What is
an IMAGE
Database?

Under standing the electronic filing cabinet

The Database

The HP3000, with its IMAGET databases, was bought to replace stedl filing
cabinets and paper records. The advantage that accrues in making your
records electronic is the ease with which you can now search, collate and
extract information. Y ou now have the capability to generate analytical sum-
maries which you never would have previously done using the paper
records, smply due to the magnitude of the effort required.

IMAGE isaparticularly simple, but powerfully and efficiently implemented
database. IMAGE was designed from its beginnings to be the image of a
steel file cabinet (hence its name). QueryCalc extends this basic ideaas a
combination of two procedures that are common to every office: filing cabi-
nets and spreadsheets. The filing cabinets and spreadsheets have simply be-
come electronic. Even so, procedures remain unchanged from those you
would normally perform if you were to gather up the information from the
paper records. With QueryCalc, you are going to flip through the recordsin
filing cabinets, calculate sums and averages, and enter that information di-
rectly onto the spreadsheet, creating complex summary reports rather easily.

So, if QueryCalc isto be used effectively, it becomes important to under-
stand how the filing cabinet is put together. To do this, we'll use the train-
ing database that was supplied with your copy of QueryCalc. Thistraining
database is areal database, containing 10,000 invoices and 6,000 labor tick-
ets. The database was supplied by one of QueryCalc's user organizations, a
construction company. The names of individual people, projects and com-
panies have been altered, but otherwise, it'sreal.

TIMAGE is not the only database structure found on the HP3000, but it is the one most
commonly used. Other common databases which QueryCalc supports are KSAM and
MPE files (often called flat files). All database structures are fundamentally the same. And
all database queries are identical in QueryCalc. Because IMAGE is the most commonly
used database, this chapter emphasizes IMAGE. But, if you understand IMAGE, you au-
tomatically have agood fedl for the others.
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Visualizing
a Database

A databaseis the el ectronic equivalent of afiling cabinet. Each of itsindi-
vidua drawers are datasets. The names come from mathematical set theory,
but the names are generally inconsequential. It would have been just as
easy to call the database the filing cabinet and the datasets filing drawers. If
IMAGE had been designed in today's "user-friendly" climate, the names
would probably be different. But IMAGE was designed in the early 1970's

when the principal users were data processing

The Database professionals with substantial mathematical

training. Databases and datasets were appropri-
ate names to their education and backgrounds.
We want you to think of IMAGE as asted filing
cabinet filled with drawers.

Records\E

e What should you expect to find when you open

I:FI

a file drawer (a dataset)? Hundreds of manila
folders. In IMAGE, the folders are called

records. An electronic database differs from a

\[\FI paper-filled cabinet drawer in one very particular

way. Inany singlereal cabinet drawer you may

\ have a mix of folder types. some personnel

Datasets records, some invoices, and anything else that

might fit in the drawer. That won't happen in a

database. An electronic file drawer (a dataset)

can contain only one type of record. The whole drawer must be dedicated to

invoices (or payroll checks or employee records). The dataset (the drawer)

may be very large or it may be very small, but it will always be consistent
and uniform.

This same requirement of uniformity holds true for what's written into each
manilafolder (record). With paper records, you have the capacity to write
information in the margins, scribbling notes anywhere where you can find
room. Again, that can't happen in an electronic record. Y ou can only write
or read information from lines previously specified on the record. Every
record in the dataset (the drawer) isidentical in format. It's what's entered
in those specific lines that makes up your database information. These line-
by-line entries are called dataitemsin IMAGE.

Who decided what dataitems make up arecord? Quite often, it's you—or
someone just like you sometimein the past. The electronic record in the da-
taset is generally no more than what you would have typed onto a paper
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record if it had been up to you to generate aform. Presume that you arein
charge of a construction company and it's your responsibility to generate a
labor ticket form for the employees to fill out daily. What would you make
the labor ticket look likeif it had to be done on paper?

Quite likely, you would choose something like this:

EMPLOYEE LABOR Tl CKET

Nane:

Dat e:

Job Nunber:
Regul ar hours:
Overtine hours:

The electronic version will be virtually identical, but with one important dif-
ference. Spacein acomputer is generally expensive. Text amost always re-
guires more room than a number. Storing a person's name as text has two
principal disadvantages. Thefirst isthe waste of space in storing acomplete
name where a number (employee number, social security number) would
do. And the second is the ambiguity associated with names. Any one per-
son can have avariety of things he or she may be called (Mary Smith, M.B.
Smith, etc.). So rather than use names, it is almost always preferable to use
anumber to identify a person.

