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DSM4/CMD

OSM4 is a high speed, disk virtual sort utility which will index a random access disk
file. DSM4 will create an index file which can be used by an application program to
access the records in sorted order, based on user specified sort and select criteria.
DSM4 will support logical record lengths of up to 1024 bytes, and will allow field
Tengths of up to 253 characters. Up to 24 different fields within each record may be
used as "selection criteria® for the sort. The sort may be performed in either
ascending or descending order, and muitiple selection fields may be "joined" together
in the sort (the length of the data sorted cannot exceed 253 characters). Optionally,
a single character within each record may be wused as a "deleted record" indicator.

Records matching the delete criterion will not be included 1in the sort, and their
record numbers may be written to a "deletad record" index file.

(=

OSM4 is designed exclusively for the TRS-30 Model 4/4P, running under the TRSDOS 6
Operating System. The syntax for using JSM4 is:

DSM4 mapfile JCL

Optional Parameters:

I I
I |
I I
I I
I I
| mapfile - Represents the name of a file which contains |
| previously defined 0OSM4 sort and select |
| information. mapfile is a file created by

| DSM4. If not specified, all sort and select

I information will be prompted for. I
I I
I I
I I
| I
I I
| I
I I
| |
| I

JCL - [ndicates that DSM4 is being executed within
a JCL file. If used, maptile must be
specified. This must be used only when DSM4
is being executed within 31 JCL file, and
must be specified if a JCL is used.

abbr: None

Gettinag Starzted with DSM4

The O0OSM4 wutility consists of two macnine language orograms - DSM4/CMD and JSORT/CMOD.
Both programs are required in order to perform a sort. In order to initiate a sort,
use the DOSM4/CMD program.

Once DSM4 has been entered, all DSM4 options will appear on the bottom line of the
screen. You will notice that the first command (Input File) is displayed in reverse
video. Throughout the wuse of D0SM4, various command lines similar to this one will
appear. These types of command lines will be referred to as "scan menus".

When a scan menu 1is on the screen and <ENTER> is pressed, the option which is
currently highlighted will be executad. Thus, in order to establish your input file
(i.e. the file to be sorted), you need only press <ENTER> upon the initial appearance
of the scan menu.

The <RIGHT> and <LEFT> arrow keys can be wused to "move" the highlighted block to the
next/previous command on the scan menu. Arrow movement will "wrap around", so that if
the hightlighted block 1is positioned over the rightmost command on the scan menu and
the <RIGHT ARROW> key is pressed, it will be moved to the leftmost command.
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[nstead orf

using the arrow Xeys, you may inst2ad deoress the first Tletter of the
command as displayed on the scan mewu. Thus, if you wished to establish your input
file, all that you would need to do is press the <I> key while at the scan menu (note

that <ENTER> is NOT required).

OSM4 uses a "Line Editor" whenever information needs to

be entered. A line of periods

<.> will indicate that the Line Editor is active. The number of periods will signify
the maximum length of the input line. AS characters are typed, the periods will be
replaced by the entered characters. To finish an entry while in the Line Editor, the

<ENTER> key must

character typed.

The

¢ Dbe pressed. The <LEFT ARROW> key may be used to erase the last

{SHIFT><LEFT ARRQOW> key sequence may he prassed to allow editing of the current
information. When this is done, the cursor will move to the left transparently over
the last character typed. When the cursor 1is "within" the current input line, the
following editing keys ars active:

<ENTCR> - Same as above (Finish the entry).

<LEFT ARROW> - Move the cursor transparantly %o the lefrt.

<RIGHT ARRQW> - Move the cursor transparantly to the right.

<FL> - Intar the insert charactar mode. The cursor will change to
indicate that the insert mode is active. Characters will be
inserted before the current cursor position, with all
trailing characters being shifted rignt. The insert mode
#4111 remain active until 2itner arrow ey (left or rignt),
{INTZIR>, <F1> or <F2> is prassed.

<F2> - 2e’ets the charactar at the zurrent cursor position.

Upon initial 2antry Zc OSM4, 31 signon message ~i11 be disolayed at the =op of the
scrsen, and a scan menu will be on the last line of <the screen. Afrer any xey is
nrassed, the screen wi'l be diviged into four arzas. The irzas will be senarated from
eiach other by horizontzl lines. Srom <C0p 3 bottom an  —he scraen, these ir=as will
contain information serzaining to:
1) Input Tils - The Tile to be sor-za.
2) Input Tie’as - The starting ocosition and length of =ach Tield
in a _racorag.
3) Outout “727as - The Tields wnica irz =3 %e ‘nc’uded in the
select and sor:
4) The scan menu - This line will 13lsc 2e Jsad =3 ‘nput infarmation
for the other 3 arszs 37 the s3creen.
[nformation can be entered into each ar=2a b5y choosing the appropriata scan menu
option. The options available ara:
Input File - Zntar the name of the file to be sartad. The Lrl (Logical
Record Length) must also be zantaread.

Describe - Describe the structure of =2ach record in the file. This

includes the starting position of each field and the
length/type of each field.

Qutput File - Znter the sort/select criteria, according to the field

specifications entsred through Jescribe.

Edit Input - Can be used to change incorrect 1nou; field definitions.

Sort - Perform a sort using the currant specifications.

After an option is selected, the menu will be raplacad by either a command line or a

scan sub-menu,
of information t
to the "most cur

which will prompt you
he <3REAK> key
rent" scan menu.

for the necessary information.

