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INTRODUCTICN 1.
] [

The mdsort-system (merge disc sorting) 1s intended for fast
sorting of records In en RCBOOD becking storsge ares. The sy=-
stem consists of a procedure, mdsortproc, and & progrem,
mdsort, with the same function, so it may be used elther from
an applicetion progrem or directly from a job flle, An ebs-
tract of the system 1s glven below:

File Conventionf; 1.1

Input to the system is & file blocked either in algol format
or in SQ-formst (ref.2). Output will be stored in a file In
the same format as thet of the input flle, and mey be the
seme as the input file, snother user file, or a file created
by the system. Scope rules are explained in sectlon 2. and 3.

The user may specify & blocklength of the output file, which o
differs from thet of the inputfile. The meximum blocklensgth
is 40 segments.

The length of the file is glven either es5 the number of flle
records to be sorted or as an end of file record, The first
possibility is recommended as 1t glves the most efficlent
sorting.



Record Conventions. 1.2
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Records may be of either Pixed or variable length, The formet
is that of the algol high level zone procedures, (Ref.1), The
length 1s the blocklensth,

A Trecord key may be composed cf up to 50 key fields in the
Program and 169 in the procedure, Their types mey be 12-bits
integer, 24-bits integer, LB-bits teger, 48-bits reel, or
12-bits positive integer, (Text fields may be handled as the
seccnd, the third, or the fifth mentioned type). Each key
fleld caen be used in either ascending or descending mocde. The
mitual order of the key fields is free,

The address of each field must be specified within the maxi-
mmm record length, and the highest priority key field be
present in every record., If some key filelds are not Present,
they-will be substituted by the value 0,

Synonymous records will sppesr in the same order in the out-
put file as in the input File,

Sorting Stretesy, 1.3

The basic sorting method 1is the merge technique: sorted
strings of records, as long as possible, are genereted by in-
ternal sorting during the first reading of the input file,
After that, these strings are mersged repeatedly wntil only
one sorted string is left, The intermsl sorting method is the
heep as referred in ref.3.

The system will try to minimizs the sorting time by variaticon
of mergepowers, and blocklenszthes for workareas, by use of
single- or double buffering, and by utilization of two discs,
1T possible,

System Requirements, 1.k

—————— - - -

The merge technique requires 2 backing storsge areas sble to
hold the file, Qne of these ey be the input file, if the sy=-
stem may clear 1t,

The minimm primery Storsge requirement is sbout 15000 helf-
words for blocklengthes of 2 segments, but it is emphasized
that this amount will give =2 very inefficient sortinsz. 30000
to any size would be more approprizte, depending on the data
volune,



2. MDsort, User's Description

PUurpose.

Mmcsort, marje_aisc_sorte is a sorting program for fast scrting of
one C1g¢c file holding records of either fixed or variable length.

Fite format.

kKecorus of fixed length are handled by means cf inrecé/oytrectd.
recorcs of variable lLength are handled by invar/outvar.
The number of recorcs of the file is either sypplied Dy the
SO system (contents = 21) or given in the catalog entry c¢f the
input file:

inputfilezset <segments> ¢disc name> ¢number c¢f records>
or by a special ena of file record,

Mmethod.

The program is based upon the external algol procedure mdsortproc.
This procedure performs the sorg in 2 phasges;

1: The input file is reads and sortea strings of the maximum
length are output consecutively in one area,

2: The strings generated in phase 1 are merged together in
the neeced mumber of passes,

The prececdure will optimize the sorting by variation of the nymber
of passes, the blocklengths:, and the nymber of shares:. and by yti-
tization of 2 discs if available.

The mytyal ordering of records with equal values in all keyfielus:
1.8, Synonyms. 1S not changed by the sorting if the maximym
record Length is less than 2046,

Regquiraments,

The merge techniqQue requires 2 backing stgorage areas able tg holad
the data.
One of rthese areas can be the inpyt file if the program is allowed
to clear it,
The iob process Must Oown at least ¢ message byffers, but the
Computer can be utilized harder with a greater numbers, yp to
about 20, especialiy with great core size,
The safe minimuym core size is given in halfwords by the following
expression:

12000 + 512«(inputblocklength *+ outputblocklength)

+ L*maxlength + 4Benoofkays,

The blocklesngths are given in segments, (512 rhalfworas), and the
maximum recordlength in halfwords,

The minimym core size for Dlocklengths of 2 seaments is thus about
15000 nalfwordse Dut it is empnasized that this ccre size will
give a very inefficient sort, 30000 to any size would be more
appropriates depending gn the data volume,.



