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MODULE SORSSCR_10 (
IDENT = 'v04=000" ' File: SORSCRION.B32 Edit: PDG30S3

itt'tt"-'-'tt'tt'attntttttttcttttww"t"tt'tct'Q'oc'Qntatt'ttttntnQttttttttt
e L
'* COPYRIGHT (c¢) 1978, 1980, 1982, 1984 BY *
'* DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. *
;' ALL RIGHTS RESERVED. *
M *
' THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND (OPIED *
'* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE *
'«  INCLUSION OF THE ABOVE COPYRIGHY NOTICE. THIS SOFTWARE OR ANY OTHER *
'« (COPJES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY *
'* OQTHER PERSON., NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY *
;* TRANSFERRED. »
‘e *
'* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE W]THOUT NOTICE *
' AND SHOULD NOT BE CONSTRUED AS A COMMITMENTY BY DIGITAL EQUIPMENT *
;' CORPORATION, *
‘e »
' DIGITAL ASSUMES NO RESPONSIBIL *
'* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. *

"
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FACILITY: VAX-11 SORT/MERGE
ABSTRACT:
This module contains RMS [/0 support for work/scratch files.
ENVIRONMENT: VAX/VMS user mode
AUTHOR: Peter D Gitbert, CREATION DATE: 10-May-1982
MODIFJED BY:
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103-015 Original )
T03-016 Fix Rroblen with computing COM_BUF SIZE (due_to LDB not set),
Check status after call1q? COm_INPOT. PDG 13-Dec-1982.
0047 703-017 Errors opening scratch files now recoverable. PDG 16-Dec-1982
0048 703-018 Make write errors to a work file fatal. PDG 22-Dec-1982
0049 T103-019 Make the size of the buffer passed to the user-written input
0050 routine for merges equal to the LRL (rather than larger).

PDG 26-Dec-1982.

703-020 Changed to use QIOWs for work file 1/0.
Added protection XAB, PDG 28-Dec~1982 o

103-021 Make work-file description blocks (WFBs) distinct from DDBs.
PDG 31-Dec-1982 _

103-022 Added clean-up routines. PDG 4-Jan-1983

103-023 Added a FNS parameter to WORK_OPEN. POG 6-Jan-1983

NV NN =2 OO0 ~NO WS NN =2 OO N WV NN =2 OO 00 NN S NN = OO 00 NN NS N = OO 00 NN B il —

WAVOAVA UV S B 0 8 38 85 8 2~ B i W AN A AN N AN PO PO PO PO PO RO TONIN) — —3 -2 b b b b D s b

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
;
;
i
;
i
i
i

SeBIBPPINVIVI VIV VI VIVOVL Es BN w




-

SORS$SCR_10

[ TEYRETYEIEIEEIETE PN TN FE PR FE TR NN R PR R FE FE I R NI N FE WA A N PR N WIS WAL RN WAL A I WAL WA W NI A I I W IR A B S

— ) el el wld d ind o

v04-00

99

=leleloelelelele
NN W= O

0

0098
0099

OO0O0O0000O
el el el el —l el
0000000
N NS WSO

b el ol el el i el aml) i el ) ) ) )l ) D S el e ) el il il ) il el ) ) e el ) el ) el el il el e ) il o ) = D il el il sl

@ - S M P AN S MRS DS NS RS RS RO S AR R R S ERY RS EE S AP WSS R DO WG DO DO P M DS WD O S MG E A e MRS GRS ERT S RO MRS MRS RS MR WA EER EES R WY s o s

oY
W e~

]
OOOOCOO0O0 O OO
AN AN LNNONOND)

NP — O D00~

N 9 O O

703-051
103-052
103-053

12 g‘ 1984 0

- ep- :
14-Sep-19gk 1?:
Remove declaration of unreferenced externals. PDG 26-Jan-1983
Added WFB_uUSE field. agt COM_MRG_STREAM to the file or stream
number. PDG 27-Jan-19 .

Use COM_MERGE (rather than COM_MRG_ORDER) to indicate a merge.
PDG 31-Jan-1983

Changes for hostile environment. PDG 3-Feb-1983

Pass the context address to callback routines.
Make SORS_NO_WRK fatal in WORK _OPEN. PDG 9-Mar-1983
Maximize DEQ with TUN_K BUFSIZE. PDG 31-Mar-1983

Information hiding of WFB structure. PDG 12-Apr-1983

Remove declaration of WFB_DEV. PDG 13-Apr-198 _
Make DELRUN and POSITION non-global routines. C(all FLUSH with
COM RUN_CURR in SOR$SWORK _MERGE. Remove DST parameter from
WORR_MERGE routines. PDG 14-Apr-1983

Move definitions of fields specific to scratch-i/o from SORLIB
into this module. PDG 18-Apr-1983 . '
Massive changes; better use of scratch file space, by allowing
runs to be composed of Little pieces (RDBs). PDG _22-Apr-198
8

PDG _11-Feb-1983

Page align the work file buffers. PDG 27-Apr-1983

Check for more than 127 pages in WORK_WRITE. PDG 28-Apr=-19
Add stuff for operator assistance (in comments). 29-Apr-198
Free RDBs Linked to RUN_BLOCKs in CLEAN_UP.

Free file name strwng onh error in WORK_OPEN. PDG 2-May-1983
Change BLOCK[.NEW(RDB WFB) WFB_FULL] to BBLOCK. PDG 9-May-1983
Chan?e severity of LlBSFREé_EF errors. PDG 6-Sep-1983

Don't FREE_VM pieces of memory gotten from GET_VM.
gga;;uJack's Law to identical pieces of code in POSITION and

ORK _READ,
Use the CAECKPOINT facility. PDG 19-Sep-1983

n
3
3
3

SORSSBEST_FILE _NAME assumes NAMSB RSL and NAM$SB_ESL are zero
before the OPER or CREATE, P0G 10-Nov-1983

Conditionalize checkpointing code. PDG 17-Jan-1984

Make CFT_CON_ADR relative. PDG 25-Jan-1984 )

Correct the calculation finding the address for work file names
otten from COM_CFT_ADR. PDG T-Feb-1984

orrect version ident.

Add support for VAXELN. Jeff East 1/2/84

Add recovery from RMS$ RLK errors. PDG 2-Apr-1984

Code improvements in MRG_WORK READ. (lear VF( area for merges.

Improve error reporting when RO scratch files can be found.
PDG 9-Apr-1984 _ ) )

Fix minor R)O problem in MRG_WORK_READ for hostile environment,
PDG 15-May-198¢4 _ o

Add WFB _ERRORS to avoid infinite Loop when we run out of

work file space. PDG 19-JUN-1984

Change COM_RHB to COM_RHB_INP and COM_RHB_OUT. .

This is to avoid problems with merge, “where an incoming

record overwrites the VFC area for the outgoing record.

PDG 24-Jul-1984
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LIBRARY *SYSSLIBRARY:STARLET';

LIBRARY ‘'SYSSLIBRARY:XPORT';

REQUIRE °'SRCS:(COM';

XIF XDECLARED(XQUOTE SDESCRIPTOR) XTHEN UNDECLARE

FORWARD ROUTINE

SORSSWORK _MERGE : CAL_CTXREG NOVALUE, !
SORSSWORK_NEWRUN:  JSB_NEWRUN NOVALUE, '
SORSSWORK “WRITE : JSBOUTPUT, i
SORSSWORK "READ : JSBTINPUT, i
TIF FUN_K_CHECKPOINT XTHEN
SORSSTHECKPOINT: CAL_CTXREG NOVALUE, !
0] PSH_CHECKPOINT, '
SORSSWRK ALQ: CAL_CTXREG, '
GEY BUFFER: CAL_CTXREG NOVALUE, !
FREE BUFFER: CAL_CTXREG NOVALUE, !
POSITION: CAL_CTXREG NOVALUE, !
MRG_WORK _MERGE : CAL_CTXREG NOVALUE, !
MRG_WORK “READ: JSBZINPUT !
WwORR OPER: CAL-CTXREG NOVALUE, i
FLUSR: CAL_CTXREG NOVALUE, !
GET RDB: CAL_CTXREG NOVALUE, '
FREE _RDB: CALZCTXREG NOVALUE, !
NEWRON: CALZCTXREG NOVALUE, !
DELRUN: CAL_CTXREG, '
CLEAN_UP: CALZCTXREG NOVALUE; '

SORSSEND_ROUTINE _(CLEAN_UP) ; !

