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'« COPYRIGHT (c) 1978, 1980, 1982, 1984 BY

'* DIGITAL EQUIPMENT CORPORATION. MAYNARD, MASSACHUSETTS.

;: ALL RIGHTS RESERVED.

i THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
t* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
'* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR /ANY OTHER
'* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
'* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

#
]
]
]
i*  TRANSFERRED. .
*
*
*
*
L 4
*
*
]

w

I

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

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

;: CORPORATION.

is DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS

;: SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

i
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FACILITY: VAX=11 SORT / MERGE
ABSTRACT:

This is the common definition file for VAX=11 SORT / MERGE.
ALl definitions of interest to more than one module are in this file.
This file is used as a Library source.

ENVIRONMENT: VAX/VMS user mode
AUTHOR: P. Gilbert, CREATION DATE: 07-Dec=-1981
MODIFIED BY:

=015 Original
T03-016 Add sogtion on ad charactors and correct he extension for
specificati on f (.SRT). PDG 13=Dec~=19
103-017 Add WF _NAM di es of work file names. PDG 26-Dec=-1982
T03-018 Added DDB_ anu PDG -Dec-1982
103~ Hakc uork-fila description blocks (WFBs) distinct from DDBs.

PDG 31=Dec~-1

T ? Add clean-up routines. ng 4&=Jan-1983

T Add WFB DEV PDG 6-Jan-1

T Removed PT/ST_ADR; added BS_DECM, WRK_SIZ. PDG 26=-Jan=-1983
Chansc SYAI K HRK USE to STAT K URK _ACQ, Add;’ WFB ¥g field.

AM for stable mer os.

rog 856 Remove section on pad characters. d M_PAD. PDG 8-Fob-1983

T0 Renovo unroferonc d fields. Change | nka!o declarations s?
register information is ovailablc to SORSSKEY_SUB at run time.
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1 e the m !cro SOR SFATAL. PDG 16-Mar-1983
9 6 vo tho SO RO CODE n PSECTs the EXE attr PDG 7-Aps-1983
Informa of"WFB structure. PDG 12-Apr
8 Hovo do 1nitions of fiol s spo% ¢ to scratch-i/o to SORSCRIO
from th s module.
Reduce ( SCRATCH. DG -AB r=1 ,
Corroct zo “of COM_WF_ SS gi 17=-May=-1983
e n-

1

Add COLC_BLOCK stuff. Pg 2=-Feb=-1984

Chango TON_K_BUFSIZE to 5 blocks for VAISLN.

d support Tor VAXELN., Jeff East 3
T03-034 Chlng’ OM_RHB to COM RHB INP and COH RHB_OUT.
s to avoid probTems with merge, “whefe an incoming

record overwrites the VFC area for tﬁe outgoing record.
PDG 24=Jul=-1984
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BRARY 'SYSSLIBRARY:STARLET';

LI
LIBRARY 'SYSSLIBRARY:XPORT';
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4 XPORT
|
! The use of XPORT sauscs son$ problems, most notably with alignment,
: and the default sign extension. The follouing macros are used.
MACRO

XBYTE = SALIGN(BYTE) XEXPAND $BITS(8) X%

XWORD = SALIGN(WORD) XEXPAND $BITS(16) §

XLONG = SALIGN(FULLWORD) XEXPAND $BITS(32) %,

XDESC = SALIGN(FULLWORD) $SUB BLOCK(2) X,

XADDR = SALIGN(FULLWORD) SADDRESS X;
$SHOW(FIELDS)
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POSITION AND SIZE MACROS

]
i
i
MACRO
; Macros used for field references
A_= 0..0,0 X,
L-= ‘sg.§ 1.
BASE_= 0.8. 0.0 X,
! Macros to construct a bit mask from a standard four-component field
! definition (offset, position, size, extension). The result has set
! bits in those positions that belong to the field. A list of field
: definitions can be specified.
: Example:
! MACRO
! A=0,2,4,0%,
s B=: .9'1..01:
: MASK_(A,B) is equal to XB'1000111100*
XMASK_[0,P,S,E]=

(T~ ((PS+(s))) - (1 »~ (P)) X%,

MASK 5J=
TO OR XMASK_(XREMAINING)) X,

! Macros to align a specified value at the bit position specified by a
! standard four-component field definition (offset, position, size,
5 extension). A list of values and field definitions can be specified.

i Example:

|
i
i
i
i
i
i
X

ALIGN []=
(0 OR XALIGN_(XREMAINING)) X;
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; GENERAL
i
LITERAL
TRUE= o
FALSE= 0.
MACRO
ELIF= ELSE IF X;
MACRO
; Macro to round a value to the next higher multiple of a number.
i The first parameter is the number which is to be rounded.
! The second parameter is the multiple up to which we round.
! f omitted, the default for the second parameter is XUPVAL
; The second parameter should be a Literal, and a power of 2.
ROUND (A,B) =
XIF ENULL (B)
XTHEN (((A) + XUPVAL=1) AND NOT (XUPVAL=1))
XELSE (((A)+ (B) =1) AND NOT ((B) =1))
XF1 X;
MACRO
; Macro to calculate floor(log2(constant))
LN2_(A)=
(XNBITSUCA)=1) X;
MACRO
5 Macro to signal an internal consistency check.
BUGCHECK (A) =
BEGIN BUILTIN CHMU;
8HHU(!REF(0));
END X;
MACRO
; Macro to establish a condition handler.
ESTABLISH_(X) =
BEgIQ BUILTIN FP;
END X;
MACRO

; Macro to produce a List of names
PREFIX_(A)[B] = XNAME(A,B) X;
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MACRO
! Macros to determine if the value of an expression is one of a set of
! specified small-integer values. These macros can be used only if the
; following conditions are met:
g The value to be tested is in the range 0 through 127.
g The values to be tested for are all in the range 0 through 31.
g Example:
g IF ONEOF_(.X, BMSK_(1,3,5)) ...
i The code generated is much more efficient than a series of comparisons
5 (provided that the parameters of BMSK_ are all compile-time constant).
XBMSK_[A]=
XIF (A) GTRU 31 XTHEN XWARN('ONEOF won''t work') X%FI
(1 * (31 - (A)) X,
BMSK_[1]=
T0 OR XBMSK_(XREMAINING)) X,
ONEOF _(A,B)=
(T(B) * (A)) LSS 0) X;
MACRO
! Macros to create initialized, read-only bit-vectors.
! The first parameter to BV_ is the largest element which will be
E accessed in the bit-vector.
g For example:
i OWN PRIMES: BV_( 51, 2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,51 );
! IF .PRIMESLC.I1]
! THEN X( I is Prime )X
; ELSE X( I is Composite )X
BV_1_[A) = [A]) =1 X%,
BV_(M) = BITVECTOR[M+1]
PSECT(SORSRO_CODE) PRESET( BV_1_(XREMAINING) ) %;
MACRO

! Macros to distinguish whether the value of an expression is amoun
! one set of values, or another set of values, based on a sin?le bit.
; An error diagnostic is issued if a single bit will not suffice.

