Databases

And that’s agic...

Mark Whitehorn conjures up tricks to use in Access. He finds it is a product that knows
where its towel is, without any flannel, and has meta-data which needs to be stored.

ou can use Shift F2 virtually

anywhere in Access. It opens a

“Zoom box” where you can edit
the text upon which your edit cursor was
sitting. Use it whenever the text you are
trying to read sits in a small box. It is mega-
useful when entering a complex condition in
a query, say. It works for users of your
application who can be encouraged to use
Shift F2 when entering data into a form.

You can also use Shift F2 while

programming. If you place the edit cursor
on a user-defined function, pressing the
magic key combination will jump you to the
definition of that function. Doing the same
on an Access function like CurrentDB (i.e.
not user-defined) will open up the object
browser at the appropriate place.

Committing records

Another useful tip to feed to your users is
that Shift Enter will commit an edited record
to disk without the need to move onto the
next record. (Or click on the edit record
symbol on the left of the form.)
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Fig 1 Inside the data dictionary. Intuitive, isn’t it?
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Access currency formats

If you choose currency as data-type for a
field, Access will use whatever Windows
has been told is the default currency (via the
control centre). However, once a data-type
has been assigned to be dollars, say,
Access won't change this to pounds if the
data file is moved to a Windows machine
where the default currency is pounds. This
makes perfect sense (since the absolute
value of items would alter as data files were
moved from country to country) but needs
to be remembered if you are distributing an
application into other countries.

A free toy for data mining in the data
dictionary

Access is a product that really knows where
its towel is. Well, in the literal sense it has no
idea of the physical location of its textile de-
humidifying implement; in fact, it probably
hasn’t got one. What it does have is the
database equivalent, which is called meta-
data, and it certainly knows where that is —
in the data dictionary. Your problem is trying
to read that data and |
have a solution.

A database consists of
the user’s data stored in
tables. A DBMS also has
to store information which
“describes” the database
itself (the names of the
tables, the names of the
queries, the explicit joins
between the tables, the
data integrity constraints
4 etc). Such information is
"L known as meta-data. One

of Codd’s rules that
define a Relational DBMS
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says that the meta-data can’t be stored any
old way; it must be stored as data in tables,
just like the user’s data. Access obeys this
rule and stores the meta-data in a series of
hidden tables, the names of which all begin
with MSys (presumably standing for
Microsoft System). The data in the tables is
the meta-data, the tables themselves can
be referred to as the data dictionary.

Codd says that storing the meta-data in
the same way as the user data ensures that
the users of the database can access the
meta-data in the same way in which they
access their normal data. So any user who
has learnt to query their data to find out,
say, how many customers live in Hereford,
can use the same techniques to find out
how many forms there are in the database.

All of this is fine and dandy in theory but
in practice it rarely works, for a very simple
reason: the database designers are free to
use whatever data format they like within
the tables to represent the structure of the
database, and they seem to choose very
abstract formats. In Access, for example,
data about the queries is stored in a table
called MsysQueries (Fig 1).

The first 15 rows in the table shown,
define one query in the database. In order
to find out what sort of query it is, you have
to find the value 1 in the Attribute field within
the first 15 rows and then look up the value
in the field called Flag.

Flag value Meaning
Select
Make
Append
Update
Delete
Crosstab
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Fig 3 (below) The
GUI front-end to
Black.mdb
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cannot recommend it as an operating
system for RDBMSs.

Finally there is Windows NT. This is not
as stable as UNIX, and we could debate for
some time whether it is really a stable
enough platform for a mission-critical
RDBMS. It is apparent however that many
people are migrating to it and that the major
RDBMS firms are providing products for it. If
you choose to use Windows NT, at least
you will have lots of company, so that’s my
general recommendation unless you have
good reason to choose otherwise.

Each of the big three has an
offering for NT: IBM has DB2 for NT,

)
epresentation of the Data
Dictionary

Oracle has Oracle for NT, and
Microsoft has SQL Server. Two of
these products have a history of
running on other platforms, and all

worked that out - Comsls
from a quick
glance. None of

Tables |

Fanms | | Warins Heladnaniips

this is

documented (at Querlea |

Repans ki les

[

least for normal

three have perceived strengths and
weaknesses.

DB2 is famous for running on
mainframes, being very big,
powerful and secure, and being a
pig to drive. Oracle is famous for
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mortals) so how
did | find out? For Sl
my sins, | teach
the database
course at Dundee
University. One of the projects | set the
students this year was to build an Access
application that displayed the meta-data in
a user-friendly fashion. In order to do this,
the students had to “reverse engineer” the
data they observed in the data dictionary,
working out what all the bizarre formats
meant before generating queries that made
sense of them.

Talwie

Student demonstration

It seemed a shame for this work to be
wasted, so | am including one of the better
ones on our cover-mounted CD-ROM (in
Black.mdb). This was written by one
Johnny Black and includes some notes he
made about the formats used within the
data dictionary.

Three riders: first, remember this was a
student project, so neither Johnny nor | can
guarantee that all his conclusions are
correct. Second, the structure of the data
dictionary varies between different versions
of Access. Black.mdb was written
specifically for version 2.0 and may well not
provide accurate information if imported into
later versions. Third, this work was
completed to a tight time schedule and had
| given the students more time could
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obviously have been improved. With those
riders, Black.mdb should still serve as an
excellent starting point for anyone who
wants to examine the data dictionary.

Operating theatre

Having covered the hardware aspect of
client-server computing, we can move on
to a more contentious area: the operating
system and the back-end DBMS.

Assuming for a moment that you do not
want to stray into the realms of mainframes
just yet, the obvious operating systems onto
which a PC database application could be
up-sized are UNIX, Novell NetWare and
Windows NT.

UNIX is possible, but my experience is
that most PC users tend to shy away from
it, which is a shame because it’s a very
stable platform for RDBMSs.

Next comes NetWare, which some
people may consider, especially if they are
using it as their NOS for file and print. The
problem is that NetWare was optimised for
precisely those functions, not as an
application server. So although products
like Oracle 7 are available for NetWare, in
practice they sell like cold cakes.

| love NetWare dearly as a NOS but

running on UNIX, being very big,
powerful and secure, and being a
pig to drive. SQL Server is famous

Ferpoe:
HEMIHE
[ \ | for running on NT and having a

great user interface.

If you are currently an Access user, the
obvious choice is surely SQL Server from
Microsoft. After all, you are already happy
with Access: SQL Server comes from the
same company So you can expect the
same quality of software. You can also
expect a high level of compatibility between
the front-end and the back, so is there even
a question here?

The answer is “Yes”, there is a serious
question, but a relatively complex one with
several facets. Access and SQL Server
were both developed within Microsoft but
by different development teams. My
experience is that the teams can produce
differing standards of products, so the fact
that both of these come from Microsoft is
largely irrelevant. Indeed, SQL Server was
originally a Sybase product and still has
large chunks of Sybase code buried within it
which has no connection with Microsoft at
all. This code includes the query-optimiser
which is “less-than-optimal”.

In my June issue column | suggested
that many client-server databases are also
mission-critical to a greater or lesser extent.
There is a huge gulf between a word
processor and a database which stores
information crucial to the survival of a

Databases
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Fig 4 Using DB2 for NT is actually a pleasant experience, at least in the new version.

Clockwise (from top left): Choosing fields for a table; setting the primary key; setting data types;

the main control area for DB2

company. It generally doesn’t matter much
if the former falls over occasionally: the latter
must be much more stable and, if it fails,
must fail gracefully so it can continue to
work when restarted.

Companies like Oracle and IBM have
always worked in mission-critical
environments and understand that, in this
environment, the stability and data-integrity
of the product is of paramount importance.
They understand that software mustn’t be
shipped until it is really rock-solid.

Now ask yourself what you think about
Microsoft’s track record in producing
software that never falls over? Ask yourself
how many times you have heard about
bugs turning up in new releases of
Microsoft products which will “be fixed in
the next version”. I'm not suggesting that
Microsoft can’t learn about mission-critical
software. What | am suggesting is that |
want to see a good track record before |
commit my data to a given product. |
believe IBM and Oracle have already
demonstrated such a track record.

“Ah, but what about drive-ability?” you
ask. “You're really suggesting that we use
a product with a Neolithic user-interface.”
(Those of you who haven’t experienced
the joy of playing with the current version
of DB2 for NT may be surprised to
discover that it still has a command-line
interface. No, I'm not joking, or
exaggerating. Yes, | do mean you don’t
get cute little buttons, icons and slider

bars. You have to type a string of
characters into a textbox in order to drive it.)

But no, | wouldn’t inflict a command-line
on anyone. The good news is that | have
been playing with the new version of DB2
Universal Database for NT (due for release in
October) which has a really intuitive,
easy-to-use interface. In fact, it closely
resembles Access (Fig 4).

Of course, if we are allowed to talk about
next versions, Microsoft is likely to say the
next version of SQL Server will fix any
current problems that exist within the
product. Apart from considerations about
track records in this area, a good question
to ask here is, “Which company has the
easiest job?” IBM, which has to bolt on a
respectable interface to an already mission-
critical piece of software, or Microsoft,
which has to convince us that SQL Server is
of mission-critical quality.

Scaling up

Scalability is loosely defined as: “How much
the performance of a given product alters
as conditions are changed.”

A good example is the number of users
attached to an RDBMS. Suppose you have
an RDBMS running with 20 concurrent
users. If it were perfectly “scalable”,
doubling the number of users would no
more than double the response time for
each given user. But life isn’t usually like
that, and doubling the number of users
often makes the response time more than

double for each user (because the RDBMS
spends proportionately more time swapping
between the users). So no-one expects
perfect scalability but it is possible to
compare products and see which scale
most efficiently. Bloor Research has
recently published a report called The
Realities of Scalability which examines the
scalability of DB2 for NT and SQL Server (it
also looks at the scalability of DB2 for AlX).

The scalability of SQL Server comes in for
criticism: “Put simply, Microsoft SQL Server
for Windows NT at high numbers of users
performs dramatically worse than either of
the other two databases.” As for the stability:
“This database had a number of failure states
that could repeatably [sic] be generated. With
large numbers of users, it was found that the
database would grind to a halt.”

DB2 for NT, as you might expect given
its history, does not come in for such
criticism: “Despite the occasional
unexplained server or database crash, it
proved impossible to consistently generate
a fatal error in DB2 for Windows NT. It
seemed to be capable of taking most things
thrown at it.”

Perspective
All of this has to be seen in perspective.
Suppose you work for a small to medium-
sized enterprise. You have developed an
Access database on a standalone PC and it
has been riotously successful. Now your
boss wants you to upgrade it so that ten
people can use it. There is no suggestion,
either from the Bloor report, or from me,
that SQL Server would be inappropriate.
However, | can see no reason why the new
DB2 wouldn’t be better and it is actually
cheaper, so it is well worth considering.
Now suppose you are developing an
application that may become mission-critical
in the future, or which needs to support
many users (say >1,000) and/or lots of data
(say >100Gb). Under these circumstances,
for the reasons given above, | would strongly
recommend that you look carefully at the
alternatives to SQL Server rather than view it
as the default option.

POW Conzcis

Mark Whitehorn welcomes readers’
correspondence and ideas for the Database
column. Write to him at the usual PCW address or
email database@pcw.vnu.co.uk.

Bloor Research 01908 373311

Personal Computer World ® August 1997 e 267




Databases

Classy chassis

Mark Whitehorn turns his attention to “professional” quality hardware for client server
databases and what you can expect for your money. Plus, tips and tricks for Access.

ast month | was trying to “sell”

you a very expensive piece of kit.

| hoped to convince you that
standard PC chassis were inappropriate as
servers for mission-critical databases and
that you ought to buy something expensive
from a reputable manufacturer.

A fair question here is, “What do | get for
my money?” In other words, a
“professional” server is likely to cost twice
as much as a PC of the same specification,
so where does the money go? The
following list is not exhaustive but it gives
some idea of the extra hardware features
you can expect from a “professional”
e RAID disk arrays.

e Fault monitoring and prediction on hard
drives, processors and memory (anyone
who remembers HAL at work in 2001 —

A Space Odyssey will appreciate this).

e Pre-failure warranty, which allows the
components identified as liable to failure, to
be replaced before they do so.

e Dual peer PCI buses for high /O
bandwidth.

e Array controllers which allow RAID
storage to be added while the system is in
operation.

e Tape backup systems which provide rapid
backup (40Gb per hour).

e Redundant power supply and UPS
options.

¢ Redundant controllers on standby in case
of failure.

Most of these are self explanatory.
However, a brief word about RAID
(Redundant Arrays of Inexpensive Disks)
may be helpful. “Brief” is the operative
word, as there are several flavours and the
area is relatively complex. A RAID allows
you to store your data on several disks,
which holds a number of advantages as far

server.

as database servers are concerned. For a
start, a RAID can be set up in such a way
that if even one of the disks fails, your data
remains safe because each piece is stored
redundantly on more than one disk.

Clearly, this has the disadvantage that
although you might have five 2Gb disks and
therefore 10Gb of disk space, you won’t be
able to store 10Gb of data. The data is
more secure, though. Additionally, there is a
rather elegant spin-off from the redundant
nature of RAID which is that the data can
often be retrieved more rapidly.

Furthermore, RAID can be hot-
swappable, so if a disk fails you can extract
the duff one, slot in a good one and the data
which was on the failed disk will be
reconstructed from the others. The
database can continue to perform, albeit
more slowly, until the new disk is fully online.

[t doesn’t take a genius to work out that
the money is going into two main areas:
speed, and keeping the server up and
running. You may never need the RAID
array; that redundant controller may spend
all its time idling. Nevertheless, it would
make your day having arrived one morning
to discover that even though one of the
disks has failed, your system is still running.

Remember it well

A database server needs RAM, and then it
needs more RAM. A database server will
use RAM to hold the RDBMS engine and to
cache data, transactions and indices. The
more RAM you give it (within reason) the
faster it will work. Think in terms of 64Mb as
a minimum and 100Mb as a more
reasonable starting point. Make sure the
server you buy has free memory slots so the

Time, gentlemen, please...

Following reader Gareth Wade’s query about adding time lengths to give a running total,
(Quickies, PCW April) | have since received a couple of solutions from others.

= MA Roberts writes: “Regarding the ‘Database Quickie’ from Gareth Wade (PCW April) | have
had a similar problem to Gareth’s when adding together time values. The short time format field
in Access does not work satisfactorily for adding values that will exceed 23:59. One workaround |
am using is to convert the time field into a number type. When adding time records together in a
number-type field, Access converts the time to a fraction of the 24-hour day. It is therefore
necessary to multiply this field by 24 to get a value for hours and decimal minutes. This field may
then be used to obtain a value for time (in hours and decimal minutes) multiplied by an hourly
rate such as might be used in a time-sheet style application.”

m And Vidar Eggen writes from Oslo: “/ had the same problem when wanting to report on the
added flying time of pilots as well as aircraft at my flying club. What we really need in Access is
the [ttt:mm] format of Excel. Until then, | use this basic formula:

=Str$(Sum(Hour ([Time]))+Sum(Minute ([Time]))\60) & “:” &
Format$(Str$((Sum(Minute([Time]))) Mod 60);”00”)

“The output of this formula will be ‘123:45’ in text format. The reason for converting the sums to
a string is to make sure that five minutes is printed as ‘05’, not ‘5°. If quoting from this, please
rephrase my language into readable English!”

(Vidar’s English seems fine to me and is considerably better than my Norwegian! —MW)

p284 [

Personal Computer World ® July 1997 283




Databases

0 —E_. machine and turned it

loose on a large database.
Rather to my surprise

o Access used all the four
_=l | processors on the

ﬁ [ P N P L PR T T TR P T machine and was able to
s EE: 1 o = i
. = 1 - 1 query 1,000,000 indexed
= - records in a couple of

seconds. Interestingly,

Excel used only one

B Select Query: Concat _ of the available
Customer's Name | Customer's Name 2 pr?rceSSOfS and its
Fred Smith E;n‘lji;”;;”ce was
Brian Jones Brian Jones unimpressive.

So the bottom
line is, what do | use
as my test database

H[4]Fecard[1 fz kM
= | lD [_I_l server? | am

memory can be
expanded later without
replacing all the RAM it
currently holds.

s

Purchasing processors
In general, buy several
processors. Simple
operating systems can
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only use a single

processor, but
complex ones like
UNIX, VMS and NT4

. sthet Juery: Loncal-daste:
Customer's Details

Customer's Details 2

i Fred 12004847
¥Ermor Brian DE4BT

Server can use 2

multiple processors.

Mind you, just

because an operating HlATRecei]i

" [#]®]

system can make use
of several CPUs doesn’t mean that the
programs which run on top of it can too.
But all the respectable RDBMSs can and
do, and this isn’t restricted to client-server
RDBMSs.

| recently mounted Access 97 on an NT4

currently running a Compag ProLiant 5000

with four 166MHz Pentiums, 384Mb of

RAM and 9Gb of disk space. | look upon it

not so much as a server, more as a non-

intrusive sleeping aid. Okay, it is more

expensive than the tablets, but it has fewer
side effects.

Listing 1

Listing 2

“Report generated “ & Now() & “ for “ & [Customer]

Tips and tricks

for Access

By popular demand,

| am introducing tips
and tricks this month.

Between Date()-7
And Date()

Listing 3

It is aimed at Access
users and will include
information which
ranges from simple
to complex and

Between #1/1/1981# And Date()

should provide
something for
everyone.
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1. Queries, by default, use the field name
as the column name in the answer table. If
you ever want to alter this, insert the text
you would prefer to use, followed by a
colon, before the field name. Thus:
Customer’s Name: [FirstName]

will replace “FirstName” with “Customer’s
Name” in the answer table. Which leads us
neatly to the second tip.

2. The “+” operator can be used to
concatenate text strings, as many people
know. Thus:

[FirstName]+[LastName]

in a query will join the two strings together.
But this unhelpfully yields names like
“Briandones”. So, simply add in a literal
space like this:

[FirstName] + “ ” + [LastName]
which then gives: “Brian Jones”.

However, you can also consider using

the lesser known “&” operator. Amazingly,
[FirstName] & “ “ & [LastName]
gives exactly the same result: “Brian Jones”
(Figs 1 & 2). You're thinking, “Hello, he’s
flipped. If it gives the same result, why
bother to use it?” Well, the advantage of
getting into the habit of using “&” is that it
automatically converts all data types into
text. This has no effect if the two fields are
already text (as in the case above) but it
does wonders with expressions like
[FirstName] & “ “ & [DateOfBirth]
which will produce “Brian 06/04/1967”
rather than the “#Error” produced by the +
operator when it tries to concatenate data
from two disparate data types (Figs 3 & 4).
In other words, if you habitually use “&”
instead of “+” you won’t have to use type
conversion functions.You could even use it
in a report like Listing 1.

