
s 2921 2980 6
: 2922 2981 6 '+
; 2923 2982 6 VLU SPLIT TYPE S 'ttt
: 2924 2983 6 ' $or 4 bkt split ( depending on status of
: 2925 2984 6 ! h\ h set) where left-middle bkt is new record with before-dups
: 2925 2985 6 ! ght-mlddle bkt, if it is needed, is a cont1nuatton bkt
; 292¢ 2986 6 ! u1th the after-dups. it is needed if the dups aren't the whole hi
; 2928 2987 6 ! set it still is a continuation bkt,
: 2929 2988 6 !
; 2930 2989 6 ! seave NOTE FROM NOV-7-78
; 2931 2990 6 ! This case doesn't take into account the fact that the
; 2932 2991 6 ! whole bucket may be dups. [n the case of all dups, we could
; 2933 2992 6 ! end ue generating an empty bucket when we don't ave to (if
: 2934 2993 6 ! no RRV's) or a relatively useless bucket (some RRV's). In any
. 2935 2994 6 : event we could end up generating an extra bucket when we
; 2936 2995 6 ! don't have to
; 2937 2996 6 l-
; 2938 2997 6
: 2939 2998 6 JRABLIRBSW_SPLIT] = .BEG CHAIN = .BKT_ADDR;
. Sgt? %888 g IRABLIRBSW_SPLIT_1] = ,JRABLIRBSW_POS_INS];
; 2942 3001 6 IF .IRABLIRBSW_SPLIT]) EQLU BKTSC_OVERHDSZ<0, 16>
; 2943 3002 6 THEN
: 2944 3003 6 IRAB[IRBSV_EMPTY_BKT]) = 1;
;s 2945 3004 6
;2946 3005 6 IRAB(IRBSV_REC_W_LO] =
; 2947 3006 6
; 2948 3007 6 IF .END_CHAIN LSSU .EOB
. 2949 3008 6 THEN
;2950 3009 7 BESIN
: 2951 1010 7 JRAB[IRBSV NEW BKIS]) = 3;
; 2952 011 7 IRABLIRBSW_SPLTIT_2] = .END_CHAIN - .BKT_ADDR;

