
MULTICS TECHNIC~L BULLETIN MrB - 021 

TOI Dlstrioutlon 

FROM& Ross E. KJlnger 

OATEI November 30, 1973 

SUBJECTI New version of the sort_file command, and a new 
subroutine, sort_flle_. 

Attached are the MPM write-ups and MCR draft for the 
oroposed command sort_flle, and its associated subrout!ne, 
sort_flle_ • The new procedures provide a number of capablllties 
which were not Implemented by the current sort facllltv, as well 
as an appreciable increase 1' speed of operation. The eventual 
implementation of a multi-segment flle capacity shoula requlre no 
changes to the Jser interface. 

' 

If you would llKe to try these procedures, the 
reside ln >udd>pdo>KJlnger>oublic • In any case, 
appreciate your comments and suggestions. Send written 
to& 

or mall comments tol 

Ross E. Klinger 
MIT ~oom 39-464 

KJlnger.PQO 

currently 
I woulj 
comments 

---------------------------------------------~-----------------Multlcs Protect internal working documentation. Not to oe 
reproduced or distributed outside the Multics ProJect. 



ENHANC~D 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 

4) ability to sort blocks of lines 

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

ErHIM·!CED EFF IC I EflCY 

Sorting a large file (24 disk records), the new command ls 
35~ faster than the current commAnd for the (only) case which the 
current command can process; i.e., ascending sort on an entire 
1 ine, sorted results to replace the ori~inal contents of the file. 
In seconrls, this woulrl he on the orrler of 50 vs. 85. 

Sortln~ a small file Cl disk record), the new command is 50% 
slower th~n the current command, for the case which the current 
command can process. In seconds, 1.3 vs. ,q • The additional 
processing time stems from the necessity to bypass portions of 
code on each sort pass which are not Userl by the simple case. As 
the size of the file increases, this additional processing time 
becomes negli~ihle. The flexibility/efficiency trarleoff has been 
minimized. 

SIJBROUT I ~,!E I ~!TERFJ\CE 

Currently, users desiring to use the sort_ftle facil tty 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 qu~ntities of data within a seement may be sorted, 
whereas previously it was only nossihle to sort an entire segment. 
In comhination with the implementation of delimiter and fiel~ 
specifications, the suhroutlne interface can be used to sort al­
most anythinR~ anywhere. 
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The sort_flle command orjers the lines of an ASCII file 
3ccordlng to the ~SCII collating seQuence. The sort ls stable. 

~~a.sa sort_f 11e pathname -:ontrol_args-

1> pathname 

Zl control_args 

-output_flle Qatb 

-of QQ.1.b 

•replace 
-rp 

-deilmlter X:tL 
-dm 2':t-'. 

-b I ock a. 
-bk D. 

-descending 
-dsc 

speclfles the pathname of the input flle to 
be sorted. pathname may be either an 
absolute or relative pathname. 

may be chosen from the following llst of 
control arguments• 

specif !es that the sorted units are 
to be 
placed ln a segment whose pathname ls ~a1Q· 
~a1h may be either an absolute or relative 
pathname. The use of this control argument 
ls lncompatlb1e wlth the use of the 
-replace control ar9ument. <See -replace , 
below) 

specifies that the sorted units are to re­
place the original contents of the input 
flle. This ls the normal mode of 
operation. The default ls equivalent to an 
expllclt specification of -replace • CSee 
-output_flle , above> 

speclfles the character string whlch, wnen 
concatenated wlth a newline character, will 
be considered as the llne delimiter. ~~L 
mav be anv sequence of ASCII characters. 
The default ls a single newline character. 
<See t.is.alD.~l~~> 

specif las the sort unit to be a block of o 
llnes. ~ must be a positive lnte~ar. Th~ 
default ls u = 1· <See ~~.!!liUjli) 

speclfles the sort to be ln descenjlng 
order, according to tne ASCII collatlnj 
sequence. The use of thls control arg~ment 

c Copvrlght 1973, Massachusetts Instltut~ of TechnoloJv 
ana Honey~el I Information svstems Inc. 
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-ascending 
-asc 
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is incompatible with the use 
-ascending control argument. 
-ascending, below) 

of the 
<See 

specifies the sort to be ln ascending order 
according to the ASCII col latln~ sequence. 
This ls the normaJ mode of operation. The 
default ls equivalent to . an expllclt 
speclficatlon of -ascending • <See 
-descenjlng , above> 