3. When adding fields to a query grid,
you can drag and drop them as usual.
However, you can also select multiple
contiguous fields using shift-click on the first
and shift-click on the last, and then
dragging and dropping as usual. You can
also add non-contiguous fields by CTRL-
clicking on them.
4. When looking at a table of data, you
can resize any field to fit the widest data in
the field by double-clicking on the right-
hand column border (this has to be done at
the top of the table). You can hide the
column by dragging the right-hand column
border across to the left-hand border. You
can open this up again with the mouse but
it takes practice, as you often simply widen
the adjacent column instead. It is often
easier to use the menu system Format

Databases

Listing 4

up a copy of Access, you can add it

Listing 5

Set button OnClick event to “=Clicked([Screen].[ActiveControl].[Caption])”

to NT’s StartUp menu. Click on Start
and choose Settings, TaskBar and
the Start Menu Programs tab. Click
Add and then browse in the normal
way to find Access. Then click on

Function Clicked(capStr as string)
Debug.Print capStr

End Function

‘Or assign it to the parameter for the query

Next, select the StartUp folder and
finish. This seems more complex than
it used to be in Windows 3.1 —
weren’t operating systems supposed
to be getting easier to use? (Fig 5)
Access 97 has a new startup form

Show Columns, or Format Unhide
Columns, in Access 97.

delay would be seven
days, so the default
could remain as Date()
and the validation rule
could be set as Listing 2.
The “Between... And”
operator is a useful one
to get to know. You can
use it with fixed dates
like Listing 3 or for data
types other than dates:
Between 1 And 45

5. Record selector. Most of us
have discovered the delights of the
“Find Specified Text” button (the
binoculars) which will search a
table for information. By default,
this will search the current field and
the dialog box allows you to
specify the entire record. However,
it is often easier to click the record
selector (at the left of the record)
before starting the search and this
automatically sets the search to run against
all fields. This works in form views as well as
in datasheet views.

6. “Between... And”. As regular readers
will know, | am obsessed with the idea that
the data in our databases should be as
“clean” as possible. Take something as
simple as a DateOfBirth field in a maternity
database. The default (for the child, not the
mother) might be the function Date().

But perhaps not every child’s record
might be entered on the day (staffing levels
being what they are) so the simple answer
is to allow any entry. But that opens the
door to really whacky entries. Suppose we
know that all entries, no matter how
delayed, are always brought up to date on a
Sunday, say. This means that the longest

Gaining automatic Access

A reader has written in for help: “I'm
struggling with Access 97 for NT, trying to
build a database for other people to use. |
have seen other databases where a form
opens up automatically, which is what |
want but how do | do it?

“Additionally, since many of my users are
not used to databases, is there any way of
limiting the options which are available to
them when Access is running?”

“Finally, is there a way of getting Access
to start as soon as NT fires up? Can | set up
the machine so that whenever the user
switches on the PC, it goes into NT, lets
them log in, and then goes into Access?”

The simple answer is yes. Let’s start
from the outside and work inwards. To fire

which allows you to control many

options when it kicks into life. You can get
to this by right-clicking the border of the
Database window and choosing StartUp, or
go via the menu with Tools, StartUp. Fig 6
shows the sort of options that are available.

The subject of passing captions from
buttons has exercised the brains of several
readers. For instance: “/ was intrigued by
the buttons and captions capture question.
Your method in the February issue appears
to be the way to go and can be speeded up
using [Listing 4] (using Access 7) which calls
[Listing 5].” Kelvin

Malcolm Fraser, too, sent in a solution
and it’s on our cover-mounted CD, this
month, in a file called CAPTIONS.MDB.
Grateful thanks are also due to Steve
Foster, Richard Todd, Malcolm Bacchus,
Wilf Davies, Alan Berry and others who
provided elegant solutions.

Beyond the pale™

| discovered the following rumour on the
web site of Bloor Research, at
www.bloor.co.uk. It appears that the word
Metadata™ has been trademarked™ to a
pharmaceutical™ company in the US. At
first sight this sounds (if you’ll forgive the
mixed metaphor) unbelievable, but |
suppose those people who issue
trademarks in the US may not be as familiar
with planet database as those of us who live
there. To make matters worse, the company
that was awarded the trademark™ has
started sending “Cease and Desist” letters
to anybody it finds using, er, well, that
word™. I’'m currently trying to trademark the
word “pharmaceutical™ ” in the hopes of
wreaking some small revenge™.

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column, at database@pcw.co.uk.
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Serves you right

Well, he promised, and here it is. As a new, regular section of his column, Mark Whitehorn
introduces the subject of client-server computing explaining how, why and wherefore.

s promised last month, a section

of this column will now be

devoted to the topic of client-
server computing.

There are several definitions used in
client-server databases. For our purposes |
will use the definitions shown below unless
stated otherwise. What we can discuss
over the next few months is:
1.Server Suitable hardware, OS and
RDBMS.

2. Client Suitable hardware and software.
3. Component positioning Where you
should place the business rules and the
data (yes, | know | said it sits on the server,
but there are some exceptionsl).

We can also look at how an existing
single-user system can be upgraded to
client-server: that little lot should keep us
busy for a few months.

Background

Most companies upsize to a client server
because they need to change a single-user
database into a multi-user. Although this
can be done by moving the data onto a file
server (see my previous columns), such

solutions are usually limited in both power
and the number of users. For many
companies, the only really effective way to
provide multi-user access to a database is
by moving to client-server.

In many cases, the change to client
server implies another subtle change: the
database changes from a useful but non-
essential part of the business to a mission-
critical system. | am not suggesting that all
multi-user databases are mission critical,
simply that in my experience many become
s0. The following is a useful conversation to
have with your boss before you start.

“Suppose that we go ahead and build this
client-server database, and suppose that it is
as successful as we all hope. Now imagine:
once it has been in place for six months or
S0, it begins to fail sporadically. How
dangerous will that be to our business?”

If the answer is: “It will be annoying, but
we can live with it because (insert
appropriate answer here)...”, you don’t
need to read the rest of this section. If the
answer ranges from: “Well, that would be
difficult to quantify...” to “Such failures, if
prolonged, would seriously damage the

Client server definitions

m Standalone database — Runs on a single
machine. That machine is typically a PC
running Windows and an RDBMS (such as
Microsoft’s Access). The data and the data-
processing engine all reside on this one
machine, so multi-user access to the data is
not possible.

m Client server — The data and the data-
processing engine are moved across the
network and run on a dedicated machine
called a database server. Since multiple-client
PCs can access this server, the system
becomes multi-user. The clients will still

typically run Windows and some sort of
interface to the database.

m Client — A PC running Windows (of
whatever flavour).

m Server — A computer (not necessarily Intel-
based, but probably so) which runs a
dedicated RDBMS back-end. This will not be
Microsoft Access, since it cannot run as a
database server, but instead will be something
like Microsoft’s SQL Server, Oracle’s Oracle,
or IBM’s DB2. The server will also run on a
server operating system such as Windows NT,
0S/2 or UNIX.

company”, you need to think very carefully
about hardware for the server and be
prepared to spend some serious money.

Incidentally, you need to keep a lookout
for coded, political answers like: “We are
sure that any system you build will be
reliable.” This appears not to answer the
question (hence the poalitical reference) but
in fact it does. It decodes as: “We can’t
afford an unreliable system, and you will be
fired if we get one. But, of course, we don’t
want to spend any extra money.” If you
receive such an answer, as far as you and
your career are concemed, this is now a
fully mission-critical system.

If you think your client-server database is
or will become mission critical, bear the
following in mind. Most people are used to
the fact that a typical PC costs around
£1,000. What you have to do is make them
realise that while that’s fine for a word-
processing machine, it’s totally
inappropriate for a mission-critical database
server. For a start, database servers, by
their very nature, work harder and need to
be of a higher specification than a normal
PC. For another thing, if a word-processing
PC fails, those important letters can be
typed up on another PC. If your database
server fails, what are you going to run the
company accounts on?

The nitty gritty
So, as you will have guessed, we have
reached the part of the column where | try
to get you to spend a small fortune on
your server hardware. Please understand
that as | try to part you from your hard-
earned cash, | don’t have shares in any of
the hardware vendors who may be
mentioned here. Rather, | just want to
make sure you keep your job.
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Cary Prague has
established himself as
one of the more
authoritative
Americans to write
about Access. His
earlier books have
been excellent and this
one (over a thousand
pages long), written in
conjunction with
Michael Irwin, is no
exception.

[t tells you how to
use Access’ GUI and macro language
but stops short of programming in VBA
(Visual Basic for Applications). Subjects
are covered in detail and with accuracy.

Book review: Access 97 Bible

It is only when the authors
stray into areas which are
more to do with the
relational model than
Access that the content
becomes a bit flaky. As an
example, they attempt to
distinguish between a one-
to-many join and a many-
to-one join. Since these
are, as the authors
acknowledge, essentially
the same animal viewed
from a different direction, it
seems like needless obfuscation. It isn’t
helped by their statement during this rather
bizarre interlude, that a many-to-one
relationship is (in theory) a one-to-one

relationship. Surely a misprint?

However, this minor carping on my
part should not, under any
circumstances, prevent you from buying
this book for the treasure-chest of
Access gems with which it is stuffed. For
novice Access users, it will be an
invaluable road-map. For experienced
users, it is a wonderful source of tricks
and tips. As is so often the case with
books of this type, one single example or
tip can save you, say, a couple of hours’
work. This is a “must-have”.

m Access 97 Bible by Cary Prague &
Michael Irwin. £42.99 (IDG Books,
ISBN 0-7645-3035-6) from Computer
Manuals 0121 706 6000

Also, bear in mind that, as before in this
column, | will name names and quote
figures, but you must only regard them as
approximates. Do not base your entire
business strategy on the figures | quote,
because | don’'t know what your business
requirements are. It often takes a couple
of days’ consultancy work to provide
accurate figures for a given company.

But as | hate reading evasive articles,
I'll give ballpark figures which |

think are reasonable for the

average small-to-medium-sized

Questions and answers

| have received a few readers’ letters during
the past couple of months, so let’s deal
with these.

Q. “Regarding the problem posed by
Gareth Wade in your April column, which
was about the problem of displaying times
greater than 24 hours in Access. It does not
have the [h]:nn:ss format that Excel uses for

displaying hours greater than 24. As far as |
am aware there is no format, as such, that
will solve this problem. Access has other
uses for square brackets.

“l experienced a similar problem when
totalling the times in a relay race that took
place over two days. | realised the total time
for a team could be greater than 24 hours
and would then revert back to 00:00. | fixed
it in a hurry by displaying just the minutes

Fig 1 There are several ways in which times can be manipulated

enterprise (SME). [H Flo Edt View Records Window  Help =[8]x]

(B0 (R [Ele ) B1F [ L Iape| |

Buying a server Titos i
L 12%

Buy it from a reputable company. | =
know they charge more but you
usually get what you pay for, not
only in terms of reliability but also
in terms of compatibility (important
with the kind of server OS you will
be running) and support.

Good names here are
Compagq, IBM, HP, Olivetti,
Apricot, NetFrame etc. Note the
“etc”. Just because | haven't
named a supplier, doesn’t mean it
produces poor products. On the
other hand, don’t assume just
because a supplier can make a
reasonable PC, it can also make a
good server. Buy from a
manufacturer with a good track

Nige

Times as numbers: |

TotalDays |2
Mark's Soln. [2:03:53:43

StartTime:

FinishTime:

01/03/97 12:03:00

03/03/97 15:56:43

85490.60208 |

35492.66439

TotalTime: |2_l 62303241

TotalHours: }51

TotalTime formatted - Mins. + Secs. |53:43

I's Soln. [61:63:43

H! 1_j Hacord:“l
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record in making servers.
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Fig 2 A design view of the same form
[see also Fig 1]

and seconds with nn:ss format and dealing
with the hours separately. As | am sure you
are aware, dates and times are stored as
double precision numbers that represent
the number of days after 30th Dec, 1899,
so Int([TotalTime]*24) displays just the
number of hours. The two parts can easily
be combined into a single text box by
making its control source

=Int([TotalTime]*24) & “:” & Format([TotalTime],
"nn:ss”)

“While not actually being a formatting
solution, this nevertheless seems to
address the problem.”

Nigel Collins

A. Nigel's solution is very neat. | have
included a form which shows his solution,
as well as some of the intermediate steps
(Figs 1 & 2). The first two text boxes just
show data from two fields in a record.
These are the start date/time and the finish
date/time of some mythical event. These
text boxes are formatted as General Dates.
The next two show the date/times
formatted as numbers with fixed numbers
of decimal places. As Nigel points out, the
dates/times are really double-precision
numbers that represent the number of days
after 30th December 1899.

In Fig 2, you see that the syntax of the
control source for these text boxes is of the
type
“=[StartTime]” — not “StartTime”

Unless you use this syntax, Access will
not allow you to choose a format like Fixed
for the text box (although you can still type
that format in by hand).

The third row on the form shows one
text box which is calculating the difference
between these two numerical values, while
the fourth is calculating the total number of
whole hours between the two dates.

The fifth shows the difference formatted
as minutes and seconds. Formatting in this
way effectively tells Access to ignore the
hours and show only the minutes and
seconds. (Note that this uses “nn:ss” and
not “mm:ss” as you might expect.)

Nigel’s solution is shown next and
elegantly combines these two methods of
showing the time difference. This led me to
realise that we can also calculate the total
number of days relatively simply and hence
display the information in days, hours,
minutes and seconds if so desired, as

Databases
(W icrosot Access-lFom: Tme) e
[E File Edit View Format Window Help =1&] =]
MEEE| [2[B] s sanssen (=] 112 (= [B]Z] i“lik‘?” |
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Design View

shown in the final two text boxes in Fig 2.
This is clearly not better than Nigel's
solution, it’s just different.

Q. “In your March Databases column, you
mention the subject of storing hierarchical
data in an SQL database.

“The scheme you outline, which
essentially uses a pointer to the next higher
item in the hierarchy, is conceptually simple
and very easy to understand. Sadly, as you
noted, it is a pain to program with. You
may be interested to know of a couple of
articles written by Joe Celko. They were
published in the weekly magazine
Computing (79th January 1995 and
26th January 1995 editions).

“The concept he describes uses nested
sets to represent hierarchical levels. Celko
gives an example, using a simple
organisation chart to demonstrate the tree
structure. He also outlines a set of queries
which allows you to do important things like
find all the leaf nodes (those which have no
further dependents) and identify the
hierarchical chain of command from any
individual, from the lowest to the top level.

“Please do follow this up and publish
something in your column. Although
relational databases are very good and very
useful, there is nevertheless still a lot of data
in the world which is hierarchical.”

Richard Howells

A. Joe Celko is an American writer whose
work on SQL | know and regard highly.
Those interested in more efficient ways of

storing hierarchical information would
benefit from obtaining and reading these
articles. Or send me some email, and if
enough people are interested in the subject,
I'll follow it up for you.

Q.“I run a photographic model agency and
we keep details of our models’
characteristics, such as hair and eye colour,
on our Access database. Sometimes we
receive requests for “all girls with blonde
hair”. This is easy, as | can prepare a query
for “blonde”. However, | cannot seem to be
able to request “all” hair colours. There
appears to be no way of presenting a wild-
card search as one of the input fields on the
query through “finput hair colour:]”.

“Can you think of any way of handling
this criterion without resorting to non-
Access code such as Basic?”

Mike llles

A. | presume you’re using parameter queries,
in which case this syntax may be useful:
Like [Input hair colour:] & “*”

If you enter Blonde, it will find all
Blondes. If you enter nothing, it will find all
records. It also does a “fuzzy” search, so
that you can mis-spell Blonde and still find
the appropriate records.

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column, at database@pcw.vnu.co.uk.
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INn the round

The subject of rounding in Access gets a discreet revival, and your contributions are sought
for the most unusual RDBMS application. Mark Whitehorn briefs you on what’s required.

his column has harboured

several discussions about

rounding functions in Access. |
thought all had gone quiet until two
intriguing emails arrived, one from Roger
Moran and the other from Ray Hall. While
some of us (myself included) find this topic
fascinating, | am loath to devote much more
space to it since it may be of limited interest
to some people. So, | have included their
emails in full as memo fields in the
DBCMAY97.MDB file on the CD-ROM. This
ensures that the information is available to
those people who wish to look at it, but
doesn’t soak up bandwidth for those who
aren’t. See the form called “Rounding” if
you are interested, and thanks to Roger and
Ray for their contributions.

Competition time!

From Andrew Leaman: “/ am interested in
databases but find it difficult to think of
useful applications. Could you possibly
supply a list of typical applications, starting
at the simplest and working up to the more
complex?”

Starting with the most basic database is
easy: an address list, maybe a list for
sending Christmas cards. As to the more
complex uses, these are aimost without
number and range. Banking systems, air
traffic control systems, process control
systems in factories — all have at their
heart some form of database. In fact, it is
possible to argue that almost all computer
applications are essentially databases;
some of them just have rather odd
front-ends.

Take a word processor, for example. It
stores and manipulates data. You can
query the database (with the search facility),

@8 Microsoft Access
File Edt View Fomat Recods Window Help

S

*

[_[5]x]

'WORKSEOR
ComparyiD
PersoriD

PEOPLE

PessonlD
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¥
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Fig 1 Taken from
DBCMAY97.MDB and
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Fig 2 The two combo boxes on
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olelyis=19, 2 King Penguin Travel B

Person: |Fred Smith Lﬂ

‘Value:l £200.00

NlilFlecord:h

the form from DBCMAY97.MDB

|0f 2

BT ]

generate different forms (normal view,
outline view, etc.) and generate reports
(print-out). You see? A document is really a
database and a word processor is really a
DataBase Management System.

| wouldn’t want to take this argument
too far, but what about a competition? We'll
offer one of our much sought after
book/record tokens for the most unusual
example of an application developed with a
recognised RDBMS. It doesn’t have to be
developed by you or your company, but if it
happens to be so, that’s fine. Just to start
the ball rolling, I've heard of a really odd

application, developed in Australia, which
made the international news recently... But
I'll leave it open for a reader to suggest that
one since I’'m sadly excluded from the list of
potential prize-winners.

Sets and subsets
Greg Barstow writes: “I do freelance for a
range of companies. Each company has a
number of people who can commission
work from me for the company concerned. |
need to generate invoices for each piece of
work, and | want a form in Access which
lets me pick the company from a combo
p286 [
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box (which | can do easily). Then | want the
next combo box (which allows me to pick
the person to whom the invoice should be
sent) to show me only the people who work
in that company.”

This is a good generic question. Essentially
it asks: “Given a long list of options which
can be unequivocally sub-setted by a
choice in another list, how do | show this
elegantly on a form?” There are many
applications. If you have different sales
people who work on different product lines,
or different aircraft which are serviced by
different engineers, this is an area which
may be of interest to you.

For one possible solution, see
DBCMAY97.MDB. Fig 1 (p285) shows the
tables involved and a small quantity of
sample data. It also shows a tempting but
incorrect set of relationships between the
tables. Those who enjoy conundrums can
work out why this particular set of
relationships works but is non-optimal. The
answer is on page 288 (the relationships in
the MDB file on the CD-ROM are correct).

The form (Fig 2) has two combo boxes.
The upper one is straightforward. It looks up
values in the table COMPANY:

Select [CompanyID],[Company Name]
From [COMPANY];

and writes the value from
COMPANY.CompanylID into
INVOICES.CompanyID.

The lower combo box is more devious. It
pulls data from a query called
TheRightPeople rather than directly from
PEOPLE. The purpose of this query is to
find the people who work for the company
which has been selected in the upper
combo box.

The SQL for this query (Listing 1) is, like
a great deal of SQL, impenetrable at first
glance. Translated into English (more or
less) it says:

e Find the value which is in the combo box
above.
e Use that value to find the correct record

@ Microsoft Access HE

File Edit i Format. ‘Window Help

ElEE e Ee Dk EEE

BE| Form: Invoices M=l E3
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After Update .. ..

On Ehange: .
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Achion,

Fig 3 The extensive, and highly complex, macro used to force a re-query of the lower combo

box on the form

in the COMPANY table.
e Then use that to find the people who
work for the company. This has to be done
via the table called WORKSFOR, since that
is the table which stores the information
about who works for which company.
e Finally, collect the relevant person’s ID
number and assemble their name neatly,
attaching the first and last name together so
that it looks tidy in the combo box.
If we run through that again, we can add
in the relevant bits of the SQL statement:
Find the value which is in the combo box
above.
[forms]![invoices]![companyID]
Use that value to find the correct record
in the COMPANY table.
WHERE ( (COMPANY .CompanyID=
[forms]![invoices]![companyID]))
Then use that to find the people who
work for the company; this has to be done
via the table called WORKSFOR, since that
is the table which stores the information
about who works for which company.