XIF HOSTILE XTHEN
MACRO
LIBSGET VM = SORSLIBSGET VM %,
SYS$QloQ = sonssvssoxou
SYSSCREATE = SORSSYSSCREATE X
SYSSDASSGN = SORSSYSSDASSGN x

IF1

EXTERNAL ROUTINE
SORSSBEST _FILE_NAME:CAL_CTXREG NOVALUE,
SORSSFREE _FILE_NAME : CAL_CTXREG NOVALUE,
SORSSALLOCATE: CAL_CTXREG,
SORSSDEALLOCATE: CAL_CTXREG NOVALUE,
XIF NOT HOSTILE XTHEN
LIBSGET EF: ADDRESSING_MODE (GENERAL),

SFREE_EF ADDRESS ING_MODE (GENERAL),

LIB
XF 1
LIB‘GE VM: ADDRESSING_MODE (GENERAL),
%a: FUNTK_CHECKPOINT XTHEN

XQUOTE SDESCRIPTOR; XFl

Determine which runs to merge
Start a new LONG run

Write to a work file

Read from a work file

Take a checkpoint
Post-checkpoint handler

Calculate work file allocation
Get a buffer i
Put a buffer on the free List
Position to start of a run
Set up for merge

Read from a file for merge
Open a uork file

Flush a buffer

Get » hole

Free a hole

Start a new run

Indicate run no longer needed
Release resources

Declare a clean-up routine

! Allocate storage
! Deallocate storage

! Get an event flag
! Free event flag

S$CHKPNT: ADDRESSING_MODE (GENERAL) WEAK,

CHKSDCLPSH:
(HKSDCLRSH:

ADDRESSING_MODE (GENERAL) WEAK,
ADDRESSING_MODE (GENERAL) WEAK,

CHKSCANPSH : ADDRESSING_MODE (GENERAL) WEAK,
ngSCANRSH: ADDRESSING_MODE (GENERAL) WEAK,
SORSSERROR;

! Issue diagnostics

]

=4

[ YE TX TR YR TR TN TSR TR YR TR YR TN VY




J 16
SORSSCR_10 16-Sep=1984 09:40:32 VAX=11 Bliss=32 V4,0-742
v04-000 14~Sep-1984 13:10:49 [SORT32.SRCISORSCRIN.B32;:1

U YIF FUN_K_CHECKPOINT XTHEN

U EXTERNAL CITERAL

U CHKS_NOTINIT: WEAK;
XF 1
LITERAL

FUN_K_ASSIST

FALSE  AND NOT HOSTILE:

! This literal determines how freguently checkpoints are done.

! A count-down counter (COM_COUNTDOWN is decremented by o e for:

! each record released to / read by the sort/merge.

! each record returned from / written by the sort/merge, and

: each block written to / read from a scratch file.

E When the counter goes negative, a checkpoint is taken. -
L
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ITERAL
TUN_K_ONE _MINUTE = 60000, ! About one minute???, standalone 780
TUN_K_COURTDOWN =  TUN_K_ONE_MINUTE « 10; ! Every ten minutes
MACRO
FREE_RDB_(X, FLD) = FREE_RDB(X, XFIELOEXPAND(FLD,0)) ¥,
MOVE “ALL_RDBS_(Q, FLD) ="WHILE .Q NEQ O DO FREE_RDB_(Q, FLD) X;

Page
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;190 0257 1! CONTEXT AREA
s 19 0258 1!
: 19% 0%59 1! The following fields in the context area are referenced only by this
P13 05eq 1 | module.
;195 026§ 1 $FIELD
;196 02635 1 S_FIELDS =
. 197 0264 1 SET
: 168 0265 1 SOVERLAY(COM_SCRATCH_10)
;199 0266 1 S_0= $BYTES(0)], . )
. 200 0267 1 S_BUF _FREE= XADDRJ. ! Pointer to free List of buffers
;201 0%68 1 S_BUF_SIZE= XLONG%. | Size in bytes of a buffer
;202 0269 1 S_RUN_CURR= XADDR], ! Address of current run block
. 203 0270 1 S_RUN_INFO= XADDR], ! Address of List of run descriptions
;. 204 0271 1 S_WRK_DEQ= XLONG], ! Default extend amount for work files
: 205 0272 1 S_WRK_EFN= XLONG], ! Event flag to use for work files
;. 206 0273 1 S_WRK_WFB= XADDR], ! Address ol work file WFBs
: 207 0276 1 S_BUF _ALLOC= XADDR], ! Pointer to List of allocated buffers
;. 208 0275 1 S_PSH_HANDLER= [XLONG], ! Handler-id for post-checkpoint handler
. 209 0276 1 S_RSH_HANDLER= [XLONGJ], ! Handler=ia for restart handler
. 210 0277 1 $"1= ~ [$BYTES(0)]
B
;o213 0280 1 LITERAL TMP_K_SCRATCH = XFIELDEXPAND(S 1,0)-XFIELDEXPAND(S_0,0);
CBE | B LA UGN 1 (one e
E 516 b 028% 1 XTHEN XMESSAGE('COM K SCRATCH can be reduced from °, INUMBER(COM_K_SCRATCH),
: 515 8%3? } ' to ', INUMBER(TMP_K_SCRATCH)) XFI
: 1
;219 0286 1 STRUCTURE
s 220 0287 1 8BLOCK[O0,P,S,E;BS=0] = [BSI(BBLOCK+D)<P,S,E>;
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WORK FILE DESCRIPTION BLOCK

2 Pa
2: o

The WFB contains information for reading/writing a work file.

The media storage for each WFB is aescribed by non-overlapping RDBs,
with each media block represented in exactly one RDB. To simplify
processing, a distinguished end-of-file RDB represents a near-infinite
amount of media blocks that would be available if the work file were
extended. The RDBs that are not currently holding part of a run are
linked into one of three Lists in the WFB.

WFB_FULL contains RDBs that are the least desirable for holding runs.
Usually, only the end-of-file RDB is on this list; this causes other
RDBs to be reused rather than increasing the work file allocation,

|

i

i

]

i

i

i

]

]

:

i

i

i

i

E

! WFB_FREE and WFB_NOUSE contain RDBs that are available to hold runs.

! The distinction Ts important when checkpointing is done. Because the
! information in the work files is not checkpointed, the checkpointed

! data structures in memor¥ must represent a valid interpretat1oq of the
! data stored in the work tiles, so that a restart from the previous

! checkpoint will still result in a correct sort. We may overwrite data
! in media blocks only if the checkpointed data structures indicate that
: there is no useful data in those blocks.

i

i

:

i

i

i

$

WFB_NOUSE contains RDBs that have been checkpointed as containing no
useful data. WFB_FREE contains the other RDBs that contain no useful
data. Thus, RDBs should be allocated from WFB_NOUSE and released to
WFB_FREE. Just after a checkpoint is taken, the RDBs are moved from
WFB_FREE to WFB_NOUSE.
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UNIT_FIELD
gE?_FIELDS =
WFB_NEXT= CXADDR], ! Pointer to next WFB
WF B_NAME = ($5UB_BLOCK(2)], ! File name length/address
WFB_ALQ= CXLONG], ! Allocation . _
WFB_FREE= [XADDR1, ! Free RDBs for this work file
WFB_NOUSE= [XADDR], ! Free RDBs for this work file
WFB_FULL= [XADDR], ! Unusable RDBs for this WFB
WFB_ERRORS= [XWORD], ! Error count
WFB_CHAN= CXWORDJ ! Channel number
! WFB_DEV= CXLONG) ! Device characteristics
! ?E?_DVI= (SBYTES(1+NAMSS DVI)] ! ASCIC Device name
LITERAL o
267 WFB_K_SIZE= SFIELD_SET_UNITS; ! Size in bytes
268 MACRO
%gg WFB_BLOCK= XEXPAND SUNIT_BLOCK(WFB_KX_SIZE) FIELD(WFB_FIELDS) X;
2n L IMESSAGE (*WFB_K_SIZE = ', XINUMBER(WFB_K_SIZE), ' bytes')
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} ; RUN BLOCK
1
1! A run is a sequence of records that _are known to be in order.
1! The merge pass merges these runs. The information necessary to
1! position to the start of each run is stored in the following data
} E structure,
1 Run blocks on the S_RUN_INFO List:
} ; identify the location and length or a run of records.
1 On output: )
1! RUN_VBN - VBN of the next block to write.
1! RUN_SIZE <= number of blocks written to the run so far.
1! RUN_BUFFO - number of free bytes in the buffer,
} ; RUN_BUFF1 - address of the first free byte in the buffer,
] i On input:
1! RUN_VBN - VBN of the next block to read.
1! RUN_SIZE = number of blocks in this run.
1! RUN_BUFFO - bytes in the buffer that haven't been read yet.
} ; RUN_BUFF1 = address of first byte that hasn't been read yet.
1 SUNIT_FIELD
} lsilél?_FIELDS=
1 RUN_NEXT= CXADDR], ! Pointer to next run block
1 RUN_DDB= [XADDR], ! Addr of DDB for merge stream
1 RUN_VBN= CXLONG], ! VBN of first block in run
1 RUN_SIZE= [XLONG], ! Blocks in this run
1 RUN_RDB_CURR=  [XADDR], ! Current RDB
1 RUN_BUF FER= [XADDR], ! Pointer to buffer
1 RUN_BUFFO0= [XLONG], ! Remaining length in buffer
1 RUN_BUFF1= [XADDR], ! Address of remainder of buffer
1 RUN_COUNT= [XLONG], ! Records in this run
} ?gg_RDB= [(XADDR) ! List of RDBs in this run
1 LITERAL _
} MACRO RUN_K_SIZE= SFIELD_SET_UNITS; ! Length in bytes
} RUN_BLOCK= XEXPAND SUNIT_BLOCK(RUN_K_SIZE) FIELD(RUN_FIELDS) ¥X;
t XMESSAGE ('RUN_K_SIZE = *, XNUMBER(RUN_K_SIZE), ' bytes')
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. 37 0381 1! RUN DESCRIPTION BLOCK

: %18 038§ 7!

