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I:iTRODUCTION 

TRS-80 BASIC PRO'GRAM UTILITY 
DISK OPERATING SYSTEM SORT MERGE 

"DOSORT" 

OOSORT 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; 

• Data files that can be read and written by standard TRS-80 
input/output con-mands can be processed by OOS0RT. 

• OOS0RT will sort input files according to user specified 
sequence utilizing multiple ascending or descending sort 
keys. 

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

• Data files may be spread across several diskettes. 

• Presorted files may b"' included in a given sort/mer9e 
application for merging. 

t User exits arc provided during input and r,utput procesc;inq 
allowing specialized processing. 

t Specification of snrt parameters has heen designed to bP 
easy - even for the inexperienced user. 

• Multi-volur.ie (t!i'ii<.ctte) filt:s r.iay be sorted or ..-.erged on a 
minimum 32K two-drive syc;tem. Systeri pcrforr.i,.ince is in,pro­
ved on a 48K sy,;te11 wit!l il t!'lree- or f0ur-drive configura­
tion. 

D0S0RT utilizes very efficient mdchine language routines for thE 
critical tasks of sorting and comparing . GSF (Generalized Sub­
routine Facility} is used as dn interface to the,e subroutines. 
The resulting system is both a versatile and effective sort/merge 
package for th"' TR~-80 syster,. 

DESIG;l CHAf{ACTERISTICS 

Data sorting remains one of the primary tasks sperfonned by com­
p .. tv.-s todc1y. Many sorting programs have been implemented for 
al,::ost "v,•ry ccll'putcr sy~tem nKlrketP.d. These systems have ranged 
fron, th,, vc,·y 5implc tape '>Ort to the very elabQrate multi-purpose 
gcneralizPd sort mer~e proqrJms. 

T11rou•;n lht:- history of c.:o:r.puting, no single acceptf'd rr.-thod of 
sorting has lic•en devi!:.ed. The basic reason for thi~ is that 
large il1nount~ of data must be manipuldted efficiently. The 
effici~nq of sorting is v,:,ry sensitive to the hardware ;irc:hitec­
ture. :.yc;tt•m configuratfrn, d!ld the application involved. Each 
CQrcputo!r sys t-,;n rr.uc; t be evJ I ua ted independently to se l ec:t the 
lllost aµprop.-iatc sortrnJ techr.ique and metnod of implE>:ne,:tation. 

Th:s is fl;rt!11:r cor;µlh.atied bJ tne requirement of a sin']le 
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general purpo~ 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 OOSORT for the TRS-80 system included the 
following: 

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

• 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. 

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

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

1 Specification of the data to be sorted and the sort keys 
to be used must be easy - even for the inei(perienced user. 

The first two characteristics impose significant restrictions on 
the !;Ort system. Diskette switching is required for large sorts, 
especially for th~ minimum configuration system. 

The thirc! characteristic of file compatibility results in a 
decrease':! perfornldnce of DO<;QRT. A more efficient system could 
be i1nplc;•l!:ntec.l by rec;tricting the types of datil to be sortcri and 
by inco,·l'oratin•J !>pt>ci.11 p..;rpose input/output routincc;. 

The final two characteristics imply than an interface to BASIC 
must be provided. Thi5 is acccmplished by implementing the control 
program diN>ctly in BASIC, while utilizing machine language 
routine,; fo!· the tine-critical tasks of sorting anrl data comparhon. 

SYSTEi! CO~IFIGURATION CONSIDERATIONS 
Any size sort n~y be performed on a minimum two drive TRS-80 

system. Perfonnance wi 11 be improved for three and four drive 
systems. 

Drive "0 is used to store the Disk Operilting System, OOSORi 
routinrs, GSF loaJ n,odulc, and chedpoint table•.. This drivl' i.-., 
therefore, not ava1lable for user input, output, or DOSORT work 
files. For a minimum two disk system, all user .. nd work files 
will be mounted on Drive •1. 

In most cases, the user will be re4uired to switch volumes dt 
various stages durinq the sort/merge process. Data input liuf tc-r­
ing is µerfonned in an attempt to minimize the ""itthing nP<:P!>~;iry. 
It i,; not reco111r:P1 ,ded, ho111evrr, that the user attt'mpt lo perfonn 
very large sorts using a minimum syste,a Lonfiguration becau•,e of 
the excessive volume switching required. 

The user can usually avoid large sorts by merging a larqe 
!>Orted file 1,,ith a smdll file to be sorted by DOSORT. Provision.., 
have het>n made to al lo,,, the user to specify file.-. which are 
already in the correct sort sequence {U~erMerqe files). ThP 
U·,t>r M1:r.;c :'1 lt:, car. then l.e :1~1·r1ed with sorted input files 
(nor••:ally ~-:-.-3llc•r) at tt,t, al):,ropriatt! stayi: <:luring th'? ~ort/ 



merge. 
The user will be requested to supply work volumes during the 

course of the sort/merge. It is reconmended that: 

• The work volumes contam the maximum amount of space 
available (i.e., efl1)ty volumes - fonnatted, 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! 