Listing 1 SQL for TheRightPeople query

FROM PEOPLE

SELECT DISTINCTROW COMPANY.CompanyID,
[FirstName]+” “+[Lastname] AS Name, PEOPLE.PersonID

INNER JOIN (COMPANY INNER JOIN WORKSFOR

ON COMPANY.CompanyID = WORKSFOR.CompanyID)

ON PEOPLE.PersonID = WORKSFOR.PersonID

WHERE ( (COMPANY.CompanyID=[forms]![invoices]![companyID]));
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FROM PEOPLE
INNER JOIN (COMPANY INNER JOIN
WORKSFOR
ON COMPANY.CompanyID =
WORKSFOR . CompanyID)
ON PEOPLE.PersonID =
WORKSFOR. PersonID

Finally, collect the relevant person’s ID
number and assemble their name neatly,
attaching the first and last name together so
that it looks tidy in the combo box.
SELECT DISTINCTROW
COMPANY . CompanyID,
[FirstName]+” “+[Lastname] AS Name,
PEOPLE.PersonID
FROM PEOPLE

The nett resultt is that, when the second
combo box is opened, the only names that
appear belong to people who work for the
company you have just chosen in the upper
combo box. At least it would, except that it
doesn’t work automatically all the time
because Access often buffers information so
it doesn’t automatically re-query the source
for a control. The lower combo box has the
query called TheRightPeople as its source. If
this query has already retumed an answer
table, then simply selecting a different
company in the upper combo box doesn’t
cause TheRightPeople to be re-run; hence
the list of people may not be up to date
when it appears in the lower combo box.

The answer is to force a re-query every
time you use the lower combo box. This
can be done in code or with a macro, and

Consultant Code
Consultant_Dept_|D
Job_Description
Letters

Title

I mitials

First. Name
Middle_Mame
Surmame

oot Totie |
Conzultant Coda
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Fig 4 The tables used in David Ruffel’s database
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since | usually demonstrate everything in
code, | thought for the sake of variety I'd
use a macro (Fig 3).

David Ruffel emailed in a question which
seems to have general application. He
maintains a list of consultants who are
experts in various areas — mathematics,
computing, etc. There is a many to many
relationship between the consultants and
their subject areas, hence three tables are
needed to model this relationship, while a
fourth table contains information about
times when the consultants are absent (Fig
4). Finding those consultants who can
provide information about a given subject,
say, Chemistry, presents no problem

(Listing 2, p288).

However, David also maintains a table of
the dates during which particular
consultants are unavailable. What he
needed was a query which found not only
the consultants who were experts in a
particular area, but also those who were
available on a particular date.

To my twisted mind, the easiest way to
solve this one is to use one query to find all
of the Chemists who are unable to work.
This can be accomplished with Listing 3
which looks pretty horrible if you aren’t used
to SQL, but is much more understandable
in Access’ GUI (Fig 4a). This produces an
answer table which looks like Fig 5.

IMVTICES.
InvoiceNo
Companyl
FerzonlD
" alue

WIORESFOR

CompanglD
PersonlD

FEOFLE

PerzonlD
Firatt ame
Last ame

Fig 7 Showing a better set of relationships to use in DBCMAY97.MDB

The ConsultantCode identifies the
Chemist who can’t work on the given date
(in this case | am using the Date() function
to return today’s date). Then, a simpler
query can use the information in this
answer table to identify all of those who
can work (Listing 4).

This solution may not be optimal and |
haven't tested it extensively, but you might
want to use something akin to it if you have
a similar problem.

The sample file is on the CD-ROM as an
Access 7 file called QP4.MDB.

The format of this file (Access 7) brings
me to another email, from Dave Milor.

Versioning

“Is there any specific reason why you write
your articles with reference to Access
version 2 but are using the Windows 95
interface? | have heard that there are
problems with version 7 regarding speed
and possible bugs.”

| use Access 2.0 whenever possible simply
because Access maintains compatibility in
only one direction. If | provide a solution in
Access 2.0, anyone using that version or
later can read it. However, if | supply an
MDB file in the most recent version, Access
97, only those people with that version can
use it. All of the machines that | now use are
running either Windows 95 or NT 4, which
is why the screenshots of Access 2 appear
as they do. When run under 95 or NT,
Access 2 “acquires” the look and feel of
these particular systems.

With regard to bugs, Access 7 certainly
has them; but then, so does every bit of
software | have ever seen (including my
own). | haven’t come across any which
would make the product unusable.

The speed issue is more complex. Given
any RDBMS, speed considerations can be
split into two areas. First, there is how fast
the interface runs. This is non-trivial, since a
slow interface makes development work
painful and will upset end-users. Second,
there is data-processing speed: essentially
the speed with which queries run. This is
very different, and also clearly non-trivial.
This second measure of speed is the one
which people like myself love to benchmark,
but we shouldn’t ignore the interface speed,
even if it is more difficult to quantify.

So, what about speed in Access 7? The
interface speed is worse than Access 2.0,
but the data processing speed is a bit
better with certain queries. Access 97 (the

p288 [
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FROM subjects1

Listing 2 Finding Chemistry consultants
SELECT DISTINCTROW subjectsi.Subject_Description, Consultants.Title, Consultants.Surname

INNER JOIN (Consultants INNER JOIN Consult_subject_tablet

ON Consultants.Consultant Code = Consult_subject tableil.Consultant_Code)
ON subjects1.Subject ID = Consult subject_tablei1.Subject_ID

WHERE (((subjects1.Subject_Description)="Chemistry”));

Listing 3 Finding the Chemists who are unable to work

Absent_Table.Absent_To
FROM subjects1

INNER JOIN ((Consultants LEFT JOIN Absent_Table

ON Consultants.Consultant _Code = Absent Table.Consultant_Code)
INNER JOIN Consult_subject_table1l ON Consultants.Consultant Code = Consult subject_ tableil.Consultant_Code)
ON subjects1.Subject ID = Consult subject_tablei1.Subject_ID
WHERE (((subjects1.Subject Description) Like “ch*”)

AND ((Absent_Table.Absent From)<=Date())

AND ((Absent_Table.Absent_To)>=Date()));

SELECT subjects1.Subject Description, Consultants.Consultant_Code, Absent_Table.Absent_From,

Listing 4 Identifying the Chemists who can work

FROM Consultants
INNER JOIN [Able Chemists]
ON Consultants.Consultant_Code =

[Able Chemists].Consultant_Code
WHERE ((([Able Chemists].Consultant_Code) Not In (Select Consultant_Code from [Chemists unable to work])));

SELECT DISTINCTROW [Able Chemists].Consultant_Code, Consultants.First Name, Consultants.Surname

Fig 5 Answer table from Listing 3
Subject Area Description
chemistry 5

ConsultantCode

Away From

Thursday, January 02, 1997

Until
Thursday, June 19, 1997

next version on) definitely requires a better
machine to run the interface (in other words,
it is even slower). However, the data-
processing is markedly faster, even given
machines of the same spec.

A client-server future
In the February issue | asked if the column
was too biased towards Access and, more
generally, what did people want me to
cover in future issues. The area which was
overwhelmingly popular as a new topic was
practical information regarding client-server
databases.

This email from Tom Cliff was typical:

“I've been building databases for a couple
of years and all of them have been on
standalone PCs. Some of these have grown
and now need to be migrated to a client-
server system, because the volume of data
has increased or they need to become multi-
user. What | need is a good overview/
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Fig 6 Entry into the INVOICES table

InvoiceNo CompanylD  PersonID Value
1 1 3 £200.00
2 1 4 £0.00

description of what is involved. How much
work is it? How do | actually do it?”

So, we'll start next month having a look
at the hardware you need, then move on to
actually installing a back-end RDBMS,
setting up a database on it, connecting to
that database from clients, and so on.

Answer to conundrum

The relationships shown in Fig 1 ensure that
the values inserted in INVOICES.PersonID
are drawn from the available list of people
(which is kept in table PEOPLE). They also
ensure that the values inserted into
INVOICES.CompanylID are drawn from the
list of available companies. What these

relationships don’t forbid is an entry into the
INVOICES table like Fig 6. This is bad,
because person 3 doesn’t work for
company 1.

A much better set of relationships to use
are those shown in Fig 7 (0287). These
ensure that the INVOICE table can only ever
contain “meaningful” combinations of
CompanylD and PersoniD.

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column, at database@pcw.vnu.co.uk
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| buttoned up

Mark Whitehorn presents another slant on last month’s buttons and captions query, which
is far from sewn up. Plus, the complexities of data entry in Access, and CUSTOMER care.

n the February issue | published a

letter from Glen Rowe. He

wanted multiple buttons on a
form, all with different captions. Whenever a
button was pressed, a query would run
which returned values based upon the
caption on the button. For example, if you
press the button labelled “Penguins” you
see the records which relate to Penguins:
pressing the “Fish” button yields information
about Fish. | produced a solution by building
a query which snatched the caption from the
button which had just been pressed.

| also wrote the following: “The obvious
solution at first is to try to pass the button’s
caption to the query as a parameter. As far
as | know (and | stand to be corrected) this
can’t be done.”

James Talbut replied: “Passing a
parameter to a parameter query in Access
can be done, but it’s not very pleasant and
means the you need to use DAO (Data
Access Objects), which can be good or bad
depending on the circumstances.”

The solution that James then provides
does, as he suggests, pass a parameter to
a parameter query. What it doesn’t do is
pass the caption of the button as a
parameter (which is still, as far as | know,
impossible). In turn, this means his solution
is somewhat more awkward than the one
shown in the February issue because every
button you add to the form must have its
caption and its OnClick property altered.
With the February solution, all you had to do
was clone the button and alter the caption.
However, James’s solution to the initial
problem is still well worth studying since it
illustrates a very different way of solving the
conundrum.

He continues: “Before | include all the
bumf to show you how it’s done, I'll just

Fig 1 Query, “Person”:

SELECT DISTINCTROW People.ID, People.Name, People.Value
FROM People

WHERE ( ((People.Name)=[Person]));

Fig 2 Form Code, behind “People”

Private Function Button_Click(sName As String)
Dim qdfPeople As QueryDef

Dim rsPerson As Recordset

Dim sRowSource As String

Set gdfPeople = CurrentDb.QueryDefs(“Person”)
gdfPeople.PARAMETERS (“Person”) = sName
Set rsPerson = qdfPeople.

OpenRecordset

While Not rsPerson.EOF

If Len(sRowSource) > 0 Then sRowSource = sRowSource & “;”
sRowSource = sRowSource & rsPerson.Fields(“Name”) & “ - “ &

rsPerson.Fields(“Value”)
rsPerson.MoveNext
Wend
List10.RowSourceType = “Value List”
List10.RowSource = sRowSource

End Function

mention the implications.
“To actually access the resultant data

you need to use DAO to step through a Table: “People”

recordset. If you have a large amount of

data this can be inefficient (OK, it’s always ID Name

inefficient, but it's more noticeable with a 1 Fred

large dataset), particularly if you are 2 Jack

intending to perform some secondary 3 Fred

operation/selection on the data. However, 4 Harry

the query itself is still run by the JET engine 5 Anastasia

so the main data manipulation routines are 6 Bob

still run as quickly as Access can do them. 7 Martin
“To control the parameters you need to 8 Stephen

use the Parameters collection of the 9 Harry
QueryDef object for the query you are (See Fig 1.)

interested in. The most simple example |
could come up with looks like this:
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Form, “People”™:

Six command buttons, each with their
OnClick property set to:
=Button_Click(“Fred”)

with Fred replaced by the caption on that
particular button. The buttons are labelled
Fred, Bob, Harry, Martin, Anastasia and
Stephen. At the bottom is an empty list box
called List10.

(See Fig 2, page 285.)

“And that’s it. Hope it’s useful.”

Very interesting, James. | have
constructed an example file (in Access 7.0)
based on this example called TALBUT.MDB
which is on the CD.

Next an email from Norway: “| have a
problem that I've worked on for several
months now, without finding any easy
solution,” writes Tore Saetre, of Bergen.
“I've developed and am maintaining a
Microsoft Access database that keeps track
of customers. The database contains two
main tables: Customer and Sales. The
problem is that | need to have a field in the
Customers-table that shows how many
orders the customer has in the Sales-table.

“My first idea was to make a query that
counts orders in Sales for each customer.
The query lists each customer and how
many orders the customers has. | tried to
move that value to the Customer-table with
an update query that updates a NoOrders-
field in Customer through a link to the first
query. The problem is that the first query
can’t be updated and the second query
won'’t update my Customers-table.”

| receive many questions like this one,
questions which hinge upon the desire to
store redundant data in tables. My initial
reply to Tore was that, in general, storing
derivable data is a bad idea because if the
data changes (as you make more sales), the
data in the CUSTOMER table goes out of
date. It is normally preferable to use a query
to calculate the information you need:
whenever you want to see this data, you
can run the query which shows you the
customer details and the number of sales.

Tore was only partially convinced and
replied: “But data in the sales table is only
changed and added to once a month. The
rest of the month the user browses through
CUSTOMER’s 4,000 records and needs to
see as much data on each customer as
possible. Running a query for each
customer is too time-consuming. | see why
it can’t be done in a ordinary customer/
sales database, but | still hope to find a
solution to this problem.
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Fig 4 (left) The form called
“Customers & Orders” shows
customer details and order
details

Fig 5 (below) The form called
“Customers & Orders Count”
shows one record for each
customer

you have an example of
how | can run a query to
see customer details

based on the customer

CountDiDrderNo:

b7 CUSTOMER No: I_g

TITLE: IMr_
FIRST HAME: [Alied
LAST NAME: '(M(—

215

currently displayed in a
form? Do | need to run a
code, macro or function
and how do | get the
query to filter everything

[ A Recad]2
but the record on-screen?

Thanks for your help.”

Okay, we'll solve this
one both ways. There is a sample database
on the cover CD (in Access 2.0) called
TORE.MDB. This has two tables
,CUSTOMER and ORDERS. CUSTOMER
contains simple details of 4,000 mythical
people, ORDERS contains about 27,500
orders. Each customer has at least three
orders to their name (or, in this case, to
their CustomerNo) and some have
considerably more. Fig 3 shows small
samples from both tables.

The form called “Customers & Orders”
(Fig 4) shows customer details and order
details. The main form is based on
CUSTOMER, the sub-form (which is called
Sub1) is based on a query which simply

Form View

Tl 4000 3 )

performs a join on the two base tables. This
form displays one record for each of the
4,000 customers.

The form called “Customers & Orders
Count” (Fig 5) again shows one record for
each customer. However, instead of listing
the details about each order, it simply
shows how many orders each customer
has placed. This form is based upon the
query called “Customer & Order Count”.

These two forms are variants which
answer Tore’s request for an “example of
how | can run a query to see customer
details based on the customer currently
displayed in a form”.

| ran this database on a 486/100 with

Databases

16Mb of RAM using Access 2.0.
“Customers & Orders” opens almost
instantaneously, and you can scroll through
the records at the rate of about 400 per
minute. “Customers & Orders Count” takes
about 25 seconds to open, but once open
you can scroll through the records at the
rate of about 1,600 per minute.

To put this into simplistic terms, the first
one does the calculations for each record
as you ask to see it (which is adding about
0.1 seconds to the scroll time between
each pair of records). The second one does
all of the calculations for all of the records
before showing any of them to you.

These forms are simply based on
queries: no code or macros are required.
As you can see, using the first form, it is
possible to see customer and order details
with essentially no speed hit at all for these
numbers of records.

The query called “Customers & Orders
Count” (the one which takes 25 seconds to

Fig 6
Private Sub LastName AfterUpdate()

End Sub
Simply add a line so that it now reads;
Private Sub LastName AfterUpdate()

Me!LastName = StrConv(Me!
LastName, 3)

End Sub

Fig7

Me!LastName = StrConv(Me!LastName, 3)
Fig 8

Private Sub LastName_ AfterUpdate()
Dim Length As Integer

Me!LastName = StrConv(Me!LastName, 3)
If Left(Me!LastName, 3) = “Mac” Then
Length = Len(Me!LastName)Length -
Me!LastName = StrConv(Me!LastName,
Me!LastName = “Mac” Me!LastName
End If

If Left(Me!LastName, 2) = “Mc” Then
Length = Len(Me!LastName)

run) can also be used, if required, to create
the base table that Tore requested. | have
included a Make-Table version of the same
query in TORE.MDB. If you run this, it wil
create a base table called CUST which is
just like CUSTOMERS except that it
includes a field which shows how many
orders each customer has placed.

In Tore’s case this could be run once a
month, and then CUSTOMERS replaced by
CUST; in that case, the 25-second speed
hit disappears. The downside is that we are
now reliant upon redundant data in the
database. If anyone forgets to renew the
tables at the end of the month, then all of
the users of the database start to work with
inaccurate data. You pays your money, you
takes your choice — speed or security.

Quickies

m Here’s a quick one from Gareth Wade:

“When running a simple Report, | need to

add all the time lengths and give a running

3)

3)

Me!LastName = Right(Me!LastName, Length - 2)

Me!LastName = StrConv(Me!LastName,

3)

Me!LastName = “Mc” + Me!LastNameEnd If

End Sub
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total. Easy enough; but when Access gets
10 23:59, it reverts back to 00:00. What
format do | use to carry on past that magic
24-hour mark ? | have tried all the manuals
and help files but can’t find the answer.”

| don’t know the answer to this one.
Anyone else care to solve it?

m And this one from Malcolm Rowley: “I find
I am put off by the complexity required in
Access to solve simple problems, e.g. data
entry character formatting.

In Alpha | simply have to specify the
word/character format | require, e.g. Upper,
Lower, Word (first character upper case, the
rest of the data left as is) in the field rules,
and this is applied to all data entry that
takes place and can be re-applied to all
existing data. This is ideal for data entry of
names and addresses; the only difficulty
being the McCartneys (etc.) of this world.
To have any simple form of formatting that
stores the data in an access table in a
particular format, do | really have to resort to
code? Is there a simple way of accepting
data entry in Access and storing it as first
character upper case, the rest left as is?

For example: macdonalds becomes
Macdonalds / maclintyre becomes
Macintyre / 27 park avenue becomes 27
Park Avenue. A simple solution would be
appreciated.”

The answer is that you have to use
code, but only one line so it may just meet
your requirement for simplicity! Suppose
you have a form called Capital which
displays a field called LastName in a text
box called LastName. Switch to design,
double-click on the textbox in question,
select the Event properties, click on the one
called “After Update”, click on the ellipsis
button which appears (three dots) and
choose Code Builder. Between the two
lines which appear (Fig 6) “Me” means the
current form, “LastName” is the name of the
textbox, and “StrConv” is a function (only
available in Access 7.0 and above) which
converts strings. The “three” tells the string
conversion function to do the type of
conversion that you asked for (capitalising
the first letter of each word).