During the entry
will be active. If

it is pressed, you will be returned
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LI you wisn TQ ex1T USM4 and return to the DOS Level, press <BREAK> at the main scan
menu. You will be asked to wverify your decision. Press <BREAK> at this time to exit
OSM4. If you do not wish to exit the program, press <ENTERD.

Input File

The Input File selection allows you to specify the file to be sorted. The Input File
must be specified before any of the other scan menu options can be chosen. You will be

prompted for the name of the file to be sorted. If the Input File is not found, an
informative message will appear.

After a valid input file has been specified, you will be prompted to enter the Logical
Record Length (Lr1) of each record in the file. OSM4 supports Lrl's up to and
including 1924 bytes, and can sort up to 65535 logical records. In order to obtain
meaningful results, the Lrl entered should correspond to the actual Logical Record
Length used to create and add data to the file.

Once the Inout File and Lrl have been enterad, the top portion of the display will
show the name oT the file to be sorted, the Lrl and the number of records in the file.
You may go bacx and change the sort file name or the Lr] at any time. Simply choose
Input File at the main scan menu to do so.

rior to Describing Input

Note: [t 1is recommended that the Lrl be entered correctly p
already defined" input fields to

Fields. This is because shortening the Lrl may cause "
become invalia.

Describe

After the Inout File has been entared, the Describe option should be used to establish
the fields in 2ach racord. At least one input field muss Se described defora any of
the other scan menu options may be selectad

~wTd .

In order to cescribe an input field, you will need
- < "

ot t0 supoly answers o three grompts.
For =ach inpu ield defined, the foilowing prompts will

appear in the order listad:

1) Numeric type or ENTER if none IS, IU, BS, 30, CF, €D
2) Znter “ield starting byte in record ...
3) Starting position nn, please 2ntar field length

The first promot determines the field type. I[f the given field contains ASCII
information, just press <ENTER> in response to this prompt.

[f the field which you are defining contains "compressed" numeric information, you

will need to enter the two characters which describe the type of numeric information.
Here are the allowable compressed numeric types:

[S - 2 byta signed integer

[U - 2 byte unsigned integer

BS - 4 byte single precision value, stored in BASIC format
BD - 3 byte double precision value, stored in BASIC format
CF - 4 byte floating precision, stored in C format

CO - 8 byte double precision, stored in C format

Note: IS and [U represent signed/unsigned integers as stored in traditional LSB/MS3
format. BS and BD correspond to BASIC single and double precision values. CF and CD

corresoond to C floating point and double precision values as implementad in MANX's
AZTEC C for the Model 4.
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After the field type has Seen entered, a second promot will appear for the starting
location of the field within the record. The aporopriate value should be entered in
response to this prompt, <eeping in mind that relative Syte positions are offset from

1 (e.g. if the field begins at the very first oyte in the record, the starting byte
should be entered as <1>).

The Tast oprompt will appear only if the field is an ASCII field (i.e. only if <ENTER>
was pressed in response to the first prompt). At this point, <the length of the field
(in bytes) should be 2antered. I[f the field type is a comorassed numeric type, the
field length will default to the appropriate value (as shown in the table).

After all entries have been made for the definition of a field, additional fields may
be defined. Upon the compietion of entering input fields, you may prass <BREAK> in
response to any of the prompts to return to the scan menu.

As field definitions ars made, information will appear on the Input Fields section of
the screen. The field derinition will be denotad 5y a number, and will be displayed in

reverse video. All future refaerences to the fiela will be made by using the number
displayed in reverse video.

Following the field number will be information corrzsoonding <o the starting position
of the field within the record (Pos), the length of the field (Len) and the field type
(if it is a compressed numeric field). Up to 24 differsnt fields may be defined.

Field derinition follows a free format, in that the “ields do not have to be defined
in the order of appearancs in the record ( “iela 1 can d%e agetined is starting at
position 1@ in the recarz, wnile fielg 2 can S

(‘DD
LJ

TarT it position 1), It is also
allowanle o '"overlap® ffe~a getinitions {e.g. fiala 1 starTs at oJosiction 1 wizh a
tength or 1@, 7ield 2 starts at position 3 witha 2 lengin of 12)
Futhermore, you need only deTine those fiela in the record that you will be
sorting/selecting on. As in axampla, SuppoSe thnat you ~isn £3 2ertorm 3 sort bHased on
ine inTormation containec w~ithin the first 29 ovtas 37 2ach recerd  in the “ile, wnere
the _rl of =2ach recorc ‘s 90 sytas. In this zzse, scu would anly neeq o detine 1
Tieta, whose starting ocosition would be byta 1, witn 2 “angth o7 29 oytas

The only restriction in zetining “ields s tha: 7o 7
the racorag, bdased on the _r! Oof the file. Zntr:
will 2e ignoresg, ana vou «~i11 De res-aromptad o

i

T2 can  2xtand beyond the =anc of
3 c3use sucn an accurrsnca
~e inTcrmation.

b
3w
-<
o}
ot O (b
3
b3
- O
C‘_
LJ

-

f the Lrl of the File ‘s changed ana secomes smal’ 10ne o7 the Tielg detrinitions
w111 De cnanged (thus it is oossible <to have ©iz2’2 gerinizions bevond the L_rl).
However, you will not De allowea to sort until the “ield definitions ars changea in
accoraance to the new Lri.

