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SORTBS is a program which sorts a disc file holding records 
of either fixed or variable length. 

The output file is delivered on the scope specified. 

The sorting is performed by means of the external algol procedure 
SORTPROCBS which delivers the output file on scope temp. 

It is the hope of the author that the current versions of mdsort 
and mdsortproc in a short time will be replaced by sortbs and 
sortprocbs. 

In a period of about a year the md- and bs-versions will coexist 
with identical content, and after that the names sortbs and 
sortprocbs will be removed from the SYSTEM80 system tape. 
Note that the new type ‘absbyte" is not yet available in user- 
programs through sortprocbs as the official version of the 
internal sorting system has not yet been updated. 
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Purpose, 

Fi 

Sorths, sortuoackinucstoraues is a sorting program for fast 
sorting of one uisc file holding records of eitner fixed or vari- 
able lenathe 

le format, 

th are handled hy means of inpecé/outrecés 
length are handled by invar/outvar, 

e ts either utven tn the catalog entry of the 

Fecords of fixed (eng 
records of variable | 
The length of a fit 

input file: 
inputfilesset <seurents> <storage deyice> <number of records> 

or ey a special end aot file recurd. See the call definition below. 

‘thou. 

The program is base umon the external aigol procedure sortprocbs. 
This procedure verforms the sort in 2? phases: 

Ty The input file is reads and sorted strings of the maximum 
length are outout consecutively in one area. 

The strings qenrerated in phase 1 are merged together jn 
the needeg nutmrer of passes, 

The procedure will optimize the sorting ny variation of the number 
of passesr tne blocklengthss and the numper of shares, and oy uti= 
(ization of 2 disc stores if available. 

the mutual ordering ot records with eauai vatues in att keyfields, 
1.6, synmony™sr 1S NOt changed by the sorting. 

quirements, 

The merge technique reauires 2 tacking storage areas able to hold 
tre data, 
One of these areas can ve the input file if the nrogram is allowed 
to clear it. 

The job process must awn at least 2 message bufferss out the 
machine can ve utilized harder with a Greater number. up to 
about 20+. esoecially with great core size. 
The safe minimum core size is given #n bytes by the following 
expression 

12000 + Stee Cinputhiocklenath * outnuthlocklength) 
+ &*maxlength + G&*noofkeys, 

The blocklengths are aiyven in segments, (512 bytes)s and the maxi 
mum recordlength in vytes, 

The minimum core size for blocklenaths of 2 seaments jis thus about 
15000 bytese but it fis emphasized that this core size will 
give a very inefficient sort, 30000 to maxsize would he more 
appronriatee cependiny on the data volume. 
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—~Example of program cali. 

For a more exhaustive definition, see the next section, 

Sortos imefilet outsfile2 « innut and output files 
plock.e + input and output blocklengths in 

* segments, 
var. 3G » variable reclength, max 34 bytes. 
(ona.s 1 first sorting criterione ascending 
real.é « second, descending 
absbyte.11,lo.g » criterion 3, 6 bytes without sign 
word. 1 

Program call definition, 

The Mroaram call consists of the following parts: 

sortos <sortfiles> <sortspecifikation> 

Both <sortfiles> ang <sortspecifikation> are groups of fo-parameters 
which will be defined in the sequel, 

Sortfiles. 

Fosparameters defining input and outout. 

im.<inout file> (.clear)0/1 
out.<outout file> (,<outout dise> (.<scope>)0/1 )0/1 

<sortfiles 

<input file>. <outout file>, and <output dise>::= <name> 

<scope>:3:= temp | login ! user ! project 

The sianature G/1 means that the nreceding quantity can be omit= 

ted, 
—~ The clear parameter cefines, whether the input file should be 

cleared or not, Tne marameter may be necessary in connection with 
great Jjata volumes, 

The outout file is created by the programs, and placed on the 
output disc, if this parameter is aiven, 

If the outout aisc is specifiea the scope of the output file 
will be either temp aor the scope specified. 
If an output disc is net specified the name of the output file 
is looked up with two nossindie results: 
1, A file with this mame does not exist on scope temp to project. 