So, Fig 7 means “make the contents of
the textbox called LastName equal to the
same as it is now, but with all of the first
letters of the words capitalised”. This will
convert: penguin penguinsson to Penguin
Penguinsson / 23 the larches to 23 The
Larches / mcdonald to Mcdonald and so on.
m On a slightly different tack, | haven’t used
Alpha for well over a year, but | agree that
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single line of code
will capitalise all
distinct words

- Fom, |- Hodule =
Object: lame ~|

Proc: [AfteiUpdate < placed in the

FirstName
LastName

barry penguin albert

End Suh
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Private Sub FirstName LfterUpdate (] =

Me!Firstlame = StrCone (Me!FirstNawe, 3)

FirstName field
(see Fig 10)

Fig 10 (below) This
more complex
code capitalises
two of the more
complex surname
types in the
LastName field

[Fready

@, Microsoft Access

processes like
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Ty Penguin Albert Private Suws Lasthawe AfterUpdate() =

Alpha than in LastName McDonald T bl AR IR i
Access. In

fact, to quote
from a review |
wrote at the
time of its
release: “...of
these, the
Field Rules are
the most
impressive, if
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Me | LastName = Sticonv (Me!LastNeame, 3)
If Left(Me!LastName, 3) = "Mac” Then
Length = Len(Me!LastName)
Me!LastMawe = Right (Me!LastName, Length - 3)
Me | LastName = StrConv (Me!LastName, 3)
Me | LastName = "Hac" + Me!LastName
End IT
If Left{Me!LastName, 2) = "Mc" Then
Length = Len (Me!LastHame)
Me | LastNawe = Right (Me!LastName, Length - 2]
Me | LastName = StrConv (Me!LastName, 3)
M= !LastMaws = "Mo™ + Me!LastNaws
End If

End Sub

KN

only because Iheacy

Alpha copes

with them better than any other RDBMS |
have seen.”

There is clearly a trade-off in design
terms, which these two products exemplify.
In both products, the designers identified a
host of commonly needed functions and
made them easily available from the
interface. This approach has pros and cons.
The good news is that commonly
performed processes (like designing tables
and building queries) are easy: the bad
news is that if you happen to want a
function that the designers didn’t provide,
you suddenly have to go to a more complex
area, such as coding.

One difference between the two
products is where the line was drawn. In
this case, the Alpha designers decided to
include capitalisation in the “easy” set and
the Access designers didn’t.

| have always found that, whatever
product | use, | eventually reach a stage
where | have to use code simply because it
is impossible for the designers to put

Vs o, o,

everything into the “easy” set. On a happier
note, once you do start to use code, your
horizons expand considerably. You can, for
example, begin to deal with unusually
capitalised names like those you mention. If
you expand the code to that shown in Figs
9 and 10, this will change macdonalds to
MacDonalds, and mctavish to McTavish.
(Also see the Access 7.0 sample database
called ROWLEY.MDB.)

| am not suggesting that this is perfect
code. As usual in the sample code | give,
there is no error trapping. In addition, there
are some people who prefer the letter after
Mac or Mc to be left in lower case. This
code is simply provided as an example of
what can be done.

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column at database@pcw.vnu.co.uk
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Animal magic

Mark Whitehorn casts a beady eye over hierarchy in the zoo and shows a way of handling
categorisation data. In addition, he passes on some improved solutions to past problems.

reader called Andrew writes:

“First of all, may | say how much

| have enjoyed your column in
PCW” (ah, I love flattery — MW). “But
unfortunately it has got me thinking about a
problem which | have never satisfactorily
resolved for myself.” (Sounds like work! —
MW). “It involves a recursive link field in a
table:

need to look at several records to trace
back up the structure.

So, for example, record 12 tells us that
Harry’s parent record is number three,
which in turn tells us that Harry is a King.
This in tum leads us to record two, and
hence to record one, by which time we
know that Harry is a King Penguin, which is
a species of bird. The storage is

Field Name Type Description economical, but a little unwieldy.

1 Code Inc Primary Key Fig 2 illustrates the information in a more
2 Parent Longint  Parents Key legible state, and Fig 3 shows the query.

3 Category String  Category Title  Note that the answer table is not showing

“The idea is to provide a hierarchy by
using the table to emulate a tree structure
which could be used for categorising
animals, or departments in an organisation.

“I have been searching for an

one record for each record in the base
table. This is because it takes several
records to define one “branch” of the tree.
The SQL is a little tortuous, but essentially it

efficient way of finding all the
categories that are below the
current item. My best effort has
been to run a query that finds all
records whose parent is current
code, add these to a result table
and then query the answer to find
all the records where there is a
match on any of the codes. | keep
this going until there are no records
returned (when I've reached the
bottom of the tree). Although this
works, it does not seem very
efficient. Do you have any ideas?”

What | have done is to look at
ways of handling data from a table
like the one Andrew describes.

Fig 1 shows such a table. It
describes a hierarchy which is used
to name the animals in a zoo.

Each record simply represents a
single link in the structure, so the
data is stored in a reasonably
economical manner. However, you

Fig 1 Table of animals’ names

@l Microsoft Access

File Edt “iew Fomat Records Window Help

is merely an expanded version of this:

SELECT DISTINCTROW Animals.Category

AS First, Animals_1.Category AS

Second

FROM Animals AS Animals_f1

RIGHT JOIN Animals ON

Animals_1.Parent = Animals.Code

WHERE ((Animals.Parent=0))

ORDER BY Animals.Category,

Animals_1.Category;

which works for two levels of hierarchy.
This naming hierarchy is a little

anarchistic in that names can appear at

several levels. Suppose we have a more

defined structure which must have, say,

four levels. This will use the same base-

table structure, but it provides a little more
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1 Penguin
2 King
2 Baby Blue
1 Sparrow
1 Crow
3 Fred
4 Jim
6 Sally
4 Jenny
6 Fred
3 Harry
3 Brian
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1 Starling
15 Simon
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2 Humbolt
2 Rock Hopper
19 Rocky
0 Dog
21 Terrier
22 Border Terrier
23 Brown
24 Shaun
18 Barry

[PIM]

00~ R -

0

4

g

Hecurd.|1_2

[or 2

Diatasfiest View

alE 7]

] o e ]
p296 O

Personal Computer World ® March 1997 e 295




Databases

scope when it comes to defining forms.
Two possibilities, one of which makes use
of combo boxes, are shown in Fig 4, but
neither is entirely satisfactory.

If anyone wants to try improving them,
be my guest. The work so far is in the MDB
file called DBCMAR97 on our CD-ROM.

Finally, it is possible to count those
categories which exist under any given one,
using a GROUP BY query based on the
query (in this case called Project) which
displays the data in the manner seen in the
top right of Fig 4. So
SELECT DISTINCTROW Project.Group,
Count(Project.Priority) AS
CountOfPriority
FROM Project
GROUP BY Project.Group
ORDER BY Count(Project.Priority)
DESC;
produces the answer table for the data
shown:

Group CountOfPriority
Prototyping 4

Design
Repair

Year 2000
Modification
Consultancy

oo NN

Rounding out

On to a little housekeeping. Over the past
few months I've published several problems
with solutions and asked for comments
and/or improvements. This month, we’ll tidy
these up. Although most of the problems
originate in Access, the solutions are usually
applicable in most RDBMSs.

Last November | published an algorithm
for rounding in Access. In last month’s
column | used several answers (of differing
efficiency!) from readers. James Talbut
came back with a modified version of his:
“I’m probably too late, but anyway, | think |
have fixed that rounding code:

Function Round(dNumber As Double,
iNumDigits As Integer) As Double
Dim dFactor As Double

Dim dTemp As Double

dFactor = 10 ~ iNumDigits

dTemp = dNumber * dFactor

If 2 * dTemp = Int(2 * dTemp) And
Int(dTemp) <> dTemp Then dTemp =
dTemp + dTemp / 2 /

Abs (dTemp) Round = (dTemp \ 1) /
dFactor
End Function

“The solution was simple. | just had to

stare at it until my eyes ached. My fudge
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factor was either 1 or -1, depending on
the sign of dTemp. Unfortunately, this was
compounding the way in which Access
alternates between rounding up or down.
The solution was simply to fudge by 0.5 or
-0.5. It’s still hideous, for something as
simple as a rounding function. But as a
technical exercise | think it’s kind of neat.
And it’s probably still quicker than
converting to and from a string.”

| agree. It's ridiculous that we have to
write something like this just to round a
number. Why doesn’t Access simply
include a rounding function? Microsoft,
please note for future versions.

@ Miciosoft Access
Fie Edit Mew Fomat Becods Window Help
N EE R BERIE

il Select Query: Animal

2 |

since its earliest beginnings but has been
omitted from key places in the package and
its documentation throughout. Various
system table fields use it and it appears as
the data type for certain field types, in tables
attached from other database products.

“It behaves much like TEXT in all
respects except any comparison operations
(joins, indexing, sorting) operate on ASCII
code value, i.e. case sensitively. Very useful;
but how do you create one? ‘Not easily’ is
the answer to that. BINARY does not
appear as an entry in the field type list in
table design view. If you try to use
DB_BINARY with the CreateField method in
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Fig 2 The data is stored in a reasonably economical manner

Case-sensitive joins

In last December’s edition of my column, |
published an email from Andrzej Glowinski
who bemoaned the lack of case-sensitive
joins in Access. | published a solution but
he found it too slow, so | asked for other
ideas as well as solutions in other
RDBMSs. | was impressed with the
intriguing answers, reproduced here.

On the subject of case sensitivity and
the lost ninth data type, Stephen Parry
writes: “There is another solution to
Andrzej’s problem with case sensitivity in
joins, indices and sorting. It does, however,
rely on a partially documented feature of
access, data type 9 (aka BINARY). The
BINARY field data type has been in Access

A.B. you get an error. Not very helpful. The
way around this is to use a CREATE TABLE
data definition query:

CREATE TABLE (MyField BINARY (30))
“This creates a table with a single field
(column) called MyField of type BINARY and

alength of 30. Type this into the SQL view
of an empty data definition query, execute it
and it will create such a table. Remember to
refresh the table list in the database window
to show the new table. You can then edit
the table definition in table design view as
per normal. You can even change the
properties of the binary column(s). The data
type column correctly indicates a field type
of binary. You can change this, of course,
but once changed you can’t get it back!

Databases

@ Microsoft Access

File Edit View Query Window Help

[_[5]x]

!g suLIl EII !I lﬂEli

st Select Query: Animall

Animals Binimals 1 Animals 2 _ Anmals. 3 Auiimals 4
Code Code : Code Code Code
Parent —\—b Parent >_L| Parert Lyl Parsnt —Zb Parent
Categon | Category | Category |Category Categuy =
.—LJ( =
Figld: qory =12 Cateqory 3 Categoty 4 Categary 5 Category Parent 2=
Table: [Animals Bnimals_1 Animals_ 2 Animals_3 Animals_4 Animals
Sart; |Ascending Aizcending Ascending Ascending Ascending
Show: | | |
Ciitesias: .U
ar: i
4 ¥

FROM Animals AS Animals_4

RIGHT JOIN [Animals AS Animals_3
RIGHT JOIN [Animals AS Animals_2
RIGHT JOIN [Animals AS Animals_1

ON Animals_2.Parent = Animals_1.Code]
ON Animals_3.Parent = Animals_2.Code]
ON Animals_4.Parent = Animals_3.Code
WHERE [{Animals.Parent=0])

Animals_4.Category;

&t Select Query: Animal 9 [w] 3
SELECT DISTINCTROW Animals.Category AS 1, Animals_1.Category AS 2, Animals_2.Category AS 3, -
Animals_3.Category AS 4, Animals_4.Category AS 5

RIGHT JOIN Animals ON Animals_1.Parent = Animals.Code)

ORDER BY Animals.Category, Animals_1.Category, Animals_2.Category, Animals_3.Category,

Ready

1 |

Fig 3 This SQL looks a bit complex, but it is just an expanded version of the code listing on p295

“To add a binary column to an existing
table, | suspect an ALTER TABLE
statement should work, although | have not
tried it. This would allow you to add a new
binary column to an existing table. You
could then use code or query to copy the
data from an existing column and then
remove the original column. Thus, you have
a long-winded means of changing a
column’s data type to binary.

“Of course, this all begs a fundamental
question: why the (beep!) is something as
useful as this so well hidden? | suspect that
with sustained use, various ‘holes’ might be
found in the functionality of this data type.

“Microsoft obviously intended a more
complete but as yet unrealised solution to
problems like this, but needed a quick
solution to the Paradox and dBase
connectivity problems, as well as a quick fix
for some internals. For now, however, | will
certainly continue to use it.

“By the way, | have noticed that in
Access 7, nasty ol Microsoft has encrypted
its Wizards and other .MDA add-in files in
this release. | have derived many useful
programs from hacked versions of the
Access 2.0 wizards, e.g. a database object
directory comparison tool and a scripting
tool based on the documentor, which just
outputs a mammoth text file without
generating a report or a temporary table.
Hence, | was miffed to find that A7 has all
its wizards compiled/encrypted in some
way. Have you seen any way around this? |
vaguely recall seeing an MSDN article on

securing add-in code and possibly one
giving the unsecured contents of certain
wizards, but | have not been able to find
either again.”

I knew of the binary data type but hadn’t
thought of it as a solution to this problem.
As to decrypting the Access 7.0 wizards,
has anyone else found a way?

On the subject of case sensitivity, the
following came from Neil Howie: “A bell
rang at the back of my mind, so | set about
creating a similar query in Paradox 7 but
taking advantage of the fact that if you have
maintained secondary indexes, you can set
a case-sensitive option.

“Adding an auto primary index to each
table and setting up secondaries on the
Names fields let me set up the join in the
query window and display the required
result with the greatest of ease.

“For further investigation | took a long
doc, converted it to text and wrote a little
routine to extract the words to create two
files, 12,000 records long. | modified the
second to capitalise the last letter of nine
words out of ten at random, then pushed
these into Paradox. Because of repetitions,
it produced 15,000 matches in 18
seconds, so | guess on your enquirer’s
200,000++ records it would still not be a
practical proposition if he had to do it
too often.

“However, what is now worrying me is
that executing the same query in Delphi
(using Paradox’s SQL) takes almost 50
seconds. What am | doing wrong?”
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Making your mark
Last month | published a problem from
Andy, a teacher who was using Access 2.0
to store his pupils’ marks. He wanted not
only to store the marks that his students
achieved in their tests, but also their
positions in the various class groups.

| suggested there was a conflict here
between relational theory and expediency,
and asked for suggestions and restraint (in
the hope of avoiding a holy war). | am
delighted to report that (nearly) everyone
kept their heads and the majority of
answers were helpful rather than religious.
Paul Mapstone’s answer (below) was the
most complete. It is also applicable to any
situation in which a rank order is required.

“My advice on this is not to store derived
data (i.e. the Position column) unless you
have to, for performance reasons. This is a
good example. It is fairly straightforward to
calculate the Position column in standard

SQL using a correlated subquery as follows:

SELECT A.[Pupil ID], A.[Test ID],
A.Score, A.Position,

(select Count(*) + 1

from [Test Scores] AS B

where B.[Test ID] = A.[Test ID]
and B.Score > A.Score ) AS Rank
FROM [Test Scores] AS A
WHERE A.Score is not null
ORDER BY Score DESC

“Column Rank in the above query should
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correctly return the required Position. This
works because the Position is equal to the
number of people who have a better
position + 1. Alternatively, you can use the
SQL’'92 outer join syntax (which Access
seems to partially support) as follows:
SELECT A.[Pupil ID], A.[Test ID],
A.Score, A.Position,
Count(B.Score) + 1 AS
Rank
FROM [Test Scores] AS A LEFT JOIN
[Test Scores] AS B
ON A.[Test ID] = B.[Test
ID] and A.Score < B.Score
WHERE A.Score is not null
GROUP BY A.[Pupil ID], A.[Test
D],
A.Score, A.Position
ORDER BY A.Score DESC
“We need the outer join, as the inner
join will eliminate the top result. Either of
the above queries could be used as the
basis of any required reports etc, but if
your teacher really wants to store the rank
in the Position column (and suffer potential
update anomalies), simply save one of the
above queries with the name ‘Rank query’
and use it in the following UPDATE query:”
UPDATE [Test Scores]
SET Position = dlookup(“Rank”,
“Rank query”,
“[Pupil ID]=” & [Pupil ID] &
“ and [Test ID]=”

Plimily [—E

1\,

i

& [Test ID])
WHERE Score is not null;

An excellent answer. Paul’s first
paragraph touches on the heart of the
conflict. Storing derivable data usually has
no benefits and several major
disadvantages (such as causing potential
update anomalies). However, storing such
data can occasionally yield a major
performance benefit. Of course, a real purist
would never consider mere performance as
a justification for breaking one of the central
tenets of the relational model. Non-purists,
on the other hand, wouldn’t even hesitate. |
sit uncomfortably on the fence, sticking to
the purist line whenever possible and
worrying every time expediency forces me
to break what | know to be a sensible rule.

Paul’s solutions are on this month’s
cover-mounted CD-ROM as PAUL.MDB
and PAUL95.MDB. The first is an Access
2.0 version which crashes Access every
time | try to run the update query. There
cannot be anything fundamentally wrong
with the solution because the problem does
not occur in Access 95. So perhaps it is my
machine?

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column at database@pcw.vnu.co.uk
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Making the distinction

Mark Whitehorn on the peculiarities of DISTINCTROW in Access. Plus, if you’re developing
a large application, see how code and components can be versatile and non-specific.

‘ve written this before, but it

bears repeating. This column

has evolved to a state where it is
almost exclusively about Access. When |
write about general issues (normalisation,
SQL, and so on) | try to keep it as generic
as possible but the fact remains that,
essentially, all the questions | receive (far
more than appear on the page) refer
explicitly to Access.

There are probably two reasons. Either
everyone who reads this column is using
Access, or people who are using another
RDBMS read the column and think “Huh.
That’s all about Access. No point in writing
in about anything else.”

I'm happy to accept any suggestions for
the future direction of topics covered and
platforms used. So if you want changes
please let me know and minority interests
can be represented.

Distinctly exact (or exactly DISTINCT)

In my series about SQL (Hands On
Workshop, PCW Oct’96-Jan’97) | said that
“the generic DISTINCT becomes
DISTINCTROW in Microsoft’s Access”. By
that I meant that if you build a query in
Access using the GUI, then by default it will
generate an SQL statement which starts:
SELECT DISTINCTROW...

In many cases this will return the same
record set as an SQL statement which
starts:

SELECT....
or even
SELECT DISTINCT....

The differences between SELECT and
SELECT DISTINCT are explained in my
workshop series on SQL, and since that
was to do with generic SQL it didn’t seem

to be the time or place to go into the
peculiarities of DISTINCTROW. But this
seems like an excellent place, so we will do
sol In order to demonstrate this we need a
couple of tables:

CLIENTS
ClientID Name
1 Fred
2 Sally
3 Jean
4 Fred

Location
Wellington
Wimpy
Halifax
Lancaster

ORDERS

OrderNo ClientID

© O N oA W =
< W W WA NN

1
Note that we have two clients called
Fred and that Sally has yet to place an order
with our company.
Both
SELECT Name
FROM CLIENTS;
and
SELECT DISTINCTROW Name
FROM CLIENTS;
return four records:
Name
Fred
Sally
Jean
Fred
whereas
SELECT DISTINCT Name

FROM CLIENTS;

returns
Name
Fred
Jean
Sally

DISTINCT (as explained in my SQL
Workshop) forces SQL to remove the
duplicates in the answer table.

In this case (and in all cases where a
single table is queried) there is no difference
between SELECT and SELECT
DISTINCTROW. However, if we bring two
tables into the query, the two forms can be
distinguished.

SELECT Name
FROM CLIENTS INNER JOIN ORDERS
ON CLIENTS.ClientID =
ORDERS.ClientID;
returns:

Name

Fred

Fred

Fred

Fred

Jean

Jean

Jean

Fred

Fred
which is one record for each order in the
ORDERS table because the join between
the tables has essentially generated nine
records, of which we have asked to see
only the name of the customer. By
contrast,
SELECT DISTINCT Name
FROM CLIENTS INNER JOIN ORDERS
ON CLIENTS.ClientID =
ORDERS.ClientID;
returns only two records:
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Name
Fred
Jean

The SELECT statement on its own
returns nine records, then the DISTINCT
part removes the duplicates.