Exeample of program calle.

or a more exhaustive gefinition, see the next section,

. masort in.filel out.file2 +» input anu oytput filesg T

block,.,?2 » inpyt and output blocklengths in
) ¢ segments, -

var.34 + variable reclength: max 34 halfw,
lony.8 ' + tirst sortinyg criterion, ascenging
real.20,d ¢+ second., descending
abgnalf,11,146,0 ¢+ Criterion 3, 6 ynsigned halfwuords
word,10

Program call definition.
Tne program call consists of the fo|lilowing parts:

mogsort <sortfiles> «sortspecifikations

Both <sortfiles> anc <sortspecifikaticn> are groups of fp=paramerers
. which will pe vefinea in the seguel,

sorttiles.
Fpo=gcarameters defining input and output,

<sortfiles>:ii= in.<input file> (.clear)u/1
Out.<output file> (.<output aisc> (,<scope>)0s1 )0/1

<inpyt file>, <oyutout file>, ana <output disCrii= <mame>
<scope>::= temp ! login ! user ! project

The svanatyre 0/1 means thnat the prececing guantity can Ce omig=-

tecd.

The clear parameter defines, ~hether the input file shoyld bpe

cleared or not. The parameter may De necessary in Conmection with

. grest data volumes,

The gutput file 15 created by the projgram, anug placeg on the

cutpyt disce it this parameter is giver,

1f tre outoyt disc is specified the scope of the outpyt file

will Ce either terpo or the scope specifiec.

I¥f an output disc is not specified the name of the oyutpyt file

is looked up with two possible results:

1. A file with this name Jdoes not @xist on sCOCE temp tH project.
Im this case tne output scepe will be temp ana the gisc for
the output file is selected according to the most efficient
sorting strategy.

2. A tile witn this mame exists ON sSCOPe temD tC CrOjACt.

Tne name for tne output disC amd the scope for the oytput
file is fetcheo from tnis fite,

[n any case all files of the name 0f the outrut file on scope

tremoy logine or ¢of @8 scope not gredrer than tne scope selecteud

fer the outout file: Wwill De removed with a warniny bafare the
. sorting starts (or tn mdscreproc if it is the input file),



Sortspecification,

Fr=paraneters Jefining the details of the sort.

<sortspecification>:i:=
blocke<imput blocklength>({,.<output blocckliength>)d/1
<fix or var>,<maxlength>
( enf.<eagf 1>.<epf 2> YO0/1
( spiti.<yes or no> )0U/1
<keyfield> 1/n

<inugyt hlocklengath>, ana <ogytput blocklengtr>ii=s <integer>

Two integers soecifying tne olocklengehs of the imput file ana
the final oytout file as a nyumber of segments. (512 halfwordsl.
The maximum blocklength is 4U segments.

1f only one integer is specified, this yalue is ysed as both
input and cutput blocklength,

<fix or var>»::= fix ! yar ! yncC .

pefines wnether the records of the input file wads createsd by
outrec opr by CcUlvVar.
vnN¢ means invar without checksum,

<maxl{engtn>::= <integer>

hefines the fixed or the maximum lLength of a reCorc measured in
halfwords, :

It myst be ever, anc not less thanm 2.

It is important for the efficiency of the sort that maxlength is
given as accyrate as possible inm case of yariable record Lengthe.

<eof 1>, and <eof Z2>::= <integer>

This parameter is mainly of historical significance and iy is

not recommendable for new systems,

Normally the number of records contained in the inpyt file shoyula '.

be either sypplied by the sg system or giyven in the catalog entry:
inputfilezsetr ¢segmentss ¢disc> gnumber of records>

But the end of the inpyt file may for a non sq file be specified
by 3 gpecial record haying <eof 1>¢ and <egf 2> as the yalyes of
the first 2 wofds of the uSel Dart gf the reColfds, 1.0.s Palfwora
1 to 4 of fixed Length, and hatfword 5 to 8 of variable length
records,

The nymber of sorted records is inserted in the catalog entry

of the output filer and an end of file record is written at the
end of the file if eof is used and naot sqg file.

spili.<yes or no>
With spill.mo tne stangardgd check of integer and preal oyerflow is

switched off, Byt note that an overflow in the comparison of keys
may yield an invalid sorting,



<keyfieldr»::= <type>,<firstaddr> (.<lastaddr>)0/1 (.descending)0/1

This is the specification of one keyfield,
The order of specification gives the prioricty of the keyfields.