/i

N

Qutput File

The Qutput File option allows you to define the specifications for sorting/selecting
records, based upon the fields entered in Describe. After entering the Qutput File
mode, a scan sub-menu will appear, with the following options available:

Select - Identify the fields to be invoclved in the sort/select.
Edit Select - Modify the current sort/select criteria.

Mark Delete Establish "deleted" recorc criterion.

Return - Return to the main scan menu.

TSN O I A By S
~— e s
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SuD-Jption #L - Select

The Select option will allow Jou to specify the criteria to use in the sorting

process. A series of oprompts will appear for each select criterion specified. They
are:

1) Enter select field ..
2) Add this field to the sort fiald (Y/N)?
3) Enter select string ......

4) Enter relation €Q, GE, LE, GT, LT, NE or ENTER ‘or gqual
5) Enter AND, OR or ENTER to end

The first prompt allows you to identify the field number to use for the sglection. The
field number must correspond to a praviously defined field (see Describe). Simply

enter the field number corresponding to that displayed in the Input Fields section of
the screen.

The second promot indicates whether or not the information in this field will be added
Lo the sortad intormation. If vou wish *o specify seleczion criteria only for this
field, and do not care if the informa:zion is sorzed according to this field, answer
this prompt by =antering <N>. If you want the information in this field to participate
in the sort, answer this prompt with <Y>,

Prompts 3 and 4 work together in determining the records that will be selected and
included in the sort. In general, information will be entared to establish Timits for
evaluating a racord. If the data in zhe racord falls within the specified Timits, it
will be includea in the sor= and its r=cord aumber ~ill Je written to the index “ile.
The third orcmct will astablish the criteria to use, wnile the fourth promot will he
used to detarmins wnether ar not the ‘nformaczion 35 within the specified Timits.

As an axample, issume *that we have 31 “ie’d defined wnich contains ASCII zip codes. We
wish to creatz zn index ile containing the record numpers of all records with the Zip
code 53223. In oarder to do  this wi-=n JSM4, we would specify 3 "Select String" of
<{53222> (promot umpber 3) and 3 "Ralatiagn® of <Z0%> prompot  aumber 4)., The select
string and rz’ation inaicats that we only want rscoras naving a "zip code equal to
53223,

In this axampls, the <ENTZR> <ey coula nave Seen arassec ‘n resoonse to  the "Relation®
prompt (withou: :yping <2Q>), sincz "Szual 0" s zhe 1efault. The aother relations
ara:

Gc - Greatar Than Jr ZJual -o.

LE - Lass Than or fgqual to.

GT - Greater Than.

LT - Less Than.

NE - Not Zqual To.

The last prompt for the select ootion (Prompt number 5) will allow a "Connective" to

be specified. The valid connectives are <AND> and <0R>, and are applied to select
criteria in "left to right" order.

Let us expand on our previous example and include records whose zip codes fall in the
range of 5322@ to 33999, inclusive. The following tabie will illustrats how prompts
3-5 should be answerad to achieve the desirad results:

Select Criteria Relation Connective
(Prompt #3) (Prompt #4) (Promot #9)
53290 GE AND
53999 Lz

OSM4 - Disk Virtual Sort Module
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As the select criteria is being entered, the intformation will appear in the Qutput
Fields area of the screen. fach selection will be shown as a horizontal Tline on the

video. The first piece of information will be a reverse video number. This number may
be used for editing the select information.

Following the selection number will be some information on the file, followed by the
input field number involved in the select (the input field number will correspond to
that shown in the input fields section of the screen). After this will be an <S> (if
the selection is to be sorted) or a space (indicating no sort on this item).

Following the sort indicator will be the criteria (i.e. the select string), followed
by the relation (e.g. £Q, GE, etc.) and lastly the connective (AND, OR).

Up to 24 different selection criteria may bSe specified. Due to the limitations of the
display, only 3 select criteria are displayed at any one time. If mors than 8 are

entarad, that fortion of the screen will be cleared after the entry of the 3th item,
and the 3th selection criteria will replace the lst one as it is entered.

When there arz mora than 3 select criteria, the <F2> key may be wused it any of the
scan menus to advanc2 the display of the outout fields to the next "page" (i.e. page 1
is items 1-8, page 2 is items 9-16 and page 3 is items 17-24)., If <F2> is pressed and

the display is on the "last" page, a "wrap around" will occur, and page 1 will appear
on the screen.

To and the se!

ection 2arocass, oporess <ENTEZR> in response to the connec=zive aromot, and
you will be reo n
r

~
Turnea to the output file sub-menu. You will notice that thers is no
2

raquirament ‘o "nnective on the last se’ect criteria antered. If vou leave select
(3y 2ressing 7INTZR> ~“or the connectiive) ina wish fo enter additional selsciions at a
latar  time, /ou w177 be promptad for a3 connective for the last selasciion antarad.

Attar the connective is entared, selection w~ill continue as before.

A Tew 201nts need 2 2e made concarning the antry of select strings. The tangth or the
"selact siring” gromot will normalxy be the length of the field geri n‘:‘on However,
it the fielg ‘s ze““ned to be .arﬂer than 32 cnaracters, you will 2e "imiteg ZIo the
antry of 32 cnaricIiars for  the select string. In such cases, the selection will Dde
5ased on maiining Ine Tirst 32 characters of the field w~ith the select stiring.