DIST (X,Y,2) =
BEGIN
LITERAL

M =(DIST1_(XREMOVE(Y)) XOR DIST1_(XREMOVE(Z))) AND NOT

-

-
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DEBUGGING CODE

This section defines macros to aid in writing debugging code.

The XVARIANT switch is used to condi%ionally include compiler dobug?ing
code. When XIVARIANT is true, dcbug? ng code is included. When it is
false, debugging code is omitted. The macro DEB_CODE is provided to
bracket debugging code that is to be unconditionally executed.

In addition, the global variable ''SOR$SD'' in the COMENTRY module can be
used to obtain conditional execution of debugging code. This variable
is initialized to zero, but na¥ be altered during the initial DEBUG

s

dialogue, before the compiler started:
DBG>D SORSSD=XX'D6003FFF"* (for example)
DBG>D SOR$SD=1 (for example)
DBG>G
The bits in the variable ''SOR$SD'' are allocated as follows:
XX'00000001" Dump run information
1 lx‘80000002' Dump incremental statistics
2 Xx'00000004" Dump allocation information
§6 xx*40000000° Una%iigned
1 Xx*80000000°" Unassigned
The macro DEB_SWITCH is provided to bracket conditionally executed

debugging code.

! Macro to bracket unconditional debuggin code. The parameter is an
; expression that will be compiled if AVARIANT is true.

DEB_CODE (A)=
XIF XIVARIANT
XTHEN
&
XF1 X,

! Macro to bracket conditional debugging code. The first parameter is
! a bit number in the variable SORS and the second parameter is an
! expression that will be evaluated it that bit is set. The entire

! expansion is compiled only if XVARIANT is true.

]

]

]

]

i

DEB_SWITCH(A,B)=
xlz TVARIANT

XTHEN
BEGIN EXTERNAL SOR$SSD:
lz .SORSSD<A,1> THEN B;

T8

! Macro to test an assertion about compile-time constants.
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XERROR('Assertion failed')

ASSERT (A)=
%IF NOT (A)
LTHEN

X;
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LITERAL

LITERAL

LITERAL
LITERAL

LITERAL

MAXIMUM VALUES

MAX_KEYS=
MAX FILES'

R
MAXZREL_R
X°R

DEF_FILE_ALLOC=
DEF_TRM_KLLOC=

COM_K_BPERPAGE= 512
COM™K“BPERBLOCK= 512; i

! Define a Literal for the amount

t-seo-ions 00:17:%9

nuabor of
number of nput
number of wor

Maximum
Maximum
nimum

les.
files

Default number of work files
Maximum number of work files
Maximum merge order

Maximum Llength of spec file Line
Maximum sequential file rocord len
Maximum relative file record len t

Maximum
Maximum
Maximum
Maximum

indexed file record length
index ke
length o
length of a PSECT

Minimum MBC count
Maximum MBC count
Minimum MBF count
Maximum MBF count

Default file allocation
Default allocation for terminals

(for RP06)

! Bytes per page

Bytes per disk block
of work space to allocate

! for sYecification text, and another for the amount of work space

: to al

WRK K_ALLOC=
WRK_K_COLLATE=

ocate if we only need to process a collating sequence.
128 * COM_K_BPERPAGE,
6 * 256;

! Allocation for work area

VAX=

825 .SRCISORLIB.REQ; 1

ort ke s allowed

data item lLength
a rogorenceab e data-item

Alloc to process collating sequence
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LITERAL
E Datatype values for use in the key definition buffer (KEY_BUFFER).
g These are also used to define the global Literals SORSGK_xxx_KEY.
g These are used only for compatability purposes.
KEY_K_CHAR= 1. ! Character data
KEY_K_BIN= §. ! Signed blnar{ data
KEY_K_ZONE= . ! loned decima
KEY_K_PACK= &, ! Packed decimal
KEY_K_USB= B ! Unsigned binary
KEY_K_DLO= 9. ! Decimal lLeading overpunch
KEY_K_DLS= o ! Decimal Leading separate
KEY_K_DTO= g. ! Decimal trailing overpunch
KEY_K_DTS= ! Decimal trailing separate
KEY K FLT= 10, | Floating
KEY_K_FLTD= 11, ! D_floating
KEY_K_FLTG= 1;. ! G_floating
KEY_K_FLTH= 13, ! H_floating
KEY_K_MAX= 13; ! Maximum

LITERAL
5 Values for sort types, passed to SORSINIT_SORT.
g These are also used to define the global Literals SORS$GK_xxx.
TYP_K_RECORD= 1, ! Record sort
TYP_K_TAG= g. ! Tag sort
TYP_K_INDEX= . ! Index sort
TYP_K_ADDRESS= &, ! Address sort
TYP_K_MAX= &; ! Maximum sort type

MACRO

; Options flags, passed to SORSINIT_SORT and SORSINIT_MERGE.

g These are used to define the global Literals SORSV_xxx and SORSM_xxx.

