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TRS-80 BASIC PROGRAM UTILITY
DISK OPERATING SYSTEM SORT MERGE
“DOSORT”

INTRODUCTION

DOSORT is a system operating under the TRS-80 Disk Operating
System (DOS) for sorting and merging files. This generalized
system has the following key attributes;

o Data files that can be read and written by standard TRS-80
input/output commands can be processed by DOSORT.

e DOSORT will sort input files according to user specified
sequence utilizing multiple ascending or descending sort
keys.

e Two modes of sort variable specification may be used -
multi-variable mode and character string mode. The multi-
variable mode allows handling of mixed singly-dimensioned
string, floating point (single- or double-precision), and
integer arrays. The character string mode sorts on multi-
ple fields within a record.

e Data files may be spread across several diskettes.

e Presorted files may be included in a given sort/merqe
application for merging.

¢ User exits are provided during input and cutput processing
allowing specialized processing.

e Specification of sort parameters has heen designec to be
easy - even for the inexperienced user.

e Multi-volume (cCiskette) files may be sorted or merged on a
minimum 32K two-drive system. System performance is impro-
ved on a 48K system with a three- or four-drive configura-
tion.

DOSORT utilizes very efficient machine language routines for the
critical tasks of sorting and comparing. GSF (Generalized Sub-
routine Facility) is used as an interface to these subroutines.

The resulting system is both a versatile and effective sort/merge
package for the TRYL-80 system.

DESIGH CHARACTERISTICS

Data sorting remains one of the primary tasks sperformed by com
pulers today. Many sorting programs have been inplemented for
alwmost every computer system marketed. These systems have ranged
from the very simple tape sort to the very elaborate multi-purpose
qgeneralized sort merqe proqrams.

Throuih the history of comsputing, ne single accepted method of
sorting has Leen deviced. The basic reason for this is that
large amounts of data must be manipulated efficiently. The
efficiency of sorting is very sensitive to the hardware architec-
ture, systeim configuraticn, and the application involved. Each
computer system must he evaluated independently to select the
most appropriate sorting technique and metnod of implementation.

This is turther coriplicated by tne requirement of a single

-1-



general purpos® system to cover a wide range of application and
hardware configurations. From the previous discussion it can be
seen that these two requirements are, in many respects, mutually
exclusive. Selection of the appropriate sorting method and imple-

mentation must be done with a careful analysis of the tradeoffs
involved.

The primary objectives and design constraints considered for

the development of DOSORT for the TRS-80 system included the
following:

o Data to be sorted may be distributed on several volumes.

o Sorting must be accomplished with a minimum disk config-
uration of two disk drives - but must be able to take
advantage of three or four disk drives, if available.

e Sort data input and output must be compatible with existing
TRS-80 BASIC file structure.

e User input and output processing of records must be
provided (user exits).

e Specification of the data to be sorted and the sort keys
to be used must be easy - even for the inexperienced user.

The first two characteristics impose significant restrictions on
the sort system. Diskette switching is required for large sorts,
especially for the minimum configuration system.

The third characteristic of file compatibility results in &
decrease? performance of DOSORT. A more efficient system could
be implerented by restricting the types of data to be sorted and
by incorporating special purpose input/output routines.

The tinal two characteristics imply than an interface to BASIC
rmust be provided. This is accomplished by implementing the control
program directly in BASIC, while utilizing machine language
routines for the time-critical tasks of sorting and data comparison.

SYSTEi! COHFIGURATION CONSIDERATIONS

Any size sort may be performed on a minimum two drive TRS-80

system. Performance will be improved for three and four drive
sys tems.

Drive #0 is used to store the Disk Operating System, DOSORT
routines, GSF load nodule, and checkhpoint table~. This drive is,
therefore, not available for user input, output, or DOSORT work
files. For a minimum two disk system, all user e¢nd work files
will be mounted on Drive #1.

In most cases, the user will be required to switch volumes at
various stages during the sort/merge process. Data input butier-
ing is performed in an attempt to minimize the switching necessary.
It is not recomrended, however, that the user attempt to perform
very iarge sorts using a minimum systen configuration because of
the excessive volume switching required.