The antry oT aumerics will be limited to 6 characters for integers, ina 17 characters
for single, “loat ind double pracision. Wit resgect to the entering of "fractional"
values (i.2. single, float and double values with digits to the rignt of the decimal
point), it is best to allow a "ranging" of values when looking for an axact match.
This is due to the fact that rounding errors may occur when the input value 1is changed
to compressed format. For example, if you wish to select all records that have a value
of 16.7 in a single precision field, rather than expressing this as "Squal to 16.7"
(where it is possible that a "match" might not be found), if the expression "Greater

Than 16.5699 AND Less Than 16.791" is used, you are assured of always finding the
desirad match.

4hen specifying salect strings, the question mark <?> may be wused as a "wildcard"
character, and will cause a match on any character. Use of the guestion mark will be
very important when specifying a relationship of "egqual to". The following example
shows how the gquesticn mark affects select strings and matches:

Let us assume that we have an ASCII data file which contains two fields: Field 1 is a

"last name" field (15 characters long) and field 2 s a "first name" field (10

characters long). Lat us further suppose that we wish to create an index file of all
last

records having the name "Johnson'.

as
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Qne way of doing this would be to set up our criteria as "Equal %o Johnson". This
method however, would NOT find any last names antered with a "trailing" comma (since
"Johnson," is Greater than "Johnson"). To make sure that all Johnson's are found

(regardless of the manner in which they are stored on disk), the following select
string could be used with a relationship of equal to:

Using this select string, matches will be based on the first 7 characters of the field
being equal to "Jonnson", while whataever 1is in the remaining 8 characters will
automatically match (due to the wildcard characters).

[MPORTANT NOTE

In most cases whera an exact match is desired, any "trailing" characters in
the select string should be filled with a question mark to guarantee that
the desired matches are found. One Iimportant reason for this 1is that the
select string will NOT Dbe padded with trailing right spacas if it does not
fill the fieid Tength (unlike the BASIC command LSET, whicn will pad the
right part of the string with spacas). Thus, if the select field length is
15 characzars and tne select string is "Jonnson" (with a relation of =qual
to), any siring of "Jonnson" on disk which is followed by 8 spacas will NOT
match (it will in essence be Greater Than the specified select string, sinces
the comparison is pertormed on all 15 characters).

t0 make concarns the use oT upper and lower ca

n case in
g a3 s&.s ring. In orzer to a2stablisn a consistent seleczion

method, 3! 3ionabex characters contained in a select string (i.2. the
chariacters A-I and a-z) will Dpe intarnally converted to Jlower czase.
furzhermors, any 3ilonabetic characters read from the data file will be
coverzad IO lower case prior to doing the selection comparisons and sorting
operition [Dieaszs nota that the data “ile will 2e leff untouchea). This
metnod will  assurza  that selections zan  zlways be made in a meaningTul and
Togical manner. “2r <he most 2art, <these conversions will not corrupot the
ained <Trom  tne sort. The only <ime a "true" ASCII sort will not

a
results oot

be opbtainea ‘s wnen upper case alonadetic cnaractars are sortad along with
"special" cnarictars  within the dec'mal r~ange of 21-96. In this case, the
aionapbetic cnarictars will De seen as "grzatar than' the special cnariciars.

Another case in wnicn using wildcard characzzrs ~i11 prove beneficial is in selecting

all records wnich have a field that begins with the same characzer. For example,
suppose that we would Tixke to select all recoras naving a last name that seqins with
<J>. If the field is defined to be 15 characters in length, we could perform this type
of selection by specifying a select string of "J?722222722272?" (the character <J>
with 14 question marks) and a relation of equal %o.

One final but very important note on the entering of select strings is the use of a
"default" select string. I[f the select string prompt is answerad by Just pressing
CENTZR> (i.e. no characters are entered for the select string), a default string of
question marks (having a length of the defined field length) will be assigned to the
select string. This reprasents an "everything matches" select string, and is useful in
performing a sort on all records. When specifying an "everything matches" select
string, the relation must be "Equal to".

OSM4 - Disk Virtual Sort Module
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Use of Connectives

For the most part, using connectives in determining the selection of records will be a
straight forward AND or OR type situation (e.g. greater than 53000 and less than
53999). However, when multiple fields (more than 2) are used to perform the

selectjons, the train of logic can become quite complex, since the evaluation of
criteria 1s done in field number order.

This is to say that fields 1 and 2 are each evaluated (as either True or False), with
the connective applied to obtain an intermediate result (e.g. it the connective is
AND, bDboth fields 1 and 2 must be true for the intermediata rasult to be true).
Subsequent fields are then evaluated and are used with the pravious intermediate
result to obtain a new intermediate result. These evaluations continue in such a
manner (i.e. producing a new intermediate result) until the last selection has been
evaluated, at wnich time the final result is obtained. Thus, logic evaluations are
performed in a "left to right" manner, starting with select field 1.
This "lett to right" evaluation will accomodata most circums=tances in pertorming
selections. The key to obtaining the desired results is the order in which the selec:
criteria is entered and how the connectives arz apolied. The following example will
serve as an illustration for using connectives to set up selection criteria.