Thus, the computer-equivalent record would probably look like this:

LABOR DATASET
SOCSECNUM
DATE:
JOBNUM
REGULAR:
OVERTI ME:

CAPACI TY: 10000 ENTRI ES: 5792

While this looks a little computer-ish, the reasons for making it so are
straightforward. Social Security Number, which now takes the place of the
person's name, has been reduced to SOCSECNUM for three reasons: (1)
spaces aren't allowed in a dataitem's name, (2) no dataitem name can be
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Retrieving

| nformation
from the
Database

longer than 16 characters, and (3) it'sjust simply easier to type. Other than
that, the form of the record isidentical to the paper form. This one form will
be duplicated in the LABOR file drawer (dataset) perhaps 1,000 times,
10,000 times or possibly 100,000 times, depending on how many records
you think you'll need to serve the time period the records should cover. The
number of potential recordsin adataset is called its capacity. The capacity of
adataset is not afixed amount; it can be changed as more space is required.

An IMAGE database (the filing cabinet) may have up to 199 separate data-
sets (drawers) in it, each with its own record format. For a construction
company, other datasets we would need are for JOBS-IN-PROGRESS,
EMPLOY EE RECORDS, and INVOICES.

Presume that current information fills the database. How would you find
something in the database? Let's say the question you need to ask is:

What was the sum of all invoices charged to job 8404
during the first half of 19897

The important question to ask is: how would you go about obtaining the in-
formation if al of the records were in paper form? Y ou would open thefile
drawer labeled INVOICES, find the invoices for job 8404, flip through
them and add up the total charges for those with dates which properly quali-
fy. That's exactly what you're going to do with QueryCalc and IMAGE
too. The question in QueryCalc looks like this:

@Using INVOICES sum of AMOUNT when
JOBNUM is 8404 and DATE ib 890101,890630

The question (called a database query) iswritten in a stylized English form
both you and the computer can understand. It will always look something
like this one, athough you have a great many optionsin what you can ask.

The standard QueryCalc sentence will always occur in three basic parts: (1)
the "Using..." phrase specifies which dataset (and optionally database) you
wish to search through, (2) the "sumof..." phrase specifies what informa-
tion you would like to retrieve, and (3) the "when..." phrase specifies the
conditions that must be satisfied before the record is incorporated into what-
ever calculation is requested. As you'll see in a following chapter, the
"Using..." phrase is not always necessary. QueryCalc can often deduce the
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proper dataset (file drawer) from which to retrieve the information without it
being fully specified.

An actua databaseislikely to have
more than afew datasets. Indeed,
a database will probably have
more file drawers than can be easi-

ly drawn. Six of the fifteen data-

sets of the training database,
QCDEMO, are shown here. These
are among the more important da-
“ I?\I ~~ T~ tasets in the database and will fig-
\ \INVOICES ure prominently in the exercises
/ which will appear throughout the
JOBS 7 + X . . .
/ / \ \ remainder of this Guide.
/ / \ There are two ways to search ada
EMPLOYEES CATEGORIES taset for aparticular piece of infor-
LABOR ACCOUNTS mation. The first is straightfor-
ward. Open the dataset, begin at
the beginning and read every record, front to back, marking those records
which meet the qualifying criteria. Thisis called aserial search. Thisisa
perfectly legitimate way to search a dataset, but it is aso the slowest possi-
ble way to obtain a summary of qualifying records. If there are a 100,000
records in the dataset, this method may be too time consuming to be accept-
able.
Hi gh Speed The second way to search a dataset for a particular record or set of records
Searches Uss indexing datasets (called master datasets). A master dataset sits on top

of the filing cabinet like afile of 3x5 index cards, not unlike the indexing
cardsin alibrary file. But in this case, the 3x5 master dataset cards contain
record numbers. If we wanted to find al of theinvoicesin the INVOICES
dataset which are associated with the the job 8404, and the dataitem JOB-
NUM was a search item, the master dataset will point to first and last in-
voices which have JOBNUM = 8404. Each succeeding invoice itself will
point to next and previous records which also have JOBNUM = 8404, thus
forming a chain. The first record obviously can't point to a previous
record, so it becomesthe chain head. Likewise, the last record isthe chain
tail. Now, instead of searching the entire dataset, record by record, we can
simply go to the 3x5 index card file, find the record for JOBNUM = 8404,
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go to that particular record in INVOICES, starting optionally at either the
chain head or the tail, follow the chain and read only those records which
have the proper JOBNUM, as shown. In place of reading 10,000 records,
we now may have to read only 30 records. This form of search will be
much faster. The moral? Al-

ways use a chained search if

possible. QueryCalc will do

_~ master dataset this automatically if one of

JOB-ID the dataitems used in your

guery question is a search

“chained path" . i
for JOBNUM item. If there are multiple
/ the records in which Search Ite_ms m_ your ql'fery
JOBNUM = 8404 question (implying multiple
— 3x5 card-like master data-
| = sets), QueryCalc will choose
T . the chained path with the

[~ the detail dataset .