2953 3012 7 END
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;2956 3013 6 SE
;2955 g01k 6 IRABLIRBSV_CONT_R] = 1;
;2956 015 6
;2957 3016 6 LEAVE DO_IT
: 2958 3017 6
; 2959 3018 5 END;
: 2960 3019 S ,
;2961 3020 5 ! { end of oddball update case with dups on both sides of new record )
. 2962 3021 5 :
. 2963 3022 & END;
: 2964 3023 &
; 2965 3024 4 '+
; 2966 3025 & fLENU SPLIT TYPE 2 M1t
: 2967 3026 4 ! the new record must.?o_atl by itsel! therefore, )
. 2968 3027 4 ! this is 8 35-bkt split if there are no after-dups or no hi set and a 4-bkt
; 2969 3028 & ! split if both of those exist even more exceptional, this can still be a
. 2970 3029 & ! 2-bkt split it there is no hi set at all ---- i.e., eob = end of the dups
;29N 3030 4 ! chain
; 2972 3031 4 t-
; 2973 3032 4
; %g;g %8%2 2 IRABLIRBSW_SPLIT) = IRABLIRBSW_SPLIT_1] = .IRABLIRBSW_POS_INSI;
. 2976 3035 & IF . IRABLIRBSV_DUPS_SEEN]
. 2977 336 4 THEN
. 2978 3037 5 BEGIN
: 2979 3038 5 IRABCIRBSV_CONT _BKT] = 1;
. 2980 3039 5 REC_ADDR =".BEG_CHAIN;
;2981 3040 5 RMSMOVE ( .IDX_DFNCIDX$B_KEYSZ], KEYBUF_ADDR(3), KEYBUF_ADDR(2) );
. 2982 3041 4 END;
. 2983 3042 4
; 2984 3043 4 IF_.POS_INSERT EQLU .EOB
: 2985 3044 & THEN
. 2986 3045 & IRABLIRBSV_NEW_BKTS] = 1
; 2987 3046 & ELSE
. 2988 3047 4
. 2989 3048 4 IF _POS_INSERT LSSU .END_CHAIN
;2990 3049 & THEN
;299N 3050 5 BEGIN
;2992 3051 5
; 2993 3052 5 IF .END_CHAIN LSSU .EOB
. 2994 3053 5 THEN
. 2995 3054 5 IRABLIRBSV_NEW_BKTS) = 3
. 2996 3055 S ELSE
s 2997 3056 § IRABLIRBSV_CONT_R]) = 1;
. 2998 3057 5
;2999 3058 5 IRABLIRBSW_SPLIT_2) = .END_CHAIN - .BKT_ADGR;
. 3000 3059 4 END;
. 3001 3060 & o
. 3002 1061 3 END; ' { end of block detining local symbols )
. 3003 306% 3 ‘
. 3004 3063 2 END; ! { end of do_it )
. 3005 3064 2 . ) L )
. 3006 3065 2 ! if the tirst split point is at the bea1nn1ng of the data, this means that
. 3007 3066 ! all data records will be moved out and only rrv's will be left in the
; 3008 3067 ! original ducket ..... therefore, we can mark this bucket as empty
. 3009 3068 !
. 3010 3069 2
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3070 g
3071 AND
307§ l NGT
107 g THEN
3074
3075
1076 2 RETURN;
3077 2
3078 1 END;
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1f  .IRAB[IRBSW_SPLIT) EQLU BKTSC_OVERHDSZ<0, 16>
.IRAB{IRBSV_RE(C_w_LO]
IRAB(IRBSV_EMPTY _BKT] =

(RMS.SRCIRM3SPLUDR, 832 1

. { end of routine )

00000 RMS$SPLIT UDR 3::
PUSHR

00002 SUBLZ
00005 BI(BZ
0000A INSV
CLRL
PUSHL
MOVAB
MOVL
MOVZWL

CLRL
8BS
MOVL
BSBW
CMPL
8NFQ
INCL
MOVL
8B(
B8SBW
TSTB
BNEQ
MOVL
BSBW
CMPL
BLSSU
TSTL
BEQL
MOVL
MOVL
CLRL
MOVZWL
MULL?
PUSHAB
B8SBW
ADDL?
MOVL
5%: SUBL3
MOVW
MOVWw
MOVZBL
ASHL
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PUSHAB

#*M<CRZ2,R>

#72, 68(IRAB)

R, M, 2, 68(IRAB)
NEED RRV

, REC_ADDR
T ADDR); RO

) (BKT ADDRJ
LAST

w%. (REC_ADDR), 4%

Rninscono VBN
gataoa) RO

NEED RRY

REC_KDDR, LAST

#6, 28 (I1DX DFN), 3%
RM$REC OVHD
%éRO)[REC ADDR]

REC _ADDR, 152(IRAB)
RM$BE TNEXT REC
REC_ADDR, Eo0B

18 ©

LAST

5%

REC ADDR, TMP ADDR
kQST RE( _ADDR
180CIFAB), RO

I.R

#3. RO

294 (1RAB) LRO)