The user can usually avoid large sorts by merging a larqe
sorted file with a small file to be sorted by DOSORT. Provisions
have been made to allow the user to specify files which are
already in the correct sort sequence (User Merge files). The
User Mer.ie Files caen then Le merged with sorted input tiles
{normally smaller) et the aporopriate Sstaye during the sort/
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merge.
The user will be requested to supply work volumes during the
course of the sort/merge. It is recommended that:

& The work volumes contain the maximum amount of space
available (i.e., empty volumes - formatted, non-DOS
diskettes).

& A scheme is maintained to identify disk volumes. This is
required since several volume switches may occur during
the sort. Inserting an incorrect diskette at any time will
cause DISASTEROUS results!

DOSORT requires a minimum 32K TRS-80 system. Performance will
be greatly improved with 48K systems. The number of files open
will also be reduced in 48K systems which provides additional per-
formance improvement.

SYSTEM DEFINITIONS

Several terms are used throughout this document that have
specific definitions in relationship to DOSORT. These are sum-
marized below:

Tern Definition

VOLUME The data contained on a single diskette (one
side only). The volume name is an arbitrary
identification assigred by the user. It is
not necessarily identical to the name
assigned when formating a disk.

DRiVE The physical disk drive attachad to the
TRS-80 system. Disk drives are specified by
their standard TRS-30 numbers {0,1,2, and
3).

DATASET Data contained on a single volume under one
TRS-80 file name. The dataset name is
specified directly by the TFS-xu file now
maintained in tihe volume directory. A
dataset cannot be larger than & volune.

FILE The data contained in one or more datasets
cunsidered to be a single stream of input or
output. The datasets may e lncated eon one
or more velumes. A file is specified by
listing the dataset name and volume for
each component of the file. The order in
which they are specifin? - fi-gL the seyuence
in which they will be processed.

SORT VARIABLES Data to he sorted is read into one or more
singly dimensioned arravs specified by the
user. The sort variable name 1s the array
name, and most conform to standard TRS-&0
BASIC naming conventions.

SURT RECORD The collection of data consisting of corres-
punding elements of all sort variables
carried as a4 single entity during sorting or
merging.



SORT KEY The sort variables within a sort record tu be
used during comparison operations while sort-
ing or merging. Sort keys can be specified
to be in ascending or descending mode. DOSORT
utilizes variable names starting with T-Z.

The user may utilize variable names starting
with A-S.

SYSTEM FILES

A number of different files are created or used by DOSORT. These
are summarized below:

File Name Description

SORT INPUT This file contains the data to be sorted by
DOSORT. The data can be in any format that
can be read using BASIC statements.

USER MERGE A file which is already in the correct sort
sequence which is to be merged with other
files to prodice a final sorted output file.

SORT BLOCK This is an intermediate file pruduced by
DOSORT containing one or more sorted data-
sets on a sinyle volume. Dataset names
SRTBLKA, SRTBLKB, ... etc. are used to
identify the datasets.

SYSTEM MERGE This file is either an intermediate file or
the final file produced by merging sorted
blocks and/or user/system merge files.

SORTPARM A file maintained by DOSORT to save the
status of all files, disk assignments,
work volumes, and sort parameters required.
This file is maintained on the operating
system disk (Drive 0).

WORK A volume that can be used by DOSORT to hold
intermediate or final output files. The
user may specify the names of the work
volumes, or use the defaults (WORKA, WOKKB,
... etc.) provided by DOSORT.

Each file is assigned a number by DOSORT during processing.
This file number is displayed in the sunimary phase ot the
sort sequence.

SORT KEY SPECIFICATION

The GSF sort subroutines are utilized by DOSORT for the internal
sorts and data comparisons. The user should refer to the G5t
documentation for GSF #17 & 16 for details on the form of sort keys

Two modes of sorting are provided by GSF and DOSORT. TDOSORT
solicits, during the assignment phase (SORTPA), the mode to be
used. This is followed by a request for the appropriate sort
variables and keys to be used during the sort/merge application.
In addition, certain statistics are requested regarding the
number, type, and character string sizes. This information is
used to deterrine memory allocation parameters.




STRUCTURE OF DOSORT

DOSORT consists of five separate phases. Not all phases are
used during a given sort/merge application. Each phase is imple-
mented as a BASIC program as summarized below and on the facing
figure.