Suppose that we have a file containing names and addresses. We are interastad in
finding people that nave a last name of aither "Jones" or "Smith" who live in the zio
code range of 33229 through 53253, inclusive. L2t us also assume that the las:t name
field is defined as input field 1, with a Tengtnh of 3 characzers ind that the zip code

ield is defined as input ‘ield 2, wizh a Tength 2T 3 cznaracters. Tne table helow will
lustrata the proper selection entries and c2nnective usage tO obtain the desirad

-

T N 1)

Select Field Select Criteria Felation Connec=ive
1 Jones ! OR
1 Smizth | AND
2 3229 e AND
2 5325, z

Following througn the logic, we can see that zhes “irst two lines will avaluatz <rue
only if the name is Smith or Jones. If the name *3 not Smith or Jones, the first
evaluation is false. Seeing that the remaining csnneczives ars all AND, if the first
evaluation 1is False, then the end result will also be false. If the first evaluation
is true, then all of the remaining evaluations mus: also be true in order for the

record to be selected (i.e. the zip code MUST be in the proper range, as well as the
name being one of Smith or Jones).

Compare the table above (which shows the proper method of obtaining the desired

results) to the one shown below, taking note of the subtle differences in the train of
logic.

Select Field Select Criteria Relation Connective
2 53229 Gz AND
2 5325@ LE AND
1 Jones z CR
1 Smith £Q

DSM4 - Disk Virtual Sor: Module
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[n this particular example, the results will be correct for all of the people with the
last name of Jones. However, due to the manner in which the Togic has been
established, ALL Smith's (regardless of the zip code) will bde evaluated as matching,
which is not the desired result.

When to Sort

The main function of 0SM4 s its abpility %o sort large amounts of information in a
relatively short period of time. There is a differentiation to be made however,
between the terms “selecting" and "sorting". To select a record implies that the
record meets some specified criteria and will be included in the sort operation.

The sort operation creates an index file. This index file contains all "selec*tad"
record numbers, organized (in ascending or descanding order) according to the
information contained in one or more fields. The point to be made is that a select
field need NOT necessarily be sorted, and (for the mos: part) vices versa.

As an example, let us revert back to our data file which contains names and addresses.
We have defined input field 1 (zip code) +to be 5 characters long, and input field 2
(last name) to be 1D characters long. We wish to sor® 5y last name all records within
the zip code range 3300@ to 53999, inclusive. The chart below will show one method for
setting up select criteria to accomplish this:

Select Sort Select
Field Flag Criteria Relation Connective
L c39009 Gc AND
1 £3999 L= AND
2 S 77NN =9
Notice that the sort is being performed an field 2, but the actual selection is being
done on field 1 (since field 2 is gefinez as "matzn anything"). Aside from dictating
the records 0 be sorted, field I will have no bearing in the rasults of the sor:.
Let us modify this example to illustrats the use of morz than one <ieid in a sor<
operation. Assume that we wish to se’ect the same racords ’i.a. records within the zio
coge range 53900 o 33999) and sort these ~zcords arimarily zccording to last name. In
addition, if two of the selected rscoras n1ave *the same | as< name, w~e would like 19

3
sort these secondarily in zip code orzer. The “ollowing table will illustrata :he
required select/sort criteria:

Select Sort Selec:

Field Flagq Criteria Relation Connective
2 S 27272272277 £Q AND
1 S 53900 GE AND
1 53999 Lz

There are two important points to be drawn from this example with respect to
specifying sort fields. First, the physical order in which sort fields ars entered in
the select table differentiates the primary sort field from the secondary sort field.
In this case, where the sort is to be done primarily by last name (field #2) and
secondarily by zip code (field #1), field 2 MUST be the first entry in the select
table. If the ordering of the entries was switchned (i.e. if field 1 appeared before
field 2 in the select table), the sort would have been performed primarily by zip code
and secondarily by Tlast name. When it comes to entering sorted fields into the select
table, the first sorted entry in the table will be the main sort field, with secondary
fields following, in order of appearance in the table.
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The second point deals with the sort flag specification for fields that appear more
than once in the select taoie. In the above example, field 1 is entered twice in the
select table, but the sort flag is only specified for the first entry. When select
criteria is entered, you will always be prompted if you wish to add the select field
to the sort string, regardless of whether or not the field is already sorted. If the
same field is specified as a sorted field more than once, it will appear in the sort
string as many times as soecified. This will not affact the results of the sort, but
it will waste both time and the memory allocatad for each sort string (remember, the
maximum length for all sorted fields cannot axceed 253 characters).

Sub-Option #2 - Edit Select

The edit select option at the Qutput Fields sub-menu will allow you to edit, insert or

delete entries from the select table. After choosing this option, the following prompt
will appear:

tnter output position x-y

..

Answer this prompt by 2ntaring the number corresponding to the item in the select

table that you wish to deal with. Once the select position number has Seen entered,
this prompt will appear:

<C>hange this field, <R>emove it, or <I>nsert a new field here?

Answer this prompt 5y antaring one of sither <C>, <R> or <I>.

<C> will allow you 20 cnange the information “or the soeci®ied selac-ion entry.
Intormation will be changez fn the same manner in which it was initially antarad (via
sefect), with all of the prompts appearing one at a time.

R> will allow you %2 ramove the specified selection antry from the -able. The given
select criteria will ce removed from the <zanle and all trailing entriss will be
snutled up accordingiyv.

I will allow you 2o ‘nsert selsct criteria  at the position specitied. Insertions
into the select tadbie ~i17 be made arior <o the oosition soecified. Thus, if you have

> entries in the select table ind you soecify an insert it Josition 1, oromots will
ippear for the item 20 be inserzaa (in the same manner as select). Afzar all of the
prompts have been answer=g, the newly anterad item will ippear at 20s <ion L in the

-

select table and all oFf the existing seleczions will ne shuf<led down ane Josition.