. 319 03835 1!

;. eV 0384 1! This block describes a chunk of mass storage that can be used to hold
. 32 0385 1! some blocks of a run.

: 32% 0386 1!

. 32 0387 1 SUNIT_FIELD

. 324 0388 1 RDB_FIELDS=

325 0389 1 SET _

;326 0390 1 RDB_NEXT= [XADDR], ! Pointer to next RDB block

. 327 0391 1 RDB_WFB= CXADDR], ! Pointer to WFB for RDB

. 328 039§ 1 RDB_VBN= EXLONG%. ! VBN of first block in RDB

. 329 0393 1 RDBZSIZE= XLONG ! Blocks in this RDB

. 330 0396 1 TES;

;o IN 0395 1 LITERAL

. 332 0396 1 RDB_K_SIZE= $FIELD_SET_UNITS; ! Length in bytes

. 333 0397 1 MACRO

H %%g 8%83 } RDB_BLOCK= XEXPAND SUNIT_BLOCK(RDB_K_SIZE) FIELD(RDB_FIELDS) X;
;o 336 L 0400 1 XMESSAGE('RDB_K_SIZE = ', XNUMBER(RDB_K_SIZE), ' bytes')

l

<N
~/
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. 338 0401 1 SUNIT_FIELD
;339 040% ] BUF _FIELDS=
;340 040 ] SET
i 341 0404 1 BUF _NEXT= EXADDR]. : Ptr to next free buffer
; 34% 0405 1 BUF _ADDR= XADDR] ‘! Address of this block
;34 0406 1 TES.,
: gzg 82%% } MACRO  BUF _BLOCK= XEXPAND SUNIT_BLOCK(O) FIELD(BUF_FIELDS) X;
: %29 82?8 } ; Macroes to insert/remove items into/from a List, at the head/tail
;. 348 M 0411 1 MACRO INSLH (LIST,ITEM,NEXT) = ' Insert at head of Llist
. 349 M 0412 1 BEGIN
;350 M 0413 ITEMONEXT) = LIST;
;35 M 0414 1 LIST = ITEM[BASE_];
;352 0415 1 END X; .
. 353 M 0416 1 MACRO INSLT (LIST,ITEM,NEXT) = ! Insert at tail of Llist
. 354 M 0417 1 BEGIN
;355 M 0418 1 LOCAL
;. 356 M 0419 1 PPTR: REF VECTOR[1];

357 M 04620 1 PPTR = LIST - BBLOCK[LO,NEXT]:
;358 M 0421 1 WHILE .BBLOCKCPPTRLO],NEXT] NEQ O DO
;359 M 0422 1 PPTR = ,BBLOCK[PPTR[O] NEXT];
. 360 M 0423 1 BBLOCKIPPTRLO],NEXT] = ITEMIBASE_];
361 04626 1 END X: .
;362 M 0425 1 MACRO  REMLH (LIST,ITEM,NEXT,ALQ) = ! Remove from head of list
: 363 M 0426 1 BEGIN
;. 364 M 0427 XIF XNULL(ALQ)
;365 M 0428 1 XTHEN
. 366 M 0429 1 IF CITEM = ,LIST) NEQ 0
;367 M 0430 1 THEN (LIST = _ITEMONEXT); ITEMINEXT] = 0; TRUE)
; 368 M 0431 1 ELSE (FALSE)
;369 M 04632 1 XELSE
;370 M 04633 1 SORSSDEALLOCATE(ALQ, LIST, .ITEMONEXT]).
Y4 M 0436 1 I
;. 372 0435 1 END X;
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. 376 0436 1 ROUTINE GET_BUFFER

. 375 0437 1 ( _
. 376 06438 1 RUNBLOCK : REF RUN_BLOCK ! Addr of run description block
V4 ¢ 0639 1 ): CAL_CTXREG NOVACUE =

. 378 0640 1 !+

. 379 0641 1!

. 380 044% 1 ! FUNCTIONAL DESCRIPTION:

. 381 0443 1! ]

. 382 0644 1! This routin2 gets a buffer for the run, )

. 383 0445 1 ! It first attempts to get a buffer from the free List of buffers.
: ggg 822? } ; If this fails, it allocates more memory for the buffer.

. 386 0448 1 ! FORMAL PARAMETERS:

. 387 0449 1!

: %gg 822? } ; X Longword pointing to work area (passed in COM_REG_CTX)
. 390 0452 1 ! IMPLICIT INPUTS:

. 391 0453 1!

;392 0454 1 ¢ NONE

;393 0455 1!

. 394 0456 1 ! IMPLICIT OUTPUTS:

;395 0457 1!

;. 396 0458 1! NONE

. 397 0459 1!

; 398 0460 1 ! ROUTINE VALUE:

;. 399 0461 1 !

;. 400 0462 1! NONE

. 601 0663 1!

;402 0464 1 ! SIDE EFFECTS:

. 403 0465 1!

. 404 0466 1 ! NONE

. 405 04667 1 ==

. 406 0468 2 BEGIN

;. 407 0469 2 EXTERNAL REGISTER

;408 0470 2 CTX = COM_REG_CTX:  REF CTX_BLOCK_(S_FIELDS);

;409 0471 2 LOCAL o

; 610 0472 2 RUN: REF RUN_BLOCK; ! Addr of run description block
;&N 0473 2

s 612 04764 2

s 613 0675 2 ! See whether we already have a buffer

P A YA 0476 2 !

;415 0477 2 RUN = RUNBLOCK[BASE_J.

s 416 0478 2 IF .RUNCRUN_BUFFER]EQL 0

;617 0479 % THEN

; 418 0480 BEGIN

;419 0481 3 LOCAL ,

: 23? 822% % BUFPTR: REF BUF _BLOCK; ! Pointer to buffer

. 422 0484 3 ! Remove the buffer from the beginning of the List.

. 423 0485 3 ! If nothing in the List, create a new buffer.

: 25? 8239 g ; Store the address of the buffer

P426 0488 & IF _NOT REMLH_(CTXCS_BUF _FREE], BUFPTR, BUF _NEXT)

. 427 0489 3 THEN

;. 428 0490 & BEGIN

;429 0491 4 ! .

; 430 0492 & ! We want the storage to be aligned on a page boundary.

0D —=
~ O
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;o o3 0493 & ! Get an extra page, to guarantee sufficient pa?e-aligned pages.

. 432 0494 4 ! Instead of deallocating the unused portions, they are used to

. 433 06495 4 ! maintain a Linked List of the allocated blocks, using fields

s 434 0496 & ! BUF _NEXT and BUF_ADDR. The field BUF _NEXT is also used in the

;o 435 0497 & ! page-aligned portion when it is put on the free list.

. 436 0498 & !

Y4 0499 & LOCAL

; 3B 0500 & DEL,

;439 0501 & P: REF BUF _BLOCK,

s 440 0502 & STATUS;

YA 0503 ¢ STATUS = LIBSGET_VM(XREF (.CTXCS_BUF_SIZEJ+COM_K_BPERPAGE) ,BUFPTR);

Y'Y, 0504 ¢ IF NOT .STATUS

Y 0505 4 THEN

; 222 8289 2 RETURN SOR$SERROR(SORS_SHR_SYSERROR, 0, .STATUS);

;. 446 0508 ¢ ! Determine how much free space is at the beginning.

. 447 0509 ¢4 !

. 448 0510 4 DEL = (~.BUFPTR AND (COM_K_BPERPAGE=-1));

;449 0511 4

; 450 0512 4 ! Put the memory on the S_BUF_ALLOC Llist

. 65 0513 & !

;s 452 0514 & P = BUFPTR(BASE J;

. 453 0515 ¢4 IF .DEL LSS 2+XOPVAL ! Enough room for BUF _NEXT and BUF _ADDR?