LER LR LR L P TR L L P T L L T T T P P P TR T PR T PR TR LA L DR L A N T
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OPT_STABLE= -, = ! Stable sort
OPT_EBCDIC= s 3 s B B ! EBCDIC collating sequence
OPT_MULTI= > i. 1. 0 X, ! MULTINATIONAL collating sequence
OPT_NOSIGNAL= . 3.1, 0X, ! Don't signal errors
OPT_SEQ_CHECKk= 0, 4, 1, 0 X, ! Sequence check on merge input

! unuseds= g W Ny 3
OPT_NODUPS= o 9. 1, 0 X, ! Delete rocord? with duplicate ko;s
OPT_FIXED= . 7.1, 0%, ! Records are fixed length (NYUsed

! OPT_LOCATE= " s. 1. 0 X, ! Use locate mode with RETURN_REC
OPT_LOAD_FILL= 0, 9.1, 0 X; ! Use LOAD_FILL on output file

LITERAL
; Values to index the sort statistics

i These are also used to define the global Literals SORSGK_STAT _xxx.
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1
SEQULST(STAT K_, GBL, 0, 1,
(IDENT,), ! Address of ASCIC string for version number
(REC_INP,), ! Records Input
(REC_SOR,), ! Records Sorted
(REC_OUT,), ! Records Output
(LRL_INP,), ! LRL for Input
(LRL_INT,), ! LRL of internal length record
(LRL_OUT,), ! LRL for Output
(NODES.)‘ ! Nydes in sort tree
(INI_RUNS,) ! Initial dispersion runs
(HRG-OROIﬁ § ! Maximum merge order
(MRG™PASSES,S, | Number of merge passes
! (WSERTENT ), ! Working=-set extent
' (MEM_USE,), | Mem)ry usage
(WRK_ALQ,), ! Wordl file usage
! (DIRYO,), ! Direct 1/0s
! (BUF10,) ! Qufiered 1/0s
i (PAGEFLTS,), | Page faults
! (CPU_TIME,), ! CPU time
! (ELA_TIME,), ! Elapsed time
(MBCINP,S, i MBC for Input
(MBC_OUT,), ! MBC for Output
(MBF _INP,), ! MBF for Input
(MBF _OUT,) ! MBF for Output
(HAx_STAf.f): ! Last stat value
; Define a single key description in the key description buffer
SUNIT_FIELD
gg;_FlELDS =
KBF _TYPE= CXWORD] ! Data type of key
0,0,16,00  (+xx'0")
KBF _ORDER= CXWORD ] ! True iff descending order
(2,0,16,00 c+xx'2%)
KBF _POSITION=  [XWORD] ' ‘Offset to key within record (1..LRL)
4,0,16,00  (+xx'4")
KBF_LENGTH= [XWORD] ! Length of key
£6,0,16,00 (+XXx'6")
TES;
LITERAL
mas KBF _K_SIZE = S$FIELD_SET_UNITS; ! Size in bytes
KBF _BLOCK = XEXPAND SUNIT_BLOCK(KBF _K_SIZE) FIELD(KBF_FIELDS) X;
; Define the key description buffer
MACRO

0%
SIZE » (N), 0, 0, 0 X;
EYS) =

EY BLOCK + 0) <P,S.E>;

KEY_NUMBER = . 0, 16,
KEY"KBF (N) = + KBF _K_
STRUC'UREEV 0CKCO,P.S,E;BS=MAX_K
-25 + kBFf_K_SIZE*BS) TK

! Number of keys

Y
Y

! Define the structure of a COLL_BLOCK, which is passed to SORSSPEC_FILE
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17
149:

Sep-198¢ 38:

9

-

1
1

:

JLENGTH =
“PAD =
PTAB =

)
B
A

coLL
CoLL
coLL




TR E e s s s s s v e TR PR T P L P T T T P P P PR L PR LR L T L T TR TR A L T T PR T T T R TR IR R A LR T

IR = OO0 ~NOMWN

mgaaaaq«an«:
w

e
b
—
- 4
-

PR

PRT™ por= par- _."f‘ PRI por- par-
220202
p=

—_\N -
e e

O © © © O 0O00 0000 ©O ©O O O O ©O COO0O0O0O0OOOOOOOOOOOOOOOOOOO

»ar
v
o

VWA = VAT b WV WV WY Bt VN s ALY
<R

(=lelele]
— s s T

Vv V'-
VO
=T
-

Y _9
gozono

=

—

NT:

L 0518

- N =D
. .. ..

{= ]

—— -

P it P b
N0 =W

COMMON INFORMATION

Information that must be available between calls to sort/merge is
stored in a dynamically allocated data structure. The address of this
data structure is stored in a context parameter that is passed to the
sort/merge routines. If the context parameter is missing, the global
variable SORSSCONTEXT is assumed to contain this pointer.

COHP!LETIHS
lJIIII - ;
HACRS XASSIGN(U__,U__+1) 'M i
s * ! Macro to generate unique names
= XNAME (*U_T7ENOMBER(U__)) X; ’ ’
LITERAL
COM_K_TREE= 13, ! Number of Longwords for TREE_INSERT
COM_K_SCRATCH= 10, ! Number of longwords for SCRATCH_IO
COM_K_CDD= 2; ! Number of longwords for CDD stuff
SFIELD CTYX_FIELDS =
§ET
; Routines
COM_COMPARE= (XADDR] ! Address of user comparison routine
0,0,52,01 (+xx'0")
COM_EQUAL= CXADDR] ' Address of equal-key routine
[1,0.52,00 (+xx'4*)
COM_INPUT= CXADDR] ! Address of input conversion routine
[(2,0,%2,00 (+xx'8")
COM_OUTPUT= [XAgDRj ! Address of ouput routine
(3,052,001 (+xx'c") _
COM_LENADR= CXADDR] | Address of length, address routine
[4,0,82,00 (+xx'10%)
COM_NEWRUN= EXAEDRj ! Address of new run routine
[5,0,52,00  (+xx'14%)
COM_ROUTINES=  CXDESCH A gynanic string descriptor
6,0,0,01 (+xx"18%)

g Storage for TREE_INSERT

COM_TREE_INSERT=[$SUB_BLOCK(COM_K TREE)], ' Storage for TREE_INSERT
» . tgeu.b.OJ (tzl'zs') 9