Sub-0ption #3 - Mark Delete

The mark delete option will allow you to specify one byte in each record which will
denote "deleted" records. It can be used only with data files which contain an
internal deleted record indicator within each record. Any records which match the
delete criterion will not be included in the sort. In addition, if a deleted record
mark is specified, you will have an option to write the record numbers of deleted

records to a separate "delete" file (see Sort for mores information). The following
prompts will appear, one at a time:

1) Enter character that marks a deleted record (decimal value) ...

2) Enter relation of mark to deletad record £Q,Ge,LE,GT,LT,NE (ENTEZR=E£Q) ..
3) Enter position of mark in record ....

The first prompt requests the character (delete mark) which will be used to compare
for a deleted record. It must be entered as a decimal value in the range of 9-255.
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The second prompt is for the relation of the delete mark to the character in the file
to determine whether the record is deleted. The relations listed are the same as those

entered in select. [f <ENTER> is pressed in response to this prompt, the relation will
be equal to.

The last prompt is for the relative byte of the record (offset from 1) which contains
the delete mark.

As an example, suppose we have a data file in which deleted records are denoted
internally, by the first byte in the record being a 3. In order to mark deleted
records with OSM4 in this case, the first prompt would be answered with @, the second
prompt with £Q and the third prompt with 1. Anytime a zero byte is found in the first

byte of a record, that record will be seen as deleted, and will not be included in the
sort.

Sub-Option #4 - Return

The return option will return you to the main scan menu from the output fields

sub-menu. Pressing <BREAK> at the output fields sub-menu ~i1] also return you to the
main scan menu.

This concludes our discussion of the Qutput Fields option at the main scan menu.

Edit Inout

Selecting Zdit Input at the main scan menu will allow you to edit or remove the field

definitions snown in the Input Fields section of the screen. After choosing this
option, the following prompts will appeir, one 27 i Sime:

Znter input field number %o change
Numeric type or ENTER if none IS, U, 3S,

o
zntar new field starting sosition, 3 o rem
) Inter new field lenath, 93 o remove ...

4= N
N N

The first prompt is for the input ield number =hat you w~ish to edit or remove. Enter
the number wnich corresponds to the given fieic, is shown in reverse video in the
Input Fields section of the screen.

The second promot s for the fiela type, anc should e answerad accordingly (see
Describe for more intormation).

The third prompt is for the field starting byta in the racord and is similar to prompt
numper 2 in Describe. Answer this prompt by entering the starting position of the
field within the record. If you wish to remove the field from the Input Fields table,
enter <P> in response to this prompt.

The last prompt 1is for the length of the field and again is similar to the length
prompt (prompt 3) in Describe. If the field is a compressed numeric type, you will not

be prompted for the length. If you wish to remove the field from the Input Fields
table, enter <P> in response to this prompt.

After an input field is edited, the information on the screen corresponding to the
input field will be updated accordingly.

If an input field is removed, all "trailing" input fields will be shuffled up one
position and the screen display will be updatad accordingly. For example, if 5 input
fields have been defined and input field number 3 is removed, the result will be four
input fields, numbered 1-4 (i.e. the old input field number 4 will become the new
input field number 3, and the old field number 5 will become the new field number 4).
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Some special considerations need to be made when deleting or editing an input field
after entries have been made in the output fields table (i.e. after select criteria
have been specified).

If an input field is deleted, all necassary adjustments will automatically be made in
the select table. Any entry in the select table of the deleted field will be removed,

and all field numbers will be changed accordingly (due to the shuffling of input
fields).

When editing an input field, changing the starting position of the field in the record
will cause no problems. However, changing the field length may cause discrepancies
with previously defined select strings for that field. [f the field length becomes

shorter, the length of the select string will be shorten automatically to a maximum of
the new field length.

[f the field length becomes larger, the select string will be left as is (i.e. its
length will not change). In this case, you may need to edit the select strings of any
output fields which refar to the edited input field number. In particular, if the old
select string contiins trailing wildcard characters (i.e. question marks ars used as
"right fi11" characters in the select string), it may be necessary for you to re-anter
the select string to incorporate additional trailing gquestion marks.

This concludes our discussion of the Zdit Inout option at the main scan menu.

Sorzt

The Sor= option at zhe scan menu will allow you =0 perform a sort on the specified
input file, using =ne sarzmetsars that nave 2een anterad in Jescribe and Qutout “ile.
In order o perTorm a sorI, at least 2ne JOT the select fields mus:t have the sort

ootion specitied. Also 3t this time, the sor: parametars ars checked £0 maks surs that
they arzs all valida. ¥ no sort field nas been specified, or an invalid paramezar nas
been detactad, an intormative message w11l 2e gisolayed and you will need 2 corrsct
the problem Jefors vou will de allowed to sor:T

Prior to the sort 2eing oertormed, the “ollowing aromots will appear, one 3t 2 Time.

by

1) Save this zs a Map File (Y/N)

2) Znter outout index file name .........

3) fnter sort dirzsction <A>scend or <DQrescana:

4} Give drive number for Delete File, ar INTZR if none
5) .f work file is needed, piaca on which drive ?