;454 0516 & THEN

;455 0517 & P = P[BASE_J + .CYX(S_BUF_SIZE] + 2+XUPVAL:;

;456 0518 4 P(BUF _ADDR] = BUFPTR[BASE"];

;457 0519 ¢4 INSLH_ (CTX[S_BUF _ALLOC], P, BUF _NEXT);

;. 458 0520 4 ] .

. 459 0521 & ! Adjust BUFPTR to be page aligned

;. 460 0522 4 !

. 461 0523 & BUFPTR = .BUFPTR + ,DEL;

. 462 0524 3 END;

. 463 0525 3

;464 0526 3 RUNCRUN_BUFFER] = BUFPTRLBASE_J;

. 465 0527 2 END;

;466 0528 2

;. 467 0529 2 RUNCRUN_BUFFQ) = .CTXLS BUF SIZE]):

; 468 0530 2 RUNCRUN_BUFF1) = ,RUNCRON_BOFFER];

;. 469 0531 2

: 470 0532 1 END;
TITLE SORSSCR_10
JIDENT \V04-000\
LPSECT SORSRO_CODE ____ ... 2 NOWRT,

00000000v 00000 _CLEAN_UP:

.LONG  <CLEAN_UP-_CLEAN_UP>
.EXTRN SORSSBEST_F ILE_NAME
JEXTRN SORSSFREE “F ILE “NAME
EXTRN SORS$SALLOCATE , "SORSSDEALLOCATE
LEXTRN LIBSGET_EF, LIBSFREE EF
.EXTRN LIBSGET_VM, SOR$SERROR
.PSECT SORSRO_CODE,NOWRT, SHR, PIC,2
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00000 GET_BUFFER:
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N
w

w
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[V, P
w

WORD
SUBL2
MOVL
TSTL
BNEQ
MOvL
BEGL
MOVL
CLRL
BRB
PUSHAB
ADDL3
PUSHAB
CALLS
BLBS
PUSHL
CLRL
PUSHL
CALLS
RET
MNEGL
EXTZV
MOVL
CMPL
BGEQ
ADDL3
MOVAB
MOVL
MOVL
MOVL
ADDLZ
MOVL
MOVL
MOVL
RET
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14 (SORT32.SRCISORSCRID.B32;1
Save R2,R3

#8, SP

RUNBLOCK RUN

§O(RUN)

%04(CTX) BUFPTR
BBUFP;S 204 (CTX)

4 (SP)

={SP)
#1839540
#3, SORSSERROR

BUFPTR, RO
#0, #9, RO, DEL
BUFPTR, P

OQOC M.
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;67 0533 1 ROUTINE FREE_BUFFER
Y 0534 1 (
Sy I 05§S 1 RUNBLOCK : REF RUN_BLOCK ! Addr of run description block
i 475 0536 1 ): CAL_CTXREG NOVALUE =
;476 0537 1 149
s &77 0538 1!
; 478 0539 1 ! FUNCTIONAL DESCRIPTION:
;479 0540 1!
;. 480 0541 1! This routine puts a buffer on the free list.
; 2%} 8%2% } ; It also frees the unused portion of ROB connected to the RUN block.
;. 483 0544 1 ! FORMAL PARAMETERS:
. L84 0545 1!
. 485 0546 1! RUNBLOCK Address of run description block
: 2%9 822; } ; CTX Longword pointing to work area (passed in COM_REG_CTX)
; 488 0549 1 ! IMPLICIT INPUTS:
;. 489 0550 1 !
;. 490 0551 1! NONE
. N 0552 1!
;492 0553 1 ! IMPLICIT OUTPUTS:
;493 0554 1!
s 494 055 1! NONE
;495 0556 1 !
. 496 0557 1 ! ROUTINE VALUE:
497 0558 1 !
;498 0559 1 ! NONE
. 499 0560 1 !
;. 500 0561 1 ! SIDE EFFECTS:
1)) 0562 1 !
. 502 0563 1 ! NONE
. 503 0564 1 !'==-
. 5064 0565 2 BEGIN
;. 505 0566 2 EXTERNAL REGISTER
;506 0567 2 CTX = COM_REG_CTX: REF CTX_BLOCK_(S_FIELDS);
. 507 0568 2 LOCAL
: 508 0569 2 BUFPTR: REF BUF _BLOCK,
;509 0570 2 RUN: REF RUN_BLOCK;
50 0571 2
s N 0572 2 RUN = RUNBLOCK(BASE ],
. 512 0573 2 BUFPTR = .RUN[RUN_BOFFER];
;0 513 0574 2 RUN[CRUN_BUFFER] = 0, ! Not necessary, but by doing this ...
. 914 0575 2 RUNCRUN_BUFFO] = 0; ! ... an error elsewhere ... )
; g}g 82;9 % RUNCRUN_BUFF1]) = 0; ! ... should cause an access violation
. SVW7 0578 2 ! Insert the buffer on the List (at the head)
. 518 0579 ¢ !
;. 519 0580 ¢ INSLH_(CTX[S_BUF _FREE], BUFPTR, BUF _NEXT);
. 520 0581 2
. S 058% P4 ! Update the run's current RDB. )
; gs% 8234 2 ! Put the unused space at the end of the RDB on the WFB_NOUSE list.
;5264 0585 § BEGIN
. 925 0586 LOCAL
. 526 0587 RDB: REF RDB_BLOCK;
. %27 0588 RDB = ,RUNCRUN RDB_CURR];
. 528 0589 IF ROBIBASE_) REQ 0 THEN

D
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J 15
SOR$SCR_10 16-Sep=-1984 00:40:3 AX=11 Bliss=32 v4.0-742
v04-000 14-Sep-1984 19:10:43 SORT32.SRCISORSCRI0.B3Z;1
. 620 0679 1 ROUTINE MRG_WORK_MERGE
. 621 0680 1 (
. 6 % 0681 1 CNT ! Number of runs to find
;6 068§ 1 List: REF VECTOR | Counted List of runs to merge
: 6%4 0685 1 )2 CAL_CTXREG NOVALUE =
;o 625 0684 1 e+
. 626 0685 1 !
. 627 0686 1 ! FUNCTIONAL DESCRIPTION:
;. 628 0687 1 !
R g%g 8228 } : This routine sets up the run information for a merge process.
. 631 0690 1 ! It ¢creates run description blocks for the runs, and allocates buffer
. 632 0691 1! space for each run.
. 633 069% 1!
. 634 069 1 ! FORMAL PARAMETERS:
;. 635 0694 1 !
;. 636 0695 1! CNT Number of runs to find
. 637 0696 1 ! LIST Counted List of runs to merge (output parameter)
: g%g 823; } : €TX Longword pointing to work area (passed in COM_REG_CTX)
; 22? 8988 } : The output run is automatically handled by the SORSSWORK_xxx routines.
. 6642 0701 1 ! IMPLICIT INPUTS:
;. 643 0702 1!
1Y 0703 1! NONE
s 645 0704 1!
. 646 0705 1 ! IMPLICIT OUTPUTS:
;. 647 0706 1!
: 648 0707 1! NONE
;s 649 0708 1!
: 650 0709 1 ! ROUTINE VALUE:
. 6% 0710 1!
;. 652 0711 1! Status code.
;. 653 0712 1!
. 654 0713 1 ! SIDE EFFECTS:
;. 655 0714 1!
;. 656 0715 1! NONE
: 657 0716 1 !'--
;. 658 0717 2 BEGIN
. 659 0718 2 EXTERNAL REGISTER
;660 0719 2 CTX = COM_REG_CTX: REF CTX_BLOCK_(S_FIELDS);
. 661 0720 2 LOCAL
. 662 0721 2 LST: REF VECTOR,
: 663 072% 2 DDB: REF 0DB_BLOCK,
. 664 0725 2 RUN: REF RUN_BLOCK; ! Ptr to run block
. 665 0724 2
. 666 0725 2 ! lero the count of runs to merge, and the output run.
;. 667 0726 ¢ !
. 668 0727 % LST = LIST(O0];
. 669 0728
. 670 07%9 2 . .
. 6N 0730 2 ! Calculate the buffer size that will be needed. .. .
. 672 0731 g ! 1t the record interface is being used on input, this size must include
: g;z 8;;% ! both the actual record, and the internal format record.
. 675 0734 5 CTX[S_BUF _SIZE]) = .CTXSCOH_LRL_lNT]:
;. 676 0735 2 DDB =".CTRCCOM_INP_DDBJ;
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deallocating the buffer.