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

SYSTEM DEFINITIONS 
Several terms are u~ed throughout this document that have 

specific definitions in relationship to DOSORT. These are sum­
marized below: 

Term ----
VOLUME 

DRIVE 

DATASET 

FILE 

SOll1 \'AP.if.3L[:, 

SORT RECORD 

Oefi nit ion 

The data contained on a single diskette (one 
side only). The volume name is a,; arbitrary 
identification assigned by the user. It ic; 
not necessadly identical to tfit'.' nar-ie 
assigned when formatino a disk. 

The physical disk drive attach,,t! to the 
iRS-BO system. [)i,;k drives are '.".pecificd by 
their standard THS-80 numbers i0,1.2, an,i 
3). 

Data contained on a single vol .. :-ie under one 
TRS-80 file naI:l!. Tne dataset narri' is 
sµecified di rec:ly L, the Tf.t;-:~I.J f i 1.:: '!.:l" ,c 
rnafotained in the volume di rectory . f.. 
dataset cannot be larger than a volunie. 

The data contained in one or ~ore rjatasets 
cun~idered to be a single strca!l' of input or 
output. Ttre dutdsets ir.ay t•P. lnc.ltl'lJ nn one 
or mo,,, vulu~s. A file is spec.ifiec1 lly 
listiny the dataset name and volun~ for 
each cofl1)onent of the file. The order in 
which l111:.:; are spo:!c.if;i:! -~-"-. .-:~ ~h-: ~04uencc 
in which they will ~e procr~sed. 

0,lt,l to t>t:' sorted is read into one or more 
sir.gly t1i:11ension~d arr;,-.,,; spi>rified by the 
user. The sort variable naIrc 1s the an-.iy 
naI1ie, and most conforni to standard TRS-80 
BASIC naming conventions. 

The collection of ddta consisting of corres­
punding cle"~nts of all ,ort variablrs 
Cdrried dS d single entity during sorting or 
m1.:rgint1 . 



SORT KEY 

SYSTEM FILES 

The sort variables within a sort record bi be 
used during comparison operations while sort­
ing or merging. Sort keys can be specified 
to be in ascending or descending mode. OOSORT 
utilizes variable names starting with T-Z. 
The user may utilize variable names starting 
with A-S. 

A nuroer of different files are created or used by OOSORT. These 
are sunmarized below: 

File Name 
SORT INPUT 

USER MERGE 

SORT l3l OCK 

SYSTEM MrnGE 

SORTPARM 

wORK 

Description 
This file contains the data to he sorted by 
DOSORT. The data can be in any fonnat that 
can be read using BASIC statements. 
A file which is already in the correct sort 
sequence which is to be merged with other 
files to prodJce a final sorted output file. 
This is an intennediate file produced by 
DOSORT containing one or more sorted data­
sets on a sinyle volume. Dataset namPs 
SRTBLKA, SRTBLKB, ... etc. are used to 
identify the datasets. 
This file is either an intennediilte file or 
the final file produced by merging sorted 
blocks and/or user/systrm merqc file:.. 
A file maintained by DOSORT to save the 
status of all files, disk assignments, 
work voli.mes, and sort parameters required. 
This file is maintained on the operating 
system disk (Drive 0). 

A vo 1 ume that can be used t,y OOSORT to hold 
intennediate or finc1l output files. The 
user may sper.i fy the names of the work 
volumes, or use the defaults (WORKA, WOKKB, 
... etc.) provided by DOSORT. 

Each file is a~signed a nunber by DCSORT during proce~sin~. 
This file nurrocr is displayeo in the su1:vno1ry phase at the 
sort sequence. 

SORT KEY SPECIFICATION 
The GSf sort subroutines are utilized by OOSORT for tlw inlernal 

sorts and data comparisons. The user should refer to the G'.,I" 
docu:llE'ntation for GSF /117 & 16 for det.1ils on the for111 of sort i..ey-. 

Two l!lOdes of so,·ting are provided by GSF and DOSORT. r,osnRT 
solicits, during the assignment phase (SORTPA), the n~de to be 
used. This is followed by a request for the appropriate sort 
variables and key~ to b~ u~ed during the sort/merge applicdtion. 
In ilddition, c~rtain statistics are reque,;tet1 regarding the 
number, type, and character string sizes. This infonnation i~ 
used to det.,rr-ine memory dl locdtion paramPters. 



STRUCTURE (F DOSORT 
OOSORT 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 sunmarized below and on the facing 
figure. 

Phase 

SORTPA 

SORTPB 

SORTPC 

SORTi'O 

SORTPE 

Descri pt fon 

Assignment Phase - This phase solicits user input/output 
anil sort specification data, builds tables, and passes 
control to the phases required. The file "SORTPARM" is 
creited 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 passi.ng control infonnation to succeeding phases. 