The “problem” with this answer table is
that it implies that there are only two people
placing orders, whereas we know it is three
because there are two people called Fred. If
we expand the SQL statement to include
the location field,

& Microsoft Access

File Edit ¥i ! H

! Select Query. Find

Names

D
Name

=ip
] (= P 2 el [ [ e 1

all on our cover-

Name

7]  Fred Custard
|- 2 Penguin Fish

(! 8 Sophie Fish

L 4 John Nuts

L] 6 Mary Salmon
L | 6 Mark Prawns
Ll 7 Penguin  Skate
L 8 Sarah Jelly

L 9 Penguin  Hake

| 10 Sophie Anything
[ 11 Ross Haggis (Imported)
L 12 Ross Custard
*

(Counter)

@RI

mounted disc as
DISTINCT.MDB.

m |'ll leave you with this
brainteaser: If you include
the primary key value from
CUSTOMERS in all of these
queries, does the difference
between SELECT DISTINCT
and SELECT
DISTINCTROW disappear?
As they say in all the
best text books, explain

Fig 1 (above)
The names

used for the

button-caption
example

Name

Fig 2 (left) The

[Sereen] [ActiveCantroll [Caption]

‘

query called
Find, as both

SELECT DISTINCTROW Name, Food
FROM Names

SELECT DISTINCT Name, Location
FROM CLIENTS INNER JOIN ORDERS ON
CLIENTS.ClientID = ORDERS.ClientID;

then we get:
Name Location
Fred Lancaster
Fred Wellington
Jean Halifax

DISTINCT is very literal; it returns unique
records in the answer table, whether or not
they come from unique records in the
original table.

| used the term “problem” above, but of
course this is only a problem if you don’t
know what DISTINCT is supposed to do. In
fact, DISTINCT is doing exactly what it was
designed to do.

My guess is that Microsoft felt that naive
users of a database might not appreciate
this level of subtlety. If they saw a single
name in an answer table, they would expect
that it represented a single person. So the
default in Access was set to DISTINCTROW
which in this case, as you will by now have
guessed, produces a separate record in the
answer table for each unique customer who
has placed an order.

Thus:
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Hundreds and thousands

Reader, Glenn Rowe, recently contacted
me with an interesting database problem:
“I'm developing an application which stores
data about many countries. The data is
stored in a table, one field of which stores
the country code (GB for Great Britain. ..
and so on). The interface will contain many
buttons, one for each country. Each button
will have the country code as it’s caption
and, when pressed, will return the records

# Detail

Penguin l

.+ Lommand Bulton: Buttenil

]
Event Properties =

BOnEnfer. ...
3 BAEE o vaieen

53 HnGotFocus. ...

On Last Focus: . ) ) §
. OnClick.. ... .. =GetButtonCaption(]
‘OnDblClick ...

On Moiise Down ..

On Key Prass.. .
Orikeylp. ... .

-~ - Module: BultonHandling !E[n

Function GetButtonCaption (} a
DoCnd OpenQuery “Find”
End Function

=T ————— T

Fig 3 The form called PickName and the associated function which calls the query called Find

SELECT DISTINCTROW Name
FROM CLIENTS INNER JOIN ORDERS
ON CLIENTS.ClientID =
ORDERS.ClientlID;
returns
Name
Fred
Jean
Fred
By the way, these tables and queries are

for that country. (These are, of course,
arranged hierarchically on many forms, not
all on one!)

The problem, as far as | can see, is that
I’'m going to need hundreds/thousands of
queries and as many snippets of code.
Building it will be a nightmare, as will
debugging and maintenance. Surely this
process can be centralised in some way?”

The question is a good general one

Databases
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about the way in which code and
components can be versatile and non-
specific. The obvious solution, at first, is to
try to pass the button’s caption to the query
as a parameter.

As far as | know (and | stand to be
corrected) this cannot be done. However,
we can achieve exactly the same result by
building a query which snatches the caption
from the button which has just been
pressed. In other words, you can’t attach a
piece of code to the OnClick event property
of a button which says “Run a query and
pass to it the caption of this button”.
Instead, you get the button to run a query
and get the query to locate the caption of
the button which has just been pressed.

In order to do this, we can make use
of an object called “Screen” and one of
its properties, “ActiveControl”. These are
defined in the manual thus: the Screen
object refers to a particular Microsoft
Access form, report, or control; the
ActiveControl Property is used to refer
to the control that has the focus. Or, to
put that another way,
Screen.ActiveControl always points to the
control which has the focus.

1 s e

Now consider a button on a form; if you
press it, that button, by definition, has the
focus. If the button runs a query which has
Screen.ActiveControl.Caption as its
criterion, then Property will return the
caption of the button.

The beauty of this scheme is that when
you design the query, you don’t have to
know which button is going to be pressed.
You don’t even need to know which form
the button will be on. As long as the button
calls up the query when it is pressed, the
query will seek out the button, read its
caption, and use that caption as a criterion.

To demonstrate this, | have used people
rather than countries. This choice simply
reflects the fact that | don’t know enough
country codes to fill even a sample table.

The table shown in the screenshot Fig 1
contains names of some individuals and the
food they like to eat. The query called Find
(Fig 2) has, in the criteria line:

[Screen].[ActiveControl].[Caption]

The form called PickName (Fig 3) has a
single button with the caption “Penguin”.
The OnClick property of this button is set to
=GetButtonCaption ()
which is the name of a function. The
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Round and round we go

In the November issue, | published the following correspondence from Paul le Glassick:
“...Incidentally, to get around the lack of an =Round equivalent, | use the Format$
function. This converts numbers to text, but rounds properly as we know it. With a
representative sample of nearly 3,000 records, the following nesting of functions gave
correct rounding when calculating VAT:

RoundNo = Val(Format$(CCur (Number), “0.00”))

where RoundNo is the result and Number is the number or calculation to be rounded.”

Paul wanted to know if there was a better way. Simon Hawkins suggested:
RoundNo = int (( Number * 100) +1) /100
“Whether this is a faster method than using the Format function, described in the article,
I am not sure. Also, the above may need altering to deal with negative amounts. Hope
this is of some use.*

This has the great advantage of elegance. However, when | tested it in the form
Function Simon (Number) As Integer

Simon = Int((Number * 100) + 1) / 100

End Function
it returned 1 from 1.49 (which seems right), but 2 from 1.4999 (which seems wrong),
and then 2 from 2.49999 (which seems right), and even 2 from 2.499999999 (which is
still right, but conflicts oddly with the result from 1.4999!). In other words, it is slightly
inconsistent. Or maybe it’s my 486 processor. In the form:
Function Simon2 (Number) As Double

Simon2 = Int((Number * 100) + 1) / 100
End Function
it returns 1.51 when given 1.5 (which seems wrong).

This reply came from James Talbut: “/ don’t like converting things to and from
strings. There is an operator in VB that appears to round correctly, and that is the * \'
operator (integer division). Making use of this in a function is simple:

Function Round(dNumber As Double, iNumDigits As Integer) As Double
Dim dFactor As Double

dFactor = 10 * iNumDigits

Round = ((dNumber * dFactor) \ 1) / dFactor
End Function
“This function is simple, quick, and produces the same results as the version using
Format$ that you published. Interestingly it gives a different result to that of the ROUND
function in Excel. For some reason Round(2.15, 1) does not give 2.2 (as it would in
Excel), it gives 2.1 as does the formula you published.”

All of these suggestions work, up to a point, but none are perfect (see the form called
“Rounding” in Fig 6). So the plot thickens. Anyone got any further thoughts?

By the way, just as we were going to press, Simon came back with: “OK. Classic
case of using my memory instead of looking the code up (and testing it!). The function
should read

TxtOutput =

CEHe Edt View Window  Help JAETES] Int((TxtInput *
S eI |

Number for rounding Paul Simon (Int) Simon {Double)  James = 100 ) T 5) / 100
3 11 i1 1 111 n P .
R i 21 T2 This will round to
ERE 1 181 13 :
i - s = two decimal places.
14501 49 z 15 149 Sorry about the earlier
1499 |15 2 15 15
16 [15 2 161 15 confusion.”
160001 |16 2 161 15
249999 |25 2 25 25
2.49999999999 |25 2 25 25
25 2.5 3 2561 25
250000000001 |26 3 ] 25
26 |26 3 261 26
Z7i° 7 3 = 1l 27 Fig 6 The rounding
3 |3 3 301 3
3.49999 |35 4 35 3.5 functions in operation.
356 3.5 4 3561 36
550001 |35 [ 351 35 Note the purely fortuitous
15 |46 5 451 45 . e
456000001 |15 5 451 16 - grouping of biblical
W]« [Recodfi Tof 24 DT
Fom Ve el names!

function, also shown in Fig 3, is composed
of a single line which simply calls the query.

So, the steps are simple: when you
press the button, the function is called; the
function runs the query; the query looks for
the active control (which is the button),
captures its caption, and uses that caption
as a criterion. The result is the answer table
shown in Fig 4.

To keep it short and sweet, there is no
error trapping in the demonstration code. It
is also rather crude. For example, unless
you close the query, pressing a different
button won’t re-query the table. However,
all of this can be cured by expanding the
code in the function from its current, rather
minimalistic, one line.

Having answered that question, | realised
that, essentially, the solution relied on the
fact that the function could be called as
soon as the button was pressed. This meant
that the solution couldn’t be applied to a
situation where several selections needed to
be made. | know there are manifold ways of
handling multiple selections and that combo
boxes are often the best solution, but | was
intrigued to see if an economical solution (in
terms of code and number of queries) could
be found while retaining the button-caption-
snatching idea.

The form MultipleSelections shows this
in operation. A little of the elegant simplicity
of the earlier solution is lost but much can
be retained. Each button runs a function
which places the button’s caption in the text
box above it. This text box is explicitly
named in the function, so each button can
be cloned vertically but each separate
column of buttons is calling a separate
function. Thus, if we made ten selections,
we would need ten functions. However, by
using Screen.ActiveForm (a close relative of
Screen.ActiveControl) in the functions, a
degree of flexibility has been retained so
that forms which are cloned from this one
should also work, as long as the same
names are used for the text boxes.

The “Go” button fires a query called
(rather imaginatively, | feel) “Find2”. The
query looks at the text boxes in the form,
takes the values from there and runs the
query. By using Screen.ActiveForm this
query should be versatile enough to work
with different forms.

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column at database@pcw.vnu.co.uk
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[he vioeo top ten, agan...

A recent query regarding video rentals has prompted some keen response from readers.
Mark Whitehorn presents some of your solutions, plus some general tips and teasers.

n the October issue | published a

couple of questions from

readers. The first concerned a
video rental company which wanted to find
out the most popular videos rented out over
a specific period, essentially the “Top Ten”
videos for that period.
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Dear Santa...

Last year, | asked you to make our current crop of RDBMSs a better match
to the relational model, and also for more and better database design tools. |
don’t know about the rest of the kids, but frankly, | was just a little disappointed.

None of the RDBMSs has shown a marked improvement, and the tools situation is still dire.

Sigh. Perhaps I’'m asking too much. After all, the vendors don’t seem to be interested in
what | asked for either, so you must face an uphill struggle in trying to persuade them. This
year, I'll try for really achievable requests, but first, a bit of background. Many database
professionals are having their serious work disrupted by trivial requests from the management
about putting data onto this “web” thing. Now, we all know that the web is just a passing fad.
Just like CB radio, once the fuss has died down, I'm sure most people will go back to the
telephone. But while it is fashionable, we have to look keen. So, what we need are sensible
tools for handling data from databases on the web.

Borland has already made a good start with IntraBuilder, and Microsoft is following with
the improved web-publishing abilities of the Office products, but there is still a huge way to go.
Neither of the products addresses the problems of signalling between the browser and the
database to allow proper transaction control. This is not to say that transaction control is
impossible, just that it is currently all left to the programmer. There are other problems as well.
With present technology, if the browser sends a query which returns, say, 140 records, those
are usually buffered at the web server and sent to the browser in chunks of, say, ten. This is
crazy! Every time the user wants to see another ten, there is a pause as the server is contacted
and the next ten are sent. This problem isn’t going to be solved by a single product; it needs to
go right to the standards that these technologies use. If you could wangle your way onto the
appropriate standards committee to address this one, we would all be eternally grateful.

By the way, I'd still really like a mouse mat with a penguin on it. | mentioned this last year,
but it must have got lost in the sleigh. Perhaps you could check under the seats?
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Here is Roger’s
solution. The only
change | have
made is to include
the dates into the
first SQL statement
so that the query
runs without

putting up dialogue
boxes

words. Eamonn Mulvihill’s original request
was for a solution which worked with
Borland’s Local-SQL which he said didn’t
support nested SELECT statements. |
should have said something like “lowest-
common denominator SQL” rather than
“standard”. Roger Moran continues: “Since
MS Access seems to be your first choice
when describing problems in your column, |
will use MIS Access SQL syntax in the
following, although the SQL is easily ported
to any ANSI-compliant SQL/92 dialect.

“We start with an aggregate query to
provide us with a count of transactions per
video within a given date range. This is trivial:
SELECT VideoNumber,

Count (VideoNumber) AS VidCount
FROM Hist
GROUPBY VideoNumber
WHERE Trans_Date BETWEEN
[StartDate] AND [EndDate];”

| know it will sound picky, but although
the sentiment behind this is quite clear, |
think the syntax for Access actually needs
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which also totals the
orders laid

BEm dsi_onioenil_Binerupaine

-

number of records in
gryVideoCount (Q2)
whose VidCount is

greater than that of
the ‘current’ record
in Q1. If that number
is less than ten, we
know the ‘current’
record should be
included in our “Top
Ten’ list. We apply

the test to each

o

to read as:
SELECT VideoNumber,
Count (VideoNumber) AS VidCount
FROM Hist
WHERE Trans_Date BETWEEN StartDate
AND EndDate
GROUP BY VideoNumber;

“In MIS Access, we can use this query
directly as the datasource for the second
stage. In other products which do not
support daisy-chaining queries in this
fashion, it is a simple matter to convert the
above query into an append query which
populates a temporary working table, and
then use that as the datasource instead.

“Let’s assume we have saved the above
query with the name [qryVideoCount]. The
“Top Ten’ query will look as follows:
SELECT VideoNumber, VidCount
FROM gryVideoCount AS Q1
WHERE (10 > (SELECT COUNT(*) FROM

gryVideoCount AS Q2 WHERE
((Q2.VidCount)>(Q1.VidCount))))
ORDER BY Q1.VidCount DESC;

“Here’s a basic description of what’s
going on in the above query. For each
record in qryVideoCount (Q1), we find the
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record in Q1 and the
result will be the 10
desired records.

“The aforementioned query works, and
is written in standard SQL, but it cannot be
considered very efficient, since for each
record in gryVideoCount (between 1 and
12,000 in Eamonn Mulvihill’s situation), we
must execute the sub-query which
determines whether the record is to be
included in the ‘Top Ten’ list. In a real world
situation, it would probably be quicker to
write some procedural code to pull out the
ten records from qryVideoCount.

“Hope this information is useful.”

Yes, it certainly is. It won’t do as a
solution for Eamonn’s problem because of
the nested SELECT, and | agree that it is
likely to have speed problems on a large
data set. However, Roger is quite right that
his is a solution comfortably within SQL-92
and | have great admiration for its elegancel!

You can clearly tweak the second SQL
statement very easily to alter the number of
records that it returns, simply by changing
the numeric value in the line:

WHERE (10 > (SELECT COUNT(*) FROM
gryVideoCount AS Q2 WHERE

| have changed it to two in the sample
database (ROGER.MDB), because the HIST

table has so little data in it.

Alistair Logie sent in this solution for
FoxPro users faced with a similar problem:
“I read with interest your PCW Databases
column about SQL selections of the top ten
rented videos. One solution in FoxPro would
be to use two SQL statements and a Cursor:
SELECT VideoNumber,

COUNT (VideoNumber) AS VidCount ;
FROM hist ;

INTO CURSOR mytable ;

GROUP BY VideoNumber ;

ORDER BY VidCount DESC

SELECT VideoNumber, VidCount ;
FROM mytable ;
WHERE RECNO() < 11

“I don’t know if this is usable on other
databases. It does rely on being able to use
the absolute record number, RECNO(), as a
selection field. The attraction of using a
Cursor as a temporary file is that FoxPro
creates and erases it itself.”

The second question in the October
issue covered a more general problem.
Suppose you have a set of Customers and
ltems for sale. Given that each item has a
specific, unique price, it is clear that the
price fits into the ITEMS table. If each
Customer has a unique price for each item,
it is equally clear that the price needs to go
into a separate table which lists each
customer, item and the unique price for that
key value.

What if the situation is somewhere in
between, where most prices are standard
but there are some exceptions? | produced
a solution, but asked for suggestions,
improvements or comments. The first
comes from Tony Wall, and his database is
on the CD as TONYWALL.MDB.

“I have enclosed an alternative solution
to the Customer & Prices problem from the
October issue. Whether it will work
efficiently with the 400 customers and 300+
products is another matter.

“In the first instance I took your Default
List and Exception List and used these to
create a union query as follows:

SELECT *

FROM [PriceList] as PL

WHERE NOT EXISTS

(SELECT *

FROM [ExceptionList] AS EL

WHERE PL.[CustomerID] =
EL.[CustomerID] and PL.[ItemID]
=EL.[ItemID]);

UNION SELECT *

FROM [ExceptionList];

Databases

“This is used as the basis for the combo
box data source on the orders form for
retrieving the correct price.”

Tony then sent another mail message,
saying that the performance was terrible
with a larger data set. His suggested
improvement is well worth looking at, and is
in TONY2.MDB. Geoff Wyss sent in
another; see GEOFWYSS.MDB.

“In the October 96 issue of PCW, you

posed a problem about merging prices from

two sources to make up an Order from a
default price list and an exceptions list. The
attached database file shows two possible
solutions which might be of interest, one
using a Union query, the other using an IIF
statement. Click on form Orders2. There is
a ReadMe button on the form which gives
an explanation.”

For this month’s problem, | have held off
producing a solution myself. This is mainly
due to cowardice, since this problem brings
us once again into the holy wars of “strict
relational” vs. expediency. | tend towards a
purist view, but in this case | can see

reasons for a more heretical solution. Before

committing myself to be burned at the
stake, what do you think? Let’s try not to
get too wound up about this one. It is
Christmas, after all.

“l am a teacher, and recently used
Microsoft Access 2.0 to produce a
database for recording and reporting on
pupils’ performance in tests. To keep the
database as flexible as possible in use, |
store test results in a single table with four
fields: each record in the Scores table
includes an identifier for the pupil, an
identifier for the test, the percentage score
achieved by the pupil in the test, and the
position of the pupil out of his/her teaching
group. Records are added to the table as
data are entered by the class teacher. (The
pupil and test identifiers together make up

the primary key, as each pupil appears in the

table many times, as does each test, but
each pupil can only take a given test once.)
“It is useful to have the computer
calculate the position of the pupil
automatically, once the data for a full
teaching group has been entered, but |
have not found a function in Access to do
this easily. The pupils’ teaching groups are
recorded in a separate table. It is
straightforward to produce a query listing
for a particular test, the pupils in one
teaching group and their percentage
scores, and this query can be sorted
appropriately. But then to work out the

Teasers

A couple of teasers from Jeff Jenkins:
1. Strange database design
A database | was working on stored
amounts as positive numbers and had a
separate field to indicate the sign of the
number. This field had values of one or two
to indicate positive or negative (don’t ask
why, | didn’t design the database). The
problem was how to extract the amounts as
signed numbers. The solution | came up
with was a mathematical one, selecting
“amount*(3-(sign*2))”. This works as “(3-
(sign*2))” evaluates to 1 or -1. Abitof a
rigmarole just to get a signed number out.
2. Summing only the positives
| needed to provide a total of all the positive
numbers in a particular field in the database
(e.g. all the accounts with a credit balance). |
couldn’t find an sgl command to do this, so |
resorted to another mathematical solution:
“SUM( (amount+ABS (amount))/2)”
Adding the absolute (unsigned) value of
a number to itself comes out to zero for
negative numbers, and dividing by two
negates the effect of adding a number to
itself, so the sum works. You can also sum
up all the negative numbers with:

“SUM (amount - (ABS (amount))/2)”
Incidentally, the first one also works as
“SUM( (ABS (amount)+amount)/2)”
but the negative version
“SUM( (ABS (amount) -amount) /2)”

gives a positive total of all the negative
numbers.

position of the pupils within the group and
store this in the appropriate field, | have
resorted to a complex sequence of
operations involving creating and deleting
temporary tables.