— — INVOICES feweﬂ. numbe_r of entries. Al-
ternatively, if your query

Selecting the
Search
ltems

guestion uses no search

items at al, QueryCalc must

use a serial search. Query-
Calc will announce that too, specifying how many records will have to seri-
ally searched, thereby providing you with an estimate of how long the query
question islikely to take.

There are two kinds of datasetsin an IMAGE database, detail datasets (the
file drawers) and master datasets (the 3x5 index cards). And there are two
kinds of dataitems. Technically, these are called either key items (search
items) or attributes (non-search items), although these names aren't com-
monly used in reference to IMAGE databases. A search dataitem is adata-
item which has a chaining path back to a 3x5 card master dataset. The ques-
tion is: which items should be search items. And which items should not
be? The answer partly depends on your use of the database.

Consider the employee LABOR tickets dataset that we just constructed.
Which items are good candidates for search items? The better way to ask
that question is. how many ways are you likely to want to retrieve informa-
tion from the LABOR dataset? Certainly, you would like to know the sum
of hours that a particular person has worked. That means that SOCSEC-
NUM must be a search item. You would also like summaries of al of the
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labor tickets charged to a particular job, thus JOBNUM must also be a
search item. Therefore, we can be sure that these two items on the LABOR
dataset need to be search items. Arethere any others?

LABOR DATASET

SOCSECNUM [search item
DATE:

JOBNUM [search item
REGULAR:
OVERTI MVE:

CAPACI TY: 10000 ENTRI ES: 5792

Why shouldn't the dataitems for regular and overtime hours also be search
items? Because you are rarely going to need to search for al of the records
that have 13.1 hours of regular labor recorded in them. It's not the kind of
guestion that you would normally ask. The only items that should be search
items are those items that have some definite value, not an indeterminate val -
ue like 13.1. What about DATE then? It certainly has definite values.
Should it be a search item? Possibly. Whether it should be or not wholly
depends on what kind of questions you are likely to ask.

Arethere penalties associated with making some items search items and oth-
ersnot? Yes, there are several, but they are generally small. IMAGE will
only alow 16 itemsin any one dataset to be search items. Thislimitisnot a
severerestriction however. Good database design practice would generally
not have more than about four, five or six search items in a single dataset.
Each additional search item in a dataset requires that the dataset take up a bit
more space on the disc; so there is a small penalty paid for disc space. A
dightly more substantial penalty isthat new entries placed into a dataset re-
quire greater processing time than they otherwise would. EXxisting search
chains must be altered for each newly inserted dataset record. Or, alterna-
tively, if achain for the newly entered value does not already exist, achain
for the new value must be created. Again, these are generally not severere-
strictions. The final penalty can occasionally be the most bothersome. A
search item is a key item in the database and IMAGE will not allow key
items to be modified or updated the way that non-key (attribute) items can
be. The only easy way to modify a key item is to delete the entire record
and re-enter it, thus automatically rebuilding all of the necessary chains.
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Fred White's
Rules for
Chaned
Search Paths

Schematizing
The
Database

Search itemswill never be beneficial when entering data into a database. In
general, they can only slow data entry down. But they will be invaluable
when extracting and summarizng information from the database. All report
generators use available chained search paths, if possible. QueryCalc makes
especially good use of the available chains. When, then, should search
chains be defined? Fred White, one of the original members of the HP de-
sign team for IMAGE and now associated with Adager, offersthese rules:

A chained path should be defined if:

* itisnecessary for the application,

* itsspeed of accessis better than a serial search and
it's frequently used, or

* itsspeed of accessis so much better than a serial
search that it's cost effective even if it's
seldom used.

If you are responsible for participating in the initial design of the database,
the only question that usually arises concerns dataitems such as the DATE.
Should DATE be a chained search item or not? Will it be used often enough
to warrant a chain? Fred White's conclusion is: "when in doubt, leave it
out". If the omission of a search item becomes a burden because of long se-
rial search times, or searches are performed on the database in a manner not
originaly anticipated, that fact will become increasingly obvious. It's pos-
sible add a search path to an IMAGE database by using any one of the avail-
able products which restructure an IMAGE database (e.g., ADAGER from
Adager, DBGENERAL from Bradmark Computer Systems, or DB-
CHANGE from Hewlett-Packard). But we politely disagree with Fred,
who is otherwise a good friend. Our own experience suggests that if you
have doubts, the item should be made a search item now rather than later.