Phase Description

SORTPA Assignment Phase - This phase solicits user input/output
and sort specification data, builds tables, and passes
control to the phases required. The file "SORTPARM" is
created during this step and written to Drive 0. This
file is used by all other phases for receiving sorting
instructions, creating checkpoints of sort status,
and passing control information to succeeding phases.

SORTPB Sort Phase - This phase is responsible for reading the
user sort input file and performing the initial sort of
the data. Memory is filled, sorted, and then written
to sort block files. L[ach volume may contain more than
one sort block files, but no sort block file is split
between two volumes.

SORTPC Primary Mcerge Phase - This phase merges the sort block
files on one voluiie to producc a single system merge
file. If the work volumes provided by the user are
empty then the merge of sort block files will produce
a system merge file contained on one velume.

SORT?D Secondary Merge Phase - This phase performs two-way
merqges of syster: or user rerge files. The result is
is a larger sy.tem merge file. Wnen only one merge
file romains, the sort/merge is conplete.

SORTPE Sumiary Phase - This phase is executed upon completion
of the sort or if an error is encountered curing
execution of the previous phases. Error iessages and
sory status is nrovided. <Checkpdints taken at varicus
stages during the sort/merge process, and tne inforaatio
provided by this phase ailuws the user to restart the
sort at intermediate points under many circumstances.
This vhase alsu lists the dataset names, volumes, and
sizes of the final sorted datasets.

USER DATA SPECIFICATION

Data input/outpat is performed by standard TRS-80 BASIC instruc-
tions.  inis provides compatibility between other BASIC user pro-
grams and DOSGRT. In ordar to use this facility the user must
sert o read and write statement in SORTPB, SORTIC, and SORTED
prodgean seqrent,. In addition, a DIM statoment describing the
sort variables must ¢lso be included.  This is best illustrated
by two exaunles as follows:

Example #]1 - Consider a multiple variable mode sort file with each
sort record containing the following data:

Variable Contents Variable Type

IR Naic Character String
IC Age integer
B we it Single Precision

Srs S0x Craracter Living
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In tuemultige @ variable sor,;’de. the variables S, 1G, P8,
and SX$ are tr@dced as singly diffensioned arrays. The following
DIM statement must be inserted at 1ine #100 in SORTPB, SCRTPC, and
SORTPD:

100 DIM NM§(YN):,.IG(YN),PB(YN),SX$(YN)

where YN is a variable set by DOSORT. The user must not specify
variable names used by DOSORT. A1l DOSORT variable names begin
with T,U,V,W,X,Y, or Z.

The user must alsa insert the appropriate input/output BASIC
statements at lines 1000 and: 1500 as illustrated below:

1000 INPUTEYL, NMS$(YM),SX${YM),PB(YM),IG(YM)
1500 PRINT#YL, CHR$(34);NMS(YM);CHR$(34);SX$;",";PB(YM),IG(YM)

The above example assumes. that NM$ contains embedded commas
which require the string to he enclosed in quotes (CHR$(34)). It
is assumed that SX$ only needs a trailing comma. Refer to the
TRS-80 DOS Users Manual for additional information on reading and
writing character strings.

Example #2 - Consider a character string mode user input sort file.
Each sort consts of a single character string SS. The following
DIM statement must be placed at line #1300 in SORTPB, SORTPC, and
SORTPD.

100 DIM S$(YN)

where YN is a variable set by DOSORT. The user must also write
appropriate input/output BASIC statements at line 1000 and 1500
as illustrated below:

1000 INPUT-YL, S$(YM)
1500 PRINT=YL, SS(YM)

This example assumes there are no embedced corgas which would
otherwise reqguire the string to be enclosed in quntes.

Multi-volume files are allowed in DOSORT. The user rust
ensure that edch dataset to be read by [DJSORT contains an inteqral
number of records, i.e., no record is split between two datasets.
DOSORT automatically creates such files, performing volume
switching when required.

Two special restrictions MUST CL OBSERVED with sequential files:

e No single PRINTs statement is allowed tu produce a line
longer than 255 bytes. Two or more PRINT= statements may
be included at 1ine 1500 if large sort records are to be
written.

o HNo character string is allowed tc have embedded curriage
return characters, e.g. CHR$(13).