Sort Phase - This phase is responsible for reading the 
user sort input file and perfonning the initial sort of 
the data. Memory is filled, sorted, and then written 
to sort block files. [ach volume may contain more than 
one sort block files, but no sort hlock file is split 
between two vo 1 ume s. 

Primary Merge P_~a2!_ - This phase r:JP.rgl's the sort block 
files on one volu~;e to producr a single system merge 
file. If the work volumes provided t,y the uc;<:r .irc­
e~ty then tlie 111trge of sort block files will produce 
a sy<, tem ~rgP file con ta i nt'd on 0•11! ve 1 ume. 

Sec:,n,lc1rLMl•r_!)l" rtia~e - Thie; pha.-.,. perform, two-way 
mer:,'f's of syc;!r.r: ·,r user merge fil,~c,. Tlie re~:1lt i:; 
is a larger sy~tcr.-: mer')e file. tli"ien only one merge 
fiie rr:·!ain:., tlic ~urt/nl!rge is cor.,µlete. 

Su•!;;~.:,r;· Pha~ - This phase is e'xei:utec; u~·Ql'I comµlction 
of the sort or if an '!rr0r is c-ncounterE'<1 c.urinq 
execution of the previous phas~s. £.r-ror ncss.iqcs ,1nd 
snn stdtus is 1lr0videll. Checkµ.'.lints tal...cn .it· vai-ic.is 
stage:. durins the sort/1,iergc proc.,,ss, ,rnd tnl" infor,1 . .itio 
providAd by thh phase i11 lows the uc;er to rec;tart tnc 
sort c1t intennedi.ite points under r:.any circumstar.ce!.. 
Ttois :,hase also l bts the dataset names, volume~ • .ind 
si:-es of thl' final ,;ortl!d datasets . 

~SER DA1K SPECIFICATION 
Datd input/outpJt is performed by standard ms-no 6/\SIC instruc­

tio•1~. i111s provi;Jr.•, co111p,1tib1lity between other B,\SIC user pro­
grams ,tnd :10:;1;1,T. ln 1J1·d1.1 tu use this facility the uc;,•r muc;t 
i, .• ·,l·i-t " ,·l'.i,! ilnd 1ffit<' ~tJtr:•lf'.'nt in SORTPB, SORTl'C, .twJ ':,ORTi:-n 
µn-q,·,11:, '•"""'' nt.. In ,H1,li t ion, ii !HM st,1t~mccnt d1~'..critiin<J the 
sort v.11 i .,!•I,·~ mu·,l ,,1:.u Ile includ!'d. This is ticst illu:.trdti):1 
by two ex.11.;:,lr•s c1c; fol lows: 

Exdrr.:iJJe •I. - Consic1er a multiple Vilriable mode sort file with each 
sort rr.cor~ contilining the following data: 

IC 
i'B 
':, ,., 

Content,; 
Name···· 

_Vd •~t.!!._b)_e_Typ_g 
Ch,1ractcr :)tring 
I II t,~,je r 
Si119le Precision 
Cr-ardcter ~~rin9 



Sort Input Fi le 

0----00 

Sort 6lock fjle 

@ 

System/t:ser l·'.erc;e ! ile 

0---00 
Sy:. t.:r.; :-:~ r!Je Fi 1 e 

0---0-0 

SORTPARM 

Sys tern T ilb 1 es 

~ 

~ 

I\ 
:/ 

SORTPA 

signment 
Phase 

SORTPB 

Sort 
Phase 

SORTPC 

Primary 
Merge 
Phase 

SORTPD 

:iecondary 
~-ler')e 
Phi!St' 

SORTPD 

Sunmary 
Phase 

~ 

~ 

~ 

SORTPARM 

System Tables 

Sort Block riles 

0-0---® 

Sys tern He rye Fi.c 

0 

System Merge Fil~ 

0()---0 

Sort SU111nary 



In tro.:"'mu11'. ~ variable sorwr · de, the variable! 1S, IG, PB, 
and SX$ are trflted as singly dil!l::nsioned arrays. The following 
DIM statement aist be inserted at line noo in SORTPB, SCRTPC, and 
SORTPD: 

100 DIM tflS{'tN);..lG{YN) ,PB{YN) .SX$(YN) 

where YN is a variable set by OOSORT. The user must !!Q! specify 
variable names used' by DOSORT. All DOSORT variable names begin 
with T,U,V,W,l,YT or· l. 

The user must a.Tso- hlsel"t the appropriate input/output BASIC 
statements at lines 1000 and'. 1500 as illustrated below: 

1000 INPUT'TL~ NMt(YH),SX$-{YM},PS(YH),IG(YM) 
1500 PRINHYL, CHR$(34) ;NH$(YH) ;CHR$(34) ;SX$;" ,";PB{YM) ,IG(YM) 

The above example assumes that NM$ contains embedded conmas 
which require the string to be enclosed in quotes (CHRS{34)). It 
is assumed that SX$ only n-eeds a trailing cor.J11a. Refer to the 
TRS-80 00S 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 chardcter string SS. The following 
DIM statenent must be placed at line /rl:>O in SOIHPB, SORTPC, and 
SORTPD . 