An IMAGE database can quickly grow so complicated that attempting to
draw it as afiling cabinet would become fairly messy. Thus, if you wish to
draw the database, it becomes necessary to schematize it in the fashion
shown on the facing page. Using standard symbols, master datsets (the 3x5
indexing cards) are drawn astriangles. Detail datasets (the file drawers) are
drawn either as trapezoids (Hewlett-Packard's preferred notation) or as rec-
tangles, as shown. Chained search paths are drawn as connecting lines
from the master datasets to the detail datasets, landing on their respective
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EMP-ID
(master) CAT-ID
(master)
JOB-ID
(master)
L(;A?QIR INVOICES
(detail) (detail)
EMPLOYEES
JOBNUM (detail) JOBNUM
SOCSECNUM LNAME CATEGORY
DATE FNAME
— SOCSECNUM
REGULAR AMOUNT
OVERTIME CITY g/:#ENCE
STATE
ZIP
MARRIED
NUMDEPEND

search items. But even the figure shown above is only a small fragment of
the training database, QCDEMO; not all of the dataitems are shown for the
detail datasetsillustrated nor are al of the master datasets and their search
paths shown. Most commonly, the structural form of the database is smply
printed out rather than drawn.

How can you determine the form of your own databases? That's easily
done using the @FORM command in QueryCalc. An examination of the
structure of QCDEMO is aworthwhile brief exercise. Quitelogicaly, you
will not be able to fully utilize the information contained in your databases
until you understand how the databases are constructed.

A Walki ng Tose how QCDEMO, the construction company database, is put together,
Tour Of type the following at your terminal:

QCDEMO

: HELLO USER. Al CS
 RUN QC. QCPROGS. Al CS
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Automatic
vS. Manual
M asters

You are now in QueryCalc. Press RETURN to move into the first spread-
sheet screen and type:

@DPENDB QCDEMO FRONT

to open the database. The database password (FRONT) must bein all caps.
To insure that the database was successfully opened, type:

@HOWDB

If you have obtained proper entry into the database, QCDEMO will have an
arrow pointing at its name, indicating that it is the default database (the data-
base that will be chosen should there be severa open at atime and you have
not specified which you wish to use). If the open has failed, the most likely
causeis that QCDEMO has not yet been entered into QueryCalc's diction-
ary. PressRETURN to return to the spreadsheet.

Now we are freeto look at QCDEMO. Type:
@ORM

The first screen displays the datasets of QCDEMO and is duplicated on the
opposite page. Just as 3x5 index cards rest on top of a filing cabinet,
QueryCalc will place the master datasets on top of the detail datasetsin the
map of datasets. The information displayed is the name of the datasets,
their current number of entries and their maximum capacities. Datasets more
than 80% full are marked with an asterisk (the 80% full mark is often con-
sidered to be the maximum useful density of adataset). Additiondly, if the
dataset is a master dataset, @FORM will indicate whether the dataset is a
manual master or an automatic master.

The difference between an automatic and a manual master isillustrated by
the following example. If you were entering new employee labor tickets into
the LABOR dataset and typed JOBNUM = 8912, and the indexing master
dataset for JOBNUM was an automatic master and there were no previous
entries in the master dataset for 8912, that job number would automatically
be entered into the master dataset and a chained search path would be imme-
diately established for the new value, 8912. Thisfeature can be either use-
ful or troublesome, depending on your perspective. If 8912 was typed in
error, you would never know it. But if the master dataset (JOB-1D) had
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SETS OF DATABASE QCDEMO

MASTER DATASETS: ENTRI ES CAPACI TY
CAT-1D automati c 120 501
SUBCAT- | D automati c 70 101

Master Datasets JOB-1D automati c 76 101
ACCOUNT- | D automati c 483 1001
EMPLOYEE- | D automati c 185 501

| | KEYNAME- | D automati c 1 1
DUMWSORT automati c 476 1001
NAME- | D automati c 133 501
DETAI L DATASETS: ENTRI ES CAPACI TY
JOBS 53 102

— CHANGES 59 78
JOBESTCOST 3598 4572
TAXRATE 55 507
CATEGCORI ES 120 510
— SUBCATS 67 114

EMPLOYEES 181 505
PAYRATE 737 1005
LABOR 5796 7336
PAYRECORD 4051 5137

Detail Datasets ACCOUNTS 482 1002
| NVO CES 9962 12610
CHECKS 5445 6900
SCHEDULES 0 1004
FI XEDASSETS 82 504

The master and detail datasets of QCDEMO

been constructed as a manual master and the value 8912 had not already
been entered manually into the master, ajobnum of 8912 would be rejected
when you attempt entry into the detail dataset. All search item values en-
tered into a detail dataset must be previously entered into their respective
manual masters to prevent just this mistake.