_An 0N ERROR routine can Le included in a user program to
switch input volumes when reading multi-volume files produced by
DOSORT. Special steps, however, must be taken in switching
volumes on a "DISK FULL" error condition. Appendix A summarizes
the techniyues required for botn of the above conditions.

ANl user sort input is performed by SORTPE at line #£1090. The
user mey insert special cselection code or variable redefinition




steps prior to passing control back to DOSORT. This allows sort-
ing only the data required providing increased flexibility and
performance. The user may test variable "TY" in SORTPD to de-
termine if the data being read is a user merge file (TY=2).

The user may terminate reading of input data as outlined
in Appendix E. To terminate output processing the user need
only close the current output file (CLOSE YL) and exit.

Final user sort output may be produced in either of the three
sort phases, SORTPB, SORTPC, or SORTPD. The user may test
variable "TZ" prior to writing records at line #1500 to determine
if the record being written is a final output record (T7Z=2).
Program steps could then be executed to perform tasks such as
elimination of duplicate records or production of summary totals.
It is not possible to predict which phase will produce the final
output, thus requiring identical code in all three phases.

SPECIAL HOTE

SPECIAL NOTE SPECIAL MOTE

If the user inserts additional code ANYWHERE within SORTPC of
SORTPD it will be ABSOLUTELY NECESSARY to do the following:

Place all new DIM statements required between lines
#101 - 198 of SORTPC and SORTPD.

Insert dummy initialization statements for all non-
dimensioned variables between lines #4102 - 198 of SORTPC
and SCRTPD. For example, if the variable "I" was added
in user code, the statement "I1=0" must be included
somewhere between lines 101 and 198.

DCSCRT WILL NOT FUNCTION CORRECTLY IF THE ABOVE ACTION IS NOT TAKEN

The user may not modify or create CHARACTER STRINGS in the user
input/output subroutines except under the following conditions:

1.

Any "temporary" cheracter string must be preceded by a:
GOSUB 4300

and followed by a :
GOSUB 4910

Such character strings should only be assumed to be valid
only until another GOSUB 4900 is issued or control i5 possed
back to DCSORT.

The temporary strings used must be 256 bytes or smaller.

Permanent character strings can be used only if pre-initial-
ized (lines #101 - 198) and changed only with the MID$
function on the left side of the assignment statement. The
statement containing the MID$ function must also be enclo-
sed by a "GOSUB 4900" and “GQSUB 4910".

An example of the use of special character string handling
follows:

Objective: Each user input record consists of a single character

string. However, only the first 10 characters are. to
be passed to DOSORT in variable S$.
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User Code:

1000 GOSUB- 4900

1010 INPUT#YL,R$ - :REM R$ is a temporary variable
1020 R$=LEFT$(R$,10) :REM This modifies a variable
1030 GOSUB 4910

1040 S$(YM)=R$

Objective: A variable (D$) representing the largest character
string found in the input stream is to be saved (for some
unspecified purpose).

101 AS="BEppEB"

1000 INPUT #YL,BS(YM), ...
1010 IF B$(YM) > =A$ THEN 1050
1020 GOSUB 4920

1030 MID$(A$,1) = B$(YM)

1040 GOSUB 4910

1050 H

PROGRAM OPERATION

DOSORT consists of the five BASIC programs SORTPA, SORTPB,
SORTPC, SORTPD, and SORTPE as described earlier. The system
expects these programs to be located on Drive O along with the Disk
Operating System. The content of the DOSORT distribution tape is
described in Appendix B along with instructions for transferring
the programs to disk. GSF is required for operation of DOSORT.

The instructions given in the GSF Users Manual should be followed
for loading and initializing GSF.

To perforin a sort/merge task the user should follow the fol-
lowing general steps:

1. Load GSF as described in the GSF Users Manual. The memory
size should be set as directed. The number of files should
be at least four for a 48K system and eicht for a 32r systom

2. Load the five BASIC programs from the distributicn tape as
described in Appendix B if they are not already loaded.

3. The user should verify that at least four granuals of free
space exist on the operating system disk (Drive Q) for the
SORTPARM data set.