100 DIM S$(YN) 

where YN is a variable set by OOSORT. The user !'lust also write 
appropriate input/output BA~IC statenents at line 1000 and 1500 
as illustrated bel<ho: 

1000 JNPUT~YL, SS(YM) 
1500 PRINT"YL. SS(YM) 

This example as5umes there are no el'lbedceJ con:ias which wnu1d· 
otherwise re1.1uire the string to beenclosed in au11tes. 

Mul t i-vo 1 umc files are .i 11 owed in nc-.on. Thr> user r.u,; t 
ens urE: that edch data set to be read by [\JSfli;:T rnn t.i in, an i nte')ra l 
ni.r.1ber of records, i.e., no record is S!'lit betwe,•n two ddtaseb. 
DOSORT automatiCdlly creates such files·, perfor:-ning volume 
switching when required. 

Two special restrictions Muc.r C[ OBSERVED with c;eriut>ntial filec;: 

• Uo ~inglc PRir1T• state::l•nt is al lo,1tid tu rrodu.:e a 1 ine 
longer than 255 bytes. Two or rrore PRJr-;T~ stater.ents may 
be included at 1 ine 1500 if large sort records are to be 
written. 

• No rliarilcter string is ,11lowed to h.ivc erilir.clded cJrriage 
return cli<1racters. e.g. CH~S(l3). 

An 0:1 fRRQ!{ 1-o:1tinc c,in ~e included in a us.,r µ,·ourd::; tu 
switch input volumes when reading multi-volume files produced hy 
OOSORT. Special steps, however, must be taken in switching 
volumes on a "DISK FULL" error condition. Appendix A sulTlllarizes 
the techniques ,·equi rP.d for both of the dbove cont1i ti ons. 

All uc;er ~ort input is µE:rfonncd by SORTPB at 1 ine ,;1000 . The 
user n;ay insert special selection cod~ or variaole redefinition 
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steps prior to passing control back to DOSORT. Thh allows sort­
ing only the data required providing increased flexibility and 
perfonnanc:e. The user may test variable "TY" in SORTPD to de­
tennine if the data being read is a user merge file (TYs2). 

The user may tenninate reading of input data as outlined 
in Appendix E. To tenninate 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 detennine 
if the record being written is a final output record (TZ=2). 
Program steps could then be executed to perfonr. 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 IIOTE SPECIAL NOTE SPECIAL tlOTE 

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

• Place al 1 new DIM statements required between line:. 
~101 - 198 of SORTPC and SORTPD. 

• Insert dulTl!ly initialization statements for all non­
dimensioned variables between lines #102 - 198 of SORTPC 
and SORTPD. For example, if the variable "I" was added 
in user code, the statement "l=O" must be focluded 
sonK?where between lines 101 and 198. 

DCSCRT WILL NOT fUNCT~ON CORRECTLY IF THE ABOVE ACTION IS NOT TAKErl 

The user 1~ay not modify or create CHARACTER STRINGS in the user 
inout/out;,u: subroutines except unde·r the following conditions: 

1. Any "temporary" character string must be preceded by a : 

GOS!JB 4900 

and followec by a : 
GOSUB 4910 

Such character strings should only be assumed to be valid 
only until another GOSUB 4900 is issued or Ct'lltrol i~ ~~ssed 
back to DOSORT. 

2. The temporary strings used must be 256 bytes or smaller. 
3. Permanent character strings can be used only if pre-initial­

ized (lines ,101 - 198) and changed only with the MIU$ 
function on the left side of the assignment statement. The 
statement containing the MIU$ function must also be ~nr.lo­
sed by a "GOSUB 4900" and "C.QSUl3 4910". 

An example of the use of special character string handling 
fol lows: 

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 INPUTIYL,R$ 
1020 R$•LEFT$(R$,10) 
1030 GOSUB 4910 
1040 SS(YM)=RS 

:REM R$ 1s a temporary variable 
:REM This modifies a variable 

Objective: A variable (D$) representing the largest character 
strrng found in the input stream 1s to be saved (for some 
unspecified purpose). 

101 A$0:"tJtltlt1tlr 

1000 INPUT fYL,B$(YM), 
1010 IF 8$(YM) > =A$ THEN 1050 
1020 GOSUB 4900 
1030 HIDS(A$,l) • B$(YM) 
1040 GOSUB 4910 
1050 

PROGRAM OPERATION 
OOSORT consists of the fi.ve BASIC programs SORTPA, SORTPB, 

SORTPC, SORTPU, and SORTPE as described earlier. The system 
expects these programs to be located on Drive O along with the Disk 
Operatin'J System. The content of the DOSORT disLrit-ution tape is 
described in Appendix B along with instructions for transferring 
the programs to disk. GSF is r,,quired 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 ttie fol­
lowing generi11 steps: 

1. Load GSF as de~cribed in the GSF Users ~anual. The memory 
size shc,uld be set as directed . The n•.;:iber of file~ shuuld 
be at le,1st four for a 48K S.)'Stem and eisht for a 321: systnm 

2. Load the five BASIC programs fron the c!istrit>uticn tape as 
described in Appendix R if they are not already loaded. 

3. The u_ser should verify that at lea,;t four granuals of free 
space exist on the operating system disk (Drive 0) for the 
SOR r PARM data SP. t. 