Manual masters aso have afew other attributes that differentiate them from
automatic masters. An automatic master can never have more than one data-
item in it, the search item, and it must have at least one path to one detail da-
taset. Manual masters, in contrast, may contain many dataitems. And they
may be "standalone" datasets (that is, they do not need to be associated with
any detail dataset). However, neither form of the master dataset can ever
have more than one search (key) dataitemiinit..
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Mastering
the Details

All of the master datasetsin QCDEMO are automatic masters. That's often
the case when the data entry (application) programs are written to check the
validity of the data before it's entered into the database rather than use value
checking features inherent to a manua master.

FORM OF DATABASE QCDEMO

LABOR [detail dataset]
| TEMS DATA TYPE
SOCSECNUM Ul0 [text] [search iteni
JOBNUM 1 [ nuni [search iten]
REGULAR R2 [ num
OVERTI ME R2 [ num
DATE U6 [text] [search iteni
AMOUNT R4 [ num
SUBCAT 1 [nuni
FI CA R2 [ num
FUTA R2 [ num
NVESC R2 [ num

CAPACI TY: 7336 ENTRI ES: 5796

The LABOR tickets dataset of QCDEMO

To see what a dataset or dataitem looks like in detail, you can simply type
the name of the dataset or dataitem once you are in @FORM. For example,
type LABOR. What will appear on your termina will be amap of the labor
tickets dataset, as shown above.

Thisisthe actual form of the LABOR ticketsin QCDEMO, not all that dif-

ferent from the one designed afew pages earlier. The three chained search
items, SOCSECNUM, JOBNUM, and DATE are marked. The maximum
capacity of the dataset and its current entry count are shown, as are the data-

item types for each of theitems. Only two types of data are stored in a data-
base: text and numbers. QueryCalc is not particularly sensitive to the manner
in which a number is stored. All numbers, regardless of their original data
types, are automatically converted into high-resolution numbers (double
reals) when they are imported from the database into the spreadsheet. Thus,

displaying the numeric datatype is more for your information than for practi-

cal use. Although you are not likely to be greatly concerned about the actual

datatypes of theindividual dataitems, you'll find it useful to know what each
data type means.
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Two basic types of number representations commonly exist in computers:
integers (whole numbers) and reals (a"rea” number is said to be a number
with adecimal point) (Table 2-1). Both numeric types may be specified to
be of various resolutions (that is, capable of resolving and accurately keep-
ing track of perhaps a penny in abillion dollars). Rea numbers are speci-
fied as either short (32-bit) or long (64-bit) numbers. Their respective data
types are labeled R2 and R4 in IMAGE. Integer numbers (numbers without
decimal points) may be either short (16-bit), intermediate (32-bit) or long
(64-bit) integers, written as 11, 12 or 14 data types, respectively.

Slight modifications of the integer number types occur for the J1, J2 and J4
data types, which are used principally in COBOL, a common programming
language. COBOL places additional restrictions on the range of values that
an integer number may take. The J data types observe these restrictions.
Another form of modified integers are the K data types, caled logicals. A
K1 or K2 number isidentical to an 11 or 12 number, but is limited to posi-
tive values only.

Various other techniques have a so been devised to store numbers. Two of
these techniques involve the storage of numbers more like text than anormal
numeric representation. Integer numbers stored in this fashion are called
packed and zoned integers (P and Z data types, respectively). The resolu-
tion capacity of apacked or zoned integer is not fixed but is specified at the
time of database creation.

Only two types of text datatypes exist: either wholly upper case (the U data
type) or both upper and lower case (the X data type). The length of the
string of characters which can be entered into atext dataitem field is speci-
fied at the time the database is designed. Due to the manner in which text is
stored, the length must always be an even number. Text dataitem lengths
greater than 40 characters are rarely used.

If you are going to successfully extract information from your databases,
you will find it useful to have printed copies of the structures of the relevant
databases. In general, it isimpossible to remember all of the dataitems and
datasets if the databases are complex. Although the @FORM command is
always available, printed copies of the database structures are a valuable ref-
erence.
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DATA IMAGE TYPE COMMONLY LENGTH IN

TYPE SPECIFICATION CALLED BITS RESOLUTION
NUMBER R2 SHORT REAL 32 BITS 1IN =4 MILLION
NUMBER R4 LONG REAL 64 BITS 1IN +2x1016
NUMBER 11 SHORT INTEGER 16 BITS 1IN +32,768
NUMBER 12 MED. INTEGER 32 BITS 1IN + 2 BILLION
NUMBER 14 LONG INTEGER 64 BITS 1IN +2x1019
NUMBER Ji SHORT COBOL 16 BITS 1IN +10,000
NUMBER J2 MED. COBOL 32 BITS 1IN +1 BILLION
NUMBER J4 LONG COBOL 64 BITS 1IN +1x1019
NUMBER K1 SHORT LOGICAL 16 BITS 1IN 65,536
NUMBER K2 LONG LOGICAL 32 BITS 1IN 4 BILLION
NUMBER = PACKED 4 BITS/DIGIT USER SPECIFIED
NUMBER z ZONED 8 BITS/DIGIT USER SPECIFIED
TEXT X TEXT STRING 8 BITS/CHAR USER SPECIFIED
TEXT U UPPERCASE 8 BITS/CHAR USER SPECIFIED