4. The I[¥, INPUT, und PRINT commands, along with any other
user code required for the specific application should be
inserted as described in the User Data Specification Sec-
ticn.  The modified SORTPB, SORTPC, and SORTPD should then
replace the corresponding programs on Drive 0 (Modify, then
SAVE the modificd SORTPB, SORTPC, and SORTFD programs).

5. SORTPA should then be run to initiate DOSORT as follows:
RUN "SORTPA"

6. The user should enter the appropriate sort specification
information when requested. A discussion of the data items
required is given later in this section.

7. DOSORT will then perform the steps necessary to complete
the sort/merge request.  The user may be dirvectod to
change diskettes (volunes) at tne appropriate steps in
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this process.

8. DOSORT enters SORTPE upon completion of the sort/merge or
upon detection of an error or user intervention request.
SORTPE may be rerun to reevaluate the status of the sort/
merge application by entering:

RUN “SORTPE"

9. The user should record the volumes and datasets containing
the desired sort output data. The user could then rename
or copy the datasets as desired.

10. If an error condition is detected, refer to Appendix C for
restart steps to be performed (if possible).

11. If SORTPE was entered on detection of a user intervention
request, the sort/merge application may be restarted by

running the program segment last in control as displayed
by SORTPE."

Given below is a summary of the information request messages
issued by SORTPA during the assignment phase. A discussion of
possible user responses is also given.

*kkkx SORT PARAMETER SPECIFICATION **%*

This section requests the user to specify certain information
on the type of sort to be performed. These include:

IS THIS A SMALL SORT (Y/w)? (See Appendix D)
IS THIS A MULTI-VAR OR CHAR-STRING SORT (V/S)?
ARL FILES SCQUENTIAL OR RAMDOM (S/R)?

wxrxk KOR% VOLUME SPECIFICATION i+

This section will request the names of the work volumes (~spty
diskettes) to be used by DOSORT. Uefault names of WORIA, WORKB,
... etc. are assigned by DGSORT if not otherwise directed. The
following message will be issued:

VOLUME NAME?

The user should respond with an arbitrary narc for each work
vnlume desired. Approximately the came number of work volumc; ac
input volumes will be required. [he user shoula label the work
volumes since DOSORT may require several volume switches to be
performed during a given sort application. Mounting the wrong
disk causes disasterous results.

Work volume specification entry can be terminated by pressing
the enter key with no volume.

*xxkx DRIVE AVAILABILITY SPECIFICATION ***x+

This section indicates to NOSORT which drives arc available
for general use. Respond "Y" or "N" to each of the followina:

DRIVE 1 AVAILABLE (Y/N)?
QRIVE 2 AVAILABLE (Y/N)?
DRIVE 3 AVAILABLE (Y/N)?

*x%x* SORT INPUT FILES SPECIFICATION ***#*

This section requests the user to describte the sort input data-
sets and the volumes to be used during the sort/merge anplication.

The following pairs of rejuests will be generated for each sort
innut file required:



BATASET NAME?
VOLUME NAME?
ESTIMATED NO. OF RECORDS?

The user sisuld then enter the dataset name as maintained in the
directory fsithout the drive No.) followed by an arbitrary volume
name. The wolume.name identifies the volume on which the corres-
ponding dataset is located.

The abowe message will be repeated for additional dataset/
volumes to Be included in the sort. Pressing the enter key with
no dataset msame will terminate the sort input file specification.
If no files are to be sorted (a merge only application) this
section cam be: immediately terminated.

*#kkt MERGE FILE SPECIFICATION *w**+

This section is used to specify user merge files to be included
in the sort/merge application. More than one user merge file may
be specified, each consisting of one or more datasets contained on
different vofumes. DOSORT assumes all user merge files are already
in the correct sort seguence and need only be merged with other
system or user merge files. The following message is displayed:

ADD MERGE FILE NO. 1 {Y/N)?

If user merge files are to be added respond "Y", otherwise "N"
will terminate this section. The following sets of messages,
similar to sort input file specification solicitations, will be
issued:

DATASET NAHE?
¥OLUME NAME?
ESTIMATED NO. OF RECORDS?