In tnis case the output scope will be temp and the disc for 

the outout file is selected according to the most efficient 
sorting strateuye 

A file with this name exists on scope temp to project. 
The name for the output disc and the scope for the output 
file is fetches from this file. 

nN 

In any case all files of the name of tne output file on scove 
temp, togine or of a scone lower than the scope selected for 

~ the cutout files will be removed with a warning before the 
sorting starts (or in sortprocbs if fit is the inout file).
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Sortsoecification, 

peparameters defining the details of the sort, 

ssortsnecification>::s 
Dlock.<innut nlocklength>(.<outout block length>)0/1 
<fix or var>.<maxlenagth> 
€ eaf,<eof 1>,<eof 2> 071 

<keyfieli> ten 

<imeut plocklenatr>. and <outnut blocklength>::5 <integer> 

Teo integers svectfving the blockienaths of the innut file and 
tne final outrut file as a numoer of segments, (512 bytes). 
The maximum plocklenath is 460 segments, 
If only the input plocklenath js snecified, this blocklength 
js used for the outnut file as well. 

<fix or var>ri= fix ! var ft vne 

befines whether tne records of the input file was created by 
Outrec Or by Outvar,. 

vne means invar witheut checksum. 

<maxlength>::2 <intener> 

Defines the fixed or the maximum length of a record measured in 
bytes. 

It must be even, and not less than 2, 
It is important for the efficiency of the sort that maxlength is 
given as accurate as possible in the case of variable recora- 
Lenath, 

<eof 1>4 and <eof 2>::= <integer> 

If the eof parameter does not occurs then the lenath of the ine 

put file is given by the content of the catalog entry of the file. 
Tne word succeeding the name of the disc storage deyice jn the 
tatl of the entry must contain the number of records to be sor= 
ted: 

inoutfilesset <segments> <storage dev.> <number of records> 

But tf the eof paranreter is given, then the file end of the in- 

put file is defined by a special record having <eof 11>. and <eof 
e> as the values of tne first 2 words of the user part of the 
record, isee@ser byte 1 to 4 of fixed lengths and byte 5 to 8 of 

variable length records, 
The number of sorted records is always inserted in the catalog 

entry of the output files and an end of file record is written 
at the end of tne file if eof is used.
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<keyfield>::= <tyne>.<firstaddr> (.<lastaddr>)0/1 (,descending)0/1 

This is the specification of one keyfield. 
Tne order of specification gives the oriority of the keyfields. 

<tyoe>::= pyte | word | long 1 real ! absbyte 

The tyoes correspond to the types 1 to 5 im the internal sorting 
system of rcs000 algal. 

<firstaddr> and <lastagdr>:: = <integer> 

Svecifies the position of the keyfield, 

The keyfield must be entirely within a maximum length record 

and only @ byte or absbyte keyfield may have an odd position. 

The keyfield consists of at least one simple field of the tyne 
soecified. This field will have <firstaddr> as the field address. 
If Klastaddr> is useds it must have the values 

<lastadar> = <firstaddr> + (n = 1) * typenlength 

where n is the number of simple keyfields and type length the 
lenath of one simple fields 1, 2+ or 4 bytes. 

The composite keyfield counts as n in the calculation of number 
of keys (noofkeys),. 

The maximum value of noofkeys is 50. 

~descending 

If the sorting order should be descendings this narameter must 
be used. 

Note on the syntax of the fp=parameters, 

The individual parametergroups may occur in any order. 

A parametergroup is defined as a sequence of parameterse 
separated by points. 

The last occurrence is used except for the keyfields, where 

all occurrences and their mutual ordering is significant. 

only the first 3 characters of the keywords are checkedy so 

for example output can be used instead of out and blok ine 

stead of block. 
For in and descending only the 2 first and the first cha- 

racter is checkeds and for out and block the forms ud and 

segm are allowed. 

Variable length records. 

The sum check facility of invar is used during the reading of the 

input files unless the parameter vnc is used instead of vare 

The record length must not excede maxtengths and it must not be 

oda. ; 
The minimum record lenath is given by the greatest of the two val- 

ues: 4 and the position of the first keyfield, 

Thus some of the keyfields of a short record may in fact be situ~ 

ated outside the record, ; 

Such a record is sorted as if all the bits of keyfields outside 
the record were equal to zero.
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Bs system files, 

If the content field of the catalog tail of the inout file is equal to 20+ it is supposed that the file conforms to the conventions of the bs system deyeloped at SUS. 
In this case, tne block parameter is not Necessary, and the eof parameter is irrelevant, 
The input file is read with the oblocklenath specified in 
the catalog tails and the output file is written with the 
same blocklength if the olock Darameter jis absent. 

