MULTICS TECHNICAL BULLETIN MIB - 021

TO? Distrioution
FROM? Ross E. Kllnger
DATE? November 30, 1973

SUBJECT: New verslon of the sort_file command, and a new
subroutine, sort_flle_ .

Attached are the MPM wrlte-ups and MCR draft for the
proposed command sort_flle, and lts associated subroutine,
sort_flle_ . The new procedures provide a number of capablllties
ahlch were not lmplemented by the current sort facllity, as well
as an appreclable Increase (N speed of operation. The eventual
implementation ot a multi-segment file capaclty should require no
changes to the user lInterface.

If you would lixke to try these procedures, the currently
reside In >udd>pdo>Kllnger>public . In any case, I would
appreclate your comments and suggestlions. Send writften comments
to!

Ross Z. Killnger
MIT Room 39-464

or mall comments ftol Klinger.PDO

Multlcs Project Internal worklng documentation, Not to ©pe
reproduced or distributed outslide the Multlcs Project,



ENHAMCED FLEXIBILITY

The new sort_file command provides the following facilities
not implemented by the current command:

1) specification of an output segment for the sorted results

2) specification of the line delimiter

3) specification of descending sort order

k) ability to sort blocks of lines

5) ability to sort on multiple fields within lines or blocks of lines

ENHAMCED EFFICIENCY

Sorting a large file (24 disk records), the new command is
35% faster than the current command for the (only) case which the
current command can process; i.e., ascending sort on an entire
lTine, sorted results to replace the original contents of the file.
In seconds, this would be on the order of 50 vs. 85.

Sorting a small file (1 disk record), the new command is 507%
slower than the current command, for the case which the current
command can process. In seconds, 1.3 vs, .9 . The additional
processing time stems from the necessity to bypass portions of
code on each sort pass which are not used by the simple case, As
the size of the file increases, this additional processing time

becomes negligible. The flexibility/efficlency tradeoff has been
minimized.

SUBROUTIHE IMTERFACE

Currently, users deslring to use the sort_file facility as
a subroutine call were forced to use the command Interface. The
development of a subroutine interface eliminates this source of
inefficiency. Furthermore, an entry point has been provided so
that small quantities of data within a segment may be sorted,
whereas previously it was only possihle to sort an entire segment.
In combination with the implementation of delimiter and field
specificatlions, the subroutline interface can be used to sort al-
most anything, anvywhere.
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Namet sort_file, sf
The sort_flle command orders the lines of an ASCII fjile

according to the ASCII collating sequence. The sort ls stable.
Usage sort_file pathname =-control_args-

1) pathname speclfles the pathname of the Input flle to
be sorted. pathname may be either an
absolute or relatlive pathname.

2) control_args may be chosen from the foltlowing 1list of
control arguments?

~output_flle path speclifles that the sorted units are
to be

-ot pgth placed In a segment whose pathname ls gath.
path may be elther an absolute or relative
pathname. The use of tnis control argument

Is 1incomnpatible wWwith the use of the
-replace control argument. (See -replace ,
below)

~repiace speclfles that the sorted unlts are to re-

-rp place the original contents of the Iinput
fllee. This is the normal mode of
operatlion. The default 1ls equivalent to an
explliclt speclflication of -replace . (See

-output_fite 4, above)

-delimlter xyz speclfles the character string which, when

-dm xyZ concatenated with a newllne character, will
be consldered as the |lne delimiter. xyz
may be any sequence of ASCII <characters.
The default Is a slngle newlline character.
(See £xamplas)

-block n speclfles the sort unlt to be a block of p

-bk n llnes. 0 must be a posltive Integeaer. The
default ls n = 1. (See Examples)

-descendlng speclfles the sort to be in descending

-dsc ordery accordinyg to tne ASCII collating

sequences The use of thls control argument

¢ Copyrlght 1973, Massachusetts Institute of Technolojy
ana Honeywell Information Systems Inc.
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ls Incompatible nith the use of the
-ascending control argument. (See
=ascending,y, below)

-ascendlng speclfles the sort to be in ascending order

-asc according to the ASCII collating sequence.
Thls 1ls the normal mode of operation, The
default ls equlvalent to - an expliclt
speclfication of ~ascending . (See

-descending , above)

-fleld 31 L1 82 L2 «sse 3N LN
-f1 5_1 L1 52 L2 eses S,n Ln

specifles the fleld (or flelds) within a
sort unlt which wWill be considered wnen
sorting. A sort fleld Is defined by a palr
of fleld speclificationsy § anao L. S is the
start position of the fleild, specified in
characters relative to the flirst character
of a sort unit. L is the length of the
fleidy In characters. Both § and | must be
posltive Integers.,. The first palr of fleld
speciflcatlionsy 31 L1, defines the primary
sort fleld: the second pair, 32 L2y defines
the secondary sort fleld} and so forthaeie..