RMSRE CORD _KE Y

8, SP

TMP_ADDR, REC_ADDR
BKTZADDR. RECZADDR, RO
ag =78 (1RAB)
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B §
RM3SPLUDR 16-Sep=-1984 02:03:28 VAX=11 Bliss=32 v4.0-742
| v04=000 RMSSPLIT_UDR_3 14-Seg-1984 1%:01:40 (RMS.SRCJRM3SPLUDR.B32: 1
56 50 30 AE (1 oossg ADDL3  S_REC_SIZE, RO, REC_ADDR
FF66 31 0056 BRW 63$
52 56 D0 00566 70% MOVL REC_ADDR, LHS
2C AE D& 00569 CLRL NOTZDUP
51 D& 0056C CLRL R1 =
00006 30 00S6E BSBW RMSREC OVHD
14 AE S0 00 00571 MOVL RO, RET OVHD
30 AE 51 D0 00575 MOVL R1. 48(SP)
0A 1C A7 06 E1 00579 BB( #4. 2BCIDX DFN), 718
50 14 AE 01 €1 0057¢ ADDLZ  #1. REC OVAD, RO
24 AE 6046 9A 00583 MOVZIBL (RO)CRET _ADDR], FIRST KEY EXPANSION
28 AE 14 BE4O6 9E 00588 71%: MOVAB  aREC _OVHBDLREC ADDR], ZO(SP)
56 28 AE 30 AE (1 O05BE 72%: ADDL3 S _RET_SIZE, 40(SP), REC_ADDR
04 AE 56 D1 00594 CMPL REC_ADDR, EOB
&2 13 00598 BEQL 76$
51 D& 0059A CLRL R1
00006 30 0059¢C BSBW RMSREC OVHD
14 AE 50 DO 0059f MOVL RO, RET _OVHD
30 AE 51 DO 005A3 MOVL R1, 48(3P)
28 AE 14 BE46 9E 005A7 MOVAB  aREC OVHDLREC ADDR], 40(SP)
07 1C A7 06 E1 005AD BB( #6, 28(IDX_DFR), 73$
28 BE 95 00582 1518 asd(spy
21 13 00585 BEQL 75%
18 11 00587 BRB 74$
5¢C 03 00 00589 73%: MOVL #3, AP
50 0084 CA 3C 00SBC MovIwL 180CIFAB), RO
53 60 B940 3E 005C1 MOVAW @96 (IRAB)[RO], R3
50 20 A7 9A 005¢6 MOVZBL 32(IDX_DFN), RO
51 28 AE DO 005CA MOVL 40(SP) T R1
00006 30 005CE BSBW RMSCOMPARE _KEY
04 50 E9 00501 BLBC RO, 75%
2C AE 01 D0 005D4 74%: MOVL #1, NOT_DUP
82 2C AE E9 00508 75%: BLBC NOT_DUP; 72%
10 AE 56 DO 005DC 76%: MOVL RECCADDR, RHS
52 08 AE D1 00SEO CMPL PASCINSERT, LHS
05 18 005E4 BLEQU 77%
4 A9 80 8F 88 005E6 BISB2 #128, 68(IRAB)
18 AE 10 AE 52 (3 005EB 77%: SUBLY  LHS, RHS, RRV
50 18 AE 40 AE C1 005F1 ADDL3 RECSZ, RRV, RO
18 AE 24 BE4O 9E 005F7 MOVAB  aF IRST KEY EXPANSIONCROJ, RRV
1C  AE 18 AE D1 005fFD CMPL RRYV, BRTSIZE
40 1E 00602 BGEAQU  82%
GLA A9 52 55 A3 00604 SUBW3  BKT_ADDR, LHS, 74(IRAB)
«C A9 10 AE 55 A3 00609 SUBW3  BKT_ADDR, RHS, 76(IRAB)
04 AE 10 AE D1 0060F CMPL RHS; EOB
1C 12 00614 BNEQ 79%
W A9 02 01 01 Ff0 00616 INSV ¥, M, ¥2, 68(IRAB)
20 Af §2 D1 0061C CMPL LHS, 32(SP)
20 12 00620 BNEQ 81%
4C A9 4E A9 BO 00622 MOVW 78(1RAB), 76(IRAB)
(LA A9 48 A9 B0 00627 MOVW 72(1RAB), 74(IRAB)
W A9 10 88 0062C 78%: BISB2 #16, 68(IRAB)
75 11 00630 8RB
(113 tLA A9 B1 00632 79%: CMPW 74 (1RAB), M4
05 12 00636 BNEQ 80$
&4 A9 40 8F 88 00638 BISBZ2 #64, 68B(IRAB)
08 AE 10 AE 01 0063D 80%: CMPL RHS, POS_INSERT