Printed output amd the execution of the Program, 

1, The program call is listed on current output, 
Two different errorindications may be printed among the 
fo-parameters: 

<*> the preceding fo-parameter is illegal. 
<< the preceding parametergroup is incomplete. 

2. Alarms are printed if the accented fo-parameters are incomplete. 

3. The input file is looked up, and the namer the tail of its 
catalog entry, and its scope is printed, 

4, If any errors have been detected up to this point, the run is 
stonped by @ runtime alarm setting the ok=bit false, 

5. All files of the name given for the output file which have to 
be removed before the sorting are looked up and shown in the 
same way as the input files just before the removal. 
The first of these files may actually be the input file, 
it is not removed at this point but in sortprocbs, 

6. The text: sort start: is printed just before the call of the 
sorting procedure sortprochs, 

7. The sorting may be stopped by a runtime alarm from sortprocbs, 

8, After return from sortprocbs the text: sort ok: is printed, 

9. The output file is scoped and looked up. 

10, The number of segments and records produced in the output file 
and the real time and the cpu time is shown, 

11, If any errors occurred at 5, or 9. return is performed by a 
runtime alarm, otherwise the okebit will be true.
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Alarms, 

The possible alarmsources are multiples but the user errors should 
be trapved by either sortbs or sortprocbs, 
These alarms are oreceaed by the text! «**sortbs alarm: and 
***sortprocos alarm: respectively. 

***sortbs alarm: 

error in fp™parameters: <n> wrong Parametergroups 
in.<inputfile> not aiven 
out, <outputfile> not given 
block.<blocklength> not given 
fixe var or vnc.<maxlength> not given 
no keyspecifikation 
more than 50 keyfields 
negative number of records from tail(6) 
inputfile does not exist 
no resources for scope of outputfile 
monitor procedure: <n> result: <r> 

These alarms are supposed to explain themselves. 
The last one concerns peculiar results from calls of monitor 
Orocedures and should not occur, 

***sortprocos alarm: 

alarm texte alarm integer. comment 

Param 1 wrong input blocklength, 
3 wrong output blocklength. 
5 wrong maxlengthe 
6 noofkeys > maxlength. 

keyfield keyfield no, illegal position of keyfield. 
infile tail(1) input file is mot an area, 
relength record length illegal variable length. 
remove monitor result input file cannot be cleared. 
size “lacking bytes, the size of the job must be in- 

creased so much before sortorocbs 
will do the sorting. 

disc slacking entr. too few catalog entries in main 
catalog. 

segments not enough segments for one work 
file of this size, 

out disc 71 the output disc ig not mounted, 
segments not room for file of this size on 

the outout disc. 

In addition alarms from stderror may occur if record or file 
formats are strongly illegal. 

The alarm r.lengths and stderror alarms occurring during the 
reading of the inout file are also preceded by a lines sper 
cifying the number of input records accepted before the error 
was detected.
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Purpose, 

Sortpracbs, sort_procedurebacking storage, is a procedure, ine tended for fast sorting of one backing storage area, 
The orocedure can be called from a Program coded jin algol or fore tran for RC 4000, RC 6000. and RC 8000, 

Function. 

The procedure sorts a backina storage file holding records of either fixed or variable lengths using backing storage throuahout. The basic sorting methods is the merge technique: 
Sorted strings as long as possible, are generated by internal sor- 
ting during the first reading of the input file, 
After that. these strings are merged repeatedly until only one sor= 
ted string is left. 

The procedure will try to minimize the sorting time by variation of 
mergepowerse blocklenaths, use of single= or Gouble=buffering, and 
by utilization of two disc-stores, if available. 
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 cleareds so its area can be used for the merge. 
The free core, when the procedure is called. must be more than 
about 10000 bytes. depending on the blocklenaths and recordlengths 
soecified, 
The value of 10000 bytes is valid for blocklengths up to 2 segments. 
The time for the sorting is inversely proportional to the amount 
of free cores and it can in general be decreased if 2 back= 
ing storage devices are available.
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Call, 

sortcrochs 

Daram(1:7) 

Param(1) 

Param(2) 

Saram(3) 

Daram(4) 

param(5) 

param(6) 

Daram(7) 

(params keydescry mamess eofs noofrecs, 
results. exolanation) 

(cali values integer array) 
This array holds various parameters of type integer 
and tyne boolean+ describing the files and the 
records. 

segsperinblock, 
Blocklength of the input filer given as a number 
of seaments, 1 <= segsperinblock <= 40, 

clearinout. 