4. The 1,r:~. !~PUT, ,ind PRINT cow.-aands, along with any other 
user code required for the specific application should be 
in,;ertf!d as described in the User Data Specification Scc­
ti~,.,. The modified ~ORTPB, SORTPC, anc! SORTPD should then 
rcµlacc the corresponding pro')rams on Driv(' O (Modify, then 
SA'-/E the 111odificd SORTPB, SORTPC, and SORTPLJ pro9rams). 

5. SOETPA shoulr! then !Jr. run to initiate DvSORT as follows: 

RUN "SORTPA" 

6. The user should enter the appropriate ~ort specification 
infonnation when rcquP.sted. A discussion of thP ddta items 
required is given later in this section. 

7. DOSORl wi 11 th~n ;.>l·rfonn the steps necbsary to complete 
the sort/merge n•q•Jl:S t. Thl• user ma1 be di n•c t.:,1 to 
change disk,•ttes (~uluut:~) at tnc ai:;•ro;iriate stl';:is. in 
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this process. 

8. OOSORT enters SORTPE upon coq,letion 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 vollMlll!s and datasets containing 

the desired sort output data. The user could then rename 
or copy the datasets as desired. 

10. If an error condition 1s 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 niay be restartE'd by 
running the program segment last in tontrol as displayed 
by SORTPE." 

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

***** SORT PARf~"IETER SPEClflCATIOH ***** 
This :,cctfon requests the user to specify certain information 

on the type of sort to be performed. These incl udr.: 

IS TiilS A s:1ALL SORT (Y/:~j? (~ee Appendix D) 
IS nll'i A MUL "':"I-Vf,R OR CHAR-STRmc. SORT (V/S)"? 
i.RL F:LES SViUWTIAL OR RANDCl1 (S/R)? 

***** l.'JR;. VOLUME SPlCIFICATION ***** 
This section l'lill request the nar.ies of the 1·1ork volumes (,,,1,pty 

diskctt,!S) to be used !iy DOSvRT. uefault names of ~lOlt::r1. ~Ot<KB, 
... etc. are assigned IJy DOSORT if not othel"Ni~e directed, The 
followino message will be issued: 

VOLUME N~ME? 

The user sioul d respond with 11n arbi tra r} narc, for c~ch work 
vnlume desired. Approximately the ~dill" 11un:ber of work volu"ir:; ,1~ 
input volumes will he rcquil"€,1. rhe u:;er shoula label the work 
volumes since DOSORT nray require several volume switches to be 
performed during a given so.-t applicatio11. Mounting the wrc:nq 
disk causes di$JSterous results. 

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

***** DRIVE AVAILABILITY SPECIFICATION ***** 
This section indic.1tes to OOSOP.T which drivf's .:ire <1vailablc 

for 9ent•ral use. Res1>ond "Y" or "N'' to each of th1> followin(1 : 

DRIVE l AVAILABLE (Y/N)? 
QRIVl 2 AVAILABLE (Y/N)? 
DRIVE 3 AVAILABLE (Y/N)? 

***** SORT INPUT !"lLES S?ECIFICATION ***"* 
This section req.iests the user to descrihr. the sort inp1.t Jal,1-

sets and the volumes to be used durin•J the sort/merge a:>plic.ition. 
The followi11g pirs of re4ucst, will be gi>nerated for each ~urt . 
io;,\.t fil~· required: 



~TASET NA."1E? 
VOLUME NAME? 
ESTIMATED NO. OF RECORDS? 

The user sflluld then enter the dataset name as maintained in the 
directory lsithout the drive No.) followed by an arbitrary volume 
name. The 10lume. name identifies the volume on which the corres­
ponding dataset' ii-. located. 

The abo• message will be repeated for additional dataset/ 
volumes to le tn-cluded in the sort. Pressing the enter key with 
no dataset urne wfll tenninate the sort input file specification. 
If no files are to t;e s.orted (a merge only appHcation) this 
section ca■ be· tmnedi'ately tenninated. 

***** MERGE FlLE SPECIFICATION***** 
This section is used to specify user merge files to be included 

in the sort/r.'lerge application. I-lore than one user merge file r:ay 
be specified, each consisting of one or inore datasets contained on 
different volumes. DOSORT assumes all user oierge files are already 
in the correct sort sequence and need only be merged with other 
system or U\er merge files. The following mei;sage is displayed: 

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

If user rnenr. files are to be added respond "Y", othen·iise "tr' 
will tcn11iriatc this section. The following sets of messagec;, 
similar to sort input file i;pecification solicitations, will be 
issued: 

Di,TASET NAME? 
YOL!l·tE NAME? 
ESTIMATED t:O. OF RECOROS? 