]
RUN[RUN_BUFFO .CTXECOH_LRL]'

K 15
SOR$SCR_I0 16~3ep-1984 00:40:32 VAX=11 Bliss=32 v4.0-74 Page 18
v04-000 14-593-1984 1?:18:49 [SORTSZ.SRCJSORSCRIO.BSS:1 9 (11)
. 677 0736 IF DDB(BASE_] EQL 0
; 678 07%7 THEN
. 679 0738 CTXCS_BUF 3125] = . CTX(S %UF SIZE) + .CTXCCOM LRL];
;. 680 0739 2 CTXCS_BUF_SIZE] = ROUND_(.CTRLS_BUF _SI2EJ), COM_K_BPERPAGE);
. 681 0760 2
;. 682 07641 2
. 683 074% P4 ! Set up the run description blocks
. 684 0768 2 !
. 685 0764 2 LSTCO) = ,CNT;
. 686 0745 % INCR I FROM 1 TO ,LSTCO] DO
. 687 0746 BEGIN
; 688 0747 % '
R ggg 8;28 3 E Allocate another run description block, and Link to the list
. N 0750 3 RUN = SORSSALLOCATE(RUN_K SIZE); ! Allocate a new run block
: gg% 8;25 g {NSLH_(CTX[S_RUN_INFD]. RON, RUN_NEXT); ! Link this run block into List
. 694 0753 3 ! Make the run description block reference the DOB i
;o 695 0754 3 ! (or the stream number for user-written input routines)
. 696 0755 3 ! Put a pointer to the run description block intc the List
;. 697 0756 3 ! Allocate a buffer for the internal-format records
: ggg 8;2; % ; (only .CTXCCOM_LRL_INT] bytes needed for the buffer)
: 700 0759 3 IF .CTXCCOM_INP_DDB] EQL O
() 0760 3 THEN
. 702 0761 4 BEGIN
: 703 0762 ¢ RUNCRUN_DDB] = .I; ! Input stream number
;. 704 0763 & END
; 705 0764 3 ELSE
. 706 0765 & BEGIN
: 1707 0766 4 RUNCRUN _DDB) = DDBLBASE_]; ! Reference the DDB
. 708 0767 4 pp8 = .DDBLDDB_NEXT]; ! Advance to next DDB
: 709 0768 3 END; .
;110 0769 3 LSTC.1) = RUNCBASE J; ! Put into the Llist
: 0770 3 GET_BUFFER(RUN[BASE_J); ' Get a buffer for this run
: 0771 3 1F BDBLBASE_] EQL 0
: 0772 3 THEN
: 0773 4 BEGIN
: 0774 4 ' ]
; 0775 4 ! RUN_BUFFER is the address of the internal format record
; 8;;? 2 ; RUN_BUFFO0/1 is the descriptor for the actual record
; 0778 & ! Note that RUN_BUFFO is set to the specified LRL value, rather
: 0779 4 ! than the actual amount of space available. This means that the
; 0780 4 ! buffer passed to the user-written input routine is exactly the
; 8;3; 2 ; size specified by the LRL. Also, this does not affect
: 0783 &
: 0784 &
: 0785 4
: 0786 3
: 0787
; 0788
: 0789
. 0790
: 0791
; 0792 2

NN NN NN NN NNNNNNNNNNNN NN

AWNAALA AT NN RLINLD PO PND RO AR = b cd i crd wrd el ok e

RUNCRUNBUFF1 .RUNCRUNZBUFF1) + .CTXLCOM_LRL_INTI;
Enp;
; The output should be counted as another run.
CTXCCOM_RUNS) = .CTXLCOM_RUNS] ¢ 1; ! One more run batted in

— g
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END;
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GLOBAL R?UTINE SOR$SWORK _MERGE

CNT
Lisf: REF VECTOR

) CAL_CTXREG NOVALUE =

FUNCTIONAL DESCRIPTION:

M5
16=-Sep-1 gk 48:3% AX=11 Bliss-3
164-Sep=-1984 13:10:4 SORT32.5RC1SO

! Determine runs to merge

lﬂ

! Number of runs to find
! Counted list of runs to merge

This routine decides which runs to merge.

FORMAL PARAMETERS:

CNT Number of runs to find
LIST Counted List of runs to merge (output parameter)
cTX Longword pointing to work area (passed in COM_REG_CTX)

The output run is automatically handled by the SOR$SWORK_xxx routines,

I

I

I

l

I

I

l

I

I

I

I

I

l

I

: IMPLICIT INPUTS:
: NONE

: IMPLICIT QUTPUTS:
: NONE

: ROUTINE VALUE:

: Status code.
: SIDE EFFECTS:
: NONE

BEGIN
EXTERNAL REGISTER

CTX = COM_REG_CTX:  REF CTX_BLOCK_(S_FIELDS);

LOCAL
LST: REF VECTOR,
RUN: REF RUN_BLOCK:;
MACRO

SIZE_C(A) = (BIND X = ,LST[A]: RUN BLOCK;
SWAP_(X,Y) = (LOCAL 1; I=.X; X=

! Ptr to run block

_XCRUN_SIZED) X,
v=.2} 1;

! If we were invoked for a merge process, call a different routine

! to set up the run information.

if .CTX[COM_MERGE]
THEN
BEGIN
BUILTIN
AP,
CALLG;
CALLG(. AP MRG_WORK_MERGE) ;
RE TURN:

2080000000860 08000000000009000000000 8000000000000 00000820RIBINEVINIRIVEVIVEBANEBOBIVEVIQe W0 00V 00 %000 v
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SOR$SCR_10 16=-Sep=-1984 00:40:3 VAX=11 Bliss=32 v&.0-742 P 21
v04-000" 1973001080 0%:90:28  YakRriBlanssdlslhindss., 29€ 45)
;793 0851 2 END;
R g
D796 0854 ! 1f there is anything left to be written in the last run,
: ;gg 8%22 g : write it out, and free the buffer.
S799 0857 RUN = .CTXCS RUN_CURR];
. 800 0858 ¢ FLUSH(RUNCBASE E
. 801 0859 ¢ FREE BUFFER(RUN BASE_));
: 808 086l
§ ggg 832% 5 E lero the count of runs to merge, and the output run.
;806 0864 % LST = LISTLOI;
. 807 0865 LSTCO0] = 0;
;805 0aes §
: g}? gggg % s Start Llooking at active runs.
;812 0870 2 RUN = .CTXCS_RUN_INFOJ;
1N 0872 5
;815 0873 2 ! Put the first active runs into the Llist of runs to be merged,
: g}? 83;2 g ' while maintaining LST(1] as the the Largest run in the Llist,
; g}g 83;9 % DECRBéG§R°" .CNT-1 TO 0 DO
;820 0878 3 IF RUNCBASE ] EQL o THEN EXITLOOP;
. 821 0879 3 LSTCO) = .LSTC0) + 1;
. 822 0880 3 LSTL. LST[OJJ = RUN[BASE
. 823 0881 3 IF .RUNCRUN _SIZE]) GIR sI _(1) THEN SWAP_(LSTL.LSTLO013, LSTO1));
;. 824 0882 3 RUN = ,RUNCRUN_NEXTJ;
: 825 0883 ¢ END:
13 o88s $
: 828 0886 2 ! Look throu?h the rest of the active runs, trying to find shorter runs,
: g%g 83%; % : Since LST(1]) is the lLargest run in the llst, we compare with it first.
: g%% 8338 % UHILEEE?N[BASE J NEQ 0 VO ! while more active runs
;833 0891 & IF .RUNCRUN_SIZE] LEQ SIZE_(1)
Wy ey
; g§9 8232 2 LST[IJ RUNCBASE _]); ! Replace largest with this one
: ggg 8339 z ; Put the next lLargest run into LST[1]
T840 0898 & 6£cn 1 FROM .CNT TO 2 DO
: gz% 8338 4 IF SIZE_ ( 1) GTR SIZE_(1) THEN SWAP_(LSTL.I], LSTL1));
7% 0901 § aun kuntnuu NEXT];
; B4 0902 2 END;
N H 0908 S
: g:g 8382 2 ; Position to each of the runs, and start reading them.
3 849 0907 % DECR I FROM .LSY[0] T0 1 DO POSITIONC.LSTC.1]);
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SORSSCR_10 16=-Sep=-1984 09:40 32 VAX-11 Bliss=32 v&.0-742 Page 26
v04-000 14=Sep=1984 13:10:49 [SORT32.SR CJSORSCRIO 32:1 (1%
. 874 0931 1 ROUTINE FULL _RDB(STATUS) : CAL_CTXREG NOVALUE =
. 875 093% 2 BEGIN
;. 876 093 % EXTEPNAL REGISTER
;. 877 0934 CTX = COM_REG_(CTX: REF CTX_BLOCK_(S_FIELDS);
. 878 0935 2 LOCAL
;. 879 0936 2 RUN: REF RUN_BLOCK,
. B8O 0937 2 NEW: REF RDB_BLOCK,
;881 0938 2 WFB: REF WFB_BLOCK,
;. 882 0939 2 RDB: REF RDB8B OCK
. B88% 0940 2 RUN = .CTxEs RUN_CURR
: BB& 0941 2 RDB = .RUN[RON_RDB cunkJ
. BBS ooa% g WFB = ,RDBLRDB-WFBJ;
;. 886 094 SORSSERROR(SORS SHR WRITEERR, 1, WFBLWFB NAHEJ .STATUS) ;
. 887 0944 2 IF .WFBLWFB FULL 0 THEN WFBCWFB_ERRORS] = HFB[HFB ERRORS] + 1;
. B8B88 0945 2 NEW = SOR&S!LLOCATE(RDB K SIZE);
; 889 0946 2 NEU[RDB WwFB] = .RDBLRDPB QFB);
. 890 0947 2 NEWCRDBTSIZE) = .RDBLRDB-SIZE);
;. 89 0948 2 NEWCRDB_VBN]) = .RDB[RDB_VBN];
;. 892 0949 ¢ RDBLRDB_SIZE) = .RUN[RUN_VBN]) - .RDB[RDB_VBN];
;893 0950 2 NEWIRDB-SIZE] = .NEWCRDB-SIZE) - .RDBCRDB™SIZEJ:
. 894 0951 2 NEWCRDB“VBN] = .RDBLRDBTVBN] + RDB[RDB SIZE];
; ggg 832% % INSLH (QFB[UFB_FULL] NEQ., RDB NEXT)
; 897 0954 2 ! The first time we get errors on this file, it may be due to
; 898 0955 2 ! a failure to extend the work file.
;. 899 0956 2 i The second time may be due to a few bad RDBs, but hopefully the
;. 900 0957 2 i end-of=-file RDB is oka{ (the user may have EXQUOTA privilege).
: 88; 8323 % : The third time, it's clear that the end-of-file RDB is also bad
;. 903 0960 2 ! If the file is that bad, throw the RDBs away.
;. 904 0961 2 !
;. 905 0962 2 IF .WFB[WFB_ERRORS] GEQ 3
;. 906 0963 2 THEN
: 907 0964 2 REMLH_(WFB[WFB_FULL], NEW, RDB_NEXT, RDB_K_SIZE):
;. 908 0965 2
;. 909 0966 1 END;
001C 00000 FULL_RDB:
.MWORD Save RZ,R3.R4 ; 093
54 00D4 (8 00 00002 MOVL 212(CTX), RUN : 0940
52 10 A& DO 00007 MOVL 16 (RUN), RDB : 0941
53 04 A2 0O 0Q000E MOVL 4(RDB), WFB : 0942
04 AC DD 000OF PUSHL STATUS : 0943
064 A3 9F 00012 PUSHAB 4 (WFB) :
01 0O 00015 PUSHL M :
0C1C10p2 8F 0D 00017 PUSHL  #1839314 :
00000000G 00 04 f8 Q001D CALLS  #4, SORSSERROR :
18 A3 D05 00024 TSTL 24 (WFB) ; 0944
03 12 00027 BNEQ 1% ;
1C A3 B6 00029 INCW 28 (WFB) :
10 DD 0002C 1%: PUSHL  #16 . 0945
000000006 00 01 B 0002E CALLS  #1, SORSSALLOCATE :
0C AQ 0c¢ A2 D0 u0035 MOVL 12(RDB), 12(NEW) ;0947
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16=-Sep-1984 00:40:3 AX=11 Bliss=32 v4.0-74 p 26
14-505-1984 19:18:48 SORT32.SRCISORSCRID.BR3Z;1 age(14)