1: The input file is cleared, and its area can be 
used for the merqe, 

O: The input file must not be cleared, 

segsperoutblock, 
Blocklength of the final output filer given as a 
number of seqmentse 1 <= segsperoutblock <= 40, 

fixedlength. 
1: Fixed recordtength. Inrec6/outrec6é are used, 
O: Variable recordlength. Invar/outvar are used, 
3: variable recordlength but no checksum, 

maxlength, 

The maximum length of variable length records, and 
the length of fixed length records, measured in 

bytes, 

Maxlenath >= 2 and maxlengh <= param(1) * 512 
and maxlength <= param(3) * 512, 
Maxlength must be even, 
It is important for the efficiency of the sort that 

maxlength reflects the real maximum length of vari-= 
able length records. 

noofkeys. 
The number of keyfietds in the sorting key. 
1 <= noofkeys <= maxlength and <= 169, 

concerns the reaction on resource troubles. 
O; Resource troubles will not stop the execution, 

the procedure returns with result > 1. 
<>U: Resource troubles causes runtime alarm,
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keydescr(1 

noofkeys, 

names(1:6) 

names(1:2) 

names(3:4) 

names(5:6) 

4:2) 
(call values integer array) 
The description of the sorting key, 
Keyfield n is specified as: +/* type. position, 
in kevydescr(n, 1:2), 
The type ranges from 1 to 5. indicating: signed 
bytee integers Longe reals or absbyte, 
The sian of the type specifies the sequencings 
+ for ascending, and = for descending order. 
The position of the keyfield is specified as the 
numoer of the last byte in the field, as for algol 
6 field variables, 
The entire keyfield must be within a maximum lenath 
record, 
The length of variable length records must not be 
less than the position of keyfield 1, the highest 
priority keyfield, 
records having equal values in all keyfields are 
sorted according to their occurrence jn the input 
files i.e. their mutual order is not changed, 

(call and return values real array) 
Contains 3 file and dise names. 

inputfile, 
The name of a backing storage area, 
The procedure asumes that the size of the area re= 
flects the amount of data to be sorted, 

outputfile, 
If names(3) = real<::> then the name of the outout- 
file is returned in mames(3:4)-+ otherwise the name 
given is used for the final output file, 
An existing file of this name on scope temp is 
cleared without warning, 

The sort is not able to use the resources of such 
a file. 

outdisc, 
If names(5) = real<::> then the output disc is 
selected according to the most efficient strateagve 
otherwise the disc specified is used.
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eof (call valuer real) 
If the parameter noofrecs is negative, then the 
end of the input file is indicated by a record 
holding the bitpattern given by eof in the first 
4 bytes of the userpart. Byte 1 to 4 in case of 
fixed length and byte 5 to 8 in case of variable 
length records. 
The final output file is terminated by an endof- 
file record of maximum length in this case. 

noofrecs (call and return valuer integer) 
If noofrecs is non negatives then the number of 
records in the input file is given by the value of 
noofrecs and an eof record is not created, 
The number of sorted records is returned in any 
case in this parameter. 

result {return values integer) 
~ The value of result specifies the result of the 

call of the nrocedure. 
In generals resource problems will yield a result 
Gifferent from 1, whereas errors concerning the 
parameters or hard errors will stop the execution 
by a euntime alarm, 

If param(7) <> 0 only result = 1 will occurs the 
other results are transformed to alarms. 

explanation (return valuer integer) 
The value of this parameter should give a further 
explanation of result. See the next section. 

Bs system files. 

If the content field of the catalog tail of the inout file 
is equal to 20+ it is supposed that the file conforms to the 
conventions of the bs system developed at SUS. 