The use of tnls control argument |is
Ilncompatlble wlth the use of the =-all
control argument. (See -afl , below) (See
Notes)

-all speclfies tne primary {(and only) sort field

-3 to be the enfire sort unit; l.e., the
entlre sort unit ls considered when
sorting. This 1Is the normal mode of
operatlon.,. The default ls equivalent to an
expliclt speciticatlon of =-all N (See

-fleld 4 above)

c Copyrlght 1373, Massachusetts Institute of Technolojy
and Honeywell Informatjion Systems Inc.
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Notes

The start posltlon of a sort tleld ls calculated relative to
the first character of a sort unit,. If the blocking factor Is p
= 1, then the start positlon ls calcuiated reilatlve to the first
character of a tine, If the olocking factor Is n > 4y the start
poslition 1ls calculated relative to the first character of the
first {ine ot a block. When calculating fleld specifications
wlthin a sort unlt of pn > 1 1ines (blocking factor p » 1), iine
delimiters Internal to tne sort unit should not be c¢consigerad.
(See Examples)

Sort fletds/unlts of unequal length are compared by assuming
the shorter fleld/unlt to be padded on the rignht wlith blfanks,
immediately foliowing the rlghtmost character, The 1ine
delimlter ls never consldered wnen padding. (See Examples)

If characters are detected In the input flle followlng the
flnal dellmlted sort unity they will be lgnored for the purposes
of sorting, but will appear Iln the sorted output immediately
following the final dellimlted sort unit. An error message will
speclty the location of the flrst non-detlmited character.

Sorting 1ls performed In two steps. The radlx exchange
algorithm s emplioved to sort on the filrst n (where n <= 16)
characters of the sort fleld/unlit. Thls is followed by a sort on
the entire sort fleld/unlt using a modification of the Shell
algorithms The sort ls stable.

The flie ls sorted using temporary segments In the process
directory. It the =output_tile option 1ls specifled,y, and path Is
the pathname of a pre-exlsting segment, Its contents wlil be
destroyed upon oeginning the sort. If the sorted results were fto
replace the orlglnal contents of the input flile, that replacement
does not occur untli the last posslble moment.

¢ Copyrlght 1973, Massachusetts Institute of Technology
and Honeywell Information Systems Inc.
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Lxamples
5lven the followling Input?
ABCDEFGHXYNI ABCDEFXYNnI ABCDEFGHIJXYNIABCXYNI

where! n! stands for the newllne character
¥ stands for the blank ¢haracter

these control wlll result in belng sorted on
arguments these sorft units these sort flelds
-dm XY ABCDEFGH ABCODEF GHBE
ABCOEF ABCOEFBEVY
ABCDEFGHIJ ABCDEFGHIJ
ABC ABCHBBBEIBY
-bk 2 ABCDEFGHABCDEF ABCDEFGHABCDEF
-dm XY ABCDEFGHIJABC ABCDEFGHIJABCH
-t 6 &4 ABCDEFGHXY FGHX
ABCDEFXY FXY¥®
ABCDEFGHIJXY FGHI
ABCXY 1.1 1]

primary secondary

~tleld _ _tileld

-1 1 672 ABCDEFGHXY ABCO GH
ABCDEFXY ABCOD XY
ABCDEFGHIJXY ABCD GH
ABCXY ABCX be
-dm Y ABCDEFGHXABCDEFX FGHX DE
-bk 2 ABCDEFGHIJXABCX FGHI DE

-1l 6 4 & 2

c Copyrlght 1973, Massachusetts Institute of Technoliogy
and Honeyw2il Information Systems Inc. (End)
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Name? sort_flle_

The sort_fllie_ subroutlne orders the 1lnes of an ASCII file
according to the ASCII colfating sequence. The sort s stable.

Ysage

dcl sort_tlie_ entry (char{*), char{¥), char(*), char{(¥*),
char(*), bit(1), flxed pin(35)y ptry, fixed DiNn{35),
fixed bin(35))3

calt sort_flte_ (in_dlry In_ent, out_dir, out_ent, delim,
ady blocky fptry cady code);

1) In_dilr is the directory name of the ilnput flle to pe
sorted. (Input)

2) in_ent ls the entry name of the lnput flile. {Input)
3) out_dir ls the directory name of the output file in
which the sorted results will be placed., Sea

Naotes. (Iaput)

4) out_ent ls the entry name of the output flle,. See
Nates (Input)

5) dellm is the ASCII character string consiaered to
be the llne delimiter. See Notes. (Input)

b) ad ls the ascendlng/descending sort order bit.