]
g Global sort information

COM_CTXADR= [x SNG : ! Address of users context longword
#3 232,00 (+XX'54%)
COM_SORT_TYPE= tx?vré . ! Type of sort (TYP_K_RECORD,...)
22,008,001  (+xx88"$
COM_NUM_FILES= ([XBYTE), ! Number of input files
?22 8,01  (+3X'59%)
COM_WRK_FILES= [XBYTE ! Number of work files to use
COH-STA;LE [ 2%1 6.8.01 goz:' f.) t ted
= . ablLe sort requeste
. ‘f52 4,1,0] (+3x788%) .
COM_SEQ_CHECK= (sB8IT], ! Sequence check

—_—
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1§-s -1984 00:17:3 VAX=11 Bliss=32 V&
18230071980 3%:20i27  Va3siiooalBiradats
£22,25.1,0]  (+XX'SB")
COM_SIGNAL= [S?£T5 ' Sor;lncrgo should signal errors
COM_NOCHKPNT= [ %156'1'03 f’fﬁ' E.)i ting should not be d
= n
" 3?52 A ATV T I T e S
COM_LOAD_FILL= tse;ri | gso load=fill on indexed files
COM_NODUPS C %ié"1'°] $’°§{52;’ ecords with duplicate k
= . r ras ate S
/i 3?52 29,1,0] (42X S8 ’ P "
u_= tS?iTﬂ | Use locate mode with RETURN_REC
2.%0,1,00  (+xx's8")

]
é Control flow flags

COM_FLO_SORT= ts?55

]
COM_FLO_NOINIT= tsgs;i

! Hay call Sort=Merge
$1,1,00  (+2x'58") .
§.1.03 ! May not call Pass-Files, Init=Sort or Init-Merge

(+42X*5¢")
COH_FLO_RELEASE=[S?£;3{ S 20/ el

: Ho;cg,ll Release-Rec
COM_FLO_RETURN= (38 ;ié 101 ahay §eLL Return-Rec or End-Sort
Tj et

COM_FLO_DOMERGE=(%$8 ! Ha; call Do=Merge
£23.5,1.,00  (+xx'5¢c")

COM_FLO_ABORT= [$BITS ' Ha; only call End-Sort
£23,4.1,0]  (+3x'5¢C")

]
; Flags to amend for V3 compatability hacks

Con eGPl oy LS

COM_HACK_STRIP= tsairj ! Strip the keys
' £23,6,1,01  (+xX'SC")

g Merge-specific fields

g Note that COM_MRG_ORDER is non-zero iff this is a merge

COM_MERGE= ($811) ! Indicates a merge (not a sort)
3,7,1,01  (+3X'SCY)

COM_MRG_ORDER= tx%vrtJ. ! Orger of the merge

: 23,8.8,01  (4XX'SD")

g Spec text processing stuff

COM_SPEC_TKS=  [XWORD) | Size of keys portion of internal node
[23,16,16,00 “(+XX'SE*)

)
; Merge-specific fields

] ! :g s only 2 args to callback routines

COM_MRG_INPUT= [XADDRJ, ! User-written merge input routine
[24,0,32,0] (+Xx'60")
COM_MRG_STREAM= Ethné . ! Stream number for stable merges
5.0,32,0]  (+Xx'64°)

g Collating sequence stuff

0-745 Page 15
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'no way
'no way

COM_COLLATE= [XAgDR .
( .32,0]

COM_ST_SIZ= t*tg"é e
g Key information
u_= CXADDR],

(28 32 0]
COM_SPEC_FILE= txeggﬁ g
COM_TKS= CXBYTE].

?30 .8,0]
! [ J
; Override flags = i
COM_OVR_PROC= tsgio 81 a8
COM_OVR_KEY= ts%i

0,9.1,0]

COM_OVR_CHKSEQ= [$B1T],
COM”OVR-STABLE= [$B1T],
COM_OVR™COLSEQ= s%ia his
COM_BS_DECM= ts%§5511'1
u_= tsagtﬁtaiJ
' t 0012"
g Counts
COM_RUNS= [XWORD)

£30,16,16,0)
COM_INP_RECNUM= [XLONG],

c31.o.32.03

Fai BB s

1
1
9; collating sequence routine
Sgrito-only)

? of key descriptions
9; structures from spec file
key size (as specified by user)

gnore the specification text for these options

! ess specified
cixx geT]e specitie

! o¥(s) specified
(+XX°
! Check sequence specified
E EgtfgtisPQCifi‘d ified
; ng sequence specifie
(X' 79") 0 o .
! Base sequence was DEC_MULTINATIONAL
(+XX'79")

(+XX'79")

! Current number of runs
(0! '*7AY)

eut record number (stable & stats)
(+zx |

i Collating sequence information

COM_T1E_BREAK= [Saiz 8.1.03

l
; Record format information

SOT'VAng tsgiz {41403
ol ’?i - » 61

COM_MINVFC=
.8,0]
COM_MAXVF C= é
2,16.8.0)
COM_FORMATS= tx% t
32.24,8,01
COM_LRL= Cxw g RDJ,
A t 36 ’16,0)
g th 16.,16.0)

cates tie-breakin
G 80%) '

! Flag indicating variable lLength input
(+3X°80") . -

(+Xx'80')
! Len?th of VFC area in internal node
(+XX'81')

! kength of COM_RHB buffer
(+Xx'82')
! Nunggr of different record formats
5015; o.: input record | th
u rd Llen
(*k gy e 0

: or est record Llength
(0zx 6')
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COM_LRL_INT= [XU?

(34,0.16,0)
COM_LRL_OUT= xug

(34,14,16,0)
COM_RHB_INP= [xeggﬁ
COM_RHB_OUT= txAgoﬁ

£36,0.32,0

|
: File information

COM_PASS_FILES= [XAggR

.32,0)
COM_OUT_DDB=  [XADDR),
(38,0,32,0]
COM_INP_DDB=  [XADDRJ.
(39,0.32,0
COM_INP_CURR= [xADok
g ©32,02
COM_INP_ARRAY= tonoé
g .32,0
COM_F ILE_ALLOC= txtoué
132,01
COM_SPC_DDB=  [XADDR
4 o $32,0]

? 3:831532 53°00107  V8%5i400A a8  C30RT 32 ShedsoRL 18 REQ; 1
- konash of internal format rccord

Longzst output record Length
! Adgress of VFC area (input side)

! Addross of VFC area (output side)
(+3X'90") ’

file characteristics
of output file DDB
of input file DDBs
of current input file DDB