“Using this method to calculate pupils’
positions slows down the program
significantly and, because of the use of
temporary tables, has led to problems
when two teachers using the network
attempt to enter test scores at the same
time. Is there a direct way to fill in the
‘position’ field in the Scores table? | have
tried different techniques, but have not
found a wholly satisfactory solution.” Andy

Andy’s test database (not containing
real data about real children) is on the CD
as ANDY.MDB.

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column. He’s on m.whitehorn@dundee.ac.uk
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Modelling |00

Where did you put that data? Where did you put that file? Mark Whitehorn looks at the pros
and cons of database modelling.

ast month, we started to look at
three “database models” you can
employ:

1. Everything on a stand-alone PC;

2. PC front end with data on file server;

3. Client-server using a database server as

the back end.

In this context it is useful to think of a
database as having four different parts:

1. User interface section;

2. Data processing engine;

3. Conflict resolution section (to deal with
conflicts introduced by multiple users
accessing the data at the same time);

4. The data itself.

We looked, last month, at the pros and
cons of the first model. As | wrote at the
time, | will give size estimates where
appropriate but please don’t take them as
gospel. (See last month’s Hands On
Databases for other qualifications).

PC front end with data on file server

If you have a need for multiple users to
access the same data, then it is not beyond
the realms of possibility that you already
have a network. Given a network, you have
the option of moving to our second
database model.

In this model, much is left the same as
before. You would still run Access,
Paradox, or the RDBMS of your choice on
your PC so the data processing engine bit
of the database stays there.

Only two things change. One is that the
data files are moved to a file server and the
second is that the individual RDBMSs
running on the individual PCs need to
communicate with each other. They need to
do this in order to resolve the multitude of

potential conflicts which suddenly arise
when more than one person accesses the
same data simultaneously.

Now is not the time to go into all such
conflicts but consider a simple example.
You and | both work for the same company
and we are trying to update the company’s
customer records. | open up the record for
A Smith to increase his credit rating from
£2,000 to £3,000. While | am doing so, you
delete his record. What happens to his
record when | finish editing it and send it
back to the file server?

The answer to this question depends on
the RDBMS you are using. Access, for
instance, maintains a lock file in the same

directory as the data file and this is used to
store information about who is doing what
at a particular time. Thus, if | had opened
the record to update it before you tried to
delete it you would receive a message
saying that the record was in use by “Mark”
and that you wouldn’t be able to update
the record until | had finished with it. Other
RDBMSs use other mechanisms, some
less efficient then others, for dealing with
these potential conflicts.

The important point is that with this
database model the control of the user
interface and the data processing engine
remain on the PC while the data and
conflict resolution are moved to the file

by Neil J. Rubenking

Delphi Programming for Dummies

tedious. This one is fun.

introduction to Delphi.

Delphi is a multi-purpose programming tool and is commonly used for the generation of user
interfaces to databases. This book is one of a series and if you’ve seen any of the “* for
Dummies” books you’ll already have a good idea of what this one is like.

It has lots of diagrams, some very silly cartoons and lots of icons in the margins to
identify Technical Stuff, Warnings, Tips and so on. It is also written in a style which doesn’t
display the correct reverence for what is a serious programming tool — which is just fine by
me. It’s not that | don’t respect Delphi but books without a sense of humour can be really

The database section is pretty skimpy, comprising a mere 22 of the 376 pages. It would
be impossible to recommend this book to a database-naive user who wanted to learn how to
create databases in Delphi but that description doesn’t fit most of the readers of this column.
If you are happy that you understand the database end of things, this is an excellent

One of the examples used in the book is a function called Hailstone. Given a seed
number, this function generates a series of numbers which bounce up and down “like
hailstones in storm winds” before converging on the number 1. Apparently there is no way of
either predicting how long a given seed number will take to reach 1, or proving that all
numbers will eventually reach 1. | was so intrigued that | modified it to run in Access and it is
included in the main part of my column for your amusement (see Hailstones).

By the way, | saw one of this series in a bookshop in France: “Windows pour les Nuls”; a
gift of a translation for any of the series connected with databases!

m Delphi Programming for Dummies. IDG Books £18.99 (ISBN 1-56884-200-7).
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Fig 1 The “Hailstones” algorithm in action

server.

The big advantage of this model is that it
provides multi-user access to the same
data at relatively low cost. The big
disadvantage is that the model is inefficient
in two main ways. Firstly, it tends to load the
network, soaking up bandwidth like a
sponge. Remember that the data is at one
end of the wire and the processing is at the
other. Every time you query the data, it has
to be moved to the client since that is where
it is crunched. In a badly designed system
this can mean that every query against a
100Mb table requires the entire table to be
shipped to the client. Intelligent indexing
can reduce this considerably (since the
indexes can be shipped for searching and
only the relevant records sent out to the
client) but in practice, the effectiveness of
this depends on the particular RDBMS.

Secondly, the processing is at the client
end, so each client needs sufficient
resources to cope with the data. If you
decide that an increase in the database size
warrants an increase in memory of 16Mb,
you will need to add that to all the clients:
given ten clients, that’s 160Mb.

These restrictions mean that the number
of simultaneous clients and the size of the
data are relatively restricted. Think in terms
of ten clients and 1Gb.

Client server model

This model is simply a modification of the
previous one. The user interface stays on
the PC: the data, the processing and the
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conflict resolution moves to a server. This is
typically not a file server but a server
dedicated to running applications like
RDBMSs, hence they are generically known
as application servers. Machines which are
dedicated to running RDBMSs are often
called database servers or SQL servers.

But wait. Why go to the expense of a
dedicated database server when you have
that nice NetWare 3.x file server already in
place? Can’t you run a database engine on
that as well? The answer is that you can,
but you probably don’t want to. The reason
lies in the NOS (network operating system).

NOSs like NetWare 3.x are optimised for
File+Print. Application servers run a NOS
which is optimised for running multi-user
applications. This doesn’t mean that you
can’t do it, just that performance will be
compromised, so a dedicated database
server is generally considered to be better. If
you really want to run one server for both
application and File+Print, then NT is
probably better than NetWare, all things
considered.

The Client-Server model is typically not
limited by bandwidth. Since the processing
and data are now snuggled together in one
place, queries no longer mean that masses
of data have to move across the network.
Instead when the GUI, running on the client,
is used to construct a question only an SQL
description of that query is shipped across
the network to the server.

This SQL will typically be a very short
ASCI string. The database engine on the

server processes the query and simply sends
the answer (rather than the entire table) to
the client. Conflict resolution is also handled
centrally, with associated benefits in terms of
speed and sophistication. Centralising the
processing means that the whole system is
easier and usually cheaper to update. If the
database slows down you can throw
hardware (memory and processors) at the
server. You don’t have to add it to the clients
because they are simply handling the user
interface.

On the ticklish subject of size, this model
will typically support as many clients and as
much data as you can afford. To put that
another way, consider this model seriously if
you think you will need more than ten clients
or >1Gb of data in the foreseeable future.

Hailstones
The hailstones algorithm is very simple and
most easily expressed in pseudo code.
Start with a seed number
Repeat
If the number is even,
divide by two
Else multiply by 3 and add 1

Until number = 1

| can offer no justification for implementing
this in Access except that it is fun and that
the behaviour is really wacky. Give it a
number like 26 and it takes a mere ten
iterations to get down to one. But 27 takes a
monstrous 111 iterations, and 28 a more
reasonable 18. A copy of this is in the MDB
file on our cover-mounted disk this month.
(See also, the Delphi Programming for
Dummies panel on p285).

More on meters

The meter problem (which was discussed
earlier this year) resulted in my publishing, on
our PCW cover disk, a database with several
of the solutions and a kit which allowed you
to test any other solutions against the
published ones.

| asked only for solutions which were
genuinely faster. None have arrived but Paul
Bloomfield, a supplier of one of the original
solutions, contacted me to say that he had
got very different answers from those
published. It turned out that he hadn’t got
the PCW cover disk, so had built his own
database for test purposes. | sent him the
one | had used and this is his reply:

“Our speed differences are down to one
factor: the data. My test database had 2,000
records from 200 meters (i.e. average ten
readings per meter), whereas | see yours had

only three meters and so 666 per meter, so
the query is doing 66 times the work!

Perhaps there are lessons to be learnt
here in problems of scaling. There is no
such thing as good SQL per se, the query
must be written to fit the data, or the data
structured to fit the query!”

| agree. It is un-nerving to realise how
many factors we need to consider when
working with databases. Still, it keeps us all
in employment!

Case-sensitive joins

Andrzej Glowinski writes: “I have recently
started using MIS ACCESS (Win 3.1) at
work, developing applications in the areas
of large medical (clinical) information
resources. We also use an Oracle server
and my systems work fine using this but as

@M Microsolt Access
File Edit “iew Foimat Records ‘Window Help

Databases

soon as | try to build stand-alone versions
all hell breaks loose. This is because some
ACCESS designer/implementer, in their
wisdom, has forced all internal joins to be
case Iinsensitive — and there is NO
MECHANISM for altering this behaviour!”

| replied to this as follows: “I hate to be
contentious, but Access does provide a
mechanism which allows joins to be case
sensitive.

Assume that we have two tables:
NAMES and ORDERS. Each table has a
field called NAME which contains case
sensitive data. We thus have two fields:
NAMES . Name
ORDERS. Name
which need to be joined.

Create a query containing both tables,
join them within the query (not in the
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relationships editor) and run the query.
Precisely as you suggest, the data in the
tables is joined in a case insensitive manner.

Now add a field to the query:
CaseCompare: StrComp([NAMES].

[Name] , [ORDERS] . [Name],0)

This uses the function StrComp which
can be rendered case sensitive by setting the
third argument to be 0.

The function returns O if the strings match
in case as well as letter order, so if you set
the Criteria for that field to be 0 and re-run
the query, the join is now case sensitive. The
SQL version reads as:

SELECT DISTINCTROW NAMES.Name,
ORDERS.Name, NAMES.Foo, ORDERS.
Baa, StrComp([NAMES].[Name],
[ORDERS].[Name],0) AS CaseCompare
FROM NAMES INNER JOIN ORDERS ON
NAMES.Name = ORDERS.Name

WHERE ( ( (StrComp ([NAMES] .[Name],
[ORDERS] . [Name],0))=0));

| am aware that this doesn’t allow you to
sort case-sensitive material, although it
would almost certainly be possible to write a
function to do this. Rather more interestingly,
it doesn’t allow you to apply referential
integrity or set a primary key on material
which is case-sensitive (since Access treats
‘PENGUIN’ and ‘Penguin’ as equivalent in a
primary key). However, it does at least allow
you to perform the join.” (A copy of this is
available in the MDB file on the PCW
cover-mounted disk).

To which | received Andrew’s reply:
“Thanks for your message about ACCESS.
We have explored the mechanism you
propose quite extensively, both on local
(native) ACCESS tables and on attached
ones, primarily ORACLE. The performance
hit is just unacceptable — I’'m talking of joins
across tables with 200,000++ items in them,
so the total loss of indexing (which,
effectively, is what you get) is very significant.
You can mess around with the order of
execution of the query but it is just too
unpredictable to be of much use.”

| can’t argue with any of this. Indeed,
depending on how large the records are, this
database may be getting to the size where a
move to another model is inevitable. One
question is, do any other PC-based
RDBMSs have a better way of supporting

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column. He’s on m.whitehorn@dundee.ac.uk
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One is not enough

A reader worries that as the work gets too big for his company’s current database system
to handle, which way now? Mark Whitehorn is on hand to dispense this, and other, advice.

would like a discussion of the

relative merits of a client/server

database and a networked
database application in which there is a
server. When working on database
applications, | am always considering small
standalone systems for one PC. Most of our
work so far has been in-house and thus
manageable. As time goes by and we are
involved in increasingly big projects, | am
beginning to worry that the one-PC
approach will fall on its face.

| believe | have two options:
1). Put my data on a big server running
something like NT and run multiple copies
of my Paradox application all pointing at the
tables on the server. Then let Paradox
handle the problems. | realise I'd have to be
careful about record locking and the like.
2). Up-size my data to a client /server
application using something like Interbase
running on a server (UNIX?) and do it all
through SQL, although my knowledge here
is very hazy.”
Alasdair Macdonald

| received this email and it seems a broad
enough question, to warrant some
expansion. After all, it is one of the biggest
decisions that you are likely to make, and is
an area where mistakes are both common
and expensive. There are essentially four
database models you can employ:
1). Everything on a standalone PC.
2). PC front-end — data on file server.
3). Client server using a database server as
the back end.
4). Mainframe

The fourth seems inappropriate for
discussion in a PC magazine, so we'll
ignore it. What | can do here is to outline the
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strengths and weaknesses of each of the
other three, together with approximate
performance and size estimates.

This is a complex area. The decision to
choose one of these alternatives will be
based upon the interaction of many factors,
including response time required, number
of users, file size,
file number, data
size, available
resources
(including
hardware,
software and
money) and type
of data access

(Fig 1, top right) The

update query
described by Paul
[see page 276]. The
two tables are the
same

required (read only, read write).

These factors interact in complex ways.
Suppose that your system definition makes
multi-user access to the data essential: you
can instantly rule out a standalone PC. If the
number of users is guaranteed to be small
(say, three), then on a given hardware
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slow down the

platform you could allow those users to
access a greater volume of data than if
there were 50 of them. If the number of
users did then increase, the system might
still work, but the response time would
drop.

To make matters worse, the interactions
between these factors are often non-linear:
for example, doubling the number of users
on a given system might have little impact
on response time. Doubling it again might
bring the same system to its knees.

It’s easier not to give any actual figures,
but this is likely to leave you gnashing your
teeth and wondering “What exactly counts
as ‘lots’? Three? Twenty five? Five
hundred?” On the other hand, if | do quote
hard figures, like saying that you shouldn’t
consider using a standalone PC for more
than 1Gb of data, there’ll be someone out
there happily using a 200MHz P6 with
1024Mb RAM to access 1.5 Gb.

I will quote figures because it seems far
more useful to do so, but please just regard
them as general figures from which to start
discussions. Please don’t take them as
gospel, and please don’t build your entire
database strategy around them alone.

Work alone on a standalone

The simplest database model is to install
everything on a standalone PC. You use an
RDBMS like Access, Paradox, dBase and
FoxPro to manipulate the data.

Only one person can use it at a time, and
| wouldn’t use this sort of system for more
than about 1Gb. Factors which affect this
figure are the hardware (more memory
equals larger data files) and the manner in
which the data is used. For example, if it's
rarely updated, then it can be heavily
indexed and queries should run against it

querying! In a
nutshell, if the data is rarely updated, heavily
indexed, and you have very impressive
hardware, you can go above this limit. With
a 286 with 640Kb, don’t even think about it.

The major advantage of this sort of
system is that it is cheap, and easy to
manage. A database can be thought of as
four different parts:

1). User interface section.

2). Data processing engine.

3). Conflict resolution section (to deal with
conflicts introduced by multiple users
accessing the data at the same time).

4). The data itself.

In a standalone PC-based database
there is only one user, so the conflict
resolution section isn’t required and the
other three appear as a single, seamless
entity to the user. Simple. In fact, it is so
simple, why would you ever want to go to
anything more complex?

One of the major reasons for moving to a
more complex database model is that this
one cannot handle multiple users. For one
thing, there is only one keyboard, so we can
expect fist-fights if we try for multi-user.
Also, this model doesn’t allow for conflicts
between the requirements of different users
to be resolved. If you need more than one
user to access the data at the same time, it
is time to split up the components
described above and partition them
between different machines. This leads us
to the second database model, which we'll
cover in the next issue.

Target, aim, fire!
“Suppose we have one table, called
Source, containing new records, and
another table called Target. We wish to
insert into Target the records in Source that
are not already in Target, and update those
records which are already in both tables to
p276 [J
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Database Systems
by Paul Beynon-Davies

This book looked promising. Many of the subjects covered are of interest, and the style, while a
little formal for my tastes, is perfectly respectable. However, reading it in more depth reveals a
series of unnerving flaws. For a start, the book is heavily cross-referenced. | like cross-
references, but | do like the references to point to the correct place. Far too many here do not.
Exactly half of the cross-references in chapter six, for example, are incorrect. With a failure rate
like that, they are too frustrating to use. And it is not only the cross-references that are flawed.

The same chapter covers SQL and the author demonstrates retrieval, ordering and grouping
for which he uses a base table, eight SQL samples and eight answer tables. Amazingly, three
out of eight answer tables are incorrect, a state of affairs likely to induce severe confusion in a
novice reader.

This book is aimed at students, but cannot be recommended to them or anyone else, which
is sad because in many ways it’s a fine book. It is simply crying out for a careful revision.
Hopefully the next edition will be improved, but steer clear of this one.

MacMillan Press ISBN 0-333-63667-8. £19.99

the values of the records as in Source.
Instinctively, programmers will achieve
this by two queries:
1). Update
2). Insert
In Access it can be achieved with a
single Update query with a LEFT JOIN.
UPDATE SOURCE
LEFT JOIN TARGET ON
SOURCE.ID = TARGET.ID
SET TARGET.ID = SOURCE.ID,
TARGET.Field1 = SOURCE.Field1;
Note that both tables have fields called
ID and Field1, and both are of the same
data dimensions in each table. Remember
that if ID is a counter field in
Source, it must be a long integer
in Target. This works, since
Access matches those records
in Source which are not in
Target with a Null Record in
Target which can then be

work in other DBMS but is jolly useful in
Access 2.0 and Access 7.0.

| enclose a sample Access 2.0 database
[on the cover disk as pdbdemo.madb] which
demonstrates this. To see it in action, play
around with appending/changing records in
Source and then run the query to see the
effects in Target. The uses of this technique
are numerous, and variations on the query

It is worth noting that this query will not
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deleted from Source. This is not a criticism.
If it did delete those records, it would
effectively be replacing Target with a copy
of Source. It is simply a characteristic of this
type of query. | can’t help feeling that this
might help in the solution of last month'’s
problem concerning Mark Squire’s problem
about Customers and ltems.

Currency codes: help wanted
“Your July column covered the formatting
options for dates in Access.

It is often overlooked that the Format
property in Table, Query, Form and Report
design is not restricted to just those formats
on the list. The variety of codes available is
the same as those used in Excel’s Format,
Cells, Number dialogue box.

Thus, a code of dd/mm/yyyy will show
dates with century, $#,##0 will show
amounts with dollar signs, “DM”#, ##0 will
show amounts in deutschmarks. This latter
is especially useful since Access picks up
the default currency format from Control
Panel. It can then be overridden to show
different currencies on a single Form, etc.

The ability to override the currency
format has an additional benefit. Since
currency fields are held to a fixed four
decimal places internally, they are likely to
be more precise than single or double
numbers which can give puzzling rounding
errors. As you know, Access has no exact
equivalent to the =Round function in Excel.
Currency fields used for other than currency
can be formatted as #,##0, or #,##0.00 if
two decimal places are required.