Table 2-1. The data types used in IMAGE

Three views of the database are recommended for printing. They are: func-
tion key [f1], the sets of the database; function key [f4], the paths of the da-
tabase; and function key [f2], the complete structure of the database. To
print these views to your system line printer, pressfirst [f6], print to the line
printer, and then in turn [f1], [f4], and [f2]. Press[f7], print to terminal, to
redirect the output of @FORM back to your terminal’s screen.

From these three views you have all of the information necessary to draw
the database schema in the manner shown on page 2-9. All that needs to be
done isto connect the master datasets with their respective search itemsin
the detail datasets. The view [f4], the paths of the dataset, shows you how
that isto be done. Asyou become more familiar with IMAGE, you will be
able to draw the appropriate schemas more rapidly and will soon dispense
with the need to draw them at all.

The complete printed @FORM of the training IMAGE database, QCDEMO,
appears on the next several pages, printed in the order: Sets[f1], Paths[f4],
and All [f2].
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SETS OF | MAGE DATABASE Q:DEI\/D‘

MASTER DATASETS: ENTRI ES CAPACI TY
CAT-1D automati c 120 501
SUBCAT-1 D aut omati c 70 101
JOB-1D automati c 76 101
DATE-1D aut omati c 951 3659
ACCOUNT- | D aut omati c 483 1001
EMPLOYEE- | D aut omati c 185 501
DUMWYSORT automati c 1 1=
KEYNAME- | D aut omati c 476 1001
NAME- | D automati c 133 501

DETAI L DATASETS: ENTRI ES CAPACI TY
JOBS 53 102
CHANGES 59 78
JOBESTCOST 3598 4572
TAXRATE 55 507
CATEGORI ES 120 510
SUBCATS 67 114
EMPLOYEES 181 505
PAYRATE 737 1005
LABOR 5796 7336
PAYRECORD 4051 5137
ACCOUNTS 482 1002
I N\VO CES 9962 12610
CHECKS 5445 6900
SCHEDULES 0 1004
FI XEDASSETS 82 504

* The indicated dataset(s) are now nore than 80% full

The[f1] printout. A listing of the master and detail setsin
the selected database.
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PATHS OF DATABASE QCDEMD |

this master

dat aset has

pat hs to these
detai|l datasets

using this

search item

with this item
sorting the chain

CAT-1D CATEGORI ES CATEGORY
| NVOl CES CATEGORY
SCHEDULES CATEGORY
FI XEDASSETS CATEGORY
SUBCAT- | D JOBESTCOST SUBCAT
SUBCATS SUBCAT
| NVOl CES SUBCAT
JOB-1D JOBS JOBNUM )
CHANGES JOBNUM The Paths printout compactly @splays
JOBESTCOST JOBNUM
TAXRATE JOBNUM
PAYRATE JOBNUM
LABOR JOBNUM |~
| NVOl CES JOBNUM
DATE- I D LABOR DATE
PAYRECORD DATE
| NVOl CES DATE
CHECKS DATE
ACCOUNT- | D ACCOUNTS ACCTCODE
| NVOl CES ACCTCODE
CHECKS ACCTCODE
EMPLOYEE- | D EMPLOYEES SOCSECNUM
PAYRATE SOCSECNUM
LABOR SOCSECNUM DATE
PAYRECORD SOCSECNUM
DUMMYSORT EMPLOYEES ENTER- AN- X L NAVE
ACCOUNTS ENTER- AN- X KEYNANE
KEYNAME- | D ACCOUNTS KEYNANE
NAVE- | D EMPLOYEES LNAME

The[f4] printout. A list of the chained paths which link the master
datasets to detail datasets in the selected database.
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| SETS OF DATABASE QCDEMD |

CAT-1D [autonatic nmaster]

| TEMS DATA TYPE
CATEGORY 11 [nuni
CAPACI TY: 501 ENTRI ES: 120

[key itemwi th 4 paths]

24% FULL

SUBCAT- I D [automati c master]

| TEMS DATA TYPE
SUBCAT 1 [num [key itemw th 3 paths]
CAPACI TY: 101 ENTRI ES: 70 69% FULL
JOB-1D [automati c master]
| TEMS DATA TYPE
JOBNUM 1 [num [key itemwi th 7 paths]
CAPACI TY: 101 ENTRI ES: 76 75% FULL
DATE-I D [aut onati c nmaster]
| TEMS DATA TYPE
DATE U6 [text] [key itemw th 4 paths]
CAPACI TY: 3659 ENTRI ES: 951 26% FULL