ROUTINE FILE_EXTEND

IF NOT .STATUS
THEN
?EGIN

i Complain and put remainder of the current RDB on FULL Llist

FULL _RDB(,STATUS);
END

ELSE
QEGIN

f Update the current allocation for this file

WFBLWFB_ ERRORSJ =
gzg[UFB ALQ] = FlBtFIBSL _EXSZ]) + _FIBLFIBSL_EXVBN];
END;

)

1

) WFB: REF WFB_BLOCK, ! Work file to extend
1 ExS? ! Extension quantity
1 ): CAL_CTXREG NOVALUE =

2 BEGIN

2 EXTERNAL REGISTER

% LOCAETX = (OM_REG_CTX: REF CTX_BLOCK_(S_FIELDS);

2 FIB: BLOCK(FIBSK_EXTDATA, BYTE], ! File ident block

2 FIBD: VECTOR[Z], i File ident block descriptor
% 10SB: VECTOR[2], ! Virtual addresses
S STATUS;

2 ! Set u? the file identification block and its descriptor. Then issue
2 ! the Ql0s which do the extend and write attributes to update the end of
% E file block.

2 CHSFILL FIBSK_EXTDATA, FIBLBASE J):

e FIB(FIBSW éXCTLJ FIBSM EXTEND OR FIB‘H _ALCONB OR FIBSM_ALDEF;

5 FIBLFIBSL_EXS2) = MAXU(.EXSZ, .CTX[S_WRK_DEQ));

2 FIBDLO) = FIBSK_EXTDATA;

% FIBD(1) = FIB;

e STATUS = $QIO0wW(

V4 EFN= LCTXES _WRK _EFN],

2 CHAN=  _WFBL[WFB_CRAN],

P4 FUNC=  10% MODIFY,

2 P1= FIBD,

P4 10S8= 1058

2 X1F HOSTILE_ELAN !THEN . ELAN = _CTX[COM_CTXADR] XFI );

% IF .STATUS THEN STATUS = .10S8[0];