Tt1e user should enter the corn>sponiling dataset/volume for each 
diJtaset in tr1e: u~er merge tile. Thec;e should bP. ~pcc.ified in 
currer.t :.ort '>er;utnce. H,£> end of a user merge file is :.ignific'-1 
by pressir'.~~ ~•;e enter key with no datase>t narrie. The "ADD Mi::R 'i'.. 
f-lLES" 11•!~S,1gc will be reic;sued to allow additional u-:;cr mer<JC file~ 
t,) he en t••red in to the -;y•, tem. 

***** SOP.T 1:E'i SPECIFICATION .. u• 

This ser.tion c;olicits infonnation on the variables or fiP.lds to 
Le usc<.1 for sorting. Th•~ response required depends on the moc1e 
selectf,1 iri Sort Parameter Specification scrtion. 

l . Mu l t i.,i' J;, \'.s riah h• Molli: 

ENTER SORT KEY? 

Thi" user should respond with a 1 ist of vdriablcs pre<.eeded by a 
• c..r - as described in the G5F Users Manual. The response mu~t 
ti,, cnclo~P,1 witt1in quotes since the variable list has embeddec1 
<.(mv11d~ (e.4. "•S-<$,-IG,PB.NMS"). These names r.1u~t match tho~P 
U,l·,' on thr lllf•: stat!!1•rnt al line •100. 

NO. IIHEGrn SORi VARIABLtS? 
Ent1•r the numl,1!r of integer variables contilined in the sort key/ 

variilblc 1 ist l•ntcred atinvP. 

NU. S l'.Hill Pl!ECl Sim: \'lilH ABLES? 

[nl1·r the r. ,i~1!wr of •. :r,qle pr,:cio;ion vari.::~, le~ ccntained i•1 th~ 
::.,i1·t kcJ/'~.1.-i.it:lc list ,>ntl•n•d above. 



NO. DOUBLE PRECISION VARIABLES? 
Enter the number of double prec;sion var;ables 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 spec;fied above. 

SlJ1 OF CHARACTERS/RECORO IN STRING VARIABLES (MAX)? 
Enter the cor.b;ned length of all character string variables 

contained in any one sort record to be read or written. This is 
used to calculatethe 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 dS found 
in the user DIM statement at 1;ne i/1OO. 

NO. SORT KEYS? 

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

SORT KEY NO. LOCATIOfi(+ ASC, - DES)? 
-- LENGTH? · -

The 'above message is issued for each sort k.ey. This is usrd 
to s;icci fy the relative location and lengtli of each field in the 
recora. The location is specified positive for a~cending or 
ne:,;dt.i 'le for dt•:.cenrling sort precedence. 

CHARACTERS/RECORD(MAX)? 

Tnis specifies the maximum length of records in the :ilcs to 
be processed. Records may be smaller than this value IJ;1t .ill 
sort~ by fields must be contain~d in the smalle'.:l rrtc.rd. 

CAUTION 

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



APPE1,JJ'fX A, JSER VOLUME ~ TCHING TECHNIQ~ 

OOSORT reads and writes multiple volume files by perfonning 
voli,ne switching upon a "DISK FULL" or "INPUT PAST END" condition. 
The user may be required to perfonn volume switching when reading 
t;ies. produced by DOSORT. Automatic volume switching may be per­
fonnt.d liy the user for fi 1 es to be procured by DOSORT, a 1 though 
such techniques are not mandatory. Given below are the techniques 
rec011111ended for both of these cases. 

T. USER INPUT VOLLN£ SWITCHING 

Error code #124 is issued by the TRS-80 BASIC system upon 
detection of an end of dataset condition. OOSORT 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 ~l - EDF Technique 

10 OPEN "l",l,"MERGE" :REM Open first 
20 IF EOF (1) THEN 1000 : REM Test EOF 
30 INPUT il, :REM Use Input Statement 

100 GOTO 30 
1000 CLOSE l 
1010 PRINT "SWITCH TO NEXT VOLUME - PRESS EtlTER" 
1020 IF HH:EYS <>CHR$(13) THE ti 1020 
1030 OPEN "I", l,"MERGf" 
1040 GOTO 30 

Exa~~e-•..?_ - ON !:RRO~ Trchnique 

10 ON E qf?QR GOTO 1000 
20 OPEN "l " ,l,"MERGE" 
30 INPIIT "l. 

. 
100 GOT:; Jr, 

:RE'.1 To Catch fOF 
:R(M Open Fir-;t Volume 
:REM User Input 

1000 IF t;{~<>124 THEri OU U<ROR GOiO O :REM Revert to Bi-~IC 
1010 CLO~E 1 
1020 PRINT "Stll'TCH TO NEXT VOLUME - PRESS ENTER" 
1030 IF iNf:EYS<> CHRS( 11) THEN 1010 
1040 OPL ~I "i", 1, "l1E.Rc;1_" : REM Open :ie xt Vo h,n;e 
105,1 R[Sii'.·~i : RP~ Reper1 t 