<type>::= half | sora | long ! real | abshalf

The types correspcnd to the types 1 to 5 in the internal sorting
system of rcB8U00 algol.

<firgtaddr®> and <lastaddr>::5 <integer>

Specifies the position of the keyfield as for & field yariable.
The keyfielad must be entirely within a maximum length record
and gnly a half or 2bshalf keyfield may haye an oGG posftion.
The keyfield Consists of at Least one simple field of the type
specified. This field will have <firstaddr> 3s the field address.
1f <lastaadr>» is ysed, it myst have the valye:

<lastaddry» = <firstaagdr> ¢+ (n = 1) = type_length
where n is the number of simple keyfialds and type-length the
length of one simple fiela, 1+ 2+ or 4 halfwords,
The composite keyfield counts as n in the calculaticn of number
of xeys (noofkeys).
The maximum value of noofkeys is 50,

-descending

1f the sorting order shoyulad be descending, this parameter myust
be used.

Note on the syntax of the fp=parameters,

The jndjvidual parametergroups May occur N any orger,

A parametergroup is defined as a seqguence of parameters:
separated by points, '

The Last occurrence is used axcept for the keyfirelds, where
all occurrences and their mytyal ordering is signiticant.
Onily the first 3 characters of the keywords are checked, so
for exanbDle output can be used instead gf out amc Dlok in=
steaa of block.

For in and gescending only the 2 first ana the first cha-
racter is checked, and for out and block the forms ud ang
seagm are allowed,

variable length recorcs.

The sum check facility of imvapr is used during the reading of tne
input file, unless the parameter yn¢ is used instead of var,

The record Length myust not excede maxlenmgthy and 1t must De even,
The record lLength myst not pe less than & anma not less than the
position of the first keyfield,

Some of the keyfielas of a short record may in tact De situated
cutsice the record,

Such a record is sortec as if all the bits of keyfields ocytsie
tre record Lere egual to zero,



5g system files,

It the contents key of the catalog entry of the input file .
ts equal to 21, it is supposad that the file canforms to the
conventions of the sa file system,

In this cases the block parameter is not necessary, and the

eof parameter is irrelevant,

The blocklength and number of recerds of the input file is

supplied by the 3q system (opensqg).

The output file will Pe created as an sq file, either with the

same blocklength or with the blocklength specifiea,

Printed output and the execuytion of the program,

1. The program cai{| is (isted on current output.
Two different errorindications may be printed among the
fo=parameters: ‘
<»> the Preceding fp=parameter is illegal, |
g the preceding parametergroyp is incomplete, !

2. Alarms are printed §f the accepted fp=parameters are incomplete,

3. Tne inpyt file is Looked yps and the name, the tail of its
catalog entrys and its gcope is printed,

4. 1f any errors have been detected up to this points the ryn is
stooped by 3 ryntime alarm setting the ok=bit false,

5. AlLL files of the name given for the output file which haye to
be removed before the sorting are looked yp and shown in the
same way as the inmpyut filer just before the removal.

The first of these files may actually be the input file,
it is not remoyed at this point byt in mdsortproc as it
the clear parameter had been ysed,

. The text: sort start: is printed just before the call of the
sorting procedyre mdsortoroc.

7. The sorting may be stopped by a ryntime alarm fpom mdsortproc. .
8. After retyrn from mdsortoproc the text: sort ok: is prinmted,.
9. The output file is scoped and looked yup.

10. The numober gf segments and recgrds pFfoduced in the gqutput file
and the real time and the cpu time is shown,

1. 1f any errors occurred at 5. or 9, return is performed by a
runtime alarm: otherwise the ok=bit will be trye.



Alarms,

IThe possible alarmsources are myltiple, byt the user errcrs shoulc
te caught by either mdsort or mdsortoroc.