The user should enter the corresponding dataset/volume for each
cataset in tne user merge tile. These should be <pecified in
currect sort sequence. The end of a user merge file is significd
by pressinrg the enter key with no dataset name. The "ADD MERHL
FILES" nmessage will be reissued to allow additional user merye files
L2 be entered into the sy-«tem.

*kwdk SORT KEY SPECIFICATION *4Akw+
This section solicits information on the variables or fields to

be used for sorting. The response required depends on the mode
selected in Sort Parameter Specification section.

1. Multipla Variable Mode
ENTER SORT KEY?
The user should respond with a list of variables preceeded by a
+ or - as described in the GSF Users Manual. The response must
be enclesed within quotes since the variable list has embedded

commay (e.y. “+S£$,-1G,PB.N¥S"). These names nust match those
used oni the DIM statement at line =100.

NO. INTEGCR SORT VARIABLES?

Enter the nusber of integer variables contained in the sort key/
variable list entered above.

NO. SiNGLE PRECISION VARIABLES?
Enter the rumber of <ingle precision varichles contained in tne
sart key/variable list entered above.



NO. DOUBLE PRECISION VARIABLES?

Enter the number of double precision variables contained in the
sort key/variable list entered above.

NO. CHARACTER STRING VARIABLES?

Enter the number of character string variables contained in the
sort key/variable list specified above.

SUM OF CHARACTERS/RECORD IN STRING VARIABLES (MAX)?

Enter the combined length of all character string variables
contained in any one sort record to be read or written. This is
used to calculate the string space required.

2. Character String Mode
NAME OF CHARACTER STRING ARRAY TO BE SORTED?

The user should enter the name of the array to be used for
storing the character record. This is the same name as found
in the user DIM statement at line #10C.

NO. SORT KEYS?

Enter the number of fields within the character record to be
used as sort keys.

SORT KEY NO. LOCATION(+ ASC, - DES)? ___
LENGTH?

The ‘above message is issued for each sort key. This is used
to specify the relative location and length of each field in the
recora. The location is specified positive for ascending or
negative for descending sort precedence.

CHARACTERS/RECORD(MAX)?

Tnis specifies the maximum length of records in tne files to
be processed. Records may be smaller than this value but all
sorts by fields must be contained in the smallect reccrd.

CAUTION

GOOD PRACTICE DICTATES THAT ALL FILES BE BACKED UP
PRIOR TO PERFORMING SORTS AND MERGES TO ENSURE
PRESERVATION OF DATA INTEGRITY.




APPEnAX A, JSER VOLUME SW.TCHING TECHNIQOU®S

DOSORT reads and writes multiple volume files by performing
volume switching upon a "DISK FULL" or "INPUT PAST END" condition.
The user may be required to perform volume switching when reading
files. produced by DOSORT. Automatic volume switching may be per-
formed. by the user for files to be procured by DOSORT, although
such techniques are not mandatory. Given below are the techniques
recommended for both of these cases.

T. USER INPUT VOLUME SWITCHING

Error code #124 is issued by the TRS-80 BASIC system upon
detection of an end of dataset condition. DOSORT utilizes the
"ON ERROR" technique to detect this situation. The user may use
either this technique or the "EOF" function as shown in the
example below:

Example #1 - EOF Technique

10 OPEN "I",1,"MERGE" :REM Open first
20 IF EOF(1) THEN 1000 :REM Test EOF

30 INPUT #1, .... :REM Use Input Statement

100 GOTO 30

1000 CLOSE 1

1010 PRINT "SWITCH TO NEXT VOLUME - PRESS ENTER"
1020 IF INKEYS <>CHR$(13) THEN 1020

1030 OPEN “I",1,"MERGE"

1040 GOTO 30

Example =2 - ON ERROR Technique

10 ON ERROR GOTO 1000 :REM To Catch EOF
20 OPEN "I",1,"MERGE" :REM Open First Volume
30 INPUT =1, ... :REM  User Input

100 GOT3 30

1000 IF {(Rrk<>124 THEN ON ERROR GOTO O :REM Revert to BARSIC
1010 CLOSE 1

1020 PRINT "SWITCH TO NEXT VOLUME - PRESS ENTER"

1030 IF INKEY$<>CHRS(13) THEN 1030

1040 OPEN "1",1,"HERGL" :REM  Open Hext Volume

1050 RESHME :REYM  Repeat

2. USER GUTPUT VOLUME SWITCHIN

The user can prepare output datasets contained on different
velumes without performing special automated volume switching. The
only requirements are that no single print record spans two volumes
and no print record can be larger than 255 bytes. for special
apglication., the techniques used hy DOSORT may be utilized in
user gjplication program . The "00 LREFOR" technique is used to
intercent [rror Code #122 (Livk Tull) as outlined below:

I OEFINT I-N:OPEN"R",1,"“DUMMY" :REM Locate 1/0 Buffer

20 FIELD 1,2 AS Ul$
30 19 PEEE{VARTTR(E1S) +1,4256*FETK(VARPTR{U1S)+2)

43 CLGSF 1:0PEN"Q",1,"USLR1" :REM  Open First DSN
50 N LidD GOTO 2009 :REM  Catch 2122
(0] PRINT =1, ..., tKEM er [/C

10 LUIN ¢4
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APPENDIX B. TASSETTE TAPE

Software programs purchased from RACET computes should load at
the same volume setting as your standard setting for.tapes produced
by your computer. It is recommended that you periodically clean
the head capstan and pinch rollers on your cassette recorder
using commercially available cassette cleaning and demagnetizing
accessories. Dirty heads can cause substantial loss of volume and
induce unwanted noise.

The General Subroutine Facility (GSF) object code is on the
reverse side of your DOSORT tape. Procedures for loading GSF are
included in Appendix C of your GSF manual. The DOSORT side of
your tape contains the five DOSORT BASIC modules.

Program Recorded on Tape As
SORTPA “AY
SORTPB "B"
SORTPC “c
SORTPD "p"
SORTPE "g"

GSF and the five BASIC programs should be loaded from tape and
transfrerred to a diskette containing only the DOS. The BASIC
programs should be transferred using standarq TRS-80 procedures
(cad"T1", CLOAD"A",SAVE"SORTPA: (0" ,etc.). It_1s recommended that a
backup of the resultant diskette be accomplished to reduce the
time required to recreate your DOSCRT diskette.

APPENDIX C. RESTART PROCEDURE

During the course of the operation of DOSORT, a number of
system, user, or hardware errors may occur. DOSORT writes check-
points at intermediate stages during processing. When the sort/
merge is completed, or an error occurs, SORTPE is used to summarize
the states of the sort and to ascist in restarting the sort.

A number of errors are beyond the control of DOSORT - such
as hardware failures and user data input errors. Generally, any
sort phase may be restarted by removing the current active file
from the DOSORT SCRTPARM table and reexecuting the phase in

error. The SORTPE menu lists the specific action that can be
initiated by the user.

The user can remove the current active output file by exe-
cuting Option #2 and then attempt a restart by Option #3-6.

Alternatively, Option #7 attempts the restart of the sort
automatically.

The above technique will not be eftective if the problem
resides in input data, temporary write errors, or incorrect
diskettes inserted at any time. The user should maintain

suitable backup copies of critical datasets should such errors
occur.



APPENDIX D. SMALL SORTS

Users with a minimum disk configuration may circumvent some
volume switching when handling small files. A file is considered
to be small when the following conditions are met:

o The input file consists of one dataset on one volume

e Sufficient space exists to allocate the required intermedi-
ate SRTBLK datasets produced by DOSORT

The amount of data stored in the SRTBLK dataset is equal to the
original input datasetplus up to one granule of overhead. The
number of SRTBLK datasets produced is dependent upon memory size
available and amount of input data as indicated below:

Free Space Required

File Size No. SRTBLK Datasets Grans % Available
Grans Bytes 32k 48k 32K 48K 3K 48K
10 12800 2 1 12 11 18 17%
20 25600 3 1 23 21 3% 32%
30 38400 4 2 34 32 52% 49%

Note that a 30 granule file would be considered a small file for

a 48K system but not for a 32K system since the work space required
exceeds 50:.. The above should be considered a rough approximation
which may vary depending upon the characteristics of thc data

being sorted.

The user may indicate to DOSNRT that the small file sorting
technique is to be used as described egrlier. This AUTOMATICALLY
allows UOSORT to DELETE THI USERS INPUT FILE. The sorted odiﬁht
file will replace the user input file. The user should produce a
%gggyg copy of the file being sorted prior to initiating the Small

crt.