2. USE rt ,;11TP~T VOLU!-:E SW ITCH HiG 

The u!'.er can prepare output datac;etc; c.ontain!'d on different 
VC'lu1~(1<; without perfonnin<J special automated vol,ime switching. The 
only re•111iremc11ts are that no sinqle print rer.ord -;pans two volwnPs 
and no print n: ... orJ c,m lw 1 ar11er than 2:.i5 byt1.•!>. I or spec i a 1 
ilpµli,,1ti()rt •. , the technique::, U">ed hy f'lOSOiH mc11 hi" utilizrd in 
u~~r ..ti ;-i ic.dt i·••1 i, 1'\J11rc1:,:·. Tn,, ''O'i li!! •(I~" kd:ni•111e i~ u:;e~ to 
inL~•rrrr.t I r-r0r [Odl' #122 (l;i:..i( ful 1) as out.1 inc<l below: 

1:1 DHlt,T 1-tl:OPtN"R", l,"OUMMY" :REM Loc.atr-· 1/0 Buffer 
2,1 FIELO 1,2 AS UlS 
30 IQ PU:,:( v,;R: ',fl ( !il ~) • 11 ti,'56•1-[[K( V,'\Rrrn ( lJ1$) • 2) 
4~ C:..O~f 1: OF-£:;" 0", 1, •• USER 1" : RlM 01,en r i .-st llSN 
5G ut, [i,~:;)i' GOTG 200'1 : R[M C,1 tch • I??. 
{:', r-~,~~, z:1. 
}:)fl (1()1 fl t,' j 

• 13· 



APPENDIX ff. 1:ASSETTE 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 fs reconmended that you periodically clean 
the head capstan and pinch rollers on your cassette recorder 
using co11111ercially available cassette cleaning and demagnetizing 
accessories. Ofrty 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 OOSORT tape. Procedures for loading GSF are 
included in Appendix C of your GSF manual. The DOSORT side of 
your tape contains the five OOSORT BASIC modules. 

Program 
SORTPA 
SORTPB 
SORTPC 
SORTPO 
SORTPE 

Recorded on Tape As_ 
"A" 
"B" 
.. c .. 

"D" 
"E" 

GSF and the five BASIC programs should be loaded from tape and 
transfr:rred to a diskette containing only the DOS. The BASIC 
progra~s ~hould be transferred using standard TRS-80 procedures 
(C•m"T", CLOAD"A",SAVE"SORTPA:O" ,etc.). It is reconmended that a 
backuµ of the resultant diskette be accomplished to reduce the 
ti:ie required to recreate your OOSORT diskette. 

APPENDIX C. RESTART PROCEDURE 
During the course of the operation of OOSORT, a number of 

system, user, or hardware errors ~~Y occur. OOSORT writes check­
points at inter,,iediate stagrs during processing. When the sort/ 
merge is cornoletcd, or an error occurs, SORTPE is used to summarize 
the states of the sort and to as~ is t in restarting the sort. 

A numbP.r of errors are beyond the control of DOSORT - such 
as hardware failures an~ user data input errors. Generally, any 
sort phase may be restarted by removing the current active file 
from the DOSORT SCRTPARM table and rE"executing the phac;e in 
error. The ~ORTPF. menu lists the specific action thdt cdn be 
initiated by the user. 

The user can remove the current active output file by rx~­
cuting Option a2 and then attempt a restart by Option •3-6. 
Alternatively, Option #7 attempts the restart of the sort 
automa ti ca 1 ly. 

The above technique will not be effective if the problem 
resides in inout data, temporary write errors, or incorrett 
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 

volllllE! switching when handling small files. A file is considered 
to ba sinall when the following conditions are met: 

., the input file consists of one dataset on one vollJlle 

• Sufficient space exists to allocate the required intennedi­
ate SRTBLK datasets produced by OOSORT 

The amount of data stored in the SRTBLK dataset is equal to the 
orig.inal input datasetplus up to one granule of overhead. The 
nllllber 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 

32K 48K 32K 48K - -- -~ ~tes 32K 48K 

10 12800 2 1 12 11 18: 17% 
20 25600 3 1 23 21 35% 32% 
30 38400 4 2 34 32 s2, 49% 

Note that a 30 granule file would be considered a small file for 
a 48K system but not for a 32-K system since the wor~ space required 
exceeds 50'.. . The above should be considered a rou9h approximation 
which may vary depending upon the characteristics of the data 
being sorted . 

The user may iridicate to OOS()RT t'1at t'1e sma 11 fi lr sortinQ 
tei:hniqt1P. is to be uscJ ac; dec;critied eqrl ier. ihis AUTOMATli./11.LY 
a 11 ows ii'j501{T to n[L£TE Tflf U<iERS INPUT F llE. T>ir svrtcrl u11tp,1t 
file will replact• the ust!r input file. The user should produce a 
5,;cKUP copy of th<> file beinq sorted prior to initiating the Small sc·rr.- -

APPENDIX E. EARLY TERMJr:ATION OF USER INPUT 
[J(l'.;Qi<T normall:; reilds the entire input file in S0RlPfl until the 
final end-of-file of the last input dataset. ·This process is 
handled Jutomatically by OOS0RT requiring no action by the user. 