The first prompt is asking whether or not you wish to create a map file. A map file is
a separate disk file which contains all currently defined sort parameters (i.e. the
file to sort, all field specifications, select/sort and deleted record criteria). [t
is useful to creata a map file if you wish to control DSM4 in a JCL (see "Using OSM4
within a JCL" for more information), or if you will be performing the same sort (i.e.
sorting with the same parameters) at a latar time. If you do not wish to creatz a map
file, enter <N> in response to the prompt.

[f you want a map file to be creatad, answer the promot with <Y>. An additional prompt
will appear, asking you for the map file name. At this time, entar the name that you

wish to assign to the map file, and all of the current sort parameters will be written
to this file.
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NOTE

When creating a map file, if a drivespec is not included in the map file
name, all active drives in the system will be searched for the filespec
entered. I[f the filespec is not found on any drive in the system, it will be
created on the first available drive. If the filespec does exist on a drive
in the system, the contents of the file will be overwritten with the map
file information (this will also be true if a drive is specified and the
filespec wused for the map file already exists on that drive). For this
reason, cars should be taken in choosing a name for the map file, so that
other information is not inadvertantly lost. It 1is recommended that map

files be assigned a wuniform extension (such as "/MPF") for purposes of
indentification

After a map file has been created, it is a simple matter to perform subsequent sorts

using the same parameters. Assume that you have created a map file name MYSORT/MPF. At
a later time, if you wish to sort the same file with the same sort parameters, you

could use the Following command to execute DSM4 (note that the command must be entered
exactly as shown):

OSM4 MYSQRT/Mps

Upon coming into 0OSM4, all sort parameters will be established, with the screen
display showing the current settings. At this time simply snter the Sort command at

the scan menu <3 perform the sort. Of course, any of the parameters in a map file can
be editad in the normal manner with OSM4 prior to sort ing.

The second promot is for the name of the index “ile which will be creatad. Znter the
name you wisn I3 assign to the index file. The same rules governing the creation of a
map file (i.2. tne glopbal searching and overwriting of an axisting ile) also apply to
the creation of the index file. It is recommended that index files de assigned a
uniform extansicn (such as "/IND") which will allow <or 2asy identification

The third promect is for the direction in wnicn =he sort is =3 Boe cerTormed. Answer
this prompt ~#1zn <A> if you want the records <=3 be sortzsd in Ascending (least to
greatast) orzer. To sort in Descanding (greatsst to least) order, anter <D> in

S
resgonse to this orompt.

The Fourth promst #4111 appear only if a deleted racord mark nas been soecified. [f you
wisn to writs <the record numbers of delated recards out 0 3 3enarat

ta disk file,
answer this oromot with the drive number that you want the deleted record file to be
written to. [T vou do not wish to write a deletzd record file, oress only <ENTER> in

response to this prompt.

When creating a deleted record file, the following points should be noted. The
filename of the deleted record file will be the same as the filename assigned to the
index file, and an extension of "/DEL" will be assigned to it. If any filespec on the
drive specified has the same file name and extansion as the deleted record file, the
information in that file will be overwritten with the deleted record numbers.

The last promot deals with the placement of a temporary work file. Depnending on the
length of the sort string (which is denoted in the lower right portion of the screen
in reverse video) and the number of records to be sorted, a temporary work file may be
needed to perform the sort. Answer this prompt by enter1ng the drive on which you want
the work file to be stored on, if one is needed.

The same rules which apply to the naming of the deleted record file also apply to the
work file, excapt that the file extension will be "/TMP".
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When choosing the drive on wnich the work file is to be placed, it is a wise idea to
make some pradeterminations as to the amount of spaca that will bde required dy the
work file versus the actual amount of free space on the disk which will hold the work
file. To approximate the amount of space needed by the work file, add 4 to the length
of the sort string, and multiply this result by the number of records to be sorted. If
the value you get is greater than 45,900 (and no TRSDOS drivers/filters are in high
memory), a work file may be needed and will take wup approximataly that much disk
spaca. No work file will be needed if the value is less than 45,70@.

As a rough approximation, 24@@ records which have a sort string length of 15
characters can be sortad entirely in memory, without the use of a work file. If the

number records increses to 2500, a work file will be needed, and will require about
47 900 bytes of disk storage.

After all prompts have been answered, the sorting process will begin. At this point,

the program OSORT/CMD will be 10aded from disk and will perform the actual sort. The
screen will be clearad and a signon message will appear.

Wwhile the sort is taking placs, informative messages will appear showing the orogreass
of the sort. The firs: mes;aae to appear will be "Loading" and will show the record
numpers as they ars read into memory (in incraments of 18@). As many records as
allowed by available memory will be read into memory. After the last record has been
read, or if all memory has been used, the records will be sorted. After the records
have been sortad, information will be written to the work file (if it is needed), and
the cycle of "Loading” and "Sorting” will continue for the next grouo of recoras.

After all records navs bHeen sorted, the index “ile will 2e ¢
record numbers to writa to  the index file will count 2own
racords sorted to 3. Jdnce Tinished, a messaae wiil appear sh
racords sortad and tne operition ww]l be complistz

P2 T .

atad, and the number of
rom the total ~umper of
ing the total number of

Accessina Index Files

The index files wnicn irs cresatad by 0JSM4 contiin comorsssed

intager reprasentations
37 all record numbers wnich wera selectaed. These r~=2cord numpoers arz storad in the file
according to the rasults of fthe sort. [f the scrt was oertormed “nc-ascending order,
the first rocord numoer in the index File w11l ne the “irst r=2cord in sorTad orager
(i.e. it will bDe %ne ~2cora w~ith the "smallest" sorted dati).