+ + +
o) =0 e
oY) ey o

-Q
-

f input DDB pointers

-
-

location specified by user
of spec file DDB

- p—

+

- e =
) =t ) ) I

TP PR TP PR L 22> PO
xg.x-o-x-s b {8 J-8 J-% J=
>I3>0 >0 P> O O OO
D00 SN OD OO0 o0 SN0

e et i et e et e e
+

+

E Statistics information (used only for statistics)

COM_STAT_NODES= [XLONGJ.
L& .9.32 0]

COM_STAT_RUNS= [XUOR
g .16,0]

COM_STAT_PASSES= CXUORD

5,16,16,0)

COM_STAT_MERGE= txgzgéa.a .
u_= [S%ltﬁ(ékig
46,8,24,01
COM_STAT_WS= XLONG] .
COM™STAT VM= XLONG] ,
COM~OMI_RECNUM= xtggc g
COM_OUT_RECNUM= [ 63' ’

. k& 0,32.0]
; Storage for TREE_INSERT

COM_TREE_LEN=  [XLONG
COM_TREE_ADR= cxt Néi

.32,0]
' ©32,0]
i Scratch 1/0 information

COH SCRATCH_I0= [SEgﬂ SLOCK(COH

T

ber of nodes in sort tree
(+xx B0')
ber of runs from dispersion
(+!x B4')
umber of merge passes
(+XX'86
! Order of the merge
(+XX'B8")

(+XX'B9')

! Maximum WS used

i Maximum VM used

i Nulber of omitted records (for stats)
(+XX'BC')

;*gut gt record number (for stats)

)of storage for tree
§§ of storage for tree

o

-ﬁ
0
ﬁ’
-—ﬂ

TCH)], ! Storage for SCRATCH_IO

Page
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} Locking information
QOH_LOCKED= [XADDR], ! List of Locked code sections
g Specification file stuff
COM_SPC_TXT=  [XDESCJ, ! Dymanic string for spec file text
061,000,010 +axiFan) . . :

|
; Specification file stuff

COM_RDT_S1Z= [X?YTE ;
63,0,8,0)  (+XX'FC")
COM_KFT_SIZ= T¢

63,8.8,0  (+XX'FD")

COM_CFT_SIZ=  [XBYTE)
(63,16.8,01  (+XX'FE")

COM_FDT_SIZ=  [XBYTE)
£,8,01  (+XX'FF")

COM_TDT_SIZ=  [XBYTEJ,
(64,0.8,0]  (+Xx'100")

COM_PAD= CXBYTE]D, ! Pad character
(64,8,8,00 (+%x'101")

u_= (sBITS (1653,
(64,16,16,00  (+Xx*102")

COM_RDT_ADR= CXADDR], ! Record definition table
[65,0,32,01 (+%X*104')

COM_KFT_ADR= XADDR], ! Key/data field table
[(66,0,32,0] (+Xx'108')

COM_CFT_ADR=  [XADDR]. ! Constant field table
(67 g.BZ.OJ (+Xx*10C*)

COM_FDT_ADR=  [XADDR], ' Field definition table
(68,0,32,0] (+xXx'110%)

COM_TDT_ADR= CXADDR], ! Test definition table
£69 g.BZ.OJ (+XXx'114")

COM_CONST_AREA= [xeggéo.sz " %¢§§°?§3?§ area (address)

COM_PTAB= £XA90§ 0 ! Pointer to 256-byte table
€71,0,32,0]  (+Xx*'11C")

u_= txAgoﬁ "
(72,0,32,0] (+Xx'120")

COM_WRK_SI2= EXtONé . : Len?th of work area
73,0,32,0]  (+Xx'T124")

COM_WRK_ADR= Agoﬁ , | Addrsis of work area
£74,0,32,0 (+%x'128")

COM_WRK_END= IXAggﬁ . ! Address past end of work area
£75,0,32,0) (+ix'12C")

i Other stuff
]
g;ror we've ever seen

COM_WORST= Ithuﬁ . ! Wo s§
6,0,32 ?J (+Xx'130 )
COM_WF _NAMES= ! Counto? (ist of indices into CFT of work file names
ts?vre (1+MAX_WORK flkES)].
77,0,0, (+XR°134°)
SALIGN(FULLWORD)
com_CDD= [$SUB_BLOCK(COM_K_CDD)], ! Storage for (DD stuff

LR LR TR TR R TR T
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15-Sep=1984 22:49:47 _$2558DUA28: CSORT32.SRCISORL IB.REQ; 1 (9
!PS&gT: : (80,0,0,0] (+Xx'140")
Ogga g f Additional storage for checkpoint stuff
8669 COM_COUNTDOWN= [xthGJ
nggg: : 0,32,0]  (+Xx'148")
2;1 3 ; Architectural flags (indicates which instructions are implemented)
067 COM_ARCHFLAG= "I:S"GJ
PRINT: 3,0,32,0] (+XX"14C")
674 8 Tes;
675 LITERAL
676 0 CTX_K_SIZE= SFIELD_SET_SIZE; ! Size in longwords
677 0 MACRO
0678 8 CTX_BLOCK= BLOCKLCTX_K_SIZE) FIELD(CTX_FIELDS) !.
ggg 3 CTXZBLOCK_(S)= BLOCKLCTXZKZSIZE] FIELD(CTXCFIELDS,S) X;
L 8281 8 XMESSAGE('CTX_K_SIZE = ', XNUMBER(CTX_K_SIZE))
0

UNDECLARE XQUOTE U_, U__

il A
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RECORD FORMATS

This section describes the various record formats that are used
throughout Sort/Merge.

INPUT RECORD FORMAT:

VAR (a word) is present only for variable length records
VFC is present only for VFC files
DATA is always present

INTERNAL RECORD FORMAT:

FORM KEY VAR VFC DATA STAB ! Record sort
FORM KEY RFA FILE STAB ! Tag, address, index

VAR (a word) is present only for variable length records

VFC is present only for VFC files

KEY is present for keys or converted keys

FORM (a byte) is present only for multiple record formats
FILE (a byte) is present only for multi-file non-record sorts
STAB (a Longword) is present only for stable sorts

RFA (RABSS_RFA bytes) is present for non-record sorts

OUTPUT RECORD FORMAT:

VAR VFC DATA ! Record, tag sort
RFA FILE ! Address sort
RFA FILE OKEY STAB ! Index sort

VAR (a word) is present only for variable length records

VFC is present only for VFC files gt

FILE (a byte) is present only for multi-file non-record sorts
OKEY is the unconverted keys

STAB (a longword) is present only for stable index sorts

O . - - — - ———— - - -

! Assertions can be made on the following literals to determine the relative
ordering of fields within a record.