-field Si L.1 S.2 L.2 •••• S,n L.n 
-ti Si L1 S2 L2 •••• S.n ~n 

-a I I 
-a 

specifies the fletd <or fleJas> wlthln a 
sort unit which will be considered when 
sorting. A sort field ls defined by a oalr 
of field speclflcatlons, ~ and L• S ls the 
start position of the field, soeci11ed in 
characters relative to the f lrst character 
of a sort unit. L. .is the length of the 
f letd, ln characters. 9oth S and ~ must be 
positive integers. The first pair of field 
speclflcations, S1 L1, defines the primary 
sort f leld: the second oalr, S2 ~2, def lnes 
the secondary sort field; and so forth •••• 
The use of tt'lls control argument ls 
lncomoatlole with the use of the -all 
control argument. <See -a 11 , be I ow> <See 
!ia.li.:i> 

specifies the orlmary <and only) sort field 
to be the entire sort unit; i.e., the 
entire sort unit ls considered when 
sorting. This ls the normal mode of 
operation. The default ls equivalent to an 
explicit soeclflcatlon of -alt • <See 
•field , above> 

c Cooyrlght 1973, Hassachusetts Institute of Technolo1y 
and Honeywell Information Systems Inc. 
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The start position of a sort field ls calculated relative to 
the f lrst character of a sort unit. If the blocking factor ls o 
= 1, then the start posltlon ls calculated relative to the first 
character of a llne. If the olocklng factor ls o > 1, the start 
Posltlon ls caJcuJated relative to the first character of the 
first line of a block. When calculatlng fleld specifications 
wlthln a sort unit of Q > 1 lines (blocking factor n > 1), line 
delimiters internal to tne sort unit ~b..12~1~ u.Q!. ~ ~2~!~&C&w• 

(See f.U.Gil~> 

Sort fields/units of uneQual len1th are compared by assumln~ 
the shorter f leld/unlt to be padded on the rlgnt wlth blanks, 
immediately foltowlng the rightmost character. The llne 
dellmlter ls never consldere~ when padding. (See f.~.aawl~~) 

If characters are detected ln the input file following the 
flnal dellmlted sort unlt, thev will be ignored for the purposes 
of sorting, but wlll appear ln the sorted output immediately 
foJJowlng the flna! dellmlted sort unit. An error message wlJ I 
speclfv the location of the first non-dellmlted character. 

Sorting ls performed ln two steps. The radix exchange 
algorithm ls employed to sort on the flrst n (where n <= 1&> 
characters of the sort fleld/~nlt. This is followed bV a sort on 
the entire sort fletd/unlt using a modiflcatlon of the Shell 
algorithm. The sort ls stable. 

The flle ls sorted uslng temporary segments In the proces~ 
dlrectorv. If the -output_flle option ls specif led, and ~aih ls 
the pathname of a pre-exlstlng segment, Its contents will be 
destroyed upon oeglnnlng the sort. If the sorted results were to 
replace the orlglnat contents of the input file, that replacement 
does not occur until the last possible moment. 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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~.lven the fol1ow1ng lnput1 