"“g"b for descendlng order
“1"“b for ascending order

HoH

{(Input)

7) block ls the number of Illnes per sort unit.
(Input)

8) fptr ls a polnter to the user declared ¢ftiela
speclficatlons structure. See Notase.
{Input)

9) cad Is the posltlon,s In characters, refative to

the flrst character of the input flley, of the

¢ Copyright 1973, Massachusetts Instltute of Technolojy
and Honeywell Information Systems Inc.
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first ungelimlted character in the file, See
Notes. (Qutput)

10) code ls a standard Multlics error code. See Noles.

(Output)

Entry? sort_flte_sptr

This entry point 1s used to sort data withlin a previously
inltiated segment, and to place the sorted results In a
previousty Inltlated segment,

Usage

dc)] sort_flle_8$ptr entry (ptry, fixed bin(24)y ptr, char(¥*),
blf(l)y flxed bln(35,| fo‘, flxed bln(35), fixed bin
(35)) 3

call sort_fite_3sptr (in_ptry bcy out_ptr, delim, ads bloCky,
fptry cad, code);

1) In_ptr is a pointer to the data fto be sorted.
(Input)
2) bc is the blt count of the data to be sorted,

The value of bc must satisfy tne condltlon
mod{bc, 39) = 0. {Input)

3) out_ptr ls a polnter to the area where the sortea
results are to be placed. The output area
may elther completely or partlally overiay
the input area, (Input)

4) dellm
. are defined as for sort_flle_ .
9) code
Notes
1) See the MPM wrlte-up of the sort_file command for a detalled

explanation of sort unlts, fleld speclificatlons, algorithms
Usedy etcCe

¢ Copyright 1373, Massachusetts Instltute of Technology
and Honeywell Information Systems Ince.
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3)
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5)
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If the sorted results are to replace the orlglnal contents
of the lnput flle, out_dir and out_ent must be speclfled as
null (") character strings. out_dlr and out_ent must never
speclty the same flle as In_dir and in_ent .

dellm 1s the actual llne dellmliter. sort_fille_ does not
concatenate a newllne zharacter to the detllmifter string as
does the sort_flle command. If the newlline character s fto
appear |in the delimlter string, 1In eisther a terminal or
medlial position, It must be explicltily includea 1In the
string.

The fleltd specificatlons structure must be declared as
follows?

dcl 1 fleld_specs allgned,
2 n fixed bin,
2 flelds (n).
3 start filxed bin (35),
3 length flxed a2in (35);

where! n Is the numper of sort flelds
nls the value of n
start Is the start posltion of the ftjield
length Is the length of the fleld

tflelids(i) 1Is the prinary sort field, flelds(?2) s thne
secondary sort fleldy and so forthaeass

cad contalns a valid wvalue only 1f the error code |is
error_table_g$chars_after_deilm .

sort_flle_ will return one of the following error codes?

0 =- normal return

gchars_after_dellm - <characters were found after the final
dellmlted sort unlt. The undellmited characters were placed
following the flnal delimlited unlt In the sorted results,
and cad contalns the locatlon of the flrst undelimited
character. The sort was completed.

gno_dellmliter - no dellmiters were found In the lnput file,
The flle nas not sorted.

Copyrlight 1373, Massachusetts Instlitute of Technology

and Honeywell Information Systems Inc.
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tno_makeknown - the Input fille couid not be Initiated. The
tlle was not sorted,

any error code returned by hcs_3$make_seg, hces_Struncate_seg,
or hcs_$set_bc_seg « The flle was not sorted.

¢ Copyrlight 1973, Massachusetts Instltute of Technology
and Honeywell Information Systems Inc. (End)
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Use these headlngs? REASONS, SUMMARY, IMPLICATIONS, and optionally
o DETAILED PROPOSAL
REASONS:

1) to provide a more filexlble sort facility

2) to provide a more efficient sort faclllty

3) to provide a subroutine interface which can sort an
entire segment, or portion thereof

SUMMARY sea attached sheets

IMPLICATIONS?

1) replace the current sort_flle command In
>system_Jllorary_standard>bound_misc_commands_
2) revise the MPM wrlte~up on sort_flle
3) add the suoroutine sort_ftile_ to the approprliate system
r {ibrary
4) Include the wWrite-up on sort_flle_ In the MPM
5) add two new codes to error_table_

¢ DETAILED PROPOSAL: see attached sheets
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