2

e

3

3

3

3

3

3

P4

3

3

3

3

3

3

P4

1

LEXTRN SYS$QIOW
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H 16
SORSSCR_10 16-Sep-1984 02:40:32 AX=-11 Bliss=32 v&.0-74 Page 28
v04-000 14=Sep=1984 13:10:49 SORT32.SRCJSORSCR]I0.B3Z;1 (*S)
. 963 1018 1 ROUTINE FLUSH ! Flush the buffer for a run
. 964 1019 1 (
;965 1020 1 RUNBLOCK: REF RUN_BLOCK
. 966 1021 1 ): CAL_CTXREG NOVACUE =
s 967 10 i 1 1ee
. 968 1023 1!
;969 10246 1 ! FUNCTIONAL DESCRIPTION:
. 970 1025 1! . '
;9N 1026 1! This routine flushes a buffer,
: g;% }8%; } } Important note: This routine does not update RUN_BUFF1 or RUN_BUFFO.
;. 974 10%9 1 ! FORMAL PARAMETERS:
s 975 1030 1!
. 976 1031 1! RUNBLOCK Address of the run description block.
R 3;% }8%% } E cTX Longword pointing to work area (passed in COM_REG_CTX)
. 979 1034 1 ! IMPLICIT INPUTS:
;. 980 1035 1 !
. 981 1036 1! NONE
;. 982 1037 1 ¢
: 983 1038 1 ! IMPLICIT OUTPUTS:
;. 984 1039 1!
. 985 1040 1! NONE
: 986 1041 1!
. 987 1042 1 ! ROUTINE VALUE:
. 988 1043 1!
;. 989 1044 1! NONE
;. 990 1045 1!
s 99 1046 1 ! SIDE EFFECTS:
. 992 10647 1!
;993 1048 1! NONE
;. 994 1049 1 !=-
;. 995 1050 2 BEGIN
. 996 1051 2 EXTERNAL REGISTER
T 997 1052 2 CTX = COM_REG_CTX:  REF CTX_BLOCK_(S_FIELDS);
: 998 1053 2 LOCAL
;999 1054 2 RUN: REF RUN_BLOCK;
: 1000 1055 2 LOCAL
; 1001 1056 2 p: VECTOR[Z2];
: 1002 1057 2
: 1003 1058 2 RUN = RUNBLOCK[BASE_J];
: 1004 1059 2 )
R }882 }82? 2 ; Store the number of bytes to write, and the address of the storage
; 1007 1062 % PCO) = ROUND_(.RUNLCRUN BUFF1]-.RUNLRUN_BUFFER], COM_K_BPERPAGE);
. 1008 1063 2 PC1] = .RUNCRUN_BUFFER];
; 1009 1064 2 .
;1010 1065 % ! Write out the buffer.
; 1011 1066 !
; 1012 1067 WHILE .P(0] GTR O DO
; 1013 1068 BEGIN
; 1014 1069 LOCAL
: 1015 1070 3 RD8: REF RDB_BLOCK,
;s 1016 1071 3 WFB: REF WFB_BLOCK, .
; 1017 1072 3 SI2E; ! Number of blocks to write
; 1018 1073 3 ) )
. 1019 1074 3 ! Compute the number of block we will write
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8 1
SORSSCR_10 16-Sep-1984 Og 40: 3% VAX=11 Bliss=32 V4.0-742 Page ;4
v34-000~ 14~ Sep 984 10:4 [SORT32.SRCISORSCRID.B3Z2;1 (17)
. 116 U i2ls 3 1F CHKSDCLPSH NEQ O AND NOT .CTXCCOM_NOCHKPNT]
: 116 U 1%16 3 THEN
s 1164 U 1217 3§ BEGIN
: 1165 U 1218 3 STATUS = CHKSDCLPSH(PSH_CHECKPOINT, CTX[BASE_J, CTXCS_PSH_HANDLER]);
;o 1166 U 1219 3 IF .STATUS THEN
;0 1167 U 1220 3 STATUS = CHKSDCLRSH(PSH_CHECKPOINT, CTX[BASE_J, CTX[S_RSH_HANDLER]);
; 1168 U 1221 3 IF NOT .STATUS
: 1169 U 1222 3 THEN
s 1170 U 1223 3 BEGIN
;1N U 1224 3 SORSSERROR(SORS_SHR_SYSERROR AND NOT STSSM_SEVERITY OR STSSK_ERROR,
;o 172 U 1225 3 0, .STATUS):
P 1173 u 1259 3 CTXCCOM NOCHKPNEI = TRUE;
s 1re U 1227 3 END;
. 1175 U 1228 3 END;
; 1176 1229 3 %Fl
. 1177 1230 3 END
: 1178 1231 2 ELSE
s 1179 1232 3 BEGIN
; 1180 1233 3 )
. 1s 1234 3 ' There is an outstanding run. Flush it to the output file,
; 1182 1235 3 i so we can start the new run on a block boundary.
; 1183 1236 3 '
; 1184 1237 3 FLUSH(RUNCBASE 1) ;
; 1185 1238 3 FREE_BUF FER(RURTBASE_J);
: 1186 1239 2 FND;
: 1187 1240 2
; 1188 1241 2
: 1189 1242 2 . Start a new run
: 1190 1243 2 !
¢ 119N 1244 2 NEWRUNQ) ;
: 1192 1245 2
: 1193 1246 2
: }}gg }%2; % ; From now on, use SORSSWORK_WRITE to output records
: 1196 1249 2 CTXCCOM_OUTPUT] = SORSSWORK_WRITE;
: 197 1250 2
; 1198 1251 2
; 1199 1252 2 RETURN SSS_NORMAL ;
;s 1200 1253 1 END;
52 DD 00000 SOR$SWORK NEWRUN::
POSHL  R2 : 1158
52 00p4 (B DO 00002 MovL 212(CTX), RUN : 1196
1 12 00007 BNEU 23 s 1197
SA  AB 95 00009 1578 90(CTX) : 1203
11 12 0000C BNEQ 13 :
001c8012 8F DD Q00QOE PUSHL  #1867794 : 1206
000000006 00 01 FB 00014 CALLS  #1, SORSSERROR :
SA  AB 02 90 00018 MOVB #2, 90(CTX) ¢ 076
0000v CF 00 FB Q001F 1%: CALLS  #0, WORK_OPEN s 1209
%€ 000%4 BRB 18 : 197
5¢ DD 00026 2%: PUSHL  RUN s 123
FFOB  CF 01 B 00028 CALLS  #1, FLUSH ;
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13 1
SOR®SCR_IO 16=-Sep-1984 Og 60:32 VAX=11 Bliss~-
v04-000~ 14-Sep=1984 13:10:49 [(SORT32.SRCIS
;1259 u 13l 3 !
; 1260 U 131% 3 ! Request a checkpoi~t. This will cause the RDBs to move
s 1261 Uu 1 3 ! from the WFB_FREE list to the WFB_NOUSE Llist.
. 1262 U 1314 3 !
;1263 U 1315 3 SORSSCHECKPOINT () ;
;1264 U 1316 3 TRY_AGAIN;
. 1265 u 1317 3 END;
; 1266 1318 3 XFl
. 1267 1319 3 IF PREVLO]) NEQ O THEN EXITLOOP; ! Extend as needed
. 1268 1320 3
;1269 1321 3
: 1270 L 132% % XIF FUN_K_ASSIST
12N U 132 XTHEN
;1272 U 1326 3 ! Request operator intervention
: 1273 U 1325 3 !
;1274 U 1326 3 BEGIN
. 1275 U 1327 3 EXTERNAL ROUTINE
. 1276 U 1328 3 UTILSASSIST: ADDRESSING_MODE (GENERAL) ;
;1277 Uu 1329 3 GLOBAL LITERAL
: 1278 v 1330 3 UTILS_OPERFAIL = SORS_OPERFAIL,
;1279 u 1331 3% UTILS_OPREPLY = SORS$_OPREPLY;
. 1280 U 1332 3 LOCAL
;1281 U 1333 3 REPLY_DESC: VE CTOR(CZ2])
;1282 U 1334 3 REPLY_BUFF: VECTORC25%.BYTED,
; 1283 U 1335 3 STATUS;
;1284 U 1336 3 REPLY_DESCEO] = XALLOCATION(REPLY_BUFF);
. 1285 U 1337 3 REPLY DESC[1] = REPLY BUFF;
; 1286 U 1338 3 STATUS = UTILSASSIST(REPLY _DESCLO0], ! Response
. 1287 U 1339 3 UPLIT(1 i Signal messa
: 1288 U 1340 3 SOR$_EXTEND AND NOT STSSM_SEVERITY OR STSSK_ER OR)
: 1289 U 131 3 5¢60, ! Timeout period (in seconds)
+ 1290 U 1342 3 upLIT(1, SORS_REQ_ALT)); ! Prompt message
;1291 U 1343 3 IF .STATUS
;1292 U 1344 3 THEN
: 1293 U 1345 3 BEGIN
: 1294 U 1346 3 TRIES = 0;
: 1295 U137 3 IF .REPLY_DESC[O] NEQ O THEN WORK_OPEN(REPLY_DESC[0));
; 1296 U 1348 3 END.
;s 1297 U 1349 3 END;
; 1298 1350 3 %F!
: 1299 1351 3 t Try RDBs that had gotten errors.
: }%8? }%g% g : Move the RDB's from WFB_FULL to WFB_FREE
: 1302 1354 3 WFB = CTX[S _WRK _WFB] - BBLOCKLO UFB NEXT]
;1303 1355 3 WHILE (WFB = .WFBCWFB_NEXT]) NEG 0
: }ggg }%g? g MOVE _ALL RDBS ( WFBLWFB_ FULL] UFB FREE ).
: }%89 }ggg g ; Check how many times we've tried to get more space
: 1308 1360 3 IF (TRIES = .TRIES ¢ 1) LSS K_TRIES THEN TRY_AGAIN;
;1309 1361 3 o ,
: 1310 1362 3 ! At this point, just give up
;1311 1363 3 i
s 1312 1364 3 SORSSFATAL(SORS EXTEND);
;113 1365 2 END;
: 1314 1366 2 )
: 1315 1367 2 ! Remove the RDB from the free list
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A