Incidentally, to get round the lack of an
=Round equivalent, | use the Format$
function. This converts numbers to text, but
rounds properly as we know it. With a
representative sample of nearly 3,000
records, the following nesting of functions
gave correct rounding when calculating VAT:
RoundNo = Val(Format$(CCur
(Number), “0.00))
where RoundNo is the result and Number is
the number or calculation to be rounded.
Do you know of a better way of doing this?”

Paul le Gassick

The answer is that | don’t. Anyone else?
(See Figs 1-5.)

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column. He’s on m.whitehorn@dundee.ac.uk
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ticklish problems, taped.

Slood, sweat
and coding

Mark Whitehorn reports from Database Expo, where he has
been judging a programming application contest. Plus, two

have just returned from Database

Expo, which was run as one of

the IT Expo group of events. It's
held in Birmingham at the end of June and if
you missed it this year, pencil it in for next
because it was great. The exhibition
organisers also ran a RAD (Rapid
Application Development) race as part of
the exhibition. The rules are simple. A
charity in need of a database is selected (in
this case NACRO — National Association
for the Care and Resettlement of
Offenders). The charity submits a set of
requirements from which a formal
specification is drawn up. Teams consisting
of up to two programmers are given two
days to develop an application which meets
the specification.

| was asked to be one of the judges and,
along with the others, was keen to make
the application development in the race as
close to reality as possible. So we decided
to allow the contestants to use not only any
commercial software which took their fancy,
but also any and all toolboxes, commercial
or otherwise. Although other races of this
kind tend to restrict contestants to shrink-
wrap development tools only, we felt the
open approach was by far the more
realistic. How many good developers have
you met who don’t have their own
toolboxes? Additionally, in these object-
orientated days, the extensibility of a
development tool is a major consideration.
Secondly, we decided that we would

announce a change to the specification
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during the moming of the second day. After
all, have you ever worked on a specification
which didn’t change during development?
We felt that this would favour teams and
tools which were adaptable: a highly
desirable trait in both. After some
deliberation, we decided to warn the
contestants at the start of the competition
that this “Judges’ googlie” was coming
(mainly through fear of physical violence if
we bowled it to them unannounced!).

The competition went well, and was won
by the Borland/Dunstan Thomas team. The

@M Microsoft Access
Eile Edit View GQuer ‘Window Help

mm Table: Hist
VideoNumber \ Trans_Date |
1 01/06/67

06/07/89
01/02/34
02/03/4b
06/05/45
05/06/6b
03/06/55

07/08/56

tool was Delphi and the team consisted of
Jason Vokes and Colin Ridgewell. Dunstan
Thomas is one of Borland’s Client/Server
Partners based in Portsmouth which
specialises in developing client/server and
internet business systems.

One company, notable by its absence
from the contestants, was Magic. This is a
company which, over the years, has built a
comprehensive advertising campaign
around winning races of this type. What
made its absence all the more apparent
was that it had initially been a keen
supporter of this particular race. In May,
Graham Young, marketing manager for
Magic software had said, “We believe that
the professional software development
industry needs an attractive one-stop shop
for showcasing the latest technologies and
products. With Blenheim’s (the exhibition
organiser) backing, the RAD race is well-
positioned to become an important
milestone in the IT calendar.”

With about one week to go before the
race, Magic announced that it had decided
not to enter a team. The reason given was
that Magic felt it had already demonstrated
its superiority in this field. Graham Young
told me afterwards: “We’ve already
thrashed Delphi on many occasions in the
past.” While this is perfectly true, we are
talking about a different competition, here,
with a different target application and a
unique set of rules (including the unusual
“open toolbox” item).

One is left to ponder whether its past
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Fig 1 Since the data files are small, this query is finding only those videos which have been

rented out three or more times, but it illustrates the general idea
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victories were the only reason for Magic’s
non-participation? For a start, in a rapidly
evolving field like database development
tools, superiority needs to be regularly
demonstrated. Last quarter’s victory is as
stale as yesterday’s news; and for a
company to refuse what might perhaps be
an easy victory (with its associated positive
publicity), may be laudable but is unlikely to
impress the shareholders.

Whatever the reason, | really hope that
Magic takes part next year. The more teams
that take part, the more impressive the win
— whoever gets it — and it could be you.
Why not talk to your boss about entering
yourself and a colleague as a team? We can
promise you two days of sweat, blood and
coding. What better break could there be
from the daily grind?

A rental problem, taped

“I am nearing completion of a program to
handle videotape rental. Each transaction is
written to a history table to provide flexible
reporting.

The table HISTORY contains information
about videos and customers but the
important fields are Video_no and
Trans_Date. Using Video_No and the
function COUNT, you can produce a list
giving Video_no and the total number of
times that video has been hired —
essentially a top ten list. If you bring
Trans_Date into the equation you can
produce a top ten for a specific period, say
the last two weeks, which is far more useful.

Unfortunately though, this is not a true
top ten list. SQL will return a set containing
a record for each video on the system (in
practice this is between one and 12,000
records). Is there a way to return just the
first ten records? I'm no SQL wizard and in
my experience the answer is definitely ‘no’.
Perhaps you know better?

Here is my SQL (cut to a minimum):
SELECT HIST.VideoNumber,

count (HIST.VideoNumber) as
HIST.VidCount
FROM “:DBVIDEO:HISTORY” HIST
GROUP BY HIST.videonumber
ORDER by HIST.VidCount DESC

I am using Borland Delphi with Paradox
tables and Borland’s Local-SQL. I’'m not
looking for an application-specific solution
but the low-end SQL implementations often
omit features that ORACLE and GUPTA
users take for granted. Local-SQL does not
support nested SELECT statements.”

Eamonn Mulvihill

The good news is that you are correct.
My understanding is also that it can’t be
done with “standard” SQL. The bad news
is, of course, that being correct doesn’t help
you to solve your problem: a bit of a video
nasty. Given that what you ask is impossible
in Standard SQL, any answer | give is going
to be more or less unsatisfactory; but it may
be helpful, particularly to other readers. An
Access derivation of your SQL would be:
SELECT VideoNumber,

Count (VideoNumber) AS VidCount
FROM HIST
GROUP BY VideoNumber
ORDER BY Count(VideoNumber) DESC;

One approach to the problem would be
to set a value for Count(VideoNumber)
above which you want to see the video. For
example, you might know that the top-
selling (renting) ones are often taken out,
say, 12 times or more. So you could use
the form:

SELECT VideoNumber,

Count (VideoNumber) AS VidCount
FROM HIST
GROUP BY VideoNumber
HAVING (Count(VideoNumber))> =12
ORDER BY Count(VideoNumber) DESC;

This lists only those videos which have
been rented out more than 12 times (Fig 1).
| know that this won’t necessarily give you
exactly ten videos as the answer, since
fewer or more may fit this criterion, but you
might, with some practice, be able to get
approximately the answer you want. For
Access freaks, there is a sample table and
query in this month’s .MDB file on our
cover-mounted CD-ROM.

The variation is an Access-specific
variation which will give the top 10.

SELECT Top 10 VideoNumber,
Count (VideoNumber) AS VidCount
FROM HIST
GROUP BY VideoNumber
ORDER BY Count(VideoNumber) DESC;

As an aside, it is tempting to hope that
these SQL statements will execute faster
than one which returns usage counts for all
the videos. However, whether ten or 10,000
records are returned in the answer table,
the entire base table still has to be scanned
in order to provide the answer.

An eggsacting problem

“A client runs a medium-sized food
wholesale business. He has asked me to
design a system in which each customer
can have certain products at different prices.
For instance, one client might negotiate a
p280 [J
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Fig 2 (above) Two
sample tables for
the second
problem. Note,
seven customers
and six items

Fig 3 (right) We can
use a third table to
match every
customer to every
item. Note the tiny
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sample tables used
here mean 6 x7 =
42 records in this
table. The real
problem would
generate about
140,000

Fig 4 (right) Two
tables store the
basic data, and a
third stores the
exceptions to the
rule

special price on, say, eggs, while another
might have a special price on milk.

Given the logic of database design, my
solution was to try to have three or four
price lists calculated as queries and to have
a field in the customer table assigning each
client to a particular price level. However,
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this does not provide the client with the
flexibility he requires, nor is he satisfied with
the idea of combining the last solution with,
say, a special overall discount (this being
stored in the customer table).

Given that he has some 400 customers
and 300+ products, the whole thing is

becoming a major headache. Any
suggestions, apart from aspirins or suicide,
would be immensely welcome.”

Mark Squire

Hmm... hopefully no aspirin or suicide
required. This is an excellent problem
because it is one example of a generic class
of problem and as such is worth examining
in some detail. As usual, the solution is
shown in Access but could be implemented
in any RDBMS.

Let’s assume that we start with two
entities: Customers and ltems. Each gets
their own table, as shown in Fig 2. Just for
now, let’s assume that all customers pay
the same price for each item even though
we know it isn’t true. So in this case, the
price would be an attribute of the entity Item
and would therefore be placed in the same
table, as shown.

Now let’s assume that each customer
negotiates a unique price for every item and
that there is no standardisation whatsoever
(equally untrue). In this case, we would
typically generate a third table which tied
the first two together and we would move
the prices into that table (Fig 3). In practice,
given 400 customers and, say, 350
products, this will be 400 x 350 = 140,000
records in the joining table. Big, but
necessary.

These two approaches represent
opposite ends of the spectrum. At one end,
each item has but a single price. At the
other end, each customer-item interaction
has a price, and we position the pricing
information accordingly. Mark’s problem is
that the real-world problem he is trying to
model falls somewhere in-between the two.
Most of his customer-item interactions use
the default price, and a few are exceptions.

One answer is to put the default prices
back into the Items table and create an
Exceptions table which stores the exceptions
to the defaults. Never let it be said that | can’t
pick suitable names for my tables.

This stores all the data in a reasonably
efficient manner (Fig 4). As far as | can see,
remembering from a couple of issues ago
that this is an art, not a science, there is not
much duplicated data here. So that’s the
problem solved, isn’t it? Well, “yes” in terms
of storage, but a big “not yet” in terms of
implementation. How do we actually look
up the price of an item for a particular
customer?

A reasonable question is, “How would
we do it if this were a paper-based
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Fig 6 This query
shows every
default price for
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Note that there
are seven
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six items, so this
table has 42
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Fig 7 This query
adds in the
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where
appropriate.
Could be better
though: any
ideas?
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ltems and Exceptions

SELECT DISTINCTROW Customers.CustomerID, Customers.Name, Items.ItemID,
Items.Item, Items.Price
FROM Customers, Items
ORDER BY Customers.CustomerID, Items.ItemID;

followed by
SELECT DISTINCTROW [Default list].CustomerID, [Default list].Name,
[Default 1list].Item, [Default list].Price AS DefaultPrice,
Exceptions.Price AS SpecialPrice
FROM Exceptions
RIGHT JOIN [Default list] ON (Exceptions.CustomerID = [Default
list].CustomerID) AND (Exceptions.ItemID = [Default list].ItemID);

Fig 8 Generating a table from Items and Exceptions

system?” If a customer ordered an item,
we’d look first in the exceptions list to see if
there was a special price. If not, we’d look
in the standard price list and use the price
shown there.

This effectively defines the algorithm |
have used in the form shown in Fig 5. You
select the Customer using the first combo
box and then the Item with the second. A
block of code runs whenever the second
combo box is updated, which says:

1. Open the Exceptions table.

2. Search for an entry which has this
customer and this item.

3. If an entry is found, copy the price from
that record into the price field on this form.
4. If not, open up the Item table, find the
correct item and copy the price from there.

This form is actually based on a simple
Orders table, which records the date,
customer ID, Item ID and Price. Please note
that this is not a complete implementation
since we all know that Orders are usually for
more than one Item. The form is logically
flawed at present. The price is only checked
when the Item combo box is updated, so
you can fool the system by selecting the
[tem and then changing the customer.
However, it does demonstrate that the data
can be pulled from the correct table in a
manner which is transparent to the user.

Just out of interest, if we suppose that
almost all of the prices were unique (which
would then favour the use of a large joining
table as described above), it might still be
advantageous to keep the prices in the
ltems and Exceptions table. We could
update the Exceptions table as changes
occurred and then use a make-table query
to generate the 140,000-record table which
would be used on a day-to-day basis.

| was musing about the best way of
generating such a table from Items and
Exceptions, and the best | could come up
with is shown in Fig 8.

The first query generates a list of all
Customers and all default prices (Fig 6)
while the second adds the special prices to
that, where appropriate (Fig 7). I'd be the
first to admit that it isn’t perfect because it
doesn’t replace the default price with the
special one when both occur in the same
record. Can anyone come up with a better
solution?

Mark Whitehorn welcomes readers’
correspondence and ideas for the Databases
column. He’s on m.whitehorn@dundee.ac.uk
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Fresh fields

Mark Whitehorn comments on areas of Microsoft’s internet strategy
relating to the future of DBMS. Plus, the TechNet troubleshooter CD-ROMs.

I have just returned from Microsoft’s
Tech Ed conference where Microsoft's
internet strategy was much discussed.
There are two areas of said strategy which
are likely to be of major interest to DBMS
fans.

The first is the rocketing growth in tools
which provide web access to databases.
Tools for Microsoft's Access and SQL
server have already been released and
the next six months will see rafts of the
things appearing. What makes all this dou-
bly exciting is that being a new field, there
are no standards or yardsticks for compar-
ison. So, for a while, we are all going to live
in interesting times.

The second issue concerns the way in

On my bookshelf

The sQL Server Handbook — A Guide To
Microsoft Database Computing, by Ken
England and Nigel Stanley.

Covers SQL Server version 6.0, and
although 6.5 has just arrived, a large
proportion of the book is still relevant.
Database servers are substantially different
from PC RDBMSs, so for the many people
who are currently moving up, such a book
has to be well worth considering.

The authors avow that it is “definitely not
intended to be a re-hash of the
documentation set”, which is certainly true;
instead the book concentrates on the
working principles behind SQL Server.
Thus, instead of simply telling you how to
create a device, it explains what a device is,
and why you need them. The subject areas
covered range from devices, through data

which all the data is controlled on the Inter-
net. At Tech Ed | discussed this with
Microsoft's Brad Silverberg (senior vice
president, Internet Platform and Tools divi-
sion), and he used Microsoft's TechNet
(see overleaf) as an example. The data in
TechNet isn’t organised as a classical
relational database; instead, it is mostly
text and is organised more like a huge
hypertext help system. This is currently
distributed as a set of three CD-ROMs
which are sent to each subscriber on a
regular basis.

He said that this type and quantity of
data should be on the Internet. We might
envisage a situation where the data was
originally distributed on CD-ROMs to

integrity and database concurrence, to
database administration and integration with
Access and VB.

In general, the book is well laid out and
readable. | had only two real criticisms.
Firstly, it tends to favour the command line.
For example, we are told that a device can be
created using TRANSACT-SQL (after first
using “sp_helpdevice” to identify an unused
device number). The syntax is:
disk init
name = ‘authors’
physname = ‘c:\sql\data\aut.dat’
vdevno= 2
etc...

After all that, there is a brief note that
using the GUI tool SQL Enterprise Manager
will, among other virtues, locate an unused
device number for you and specify it

each subscriber, transferred to writeable
media and then subsequently updated
from a web site. The problem, as Brad
pointed out, is that this huge volume of
data is not only expanded month by
month, but additionally the existing data is
edited and updated. Currently there are
no standards on the internet for flagging
changes to data with time, so working out
a system for downloading just the
changes is a nightmare.

Well, there may be no standards on the
Internet, but this problem has been well
understood in the database world for
years. In fact, it is a small and relatively
simple subset of the problems which can
occur when data is replicated across two

automatically. | don’t know about you, but I'd
choose a GUI tool any day.

Secondly, there isn’t enough text devoted
to the mechanics of driving a server. For
example, in the above section, we are told
that we “need to obtain a device number
using the system procedure ‘sp_helpdevice™.
What the novice user isn’t told is how or
where to issue that command.

Nevertheless, this book offers an
invaluable background. Considering the
amount that you will be spending on the
server, the expense must be worthwhile.

e The SQL Server Handbook — A Guide To
Microsoft Database Computing by Ken
England and Nigel Stanley. Digital Press,
ISBN 1 - 781555 - 581527. Available from
ICS Solutions (01256 469460). Price £29.99.

or more sites. All of which suggests to me
that we can expect to see two distinct
changes over the next few years.

Currently, web sites store essentially
static data. As tools become available to
tie RDBMSs to web servers, we will rapid-
ly move to a situation where web sites dis-
play mainly static data with some embed-
ded dynamic data which will come from an
RDBMS. Some sites already do this.
However, | don’t think we’ll stop there.

The web is going to become the repos-
itory for mind-bogglingly huge amounts of
data. Unless that data is properly organ-
ised, it will rapidly become unmanage-
able. | believe that we will shortly see tools
arriving which combine RDBMS and web
server functionality. This combination will
be conceptually very different from linking
because the RDBMS will take over the
management of all the data that the server
presents to the world. With a tool like that,
management of the information in Tech-
Net will be simple.

The good news is that it looks like our
databasing skills will be needed for many
years yet, solving all of these new data-
base problems.

In-flight databasing
| was both interested and exasperated to
find myself beset by another database
problem on my return journey. It was the
old story: breakfast in Nice, lunch in Edin-
burgh, luggage in limbo. | didn’t see it
again until the following day. The enforced
separation from my dirty socks for 24
hours didn’t worry me; what concerned
me was the cavalier manner in which air-
lines use, or do not use, the information
they hold.

Airlines manage massive amounts of

HANDS ON e DATABASES

information about discrete items of data:
passenger details, seat allocations and
luggage details. For years they have man-
aged to control the passenger and seat
allocations reasonably well (failure to do so
creates fist fights in the aisles, which are
bad for PR). The control of luggage was
traditionally less well implemented until the
arrival of terrorist activities. It is now, shall
we say, “politically incorrect” for an airline
to be uncertain of the whereabouts of a
given piece of luggage.

Many of us have been held inside a
stuffy aircraft while the airline tries to find
that last elusive passenger and tells us
that, unless he or she is found, the entire
luggage hold will have to be eviscerated. |
have never complained, because it tells
me that the airline knows which pieces of
luggage are on the aeroplane and I'm duly
grateful: by extrapolation we can assume
that it also knows which luggage isn’t on
board.

So the database problem is easy. You
know which passengers are in which
seats, and which are unlucky enough to be
parting from their luggage at 500 knots: it
should only be a trivial task to send the air-
craft, in flight, a list of those hapless pas-
sengers so that they can be informed
before arrival.

What actually happens is that you,
rather than the airline, do the database
work. You hang around querying the
carousel until it returns a null; in my case,
this took about half an hour. Then you sub-
mit a query to the baggage reclaim server,
only to discover that there is a FIFO (First
In First Out) queue and you are L (Last).
When your query reaches the head of the
queue, you discover that the server per-
formed a replication with London some

On my bookshelf
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time ago and already knows about your
luggage... ARGHHH! Let’s use the tech-
nology properly, guys.

TechNet troubleshooters
For those who haven’t come across it yet,
Microsoft has compiled an excellent
source of information onto a series of three
CD-ROMs entitled TechNet. They're a
mine of troubleshooting information about
a range of Microsoft products. Be warned,
though; it takes a pretty hefty outlay for
access to this resource (see PCW Con-
tacts, page 273).

The extracts which follow give a flavour
of the kind of information you'll find:

Q. When | add two tables to my query that

do not have a defined relationship,
Microsoft Access automatically joins them.
Can | prevent this from happening?

A. Microsoft Access 2.0 automatically
joins two tables in a query if the tables
meet the following criteria:

e There is no relationship defined
between the tables.

e Each table contains at least one field
whose name and data type matches the
name and data type of a field in the other
table.

o One of the tables has a primary key
defined on the matching field.