APPENDIX £. EARLY TERMINATION OF USER INPUT

O050KT normally reads the entire input file in SORIPR until the
final cnd-of-file of the last input dataset. ‘This process is
handled automatically by DOSORT requiring no action by the user.

The user may terminate reading of the input file in SORTFD prior
te the normal end-of-file as iilustrated below:

CLOSL =YL: Y1 = 2 : RETURN

An example of the use of the technique is to terminate the
SORTPP input after processing 4 given number of records as shown
below.

1908 IC-1C+#1: IT 1C=>1000 THEN CLOSE =YL: Y1=2:RETURN
101)  LNPdT SYL ... REM  User Input

Note that variahle IC must be explicitly initialized in lines
£121-19% 49 described in the Yser Modification Section.

Tne abiove te-unnique can also be used in SORTPD fur terminating
user merqge input files. In this case it will be necessary to test
variahie TY tu hv'nrmane if the input file being processed is 3
user merge file (Ty=1).



SOFTWARE AGREEMENT AND OWNER REGISTRATION

A11 RACET computes software is made available under a perpetual
license agreement. A separate license is required for each

system on which the software will be used. All copies will be pro-
cured from RACET computes or its distributors for resale.

IMPORTANT NOTE: The user, upon receipt of this product agrees
to the terms and condition of the lease. The user may returm
the software within 30 days of receipt for a full refund if the
terms of the license are not acceptable.

Product

Name

Address

City

State

Date Purchased

Where Purchased

System Configuration (Optional)

Signature Date

RACET computes will provide corrections to this program or
associated documentation for those users completing this
registration form, and returning it to:

RACET computes
702 Palmdale
Orange, CA 92665

NOTE: Quantity discounts are available. Contact RACET computes
at the above address, or telephone (714)637-5016
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E‘ RACET cowmputes a

702 Paimdale, Orange CA 92665
March 1, 1979
ERRATA No. 1 TO DOSORT - Version 1.0

1. A1l references to variable "S$" on page 7-9 should be changed to "A$".
2. The DIM statement on page 12 should be:

100 DIM A$(YN)

3.. The name of the character string array to be sorted as described on page 12.
In character string mode the variable name MUST be AS$.

4, The user output volume switching described on page 13 is incomplete.
The entire correct example is shovn helow:

10 DEFINT I-N:OPEN"R",1,"DIMMY" :REM Locate 1/0 Buffer

20 FIELD 1,2 AS U1$
30 IQ=PEEK(VARPTR(U1$)+1)+256*PEEK(VARPTR(U1$)+2)

40 CLOSE 1:0PEN"0",1,"USER1" :REM Open First DSN
50 ON ERROR GOTO 2000 :REM  Catch #122

60 PRINT #1, .... :REM  User I/0

100 GOTO 60
2000 JQ=1Q+255 :REM  Truncate buffer

2010 IF PEEK(JQ)=13 THEN 2030

2020 JQ=JQ-1: IF JO =IQ THEN 2010 ELSE STOP

2030 JQ=JQ-IQ+1

2040 POKE 1Q-24,JQ: POKE IQ-27,J0

2050 CLOSE 1 :REM Close first file
2060 PRINT "SWITCH TO MEXT VOLIME - PRESS ENTER"

2070 IF INKEY$ CHR$(13) THEN 2070

2080 OPEN"0",1,"USER2" :REM  Open next file
2090 RESUME :REM  Reexecute 1/0

5. Users processing random files must perform their own volume switching
in the current version of NDOSORT if a file extends across several
diskettes. The initial files will be opened as "R" files, but it
is the users responsibility to pack or unpack the data (using
FIELD commands) as required.

6. Memory sizes for the Extended GSF furnished with DOSORT are 45784
for the 32K version and 62168 for the 48K version. These memory
sizes MUST be used when working with NOSORT.

7. It is highly recommerided that work volumes used should have maximum
empty space available (typically 67 grans) to minimize volume switching.

8. When trdnsferring the Extended GSF for DOSORT from memory to disk,
Use a START=X'BZD&' for the 32K version and START=X'F2D8' for the
&k version.
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