. -

It is a simple matzar to wutilize the index file w~hen accs
order. The following 3ASIC program statements will illus
racords in the index Tile may be accessed in sor=zd order.

sour  records in sorted
3 method by wnich all

1@ QPEN"R",1,"MYINDX/IND",2  'Open the index file (Lrl of 2)

-

29 FIELD 1, 2 AS SS 'Field the index file

3@ OPEN"R™,2,"MYDATA/DAT",Ir1 'Open data file with proper Ir!

4@ FIELD 2, XXXXXXXXX '"Establish fields in the data file

5@ FOR L¥%=1 to LOF(1) '"For as many records as are indexed

6@ GET 1,L% 'Get the record number from the index file
7% GET 2,CVI(SS) 'Get that record from the data file

83 ' Do whatever processing is required (e.g. print the records)

9% NEXT L% "Continue with the next one

109G CLOSE ‘Close the files when done

119 END

In this example, all records that were sorted will be accessed in sorted order (either

ascending or descanding, depending wupon the direction of the sort). Although very
simplistic, this example shows the one method to use in accessing an index file.
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There are various other methods which can be used to "search" through an index file to

find a given piece of information in the data file. Although these methods will not be
discussed here, one very reliable and quick method is to perform a "binary" search of
the data file using the index file.

[IMPORTANT NOTICE

Oue to the nature of alphabetic ASCII data (i.e. the characters A-Z and
a-z), an internal conversion to lower case is performed on all alphabetic
characters during the selection process, prior to performing the sort
(please note that the data file is left unchanged). [n some cases (to assure
proper results when using a "searching" routine), it is recommended that
alphabetic characters in the "search string" be converted to lower case, and
the same type of conversion be performed after the data is read in from
disk, prior to performing any comparisons.

As a final note, accessing a deletad record file will be done in much the same manner,
since the record numbers are stored as compressed integers.

Using DSM4 Within a JCL

OSM4 may be controlled entirely within a JCL. In order to do so, you must utilize a
map file which contains all of the desired sort parameters, and include in the JCL
file answers to all of the promots for the Sort option. The JCL parameter must also be
specified in the DSM4 command line (it will appezr after the map file on the command
line}.

The following is a samola JCL file which will totaily zutomatz a 0OSM4 sorz. T
assumotions ares: the map file is named SORTEZD/MPF, the index file to he creatad W1
0e named S0RTZD/IND, the sort will be in ascsnding orger, the deleted record file wi

be stored on drive 4 and the work file will be placzd an drive 3.

!
ne
11
[}
11
[

0SM4 SORTED/MPF CL
N

SORTZD/IND

1

4

[f the above JCL file s namea SORT/JCL, the “silowing command can be entared to
automate the entire sort process:

00 SORT

The first three lines of the JCL file will always be as shown (with the excention of

the map file name). The first line 1is the DSM4 command line. The second Tine (<S5)
initiates the sort option at the DSM4 scan menu. The third Tine (<N>) is answering the
prompt "Save this as a Map file (Y/N) ?".

The fourth 1line of the JCL file is the index file to be creatad. The fifth line
dictates the sort direction, and will be either <A> (ascanding) or <D> (descending).

The sixth line represents the drive on which the delete file is to be placed. If a
deleted mark is specified, a drive for the delete file must be specified. I[f no

deleted mark was specified, the sixth line in the JCL file must be omitted (i.e.-%the
JCL file will contain six lines instzad of seven).

The last line of the JCL file will always be the drive on which to place the work
file.
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The programs suppl

IMPORTANT NOTTIC

ieg with the DSM4 package are products of Logical Systems, Inc. They

have been designed ana tested to work with the LS-D0S/TRSDOS 6.x operating system. The
LS-D0S/TRSDOS 6.x coperating system 1is a product of Logical Systems, Inc., and is
licensed to Tandy Corozoration. TRSDOS is a trademark of Tandy Corporation.
This package is soia on an "as-is" basis. Logical Systems, Inc. makes no expressed or
implied warranty of any <ind with regard to the softwars or documentation. Under no
circumstances will Logical Systems, Inc. assume any liability for actual, incidental
or consequential damages resulting from the wuse of this package. Futhermore, under no
circumstancss will Logical Systems, Inc. assume any liability for actual, incidental
or consagquential damages rasulting from <the use of the _S-00S/TRSDOS &.x operating
system.
From time to time, Jccatas o this product may become avs ‘able for a nominal charge.
Customer Service intarmation on this oroduct and any available updatas may 2e acquirad
by contacting _ogiczt Svstams, Inc. at the Tollowing addrzss:
The enti 2 ina manual is Copyrigntea 1984 oy Logical Systems, [nc. It s
unlawty! iny 2art of this proaduct, by any 7means, for Lsmmefctai aurooses
or any T Iistribution, without %the axpressea written consent of, or a
Ticansing agreement om _ogical Systems, Inc.
2SM& will scrz with upper and lower case being cansider=d 2qual. [f you wish
0 maKke2 Ine sCrt cise dependent, apply the following patcn to JSORT/CMOD:
PATCH DSCRT,CMD (006,97=00:706,37=12)
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