Tnese alarms are precedeg Dy the text: **+*mdgort atlarm: and
*remasortproc alarmg respectively,

**xnisort alarm:

error in fp-parameters: <n> Lrong parametergroups
in.<inmputfile> not given
out.<outputfile>» not given
block.<blocklengtn> not given

fix, var or vnc.<maxlength> not given
no xeysgpecifikation

more than SO0 keyfields

negative number pof records from tail(6)
inopytfile does nmot exist

no resources for scope of outputfile
menitor procedure: <n> resuylt: <r>

fhese alarms are supposed to explaim themselves.

The ldst one concerns pecyliar resylts from calls of monitor
procedgdyres and should not occur.

*rrxmadgsortproc alarm:

alarm text. alarm integer, commenrt
param 1 wromg input bleocklength,

3 wrong ocutput blocklength.

5 wrong maxlength,

o) noofkeys > maxlength,
keyfield keyfield no. iliegal position of keyfielaq,
infile tail(1) inpyt file is not am area,
r.length record Lengtn illegal variable lergen,
remove monitor resylt 1npyt file canmnmotr be clearea,
size =lacking halfwe the size of the job myst be in=

creased spo mucCh pefore mdscrtproc

will do the sorting,

disgc -lacking entr. too few catalog entries in main
catalog.
segments not enough segrments for one ,ork
file of this size,
cut disc -1 the oytput Q9isc is not moghted.
segments not room for file of this size gn

the output aisc,

inteqder,,.tr3p pagsnymber normally gpill in key Comparison.

In adrition alarms from opensg or stderror may occyr it file
or recora formats are stronjly illegal.

Tne alarm ro.lengtn, and stcderror alarms ocCurring dyuring the
reading of the inoyt file are also preceded by a linmes spe=
cifying the number of inpyt records acCeptedc Cefore the error
wasg detected.



3. MDsortproc, User,s Description
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Purpose. .

Mdsortoroc, merge.disc_sorting-procedyres, is a procecdyre,
intencged for fast scrting of one backing storage area.,

The procedure can pe called fpom a program coded in algal or
tortran for RC 4000, RC 6000, and RC 8000,

Function,

The procedyre sorts @ backing storage file holding records of efehep
tixed or variable length. using backing storage throughoyuts

The Dasic sorting methed, is the merge technique:

Sorted strings: as long as possibles are generated by inmternal sor=
ting ayring the first reading of the input file.

Atter that:, these strings are merged repeatedly until only one sor-
ted string is left,

The procedure will try to minimize the sorting time by yariation of .
mergepcowers: blocCklengths, use of single- or gdouble=byuftfering, and
by utilization of two disc=stores, it ayailable.

The procedure needs in total a backing storage area of about twice
the size of the data to be sorted,.

It can be specified that the input file shall be cieared, so {ts
drea can be used for the merge,

The free core., when the procedure is called, must be more than
aboyt 10000 halfwords: dependingy on the Dlocklengths and record-
lengths specifiec,

The value of 10000 is valid for Dlocklenaths up to 2 segments.

The sort can yse any amaynt of free core to speed up tha sorting
and room for a work file on two differemt discs will redyce the
time for input output.



Call,

. masortoroc
param(1:7)
param(1)
param(2)

. param(3)

param(4)

param(S)

param{s)

param(7}

11

(param, keydescr, names, ecf:. noofrecs.,
result, explanation)

{call value., integer array)

This array holds various parameters of type integer
and type booleans describing the files amd the
recoras,

segsperinblock,

Blocklengtn of the input file, givem as a nymber
of segments, 1 <= segsperinblock <= 40,

Supplied by sq system if contents = 21.

Clearinpout.

"1: 1tThe input file is ¢|learec, anc its area can be

used for the merge,
03 Tne input file must not be cleared,

segsperoytblock,

Blocklength of the final outnut file, given as a
number of segments. 1 <= segsperoutbliock <= 40,

1f param(3) = U . segsperoutblock:= segsperinblock.

fixedlength,

1: Fixed recordlength,., lnreché/outrecd are ysed.
0: variable reccrdlength, Inyar/outvar are ysed,
2:; variable recordlength byt no checksym,

maxlength,

The maximum lenntn of variable Length records: and
the Length of fixed Length records, measgyred in

hal fworas, .