RO COM_ORD_RFA =0, ! RFA field
COM_ORD_FILE =1, ! File number field
COM_ORD_FORM = §. ! Format field
COM_ORD_OKEY =3, ! Original keys (for index sorts)
COM_ORD_STAB = 4, ! Stable Longword field
COM_ORD_KEY = 5, ! Key or converted key field
COM_ORD_VAR = 6, ! Length field
COM_ORD_VFC = ! VFC field
COM_ORD_DATA = 31 i pata field
COM_ORD_MAX =9 ! Largest order value
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DEVICE DESCRIPTION BLOCK

The DDB contains information for roodingluriting a file. It does not
contain all RMS structures, since the FAB, NAM, and other blocks may
be discarded, thus docroas{ng the amount of virtual memory required.

SUNIT _FIELD
gga FIELDS =
DDB_NEXT= [XAD ! Pointer to next DDB
32 o: (oxx'O')
DDB_NAME= [Siué éb 8 ! File name Length/address
(+xx'4'
PDB_IFI= Xt ! Internal file identifier
12 g 32 0]  (+Xx'C’ )
DDB_FOP= ! File options
32.0] (¢1x 10
DDB_RAB_RAB= tsavvésinAasc BLN)J, ! Record Access Block
(20 g.0.0J (+XX 14')
DDB_FIL= CXBYTE ! Input File number (0 on up)
(88,0,8,00 (+Xx'S8')
TES;
LITERAL
DDB_RAB= XFIELDEXPAND (DDB_RAB_RAB,0);
UNDECLARE
DDB_RAB_RAB;
LITERAL
RACRO DDB_K_SIZE= SFIELD_SET_UNITS; ! Size in bytes
DDB_BLOCK= XEXPAND SUNIT_BLOCK(DDB_K_SIZE) FIELD(DDB_FIELDS) X;

XMESSAGE('DDB_K_SIZE = ', XNUMBER(DDB_K_SIZE))

UNDE CLARE
XQUOTE SDESCRIPTOR;

R ————————————————————
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LITERAL

MACRO

REGMASK_
KE YWORDMACRO

JSB_DEFN

JSB_DEFN

F 10
82360108 23:49:47

LINKAGES

Several internal routines use JSB Linkages to improve
Common Linkages are defined here. Linkages to externa
are defined as LNK_routine_name.

- e O
-

INAME(X,'_PR') %,

INAME (X, '~NP') X,

zuanE(x.',uu') -
“p

0 OR XREGMASK_(XREMAINING) ¥;
JSB_DEFN_(NAM,PM,GL ,PR,NP,NU) =

LITERAL
IPRESERVE (NAM) REGMASK _ (XREMOVE (P
XNOPRE SERVE (NAM) REGMASK_ (XREMOVE (N
XINOTUSED (NAM) SS??ASK_(!REHOVE(N

R
f
LINKAGE NAM = JSB(XREMOVE (
EN GLOBAL(!REHOVE(G%
Vv
N

-
=
=
VE
XI1F NOT XINULL(GL) XTH
XI1F NOT XINULL(PR) XTHEN PRESERVE (XREMOVE
XI1F NOT XINULL(NP) XTHEN NOPRESERVE (XREMO
XI1F NOT XNULL(NU) XTHEN NOTUSED(XREMOVE (

+
+
-
i
) XF]

P)) XF

Ml OO0

))
))
))
)) XF
PR)

E (NP)
v X%

(
AM = JSB_INPUT ! For COM_INPUT
M <REGTSTER=60H5REG_SRC1.REGISTER=C0H_REG_SRC2>.

<con_ne§,sagz .
<0,172.374,5,6,C0M_REG_SRC1>,
<7,8>

<CTx=COM_REG_CTX> );

4
o
Hunumn

(
RAM = JSB_NEWRUN

N = <4,576,7,8,10>,

NP = <g,1>

PR = <2.3.9>,

6L = <CTX=COM_REG_CTX> );

! For COM_NEWRUN

JSB_DEFN_(

RAM = JSB_COMPARE, ' For COM conpnas
PM = <REGISTER=COM_REG_SRC1 asglsren=con_ass,snc >,
PR = <80n_ae§,sa§1.con_nsc_énc >,
NP = < .1‘ ® .‘. >'
NU = <6,7,8>, ! Really???
6L = <CTx=COM_REG_CTX> );

JSB_DEFN_(
RAM = JSB OUTP ! For COM_OUTPUT

Ut
PM = <REGISTER=COM_REG_SRC2>,
PR = <COM_REG_SRC25,

I

erformanc
routines

VAX=
525

}

1 Bl
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! R6 holds the variable Length
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NU = <7.8.9>
NP = <0,1.2,%,4,5.6>, | R6 needed???
6L = <Cfx=COM REG CTX> );
JSB_DEFN_(
RAM = JSB_EQUAL ! For COM_EQUAL
PM = <REGTSTER=COM_REG_SRC1 negxsren=con_nee_snc2>.
PR = <COM_REG_SRC1;COM_REG_SRC2>,
NP = <0,15
NU = <2.3,4,5,6,7.8>,
6L = <CTXx=COM REG CTX> );
JSB_DEFN_(
RAM = JSB_LENADR ! For COM_LENADR
PM = <REGTSTER=COM REG_SRC2;REGISTER=0,REBISTER=1>,
PR = <COM_REG_SRC25,
N - §§‘}SL 5.6.7.8.9>
= ' ¢ ’ ]
6L = <CPx=com REG CTX>");
JSB_DEFN_(
RAM = JSB_INSERT, ! For SORSSTREE_INSERT
:: = :;TQEDARD>. ! Can we use registers???
= [
NP = <0,1,¢,3,4,5,6,C0M_REG_SRC1,COM_REG_SRC2>,
6L = <Cfx=COM REG_CTX> T;
JSB_DEFN_(
= JSB_READINS, ! For READ_INSERT
PM = <REGISTER=6,REGISTER=8>,
0783456910
= € [ [ [ ’
6L = <Cfx=com REG CcTx> );
JSB_DEFN_(
RAM = JSB_EXTRACT, ' For SORSSTREE_EXTRACT
:: = : TQEDARD>. ! Can we use registers???
= [ J
NP = <0,1,2,3,4,5,6,C0M_REG_SRC1,COM_REG_SRC2>,
6L = <Cfx=COM REG CTX> 7;
L INKAGE
CAL_ACCESS =  CALL ( STANDARD; ' For SORSSRFA_ACCESS
aeslsrea=?
REGISTER=1]:
GLOBAL (CTX=COM_REG_CTX);
L INKAGE