Be e B Be Ve We Ve By BBy N N S,y R, B,y N,y
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RM3SPLUDR 16-Sep-1984 02:03:28  VAX=-11 Bliss=32 V4.0-742 Page 73
 V04=000 RMSSPLIT_UDR_3 14-Sep=-1984 1§:01:40 (RMS.SRCJRM3SPLUDR.B32: 1 * 6
63 1F 00642 BLSSU  86% ;
48 A9 LA A9 B1 00644 (MPW 74 (IRAB), 72(IRAB) : 2918
5C 13 00649 BEQL 86$ :
4L A9 08 88 0064B BISB2 #8, 68(IRAB) 2920
56 11 0064F 81$:  BRB 86$ P 2923
44 A9 95 00651 82%: TSTB  68(1RAB) 1 2935
03 19 06654 BLSS  83% :
0086 31 00656 BRW 89$ :
08 AE 10 AE D1 00659 83$ CMPL RHS, POS_INSERT 1 2937
7F 1B 0065E BLEQU 898 :
50 52 08 AE C3 00660 SUBL3  POS_INSERT, LHS, RO T 2941
50 18 AE €O 00665 ADDL2  RRV: RO :
1C AE S0 D1 00669 CMPL RO, BKTSIZE :
3A  1E 0066D BoEau 87§ ;
4L A9 10 88 0066F BISB2  #16, 68(IRAB) 2959
4A A9 48 A9 BO 00673 MOVW 72(IRAB), 74(]IRAB) : 2960
04 AE 10  AE D1 00678 CMPL RHS, EOB L 2962
08 12 0067D BNEQ 848 :
4L A9 02 01 01 FO 0067F INSY  #1, #1, #2, 68(IRAB) L2964
06 11 00685 BRB 85§ :
4 A9 10 AE SS A3 00687 54%: SUBW3  BKT_ADDR, RHS, 76(IRAB) 2966
56 52 DO 0068D 85%: MOVL LHST REC ADDR 2968
50 00B4 CA 3C 00690 MOVIWL 180(CIFABY, RO 2969
60 B940 9F 00695 PUSHAB @96 (IRAB)RO] :
60 8940 3F 00699 PUSHAW @96 (IRAB)[ROJ ;
7E 20 A7 9A 0069D MOVIBL 32(IDX DFN), -(SP) :
00006 30 006A1 BSBW RMSMOVE :
SE 0C CO 006A& ADDL?2 #12 SP :
72 11 006A7 B86$: BRB 91$ 2970
50 08 AE 10 AE €3 006A9 87%: SUBL3  RHS, POS_INSERT, RO L2977
50 18 AE  CO Q06AF ADDL2 RRV. RO - ;
1C AE 50 D1 006B3 CMPL RO, BKTSIZE ;
26 1€ 006B7 BGEQU 89§ ;
LA A9 52 S5 A3 006B9 SUBW3  BKT _ADDR, LHS, 74(IRAB) 1 2998
4 A9 48 A9 BO 006BE MOVW  72(IRAB). 76(iRAB) T 2999
OE LA A9 B1 006C3 CMPW 74 (IRAB), #14 ; 3001
05 12 006C7 BNEQG  88$ ;
L4 A9 40 8F 88 006C9 BISB2  #64, 68(IRAB) 3003
4 A9 08 88 006CE 88$: BISB2  #8, 6B(IRAB) 3005
04 AE 10 AE 01 006D2 CMPL RHS, EOB 3007
52 1F 00607 BLSSU 938 :
W A9 20 88 00609 BISB2  #32, 6B(IRAB) 3014
SC 11 006DD BRB 96% 3016
50 48 A9 3C 006DF 89%: MOVZWL 72(IRAB), RO ;3033
4L A9 S0 80 006E3 MOVW RO, 76¢1RAB) :
LA A9 SO0 80 006&7 MOVW RO, 74(IRAB) ;
44 A9 95 006EB 1STB 68 ( [RAB) ;3039
1€ 18 Q0&EE BGEG  90% :
4L A9 10 88 006F0 BISB2 #16. 68(IRAB) : 3038
56 52 DO Q06F& MOVL LHS. REC ADDR . 3039
50 00B4 CA 3C 00&6F7 MOvIWL 180(IFAB 3040
60 B94D 9F Q06FC PUSHAB @96 ( IRA B)fRO] :
60 B940 3f 00700 PUSHAW 396 (IRAB [RO] :
4 3 20 A7 9A 00704 MovzBL 32(IDX D , =(SP) :
00006 30 00708 BSBW  RM$MOV :
SE 0C €O 00708 ADDL2  #12, SP :
04 AE 08 AE D1 0070F 90%: CMPL POS_INSERT, EOB 3043