4axlength >z 2 and maxlenmgh <= segscerinblock = 512
and maxlengtn <= segsperouthlioctik » 512,

Maxlength must 2e even,

It is important for the efficiency of the sort

that maxlengts reflects the real maxymum |(ength

of variaple Length recorns,

ncofkeys,
Tne number of keyfields in the sorting xey.
! <= nocfkeys <= maxlength ara <= 16¥Y,

Concerns the preaction aon resoyrce troublese.
0: Resoyurce troubles will not stop the execution:
the procedure returns with resyglt > 1.

<>U: Resource troubles causes runtime alarm.



keydeser(1: (call value, integer array)

noofkeys, 1:2) The description of the sorting key,
Keyfield n {s specified as: +/= type. position,
in keydescr{n, 1:2),
The type ranges from 1 to 5, indicating: signed
halfwords integers, long: real, or abshalfword,
The sign of the type specifieg the seauencing:
+ for ascending:s and = fop cegCencing order,.
The position of the keyfielo is specified 2s the
nymber of tne last helfword in the fiela, &8s for
algel field variables,
The position may not exceed 2047.
The entire xeyfield myust be withinm 2 maximum lengtn
record,
The length of variable (ength recoprds myst mot De
less than the position of kevyfield 1, ¢the Righest
priority keyfiela,
records having equal valyes in all keyfields are
sorted accordiny to their occyrrence in the input
tiles 1., their mytual order is nrot changed.
In connection with very long records (maxlengths
param(5) >= 2044) the facility is switched off,

names(136} (call and return values, real array)
(ontains 3 file and disc names.

names{1:2) inputtfile.
The nrame of a backing storage aresa,
The procedure assumes that the size of the area re-
fiects tne amount of data to be sorted,

names{3:4) outputfile.
1f names(3) = preal<::> then the name of the output=
file is retyrned in names{(3:4)s otherwise the name
given is ysed tor the fimal output file,
An axisting file of this name on scope temp is
cleared without warning, just before the and,
The sort is not able to use the rescurces of sych
a file,

names(S:6) outdisc,
If namesg{(3) = real<::> then the output disgc is
selected according to the most efficient strategQy.
Otherwise the disc specified is used.
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eof {(call value, real)
If the parameter noofrec; is negativer then the
. end of the input file is indicated by a recCora

holding the bitpattern given by eocf in the first
4 halfwords of the userpart., Halfword 1 to 4 in-
case of fixed (ength and ha{fword 5 to 8 {n case
of varjable lemgth records.

The fimal{ output file is terminategd by an end

of file record of maximum lemgth in this case,

nocfrecs (call and return value:, integer)

- I1f noofrecs is non nmegatives, then the number of
records in the input file is given by the value of
noofrecs and an eof record s not created,

The number of sorted records is retyrned in any
casea in this parameter,

with an sg file noofrecs <= 0 means that noofrecs
is suppliea by the sa system, noofrecs > 0 means
that only this number of records 2are tc be sorted.

. result (return value, {nteger)
The value of result specifies the result of the

call of the procedure,
In general: resource problems will yteld a result
different from 1+ whereas errors Concerning the
" parameters or hard errors will stop the execyticon
by a runtime alarm,
1f param(7) <> 0 only result = 1 will occur, the
other resylts are transformed to alarms,

explanation (return value, integer)
The valye of this parameter should give a furthe[
explanation of resuylt. See the mext section,

5q system files,

If the contents key of the catalog entry of the input file

is egual to 21, it is supposeg that the file confcerms to the
conventions of the sq file system,

The output file will be created as an sa file as well.

kesults.,
result explanation caoamment
| segments Qutput the sort was ok
2 ~lacking core halfwords not sufficient Ccore
3 see alarm gisc not sufficient backing storaye
4 see alarm oyt disc vacking store specifiea by names

(S:6) does nmot exist or has (00
few Pesources,

Hesults » 1 are only given if param(7) = 0.

. The parameter noofrecs will contain the nymcer of sortegc recordas
if resylt = 1 , otherwise it is unchanged,
The output file wills. provided resyit = 1, be cut to the minimynm
sizer and tail(b) of the catalog entry will contain the same
value as noofrecs: if not sg file,
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Reauirements, .

The available amount of core stgrage before the call gf the proce=-
dure myst satisfy the condition:

free_half_words
> 7009
+ 512+«(segsperinblock + segsperoutblocx)
+ bL*rmaxlengtn ¢ 24*noofkeys,

The orocedyre requires as working areas two disc files of the
size of the input file,

This means in the case when the imput file is remoyed that

the procedure myst be able to create one work file of thay size.