A8COEFGHXYnlABCOEFX'fnlABCOEFGHIJXYnlABCXYnl 

where& nJ stands for the new•lne character 
Id stands tor the blank character 

these control 
arguments 

wlfl resJlt ln 
these sor-t unlts 

belng sorted on 
these sort f lelds 

-~-------------------------------------------------------
-;:Jm XV ABCOEFGH 

ABCOEF 
ABCOEFGHIJ 
ABC 

ABCOEFGHldl!l 
ABCOEFl!lldll51!l 
ABCOEFGHIJ 
ABC 115 iSiHSiS iSiS 

---------------------------------------------------------
-bk 2 
-dm xv 

-f I 6 4 

-fl 1 4 7 2 

-dm Y 
-bk 2 
-fl G ltlt2 

ABCOEFGHABCOEF 
ABCOEFGHIJABC 

ABCOEFGH)(Y 
ABCOEFXV 
ABCOEFGHIJ>CY 
ABCXY 

ABCOEFGH><Y 
ABCOEFXY 
ABCOEFGHIJXY 
ABCXY 

ABCOEFGHXABCOEFX 
ABCOEFGHIJXABCX 

ABCOEFGHABCOEF 
ABCOEFGHIJABCl!l 

FGHX 
F)(Yld 
FGHI 
lfJiH51d 

orlmary secondary 
_u.e.J..a. __ _tu.L,g__ 

ABCO GH 
ABCO XV 
ABCD GH 
ABCX ldlfJ 

FGHX 
FGHI 

OE 
OE 

c Copyrlght 1973 9 Hassachusetts Institute of Technology 
and Honeywell Information Systems Inc. <End> 
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The sort_flle_ subroutlne orders the 1lnes of an ASCII flle 
according to the ASCII collating sequence. The sort is stable. 

dcl sort_flle_ entry <char(•), char(•), char(•), char<•>, 
char(•), blt(1), flxed bln(35), ptr, fixed bln(35), 
f 1 xed bin (35»; 

call sort_flle_ (ln_dlr, ln_ent, out_dlr, out_ent, delim, 
ad, block, fptr, cad, code>; 

1 > ln_dlr 

Z> ln_ent 

3> out_dlr 

4) out_ent 

5) de 11 m 

&> ad 

7> block 

6 > f pt r 

9) cad 

ls the directory name of the input file to oe 
sorted. (Input> 

is the entry name of the input file. <Input> 

is the directory name of the output file ln 
which the sorted results wlll be placed. See 
t:tg,u~. u "Pu u 
ls the entry name of the output file. 
t:i'1U~ <I rt p u t > 

See 

is the ASCII character string consiaerea to 
be the llne delimiter. See ti2.li~· <Inp..,t) 

ls the ascendlng/descendlng sort order blt. 

= "O"b for descendln~ order 
= "1"b for ascending order 

<Input> 

ls the number of lines per sort 
<Input> 

unit. 

ls a pointer to the user 
specifications structure. 
<Input> 

declarad f.i.elil 
See ~'2.1~~· 

ls the position, ln characters, relative to 
the flrst character of the input flle, of the 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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first unaemlmlted character in the flle. See 
ti21.1.i• ( 0 U t PU t) 

ls a standard Hultlcs error code. See li2l~~· 
(Output> 

Entcx.a sort_flte_$ptr 

This entry point ls used to sort data within a prevlousJy 
lnltlated segment, and to place the sorted results in a 
previously initiated segment. 

dcJ sort_flle_$ptr entry Cptr, Uxed blnC24), ptr, 'charC"'h 
bltC1), fixed bln(35>, ptr, fixed blnC35), fixed bin 
( 35)) ; 

caJf sort_file_$ptr <ln_ptr, be, out_ptr, deJlm, ad, bjock, 
fptr, cad, code>; 

1) ln_ptr 

2> be 

3) out_ptr 

'+> de llm 

• 
• 
• 

9) code 

ls a pointer to the data to be sorted. 
<Input) 

ls the blt count of the data to oe sorted. 
The value of be must satisfy tne condition 
mod(bc, 9) = o. <Input) 

is a pointer to the area where the sorted 
results are to be placed. The output area 
may either completely or partially overl•v 
the input area. <Input> 

are define~ as for sort_flle_ • 

1) See the MPM write-up of the sort_file command for a aetallej 
exolanatlon of sort units, field specif icatlons, algorithms 
used, etc. 

c Copyright 1973, Massacnusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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2> If the sorted results are to replace the orlglnat contents 
of the input file, out_dlr and out_ent must be speclfled as 
null ("") character strings. out_dlr and out_ent must never 
specify the same file as ln_dir and in_ent • 

3) dellm ls the actual line delJ.mlter. sort_flle_ does not 
concatenate a newllne :haracter to the dellmiter string as 
does the sort_f lie command. If the newline character ls to 
appear ln the dejimlter string, ln either a termlnal or 
medlal posltlon, lt must be expllclttv lncJuJeo in the 
string. 