In this case the outout file is terminated according to the 
bs system, without the endoffile record, 

Results, 

result explanation comment 

1 segments output the sort was ok 

2 -lacking core bytes not sufficient core 

3 see alarm segments not sufficient backing storage 
4 see alarm out disc backing store specified by names 

(5:6) does not exist or has too 
few resources, 

Results > 1 are only given if param(7) = 0, 

The parameter noofrecs will contain the number of sorted records 

if result = 1 + otherwise it is unchanged, 
The output file wills provided result = 1+ be cut to the minimum 
sizer and tail(6) of the catalog entry will contain the same value 
as noofrecs. 
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The available amount of core storage before the call of the vroce- 
dure must satisfy the 

freebytes > 70uU0 
+ 5124s 
+ &emaxt 

condition: 

egsperinblock + segsperoutblock) 
ength + 24*noofkeys, 

The procedure requires as working areas two disc files of the 
size of the input file 
This means in the case 
the procedure must ove anle to Create one work file of that size. 

If the input file isn 
to create two work fil 
If am output dise is s 
hold the final output 

when the inout file is removed that 

ot removed the procedure must be able 
es of the size of the innut file. 
pecified this disc must be able to 
file. 

~ already at the beginning of the procedure it is checked that 
the output disc is capable of holding a file of the size of the 
input file. (this is o 
olaced on the disc specified and has to be removed). 
the blocking of record 

f course the case if the inputfile is 

s may be changed by the sortina, so the 
Output file may have a greater size than the inout file, 
Work files are kept at minimum size by concatenation of the 

records without regard s to block limits, 

The procedure needs 2 catalog entries, 2 area processes, and 
1 message ouffer. Sor 
of 4 area processes: a 

But 

(19 
it is recommended 
to 20)4 especially 

(about 2 to 20 bytes). 

'ariable length records, 

The Sum check facility 
input file if param(4) 
The 
The 

ues: 
Thus 

ated 
Such 
the 

record length must 

minimum recora len 
4 (if noofrecs < 

some of the keyfi 

outside the recor 
a record is sorte 

record were equal 

the job process should at least be the owner 
nd 2 message buffers, 

to have a greater number of message buffers, 
in the case of a sort of small records, 
with great core sizes ( > 20000 bytes), 

of invar is used during the reading of the 
= 0 Cinvar with checksum control). 
not exceed maxiength, 

ath is given by the greatest of the two val- 
OQ then 8) and keydescr(ly 2), 

elds of a short record may in fact he situ= 
qa. 
das if all the bits of keyfields outside 

to zero.
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Alarms, 

Parameter errors and nard file errors will stop the rum with a run 
time alarm, 

alarmtext integer comment 

Daram param number error at param(param number) 
keyfield keyfiela jllegal position or tyne of keytield 

<integer>, 
Create monitor result abnormal result in call of the mon- 

itor procedure create entry. 
lookup monitor result abnormal result from lookup entry, 

This alarm will normally indicate 
that names(1:2) does not specify a 
catalog entry. 

change monitor result abnormal result in call of change 
entry. Should not occur, 

rename monitor result it is impossible to rename the final 
output file to names(3:4), 

remove monitor result abnormal result in call of remove 
entry. The alarm will normally con 
cern the original input file. 

infile tail 1) names(1:2) does mot point to a catalog 
entry describing an area, 

relength record length variable length record of a length 
greater than maxlengths less than key- 
descr(1,+ 2). or less than 8 if eof used. 

Passes 20 the sort could not be done in 20 mer= 
ging passes. This alarm should never 
occur. 

reccount record count this is a hard error or a programming 
error. The counts of records in the 
first pass and the lasts are not 
equale the last count is shown. 

size slacking bytes not enough cores. 
disc a~lacking entries too few entries in main catalog. 

segments not enough segmentse the value 
of segments is the size of 
one workfile, 

out disc ~1 the wanted output disc is not 
mounted, 

segments not room for one workfile on the 
wanted output disc, 

The last 3 alarms concerning resource troubles will only be given 
in case naram(7) <> 0, otherwise the Corresponding results, 2 to 4. 
with exnlanation will be given, 

In additions index~alarms may occur. if the parameter arrays are in- 
correctly declarede and alarms from invars and stderror will occur, 
if records of strongly illegal length are inouts or in case of hard 
errorse 

Alarms, with the exception of index-alarms, are preceded by the 
texts ***sortprocbs alarm:, 

The alarm r.etengths and stderror alarms occurring during the rea- 
— ding of the input file are also preceded by a line, specifying the 

number of input records accepted before the error was detected,