1f the inpuyt file is nmot remoyed the proCedyre myust Le able

to create two woOrk files of the size of the {mpyut fite,

It an output disc is specified this disc must be able to

hold the final output file.

3lready at the peginning of the procedyre it is Checked thatg .
the ocutput disc is capable of holding a file of the size of the
inpyt file, (this is of coyrse the case if the inputfile is
placed on the disc specified and has to be removed),

the blocking of reccrds may be changed by the sortimGgs so the
output file may have a greater size than the input file,

work files are kept at minimym size Dy concatenation cf the
records without regards to block Limits,

The procedure needs 2 catalog entries, 2 area processes, ang

1 message byuffer., Sg¢ the job process shoyld at least be the owner
of 4 area processes., and 2 message byffers. _

But it is recommended to haye a greater nymber of message oyffers,
(10 to 20), especially in the case of a sort of small records,
(about 2 to 20 hailfwords)., with great core size,

Varjable length records. : .

The sum check facility of invar is used dufipng the reading of the
input file {f param(4) = ( (fnvar with checksym controly,

The record length must not exceed maxlength,

The minimum record (ength is given by the Qgreatest of the two yal=-
ues: &4 (if noofrecs < 0 then 8) and keydescr(1, 2),

Thus some of the keyfields of a short reccrd may in face be situ=-
dted oytside the record,

Such & record is sorted as if all the bits of keytields gyutside
the record were ®qgual to zero, .



Alarms,

15

Parameter errars and hard file errors will stop the run with a Fun

time alarm.
alarmtext

caram
keyfield

cCreate

lookup

change
renamse

removye

infile

r.lengen

Ppasses

reccoyunt

size
disc

Cut disc

trap
nrecs sq

The atlarmsg:

in case param(7)
with explanation will be given,

index alarms may otCCur.
and alarms from opensg or stderror mdy OCCyr:

In addition,
incorrectly declared.,

integer

param nymber
keyfield

monitor result
monitor resglt
monitor result
monitor result

monitor resylt

tail(1)

record length

20

record Ccoynt

=lacking halfwords
=Lacking entries
segments

-1

segments

passhymber
noofrecs

sizes
<> (.,

dis¢ ana out disc (resources?) will
otherwise the corresponding resglts:

comment

error at param(param number)

illegal position or type of keyfield
<integer>,

abnormal resuylt in call of the men=
itor proCtedyre Create enmtry.
abnormal result from lookyup entrye.
This alarm will normally indicate
that names(1:2) does not specify a
catalog entrvy,

abnormal result in calli of
entry., Should not occur,
it is impossible to remame the final
cutput file to names(3:4),

apbnormal resylt in call of remove
entry. The alarm will normally con-
cern the original input file,
names(1:2) Qoes not point to & catalog
entry describing anm area,

varfable Length record of a length
greater than maxlength, less tham key-
descr(1, 2). or less than &
the sort could not be done in 20 mep=
ging passes. This alarm shoyld never
occur,

this is @ hard error or a programming
error, The couynts of records in the
first pass amd the last, are rot
aqual, the last Count is showne.

not eénough Core.

too few entries in main cataloge.

Not enoygh seqgments: the yalye

of segments is the size of

one workfile,

the wanted outbut disc is not
mounted,

not room for one workfile on the
wanted output disc,

normally spill in key cemparison,
param npofrecg > records in sq file,

change

crnly Be given
2 to b4

if the parameter arrays are

it file or record formats are illegal or in case cf hard errors.

Alarms,
text:

nymber cof

The alarm r,langthn,
dihg Of the
input

with the exception of
rxemdsortproc alarm:,

input file are also preceded by a line,
records accepted before the error was deteCted,

incex alarms.

are preceded by the

and stderror alarms occyrring during the rea=

specifying the

if eof ysed.,
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1. RCSL NO: L42-I 0781, Januery 1979.
Algol 7, User's Menuel, Part 1,

2, RCSL NO: 31-D 561, April 1979,
RCBO00 SQ=-SYSTEM,

3, RCSL NO: 55-D 66, Jamary 1970.
Sorting in Algol 5.



RETURN LETTER

Title: RCB000 Backing Storage Area Sorting RCSL No.: 31-D562
mdsort -~ mdsortproc
A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-

prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:

" Address:

Date:

Thank you

421 1288
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