CAL_CTXREG = CALL: GLOBAL(CTX=COM_REG_CTX);
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TERS

TUNING PARAM R

These values are used to tune the sort,
LITERAL

TUN_K_NONTREE = 192,
TUN_K_FALLBACK = 64,
TUNCKZCALC_F] = TRUE,
TUN K _CALC FE = TRUE,

Number of pages to not use for the tree
Minimum pa?es for tree for a lLarge sort
! True to calculate FI in sort tree
True to calculate FE in sort tree

]
i
i
|
TUN_K_OUT_PREALL = TRUE ! True to preallocate outEut file
TUN_K_WRK_PREALL = FALSE, | True to pr,allocote work files
TUN_KZALIGN_NODE = s. : Logg of alignment for nodes (longword align)
TUN_K_ALIGN_TREE = 9, ! Logl of alignment for sort tree (page align)
TUNCK_MRGCOST = 0 ! Cost of merge
TUN_K_PURGWS = FALSE, | True to furao working set before INIT_TREE
! TUN_K_LCK_CTX = 1RUE, ! True to lock context area in WS
! TUN_K_LCK_TREE = 3 ! Pages of tree to Lock in WS
! TUN_K_LCK_CODE = TRUE, | True to lock code in WS
TUN_K_BINMOVE = 32. ! Max number of bytes to move with binary moves
HACRBUN'K'"Ax'HERGE = 20; ! Maximum merge order for internal merges
TUN_K_BUFSIZE =
XIF NOT HOST]LE_ELAN
XTHEN g * COM_K_BPERPAGE ! Bytes in a buffer
%E%S% * COM_K_B?ERPAGE ! Bytes in a buffer
LITERAL

FUN_K _CHECKPOINT = FALSE; ! True to generate code for checkpointing
ASSERT_TTON_K_MAX_MERGE GEQ MAX_MERGE _ORDER)

ZIF_NOT FUN_K_CHECKPOINT
 UNDECLARE QUOTE COM_NOCHKPNT, XQUOTE COM_COUNTDOWN:;
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ERROR NUMBERS
Each message issued has an associated Literal value. The name of the
value is of the form "'SORS_xxx'', where ''xxx'"' is the message identifier.
Other shared messages are defined in the SORCOMMAN module.
E 'SRCS:SORMSG';
T XDECLARED(SORTS_FACILITY)

LITERAL

SORTS _FACILITY = SORS_FACILITY;
UNDECLARE

SORS_FACILITY;

v

PP W e e memememes s
- e (T
X e

m
ZZ
(=3

CRO
DEFSHR [HSG§SEVJ =

INAME (* ', MSG) =

INAME (' SHRS ' MSG) +

INAME (*STSSR_,SEV) + SORTS_FACILITY » 16 %;

LITERAL
DEFSHR_(

BABLOGIC, SEVERE,
CLOSEDEL, ERROR,
CLOSEIN, ERROR.
CLOSEOUT, ERROR
INSVIRMEM, SEVERE,
OPENIN,  SEVERE.
OPENOUT, SEVERE,
READERR. ERROR
SYSERROR, SEVERE
TEXT WARNING,
WRITEERR, ERROR):

! The followin! macro is used to diagnose an unrecoverable error, instead of
; calling SORSSERROR directly.

Internal logic error detected
Error closing !AS

Error closing !AS as input
Error closing !AS as output
Insufficient virtual memory
Error opening !AS as input
Error opening !'AS as output
Error reading 'AS

§ stem service error

Error writing 'AS

R
SORSSFATAL(X) = (RETURN SORSSERROR(
(X) AND NOT STSSM_SEVERITY OR STSSK_SEVERE
XIF XLENGTH GTR 1XTHEN , XREMAINING XFI)) X%;

——————————————————————
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TEXTUAL INFORMATION

User-visible text is defined here. This text may be translated or
changed, subject to the restrictions described below.

Default file extension
ACRO

]
i
i
i
;
i
i
i
w
STR_DEF _EXT = '.DAT' X;

; Default specification file, and default specification file extension

MACRO
STR_DEF _SPECFILE = *SYSSINPUT' X,
STRTSPCTEXT = *.SRT' &;

! These macroes define the external and internal representations of options for
: command Line qualifiers. The first parameter in each pair may be translated;
! the second, however, is used to define internal name for this option, and may
; not be translated.

MACRO

STR_OPT _OUTFMT = ! outfile/FORMAT=(...)
"FIRED’, 'FIXE',
"VARIABLE', 'VARI'|
*CONTROLLED", *CONT" .
'SIZE", 'SIZE".
'*BLOCK_SIZE"', 'BLOC' X,