H 1
SOR$SCR_10 16=Sep=-1984 40:32 VAX=11 Bliss=32 V4.0-742 Page 40 SOf
v04-000~ 14-Sep~1984 g 10:49 (SORT32.SRCISORSCRIN.B3Z;1 ¢ (19) VO«
;133 138% 1 ROUTINE FREE _RDB( H
. 1332 138 1 REF VECTORC1], i
; 1333 1384 1 OFFSET ! XFIELDEXPAND (WFB_FREE/NOUSE, 0) . j
s 133 1385 1 ): CAL_CTXREG NOVALUE = :
: 1335 1386 ¢ BEGIN .
;1336 1387 ¢ EXTERNAL REGISTER ;!
;1337 1388 2 X = COM_REG_CTX: REF CTX_BLOCK_(S_FIELDS),; s |
; 1338 1389 2 LOCAL ;!
; 1339 1390 ¢ P: REF RDB_BLOCK, ;!
: 1340 1391 2 R: REF RDB_BLOCK, I
;0 1361 1392 2 LOFF; s 1
;1342 1393 2 s !
s 1343 1394 2 ! Get a pointer to the RDB being freed Fl
¢ 1364 1395 2 ! ]
: 1345 1396 2 P = .Q[0]; '3
;1346 1397 2 3
. }%zg }%gg S : If we aren't checkpointing, free directly to the WFB_NOUSE Llist 3
. :
: 1349 L 1600 2 XIF FUN K_CHECKPOINT :
: 1350 U 1401 2 XTHEN 3
;1351 U 1402 2 LOFF = ,OFFSET; :
; 1352 U 1403 2 IF CTX[COH NOCHKPNTJ :
; 1353 U 1404 2 THEN : |
: 1354 16405 2 XFI 3 i
; 1355 1406 2 LOFF = XFIELDEXPAND (WFB_NOUSE,0); : }
: 1356 1407 2 H
. 1357 1408 2 ! Hook the RDB onto the WFB's free Llist H
; 1358 1409 2 i :
: 1359 1410 2 R = BBLOCK(.P[RDB_WFB),.LOFF,0,XBPVAL,0]) - BBLOCKLO,RDB_NEXT]; e
: 1360 16411 2 WHILE (R = .RCRDB-NEXTS) NEQ'0°DO 3
;1361 1412 3 BEGIN :
: 1362 1413 3 IF .PCRDB_VBN] + .PCRDB_SIZ2E] € .RCRDB_VBN) :
: 1363 1414 3 OR R(RDB VBN] + R[RDB SIZE] E .PCRDB_VBN] H
: 1364 1415 3 THEN H
. 1365 1416 3 EXITLOOP; H
: 1366 1417 2 END; ¢
;1367 1418 2 :]
; 1368 1419 2 IF RCBASE_] EQL O H
: 1369 1420 % THEN s 1
: 1370 1621 BEGIN :1
;137 1422 3 ! :
;1372 1423 3 ! Cannot coalesce the holes . ;!
R }%;2 }2%? g : Remove from the current Llist, and add to the free Llist 'S
P [ ]
; 1375 1426 3 REMLH (Q[0], P, RDB _NEXTY); 3 ]
: 1376 1627 3 INSLH (BBLOCK[ PLRDB HFB]..LOFF 0,XBPVAL,0]), P, RDB_NEXT); 3!
; 1377 1428 3 END s !
: 1378 1429 2 ELSE :
: 1379 1430 3 BEGIN H
1380 1431 3 ! , :
: }%g% }2%% g : Coalesce the holes, remove from current List, and deallocate. :
: 1383 1434 3 R[RDB VBN] = MINU(.RCRDB _VBN], .PLRDB _VBN]); :
; 1384 1435 3 R[RDB SIZE]) = P[RDB SIZE]) + R[RDB STZE]; H
1385 1436 3 REMLHZ(QL0], P, RDB_REXT, ROB_K_SIZE); :
: 1386 1437 2 END; H
; 1387 1438 2 H
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SOR$SCR_10 16=Sep-1984 00:40:32 VYAX-'1 Bliss-3
v04-000 14 Seg-1984 19:10:49 (SORT32.S 3 S0

ROUTINE NEWRUN: CAL_CTXREG NOVALUE = . Start a new run

lee
]

g FUNCTIONAL DESCRIPTION:

2 Page &2 SOl
2:1 J (20) IY

NN

This routine starts a new run.
i FORMAL PARAMETERS:

OOVOVOVOLOOVOP

R = OOV ~YONE NN = OV NOVIESWNN 2 OOV N NS NN =2 OO0~ L NN 2 OO0 NN IR = O

|
|
|
[
: CTx Longword pointing to work area (passed in COM_REG_CTX)
g IMPLICIT INPUTS:
: NONE
§ IMPLICIT QUTPUTS:
f NONE
g ROUTINE VALUE:
f NONE
g SIDE EFFECTS:
f NONE
BEGIN
EXTERNAL REGISTER
LOCAETX = COM_REG_CTX: REF CTX_BLOCK_(S_FIELDS);
RUN: REF RUN_BLOCK; ! Ptr to run block
; Bump the number of runs
CTXCCOM_RUNS] = ,CTXCCOM_RUNS) + 1; ! One more run batted in
Create a run desription block for this new run.

Link the new run oescr1Ytlon block into the Llist.
Find a Large hole to hold the merged run

'
i
i
i
R
l
C
R

UN = SORSSALLOCATE (RUN_K _SIZE);

NSLH_(CTXCS _RUN_INFOJ, "RON, RUN_NEXT); o

TXES RUN CURRJ RUNTBASE j ! This is the current run
UNCRD 0. ! Nothing written here yet
GET_RDBT)

; Get 3 buffer for this run
GET_BUFFER(RUNLBASE _1);
END;

e s Ve Be Qs 00 VeV eV T ne Ve Vo e Be BePr Ve e T Be U Ve Ve Ve We Ve Be Vs VeV VeV BBV B Ge Be B0V Ve VeV Ve Ve Ve Q9sg,
i ol e i el ) o s ) eeld el il oD ) Sl s el el i) el i S ld el D sl el el D el ol e el D D el i sl el e ) D e ) D o) o) ) e sl e e e e
P W o o W O S alal ol al P AW o o o o i o o i al ol ol ¥ o W W W W W P oF 2 F ¥ W W W 8
WO OO0 NN NNNNNSNNNOOOOOOOOO- O VVWNNUVHAVIAUNRANE S SIS B0 0
NN =~ DO W NN SN =2 O V0B NOWNE N 2 O WO NN N SN = OO 00 NN RN = OO 00 NNV S LIN) — O
b N P INICUAINI PN AIPIRIPI PO PO PRI PRI PRI PIPOIRININI N = d b ol o od o o e oo o v ol ) e ol ol o ) el i ol el el ) el ol s

e e el enld ol S e el v D D il il el D el D i st D s D D S S e D e s S oD D D e e e el o e e i D e D ) e o) e et D e e D o
F oW S F W W W W W W Y Tl al aZ P R P o o P P o P ol P P Xl P ol o F (¥ o F W W W NG TP W O W Y]

85D B D N N N N N AN NN RO PONININININIMNIN = b ad e ad e ced ad e 2 O O OO OO OO




10

SORSSCR
v04-000

Oy 3 WNOMhe 0
0 @ oo O
b A 4 T TIIT 7
- — -— e -—
LR - [ B X BN BE BL BL BLNE BA WL 1

(V)

—

< ~~

(& ] P4 [+ 4

o D~~~ wi

- > [V

d ~r—— D

< o0 o 2D

- w—w— &
—~ W, O 1 ]
N XZXe—r———
o — OD—0NNNZ W) w
(8] mxo = 1 L (82
@~ ~ & oy

RET

QOOOOOOOOOOO0O
OOOOO0O0O0OOOO0O000 o
[alelelelelelaleslelele e M
T 0 OQODOOOOTramom~s
WBDFDDDDDFDFO +
o (V]
MO — O DNNNNANIONI o
L OO OWNNNCOWNO o
o
1
o
< a0 o a
~ (= o (7]
o x
o o
[V ]
@
OoMNCMA W v
OWNVULW O iod
a
(G [ 1}
o W w a [ =
o o v 0o e
O OO w « e
o OO w wu 3
o O
o a
o
o
-»
[7,]
@
o
>
L0
a0
~
@
~N
—
(Ve ]
[V
c
e
>~
3
o
[« 4




(.
SORSSCR_IO 16-Sep-19

Tee

& 00:40:3 VAX-11 Bliss=32 v&4.0-742 Page &4 SOl
v04-000 1&-Sep-19gk 13:10:4 [SORT32.SRCISORSCRIOD.B32; 1 9 (21) VO
}222 GLOBAL R?UTINE SORSSWORK _WRITE ! Write to a work file ;
SRC_ADDR: REF BLOCK ! Address of internal format record :
): JSB_OUTPUT = :

FUNCTIONAL DESCRIPTION:
This routine writes to a work file.
FORMAL PARAMETERS:

SRC_ADDR.ral.v Address of internal format record
CTX Longword pointing to work area (passed in COM_REG_CTX)

IMPLICIT INPUTS:
NONE
IMPLICIT QUTPUTS:
NONE
ROUTINE VALUE:
The address of where the record was written.
SIDE EFFECTS:

ARG MR e AR Mg S S DS AR RV EED R RO NSNS AE S AR AN MR SRS ERE AR AR mEe m e e

000000 00000000 N N NNNNNNNSNOOOOOO OO O O NN WNWUNWAUNWNLES I
NOWVEB AN = O V0NN AN = OO 00 NN NN = OO 00 NN £ NN = O 000~
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NONE
BEGIN
EXTERNAL REG]ISTER
LO(AETX = COM_REG_CTX: REF CTX_BLOCK_(S_FIELDS);
RUN: REF RUN_BLOCK, ! Current run block
LEN, ! Length of record to write ‘
STATUS; ! Status :
RUN = .CTX[S_RUN_CURR]; ‘
8 RUNCRUN_COUNT] = _RI'NCRUN_COUNT] + 1; ! One more record in this run
88
gg ; Set the length and address of the record to be written.
91 LEN = .CTXLCOM_LRL_INT);
92 If (RUNCRUN_BUFF0)™= .RUNLRUN_BUFFOJ - .LEN) GEQ O
93 THEN
94 BEGIN
95 LOCAL
96 TMP1;
497 CHSMOVE (.LEN, SRC_ADDRCBASE_J], .R