Tl,e w,cr may t,;>1111inate reading of the input file in S0RTl-'C prior 
t, · the nonn..11 •·11.:l-of-file a~ iiluc;trated below: 

::1.0'.: L #YL : Yl : 2 : R[TlJP.!l 

An example of the use of tne technique is tu terminatl? the 
smnrr :nput after prc-,cec;sing d given number of records as shown 
below . 

J1}(1r, lC:-JC:H: If JC> 1000 TIIE!l CIOS[ c\L : Yl"-2:RETURN 
1(1 l l l :1r,:r ~YL . . . : PrM Uc;,?r Input 

Note tndt varidhlr IC must he Pxµlicitly initialize~ in lines 
~l:ll-lQ~: <I'> ilec;u ih,>i! in the U,Pr :•lodificatiun Section. 

T11e a(>O\'f' ti-..nniq,,'"' ::an alsu I.JI' used in ~0RTP0 fur tenninatin•J 
.JSt' r !n<,1·,it: inp:,t filec;. Ir• llii'> ca:.11 il will b<' nece'i'>dry to test 
varid!>iP TY tu ,~Pt<>r.ni111~ if th•· in1,ut fi ie be in-.; 11ro.:ev,ed i':> a 
user nx-rye file ( TV• 1). 



SOFTWARE AGREEMENT AND OWNER REGISTRATION 
All RACET computes software fs made available under a perpetual 
license agreement. A separate license fs required for each 
system on which the software will be used. All copies wfll be pro­
cured from RACET computes or fts distributors for resale. 

IMPORTANT NOTE: The user, upon receipt of this product agrees 
to the tenns and condition of the lease. The user m~ re tum 
the software within 30 days of receipt for a full refund if the 
tenllS of the license are not acceptable. 

Product 

Name ----------------------
Address ---------------------City ____________________ ..__ 

State ___________________ _ 

Date Purchased _________________ _ 

Where Purchased _________________ _ 

System Configuration (Optional) ___________ _ 

Signature Date 

RACET c~utes will provide corrections to this program or 
associated doc1.111entation for those users completing this 
registration fonn, and retuming it to: 

RACET coq,utes 
702 Palmdale 
Orange, CA 92665 

NOTE: Quantity discounts are available. Contact RACET coq,utes 
at the above address, or telephone (714)637-5016 
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ff RACET COMPUTES 1 _________________ _ 
--- 702 Palmdale, Orange CA 92665 

March 1, 1979 

ERRATA No. 1 TO~ - Version 1.0 

1. All references to variable "S$" on page 7-9 should be changed to "AS". 
2. The DIM statement on page 12 should l-e: 

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 A$. 
4. The user output volume switching described on page 13 is incomplete. 

The entire correct example is sho~~ below: 
10 DEFINT I-N:OPEN"R",l,"i)!.MMY" :REM Locate I/0 Ruffer 
20 FIELD 1,2 AS U1$ 
30 IQ=PEEK(VARPTR( Ill$)+ 1 )+256*PEEK( VARPTR( U1$) +2} 
40 CLOSE 1:0PEN"0",1,"USERl" :REM Open First llSN 
50 ON ERROR GOTO 2000 :REM Catch #122 
60 PRINT #1, :REM User 1/0 

. 
100 GOTO 60 
2000 JQ=IQ+2!55 :REM Truncate buffer 
2010 IF PEEK{JQ)=13 THEN 2Q30 
2020 JQ•JQ-1: IF JQ =IQ THEN 2010 ELSE STOP 
2030 JQ=JQ-IQ+l 
2040 POKE IQ-24,JQ: POKE IQ-27 ,JI) 
2050 CLOSE 1 :REM Close first file 
2060 PRINT "SWITCH TO NEXT VOLi.ME - PRF.SS HITER" 
2070 IF INKEY$ CHR$(13} THEN 2070 
2080 OPEN"O", 1, "USER2" : REM Open next file 
20~ RESLME :REM Reexecute I/0 

5. Users processing random files must perfonn their ow, volume switching 
in the current version of nosORT if a file extends across several 
diskettes. The initial files will t:e opened as "R" files, but it 
is the users responsibility to pack or unpack the data (using 
FIELD conmands) as required. 

6. Memory sizes for the Extended GSF furnished with OOSORT are 45784 
for the 32K version and 62168 for the 48K version. These memory 
sizes MUST be used \Jien w:irking 1-1ith nosORT. 

7. It is highly recorrmelided that w:irk volumes used should have maximum 
empty space available (typically 67 ~rans} to minimize volume switching. 

8. Wtl~h tij11~lerring _ the. Extended GSF for OOSORT from memory to disk, 
U§@ a ·grART=X'BtM 1 tor the 32K VP.rs1on and START•X'F208' for the 
Ult 11•""••a". 
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