4) The f leld speclflcatlons structure must be declared as 
f 0 J lows i 

dcl 1 fleld_specs allgned, 
2 n f i>ced bln 1 

2 fields <c.>, 
J start fixed bin (351, 
3 length fixed ~l~ (35>; 

wheres n ls the numDer of sort fields 
Q ls the valJe of n 
start ls the start position of the field 
length ls the length of the fleJd 

flelds(1) ls the prlnarv sort field, f1elds<2> ls the 
secondary sort field, and so forth •••• 

5) cad contains a valid value only lf tne error code ls 
error_table_$chars_after_dellm • 

&> sort_flle_ ~111 return one of the following error codess 

0 - normal return 

Schars_after_dellm characters were found after the f lnal 
delimited sort unit. The undellmlted characters were placed 
following the flnaa dellmlted unlt ln the sorted results, 
and cad contains the tocatlon of the flrst undelimlted 
character. The sort was completed. 

Sno_dellmlter - no delJ.mlters were found ln the lnput file. 
The flle was not sorted. 

c Copyrlght 1973, Massachusetts Institute of Technologv 
and Honeywell Information Svstems Inc. 
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$no_makeknown - the lnput flte could not be lnltlated. The 
flle was not sorted. 

anv error code returned ov hcs_$make_seg, hcs_$truncate_seg, 
or hcs_$set_bc_seg • The flle was not sorted. 

c Coovrlght 1973, Massachusetts Institute of Technology 
and Ho~evwell Information Svstems Inc. (End) 
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--------------------------------------------------------------------------• MULTICS CHANGE REQUEST I MCR --------

-----------------------------------------------------'--------------------TITLES replace current sort_flle command an~ add I STATUS I JATE 
a new sort_f lle_ subroutine •--------'--------

1_~c.L.11~a ___ 111L~~LZl 
AUT~ORI Ross E. Kllnger l_l~.12C.'2.~~~--I _______ _ 

-----------------------------------------------------•-R&l..i.~1~~--'--------SOURCEI Uf external; e.g., '"User'", "11arketing'"> l_f.'2.~'2.Cl~LI _______ _ 
HIT - POO ·-~~1tl~Caaa_I _______ _ 

-----------------------------------------~---------l-~~'2.ll:.~---1--------CLASSIFICATION JUSTIFICATION 

---------------- ---------------- _Ri_~~l.SL~L-llC'2.~.'2.~al_tl~&---------------' 

II 

1111 
I 
I 

·­I 

Incompatlble Marketing I 
-~Qau~~------- _ -&~~~!t:Jtm~o1 __ -lm~!.il.IDJllll.~'1-!o_~~~tui __________________ : 

Conformance I 
-E~1~o~l20---- __ !2-~1.aostac~-- ObJections/Commentsl I 

-&~~cl~i.'2.D-- -
Performance 

-l~W:SUt.AmAD1-- -
Rellabilltv II 

-ln~C'2.~&li.D.1-- -

Increased I 
-~'2.Q~~~~-- I 

I 

'- -------------- -I 

·- -------------- - -------------- ----------------------------------------' Use these head!ngsl REASONS, SUHMARY, IMPLICATIONS, and optionally 
OETAILEO PROPOSAL 

REASONS I 

1) to provlde a more flexlble sort facility 
2) to provide a more efflclent sort facilltv 
3) to provide a subroutine interface which can sort an 

ent.lre, segment, or portl on thereof 

SUMMARYI see attached sheets 

It1PLICATIONSI 

1) replace the current sort_f11e command ln 
>system_l!orary_standard>bouna_mlsc_commands_ 

2) revise the MPM write-up on sort_f lie 
3) add the suoroutine sort_file_ to the approoriate system 

l.lbrarv 
~> lnclude the wrlte-up on sort_f.lle_ in the MPM 
5) add two new codes to error_taole_ 

DETAILED PROPOSAL: see attached sheets 
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