RM
v0



——

D §
RMISPLUDR 16=-Sep=-198
v04-000Q RMSSPLIT_UDR_3 14-Sep~-198
08 12 00713
G4 A9 02 01 01 FO 00715
1€ 11 00718 91%
10 AE 08 AE D1 0071D 92%:
17 1t 00722
06 AE 10 AE D1 00724
06 1E 00729
L4 A9 06 88 00728 93%:
04 11 0072fF
44 A9 20 88 00731 94%:
4LE A9 10 AE 55 A3 00735 95%:
OE LA A9 B1 0073B 96%:
0A 12 0073%
0S 44 A9 03 €0 0074
46 A9 40 8F BB 00746
SE 346 (0 0074B 97%:
0C BA 0074E
05 00750
: Routine Size: 1873 bytes, Routine Base: RM$RMS3 + 05(0
: 3020 3079 1
; 3021 3080 1 END
; 3022 3081 1
: 3023 3082 O ELUDOM
. PSECT SUMMARY
% Name Bytes Attributes
. RMSRMS3 3345 NOVEC,NOWRT, RD , EXE,NOSHR,
: Library Statistics
‘: L meseeses S nbols --------
; File Total Loaded Percent
1 _$2558DUA28:[RMS.0BJIRMS.(32;1 3109 63 2

COMMAND QUALIFIERS

BLISS/CHECK=(FIELD,INITIAL,OPTIMIZE) /LIS=L]ISS:RM3ISPLUDR/OBJ=0BJS:RMISPLUDR MSRCS:RM3SPLUDR/UPDATE=(ENHS:RM3SPLUCR)

4 O; :03:28 VAX-11 Bliss-32 v4.0-
4 15:01:40 [RMS.SR JRM3SPLUDR.B32:1
BNEQ 929%
INSV 1, 1, #2, 68(IRAB)
BRB 96$
CMPL POS _INSERT, RHS
BGEQU  96%°
CMPL RHS, EOB
BGEQU  94$
BISB2 5, 6o(IRAB)
BRB 95§
BI1SB2 #32, 68(IRAB)
SUBW3 BKT_ADDR, RHS, 78(]RAB)
(MPW 74 (TRAB), #14
BNEQ 97%
BBS #3, 68(IRAB), 97%
BISB2 w44, 68(IRAB)
ADDLZ2  #52, SP
POPR #*M<RZ,RD
RSB
6BL, REL, CON, PIC,ALIGN(2)
Pages Processing
Mapped Time
154 00:00.4

RM
v0



RMISPLUDR

v04-000 RMSSPLIT_UDR_3

; Size: 3345 code ¢+ 0 Lsta bytes
: Run Time: 01:2 9

; Elapsed Time: 02:4

: Lines/CPU Min: §1S§

; Lexemes/(PU=-Min: 1373

: ages

Hemor( Used: 634 P
3

Compilation (Complete

VAX-11 BlLi
(RMS.SRCIRM

ss-32 v4.0

0%:03:28
13:01:40 3SPLUDR.B

< 0
o=
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