ACCOUNT- | D [ aut omati c naster]

| TEMS DATA TYPE
ACCTCODE 11 [nuni
CAPACI TY: 1001 ENTRI ES: 483

[key itemw th 3 paths]

48% FULL

EMPLOYEE- I D [autonati c master]

| TEMS DATA TYPE
SOCSECNUM UL0 [text]
CAPACI TY: 501 ENTRI ES: 185

[key itemwi th 4 paths]

37% FULL

The[f2] printout. A complete listing of all of the datasets, data-
items, and dataset capacities for the selected database.
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DUMWSORT [ aut omati c master]

| TEMS DATA TYPE
ENTER- AN- X U2 J[text] [key itemw th 2 paths]
CAPACITY: 1 ENTRIES: 1 100% FULL

KEYNAME- | D [ aut onati c naster]

| TEMS DATA TYPE
KEYNAVE Ul4 [text] [key itemwith 1 path]
CAPACI TY: 1001 ENTRI ES: 476 48% FULL

NAME- | D [aut omatic naster]

| TEMS DATA TYPE
LNAME Ul4 [text] [key itemwith 1 path]
CAPACI TY: 501 ENTRI ES: 133 27% FULL

JOBS [detail set]

| TEMS DATA TYPE

JOBNUM 11 [num [search item
DESCRI PTI ON1 W0 [text]
DESCRI PTI ON2 W0 [text]
DESCRI PTI ON3 W0 [text]
DESCRI PTI O\4 W0 [text]
SI TENUM 1 [num
CONTRACTAMOUNT R4 [ num
Bl DDATE U6 [text]
STARTDATE Us [text]
MONTH U2 J[text]
ESTCOVPDATE Us [text]
ACTCOVPDATE Us [text]
WCEXEMPT U2 J[text]
BUI LDERSRI SK U2 [text]
OANER U20 [text]
ADDRESS U40 [text]
caTyYy Ul6 [text]
STATE U2 J[text]
ZI P Ul0 [text]
PHONE Ul2 [text]
JOBCOST R4 [ num
WORKCOWVPLETE R4 [ num
PRI ORCOST R4 [ num
PRI OREARNED R4 [ num
Bl LLED R4 [ num
RETAI NAGE R4 [ num
GRT R4 [ nunm

CAPACI TY: 102 ENTRI ES: 53 52% FULL




CHANGES [detail set]
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| TEMS DATA TYPE
JOBNUM 11 [num [search iteni
DESCRI PTI ON1 U40 [text]
DESCRI PTI ON2 U40 [text]
DESCRI PTI ON3 U40 [text]
DESCRI PTI O\N4 U40 [text]

CAPACI TY: 78 ENTRI ES: 59 76% FULL

JOBESTCOST [detail set]

| TEMS DATA TYPE
SUBCAT 11 [num [search iteni
JOBNUM 11 [num [search iteni
ESTCOST R4 [ nun

CAPACI TY: 4572

ENTRI ES: 3598

79% FULL

TAXRATE [detail set]

| TEMS DATA TYPE
JOBNUM 1T [nun [search iteni
S| TETAX R2 [ num
STARTDATE U6 [text]
TERVDATE U6 [text]
CAPACI TY: 507 ENTRI ES: 55 11% FULL
CATEGORI ES [detail set]
| TEMS DATA TYPE
CATEGORY 1T [nun [search iteni
SCHEDULE W2 [text]
DESCRI PTI ON1 W40 [text]
AMOUNT R4 [ num
DATE U6 [text]
CAPACI TY: 510 ENTRI ES: 120 24% FULL
SUBCATS [detail set]
| TEMS DATA TYPE
SUBCAT 1T [nun [search iteni
DESCRI PTI ON1 W40 [text]
SUBCONTRACTED W2 [text]
CAPACI TY: 114 ENTRI ES: 67 59% FULL
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EMPLOYEES [detail set]

| TEMS DATA TYPE

ENTER- AN- X U2 J[text] [search item

LNAME Uld [text] [search iten] [sort iten]
FNAMVE Ul0 [text]

SOCSECNUM Ul0 [text] [search item
ADDRESS W0 [text]

aTy Ul6 [text]

STATE U2 [text]

ZI P Ul0 [text]

PHONE Ul2 [text]

MARRI ED U2 [text]

NUMDEDUCTI ONS 1 [nuni

STARTDATE Us [text]

TERMDATE Us [text]

TERMREASON U30 [text]

| NSURANCE R2 [ nuni

Fl CA R2 [ num

FUTA R2 [ num

NMESC R2 [ num

CAPACI TY: 505 ENTRI ES: 181 36% FULL

PAYRATE [detail set]

| TEMS DATA TYPE

SOCSECNUM Ul0 [text] [search item
JOBNUM 1 [num [search item
CLASS U2 [text]