STR_OPT_INPFMT = ! inpfile/FORMAT=(...)
"FICE SIZE® 'FILE',
"RECORD_SIZE', "RECO' ‘X,

STR_OPT_PROCESS = ! /PROCESS=...
"RECORD’, 'RECO",
*TAG' 'TAG' ,
'ADDRESS', "ADDR',
*INDEX", *INDE' X,

STR_OPT_KEY = ' /KEY=...
"ASTENDING', 'ASCE',
*BINARY 'BINA' .
"CHARACTER®, 'CHAR' |
"DECIMAL', "DECI",
*DESCENDING", "DESC".
*UNSIGNED" "UNSI'.
F_FLOATING', 'F_FL',
"D FLOATING', 'DTFL’.
*G_FLOATING', "GTFL',
"W FLOATING' | "HFL'.
*LEADING_SIGN', 'Lsag'.
*NUMBER' "NUMB' | ! NUMBER:nn
"OVERPUNCHED_SIGN®, 'OVER',
'POSITION' 'POSI" . ' POSITION:nn
'PACKED DECIMAL', ‘'PACK'.
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's1°, 'S1°, SIZE:nn
'SIGNED', *SIGN',
'SI1ZE 'SIZE’, ! Sl:nn
*SEPARATE_SIGN',  'SEPA',
'TRAILINGZSIGN', *TRAI' .
*I0NED", *IONE' ‘X,
STR_OPT_COLL =

'9Astx1*, *ASCI',
"EBCDIC "EBCD',
'DEC_MULTINATIONAL®, *DEC_' X;

; String passed to CLISGET_VALUE to get the command Line.
i

'MACRO
: STR_CLI_LINE = 'SLINE' X;

FAO string used to output statistics via SYSSPUTMSG.

The following text interacts closely with the code in PRINT_STATS.

The text can, however, be changod (translated) independent of the code, if
the control string still uses the same FAD parameters, and text expands to
no more than 1024 characters (a restriction of the ua; that the text is
output), and lines are separated by carraige-return/lLine-feed pairs.

Note that the use of tab character in the text is avoided, since
some terminals may not have tab stops at multiples of eight.

MAC

RO
STR_STATS = XEXPAND XSTRING(
:;;;10* VAX=11 SORT/MERGE 'AC Statistics',

'i/Records read:'12UL°, '!10* Longest rec

ord length:!7uUL',
*!/Records sorted:'10uL"’, *110* Input multiblock count:!6UL ¢
'!/Records output:'10UL", *110* Qutput multiblock count:!SUL’,
'!/Working set extent:!6UL', '110* Input multibuffer count:!SUL',
*1/Virtus .enor{:!1OUL'. *110* OQutput multibuffer count:'4UL’,
*'/Direct 1/0:!1 05'. *110* Number of initial runs:'6UL',
*!/Buffered 1/0:!12UL", *110* Maximum merge order:'SUL’,
*1/Page !,2}§§:!130L'. *110* Number of merge passes:!6UL',
'1/Sort groo ffzog!IOUL'. "110* Work file size used:'SUL’,
:;{Ekapsod time: 'fex1°, "!7+ Elapsed CPU:'6* '14XT°,

! Logical names to use for work file assignncnts.
: The nth logical name actually used is:
; XSTRING(STR_LOG_WORKFILE, (n=1)th character of STR_LOG_WORKNUM)
— STR_LOG_WORKF ILE 'SORTWORK® X
-
STRZLOG_WORKNUM = '3123426789A6coerGnleLnu0P0a5tuvuxvz' X;
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7 g E Default file name string to use for the work files.
MACRO
STR_DEF _WORKF ILE = 'SYSSSCRATCH:SORTWORK,TMP' X;
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CLEAN-UP ROUTINES

Clean-up routines are called b¥ SORSSEND SORT. To facilitate
information-hiding, the following mechanTsm is used. It allows
each sub-system to declare a clean-up routine to clean up its data
structures (so that SORSEND_SORT need not know the format of the
data structures, or even the name of the clean-up routine).

A clean-up routine is declared by:
FORWARD ROUTINE CLEAN_UP;
SORSSEND _ROUTINE_(CLEAN_UP):
ROUTINE CLEAN_UPT CAL_CTXREG NOVALUE = ...

Page &

Mo
1823e0-108¢ 20:0i V) RCSSORL1B. REQ: 1
T

|
MACRO  SORSSEND_PSECT (X XNAME (XEXACTSTRING(30,"_','SORSRO_CODE') ,X) %;
MACRO  SORSSEND ROUTIRE

SORSSEND PSECT_(2) (PIC,SHARE ,NOWRITE ,EXECUTE);

===
D il i el e D i il i il il D el el il il il D
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) =
(X) =
PSECT  NODEFAULT= TEXPAND k
INAME(*_',X):  PSECT(XEXPAND SORSSEND PSECT_(2))
INITIAL (X-XNAMEC'_',X)T X;
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EXEC-MODE VARIANT

A variant of Sort/Merge is made available t? the RDMS group for

use in EXEC mode. This is gotten by compiling the fol ouing

modules with the /VARIANT=1 command qualifier. Note that f e /VARIANT

gualifior will have no effect when compiling the require files.
xternal references from these modules are named SOR$Sfac$name.

For example, the following code would be in SORINTERF.

XIF HOSTILE
XTHEN
MACRO
LIBSGET VM = SORSLIBSGET VM X,
- LIBSFREE_VM = SORSLIBSFREE_VM X;

Another variant of Sort/Merge is made available for JRD on ELAN.
This variant is gotten by compiling with /VARIANT=3.

The major distinction between this and the previous is that

the address of the context longword passed to Sort/Merge is passed
to several of the SORSfacSname system services.

The following modules are needed for these variants:
COM.REQ, SOR%IB.REO OPCODES.REQ, SORMSG.MSG, SORINTERF.B32,
SORKEYSUB.B32, SORSORT.B32, SORSCRIO0.B32, SORFILNAM.B32

HOSTILE = XVARIANT X;
HOSTILE_ELAN = (XVARIANT AND XVARIANT*=1) X;

i
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1288 0 ! End of SORLIB.REQ

Library Statistics
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File Total Loaded Percent

$2558DUA2B:[SYSLIBISTARLET, L32;1 9776 § 2
_$2558DUA2B: [SYSLIBIXPORT.L32;1 590 5

COMMAND QUALIFIERS
BLISS SRC$:SORLIB/LIS=LIS$:SORLIB/LIB=SRC$:SORLIB

Run Time: 00:50.4
Elapsed Time: 02:37.6
Lines/CPU Min: 1532
Lexemes/CPU-Min: 95546

Memory Used: 138 pages

Library Precompilation Complete

38 34527

Pages
Mapped

581
252

s=32 V

¥ 5 ;$DUA tsoa132 SRCiSORL!B REQ; 1

Processing
Time
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