RATE1 R2 [ num

RATE2 R2 [ num

RATE3 R2 [ num

RATE4 R2 [ num

RATES R2 [ num

RATE6 R2 [ num

RATE7 R2 [ num

RATES R2 [ num

RATE9 R2 [ num

CAPACI TY: 1005 ENTRI ES: 737 73% FULL




LABOR [detail set]

| TEMS
SOCSECNUM
JOBNUM
REGULAR
OVERTI ME
DATE
AMOUNT
SUBCAT
FI CA
FUTA
NVESC

CAPACI TY: 7336
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DATA TYPE

U10 [text] [search item
1 [num [search iten
R2 [ nunm

R2 [ nunm

U6 [text] [search iten] [sort iteni
R4 [ nunm

1 [num

R2 [ nunm

R2 [ nunm

R2 [ nunm

ENTRI ES: 5796

79% FULL

PAYRECORD [detail set]

| TEMS
SOCSECNUM
GRCSS
FI CA
FUTA
NVESC
FEDW TH
STATEW TH
DEDUCT! ON
CHECKNUM
AMOUNT
DATE
REGULAR
OVERTI ME
I NSURANCE

CAPACI TY: 5137

DATA TYPE
U10 [text] [search item
R4 [ nunm
R2 [ nunm
R2 [ nunm
R2 [ nunm
R2 [ nunm
R2 [ nunm
R2 [ nunm
1 [num
R4 [ nunm
U6 [text] [search item
R2 [ nunm
R2 [ nunm
R2 [ nunm

ENTRI ES: 4051

79% FULL

ACCOUNTS [detail set]

| TEMS
ENTER- AN- X
DESCRI PTI ON1
KEYNAVE
ADDRESS
aTy
STATE
ZI P
PHONE
ACCTCODE

CAPACI TY: 1002

DATA TYPE

U2
u40
ul4
u40
ul6
U2
u1o0
uiz
11

ENTRI ES: 482

[text]
[text]
[text]
[text]
[text]
[text]
[text]
[text]

[ nuni

[search item

[search iten] [sort iteni

[search item

48% FULL
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I N\VO CES [detail set]

| TEMS DATA TYPE
CATEGORY 1 [num [search item
SUBCAT 1 [num [search item
JOBNUM 1 [num [search item
ACCTCODE 1 [num [search item
| N\vO CENUM 1 [num
AMOUNT R4 [ nunm
DI SCOUNT R2 [ num
BALANCE R4 [ num
DATE U6 [text] [search item
CAPACI TY: 12610 ENTRI ES: 9962 79% FULL

CHECKS [detail set]

| TEMS DATA TYPE
ACCTCODE 1 [num [search item
AMOUNT R4 [ nunm
DATE U6 [text] [search iten
CHECKNUM 1 [num
CAPACI TY: 6900 ENTRI ES: 5445 79% FULL

SCHEDULES [detail set]

| TEMS DATA TYPE
CATEGCORY 1 [num [search iten]
DESCRI PTI ON1 U40 [text]
DESCRI PTI ON2 U40 [text]
DESCRI PTI ON3 U40 [text]
DESCRI PTI ON4 U40 [text]
AMOUNT R4 [ nunm
DATE U6 [text]
CAPACI TY: 1004 ENTRIES: O 0% FULL

FI XEDASSETS [detail set]

| TEMS DATA TYPE

CATEGORY 1 [num [search item
DESCRI PTI ON1 U40 [text]

DESCRI PTI ON2 U40 [text]

AMOUNT R4 [ nunm

DATE U6 [text]

SCHEDULE U2 [text]

YEARDEPR R4 [ nuni

NETVALUE R4 [ nuni

TERVDATE U6 [text]

CAPACI TY: 504 ENTRI ES: 82 16% FULL




Concepts
Introduced in
Chapter 2
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DETAIL DATASET

MASTER DATASET

SEARCH ITEM

CHAINED PATH

NON-SEARCH ITEM

AUTOMATIC MASTER

SERIAL SEARCH

DATABASE FORM

REAL NUMBERS

INTEGER NUMBERS

RESOLUTION

the basic "file drawer"
the 3x5 card index dataset

adataitem in a dataset for
which a chained search path
exists

the linking together of al of
the records which share a
common search item value

any of the other dataitemsin a
dataset for which no search
chain exists

search item values (for which
no chained search path cur-
rently exists) are automatically
created when an automatic
master is used

asearch of al of therecordsin
adataset, first to last

the schematic drawing of the
database's structure

numbers with decimal points

whole (non-fractional)
numbers

the largest usable number after
which accuracy will be lost