Only one AutoJoin is automatically
created between two tables. Even if there
is more than one join possible between the
two tables, a join is created only between

the first fields that meet the above criteria.
If you add three tables that meet the above
criteria to a query, three joins are created;
one for each table pair. You cannot turn off
this functionality: you must either delete
the join line after it has been created, or
manually define a relationship between
the two tables.

Q. Why can | update more fields in my
query than | could in Microsoft Access
version 1.x?

A. In Microsoft Access 2.0, when a query
includes fields from more than one related
table, you can update data on both sides
of the join. This means that in a query
which combines data from two tables, you
can update data from both of those tables.

(¥ Microsoft TechNet - June 1996
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Fig 3

The behaviour described in
the first extract from
TechNet — Microsoft
Access, making joins
between tables in a query.
In some cases (such as
this) the assumptions it
makes may not be exactly
what you had in mind

If you want to prevent users from updating
fields in a multiple-table query, create a
form based on the query and then set the
Locked property for the fields you do not
want users to update.

Q. Why do | see a number instead of
“(counter)” for my counter field?

A. Microsoft Access 2.0 enters a counter
value when you start to edit a new record. In
Microsoft Access 1.x, this value was entered
after you saved the record. Since this value
is now provided earlier, if you start editing a
new record and then cancel it, the counter
value is still used even though no record is
stored with the value. For example, when
you add a new record to a table containing
two records, the counter value is three. If
you cancel this new record and later add
another new record, the counter value is
four for the new record.

Counter values are not re-used when
you delete records. For example, if in a
table of 15 records you delete the last
three records and then add a new one, the
counter value for this new record is 16. To
reset the next available counter value,
compact the database. After the database
has been compacted, the next available
counter is set to one higher than the last
counter value in the table.

Q. Why is the data sorted in my query but
not in my report?

A. Reports create their own internal
queries to present the data. If you want to
present the data in your report in a particu-
lar order, you must set the sort order
explicitly in the Sorting And Grouping

dialogue box. To do this, open the report
in Design view and then choose Sorting
And Grouping from the View menu.

Q. How can | keep a group of records
together in a report?

A. The new KeepTogether property for
groups in Microsoft Access version 2.0
gives you the ability to keep groups of like
information together. This property is
available in the Sorting And Grouping dia-
logue box for reports. Using this property,
you can keep an entire group together
(including the group header, all records
and the group footer), or keep the group
header with the first record.

Q. Why is every other page of my report
blank, and how can | correct this problem?
A. The problem occurs when the total
width of your report exceeds the width of
the paper specified in the Print Setup dia-
logue box. For example, blank pages print
if your report form is 8ins wide and your
left and right margins are 1in wide for a
total width of 10ins, and if the paper size
specified in the Print Setup dialogue box is
only 8.5ins wide.

Using this example, if controls (such as
text boxes) extend beyond 8.5ins, the
controls are printed on a second page.
Otherwise, you receive a warning mes-
sage stating that some pages may be
blank. Blank pages generated after the
warning are not counted in the total pages
of your report.

Windows
The following information applies to
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The information in this article applies to:

- Microsoft Access versions 1.0, 1.10, 2.0, 7.0
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Moderate: Reguires basic macro, coding, and interopersbhility skills.

This article describes how Lo set up & macro so that you can add new values
to & combo hox. The article uses the Orders form in the sample database
Northwind.mdb in Microsoft Access for Windows 95 wersion 7.0 (or NWIND.MDE
in earlier wersions) as an example.

Follow these steps to modify the Orders form so that you can add new values
LI to the Salesperson cowkbo hox:
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Micro-soft Access versions 1.0, 1.1, 2.0
and 7.0:

Symptoms: Using a make-table (SQL
Select...Into) or an append (SQL
Insert...Into) query with criteria that have
no matching records, causes an empty
table to be created. In Microsoft Access
versions 1.x and 7.0, if the empty table
contains a counter field, the first record
added to the table will have a counter
value of one. In Microsoft Access version
2.0, the first record added will have a
counter value of two.

Cause: Microsoft Access version 2.0 pro-
vides the first value for auto-increment
fields internally. Because it provided 1
internally for the previous auto-increment
column, the next value is 2, which shows
in the new table.

Resolution: In version 2.0, create the table
manually, instead of using a make-table
query or append query, to start the counter
at1.

Status: This behaviour is by design.

Steps to Reproduce Behaviour:

1. Open the sample database North-
wind.mdb (or NWIND.MDB versions 1.x
and 2.0).

2. Create a new query based on the
Employees table.

3. On the Query menu, click Make Table.
Enter “Empty Table” (without the quotation
marks) in the Table Name box, and then
click OK.

4. Drag the EmployeelD and LastName
fields to the QBE grid.

(Note: In versions 1.x and 2.0, there is a
space in the field names Employee ID and
Last Name.)

5. In the Criteria row for the EmployeelD
column, enter “<1” (without the quotation
marks).

6. Run the query. Note that a new, empty
table called Empty Table is created.

7. Open the Empty Table table and enter a
name in the LastName field. Note that the
counter starts at two instead of one in ver-
sion 2.0. In versions 7.0 and 1.x, the
counter starts at one, as expected.

Mark Whitehorn welcomes readers’
correspondence and ideas for the
Databases column. He’s at
m.whitehorn@dundee.ac.uk

MS TechNet costs £249 per year for a
single user; £550 per year for the server-
based version with unlimited access.
(Both prices excl. VAT). 0800 281221
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Mark Whitehorn covers normalisation of the original table and - 1 O 270
the fastest SQL solution. ] 19 1 01/0493 324
{AutoNumber)

Over the last two issues, we have
looked at SQL (having started with
the fundamental operators which underly
the language). To my delight, the Editor
has decided that SQL warrants wider
coverage. So, next month, we will begin a
separate three-part series on the subject,
as a feature elsewhere in PCW.

This gives us more room in the column
to look at other issues, which is handy
because | want to finish off the continuing
“meter problem” once and for all, (see the
letter from Phil Bowles, below).

Meter for measure

| will briefly recap for the benefit of non-
regular readers. In the March issue |
posed a problem which my colleague,
Stephen, had encountered in real life. It

involved a table of readings from electricity
meters; see the screenshot, Table 1. The
primary key, in this case is made from
[Meter No] and [Date].

The problem was that the people who
produced the data also wanted to see it as
shown in the screenshot, Table 2. This
table shows data from two records in the
same row and the apparently simple
question was, how can you produce a
table like that shown in the screenshot Fig
1 from Table 1 without offending the
relational model?

Stephen and | found a workable way of
deriving the second table from the first, but
as our solution offended the relational
model, | asked in this column if anyone
knew of a solution which didn’t cause such
offense. | was grateful to be inundated by

@, Microsoft Access - Readings - the original table : Table
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=18] x|

Meter No Date Reading
18/05/91
1111591
12/04192
21/06/92
01/07/92
21/11/92
12112192
01/04/93
18/0b/91
17/09/91
15/03/92
21/05/92
17109192
19/0b/91
117119
15/03/92
21/05/92
17109192
21/03/93

WWwWWWWMNNRNNRKN = = = === ey

Record: 14] « 4 |1 ]r%]| of 12

| B SRy s El@] | o] 2031 ]| ] r=]x

ela| x|

replies, several of which were published in
the May issue.

However, two further points arose. One
was normalisation. One respondent (as
discussed in the June issue), suggested
that the table | had originally used was not
normalised and that this was part of the
problem. He suggested the screenshot,
Table 2, as an alternative. The primary key
in this table is Reading No.

So, in the June issue | asked readers:
which one do you think is flawed in terms
of the relation model, and why?; to what
update and delete anomalies does the
flawed one lead?; which one will be faster
when queried?; and what are the
implications of using each table in a real
database? The other issue was one of
speed. Several people wanted to know; of
the SQL solutions presented, which was
the fastest?

In this issue we’ll look at both of these
areas, since both are relevant to more than
merely the original question.

Normalisation and data
redundancy

By far the majority of readers who replied
felt that Table 1 was properly normalised,
as did Chris Date... yes, the same; the
other half of “Codd and Date”.

Regular readers will remember, that in
the June issue a certain respondent
suggested that | should “...go away and
re-read Codd”. Happily, | found | could do
better than that because it was very

\Datasheet View

(I I | I

Table 1 The primary key is compounded
from Meter No. and Date

r v iew| of 48

Record: 14] ¢

1

|Datasheet Yiew

shortly afterwards that | met up with Chris
Date. | couldn’t resist showing him the
tables and asking his opinion. In fact, we
discussed three tables, the third being one
where each record contains a pointer to
the “previous” reading; as in the
screenshot, Table 3.

Chris gave the following opinion: “We
can ask ourselves ‘what is the effect of
normalisation?’ Well, basically, it's to
reduce redundancy but in order to consid-
er that question carefully we have to have
a careful definition of what redundancy is,
and without getting into such a refined
definition (because | don’t think | could
give you one), | will simply point out that
normalisation per se does not, in general,
eliminate all redundancy.

“Here’s a classical example” (he
indicated Table 2). “This is in third normal
form and yet there is clear redundancy.
What normalisation does (normalisation to
the ultimate normal form) is to get you to a
position that guarantees that you will not
have any update anomalies that can be
removed by taking projections. It doesn’t
say it'll get rid of all anomalies, it just gets
rid of those anomalies which can be
removed by taking projections.

So yes, you can have redundancy, and
normalisation doesn’t help. In fact, normal-
isation is the one tiny piece of science we
have but it is not enough — there are all
kinds of other questions — is this” (Table
2) “a good design or a bad design? —
| don’t know because it is subjective, there
is no science there. The only sort of work-
ing definition of redundancy you can have
is if, somehow, you can make something
smaller: then you have redundancy. My

I on

Table 2
The primary key is the “Reading No.”

gut feeling is that it's a bad design, but |
can’t quantify or qualify that really.”

| think the information Chris gives here
is well worth stressing, if only because
several books that | have on database
design get this wrong. Normalisation
doesn’t guarantee to remove all redun-
dancy,it only removes that which can be
removed by projection. Therefore, you
can normalise a set of tables and still have
redundancy and, hence, update
anomalies lurking in the tables.

So, to answer my own questions:
which is flawed in terms of the relation
model? All three are in third normal form,
but Table 2 contains redundant data, and
both Tables 2 & 3 can suffer from update
anomalies (see below). To what update
and delete anomalies does the flawed one
lead? Tables 2 & 3 have potential update
and delete anomalies.

For example, consider Table 3. Sup-
pose that we discover that meter no.1 was
also read on 01/02/93 and yielded a read-
ing of 300. We can add a record like this:

Reading Meter Prevs

no.* no. Date Reading readg
no.

15 1 12/04/92 175 5

16 1 01/07/92 230 9

17 1 21/11/92 270 16

18 1 12/12/92 290 17

19 1 01/04/93 324 18

20 1 01/02/93 300 18
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run the user queries against Table 3] o *] (AutoNumber) 0
2, and they will run like greased
lightning. Now see Fig 2; the obvious implication ”Data:h;\ﬁ 14 2Ll of 18 —
Certainly there are disadvan- from these results is that the original,
Reword: a| 4 |[ 4 s lei]on] of 18 ; | tages. The queries that we run rather offensive, solution, happens to be Table 3
Datashest View NLIM under this regime have the very fast. The single stage SQL, while
potential to yield answers which interesting, is very slow, even comparedto  Fig 2
The fact that the row is “out of Fig 1 are a maximum of one day out of date. So the two-stage one. However there is a

sequence” (at least, in terms of dates) is of
no consequence. However, the addition of
record 20 has rendered the pointer in

we might run the update of Table 2 twice a
day, or three times a day — the important
point is to discuss it with the users and

more fundamental difference. It is clear (if
we invert the figures) that the efficiency of
the “pure” solutions, in terms of the number

X Micresoft Excel - speed.xls
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In a nutshell this is what is wrong with  table in a real database? To summarise,  slower ones (which run against Table 1) processed per second % o 3 . e
this type of table design (in my view). Table 1 makes the maintenance of data  which are guaranteed to be up to date. In Number Four- Two- Single (6 | 1000 5 "
Simple changes — updates, and by the integrity much easier: queries run against  essence, what | am suggesting is a very of stage stage  SOL L - 353
same token, deletions — to, or of, one Tables 2 and 3 should run queries more simple form of data warehousing. It LU O LD 9|
record can cause anomalies in other rapidly. combines the best of both worlds, which is 100 50 33 6 1 o
records. To ensure internal data integrity, My feeling is that | would rarely why it has become so popular recently. 200 67 33 3 % s00
some or all of the table has to be checked  implement a base table like 2 or 3, and  Trendy isn’t necessarily bad. 400 100 22 1 (4] P
for integrity after every update. This is most readers agreed, although many, like 1000 200 8 * % —+—4 Stage 5L
clearly not impossible to do but does correspondent Phil Bowles, gave an Speed 2000 250 4 17 - Lot
makes extra work for the developer and  impressively balanced view: It is worth stressing that in the original 20000 345 ol 00 :
may well slow down the database, “It may well be that with all those things question all those months ago, | didn’t ask % .
particularly in a multi-user environment. considered, his choice of solution is a  for a rapid solution. | never mentioned By contrast, the efficiency of the [zz]
In addition, even if the developer's work  shooting offence. Who «can tell? speed at all, | asked for elegance, original method measured in these terms, % s A
is perfect, later maintenance work on the  Personally, | try to adhere to a clean  academic purity, relational correctness, actually increases. | must admit, that this  [25] =

database may unknowingly circumvent
the checks and lead to a loss of integrity.

Incidentally, the same generic problem
exists with Table 2:

design at the outset as experience shows
me that it prevents major problems in the
future and I’'m clever enough to cope with
complicated SQL — so I’d go with you. But
then again, if | had a team of trainee pro-

whatever you want to call it, but not speed.
So, while some of the original replies turn
out to be slow, this in no way reflects badly
upon either the “worth” of the original reply
or the worth of the people who supplied

answer surprised me initially, because |
expected the set operations to be
inherently faster. However, a little thought
suggested an answer.

The original method still uses set oper-

Double-click chart to edit

For those who still maintain an interest,
and wish to speed test their own solutions,

[14] | »| b1\ Sheetl  Sheeiz { Sheetd 7 Sheetd { Sheets 7 Sheets ] Sheety 7 Sheetd 4] | miim

KU

solution let me know — but please, only if
it is significantly faster!

:szmg x:er Date Reading :::;:: grammers who were SQL-illiterate, | might ~ them. ations —they are only “impure” interms of | have included an MDB file, on our cover- e For more about SQL, see the new
15 1 12/04/92 175 91 consciously make the compromise, However, you asked for the relative the relational model. The great advantage  mounted CD-ROM, which is the testing feature series starting in next month’s
16 1 01/07/92 230 214 adulterate the design and simplify the SQL speeds so here they are. | looked at three for this method is that it simply has to  database that | used. It is crude and issue.

17 1 21/11/92 270 230 to reduce development problems. solutions. The first (labelled 4-Stage SQL) manipulate tables of the same size as the  essentially undocumented, because | =
18 1 12/12/92 290 270 Its all so complicated, isn'’t it? These is the original one that Stephen and | con- test data. The problem for both of the developed it for my own use. Neverthe-

19 1 01/04/93 324 290 are the reasons that | am no longer an IT  cocted. It's crude, it's messy, it offends the “pure” solutions is that they involve self- less, | suspect that readers who are

20 1 01/02/93 300 290 professional — at the end of the day, who relational model, but it works. The second joins. These in turn are generating huge = competent enough to try their own SQL Mark Whitehorn welcomes readers’

Which one will be faster when queried?
Itis clear that Table 2 will be the fastest for
queries like the one desired by the people
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cares? This type of ‘holy war’ is one of the
reasons why | left IT to become a police
officer. If there’s going to be a row, let it be
over something that matters.”

is a two stage solution which used two
SQL statements and the third is a single
SQL solution. (Both of these solutions
were featured in the May issue).

intermediate tables which are presumably
increasing in size by something like the
square of the number of records. | suspect
it is this that is gluing up the processing.

solutions will be able to drive it.

There is a form, with associated code,
which will generate the test data for you. If
you can find a really fast, yet still pure,

correspondence and ideas for the
Databases column. He’s on
m.whitehorn@dundee.ac.uk
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Do you have problems with dates?

Mark Whitehorn can’t help you with your love life, but date/time

types are another matter.

Ihave received several
questions about handling
dates in Access, particularly
about ways in which specific
dates (like the first day of the
quarter) can be found. The
following includes some ele-
gant examples that | culled
from the FAQs on the
Microsoft Web site.

The Date/Time data type
in Access is stored as a dou-
ble-precision, floating-point
number. The integer part
represents the date and the
decimal part represents the
time. Clearly, we are only
concerned with the integer
part during this discussion.

50 b San Beod Bnde psb
I 1] - [ 1= N W 115
[Tl B Edi Waw Fomst Windea Hep P - '

O D RS a

& Unad

Dale() lormaled as Leng Dale

Daled) lormaBed as Currency -Du-ii
Dale() formafed as Medium Time -Du-ii

w
f

Please note that several of these lormaling operabons are Eﬂ:__,_,_ -
meaningless, except lo make the point Sat Dale{) simply refurns an
irdeger value which can be inlerpreted as a date,

= b

Farral lor dirplaging and prining rambarr, daar, brear, and bt

Db} foombord] o Genawnd Dose |EETIRTE
Dizbs |} fnmmalind ar Long Dass
Dieda) busstibodd ik bbachisms Dl (15 g8

"Date() lormated as General Date|  =Dater)  NORTUTHIUTHENEEN | 0l emomwddos shod it
o) ol = Dlabe() fommeaiod e Fived Mumber [ F6168.00

aurday, Apnl 13, 1|

D] Dizba|} fosssdod ori Curacal Mumi=si  [13004708
Dale() lormafied as Medium Date Db [} sl ot Cmisrey [E35. 168,00
Dt} lormaied a3 Shor Date S s o Clzbsf} fnrmalind me bsdar= Tims [12:00 Al
Date{) formased as Fixed Mumber s
M el T
Datel) formamed as General Number T F.,".:,Lﬁm Phaag o noms Fan sevsral ol haese kamnaing opeaiong ane

BN Qe BTl 1D roiks T poon thil Die]] dsply spduma an
v parapka whioh Can e infepnabed a3 a dale

L _ W

(1) Setting the format properties to show how
the value from Date() can be interpreted

| .F (2) How the formats appear
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|U\D||_\I|\\h\|\\.\\|2\|\\.\||3\|\\.\.‘4\|\\.\.‘5\|\||\|‘5\|\||\|‘7\|\|m|ﬂ(3)Thefu”
F i — . | [ | setofdate
E [Date() formatied as a number | [=Date() Year() | [EYear(35164) | manipu-
T T T T T .

3 |Date() formatted as a date | [=Date() ear() | [EYear(Date(y) | = = - - lations

E | ‘ ‘ d 'b d
[ EEEEEEEEEN EENEEREEE EEET RN RS R Month() [ EMonth(Date()] FE escCrine:

" |DateSerial | [=DateSerial(1990,4,2) - Month)| SR EE R

[T T T

w
L

text...

-. S SRR " e

| |First of the Month | [=DateSerial(Year(Date()) Month(Date()),1) |
T I I I

[First of next Month | [=DateSerial(Year(Date()) Month(Date())+1,1) | -
T T T T 1

[Last of the Month | [=DateSerial(Year(Date()) Month(Date())+1.0) | -
\ \

[
4Firsl day of the currrent Quarter L
T

=DaleSeriaI‘(Year(Dale(‘)),Ini((Monll"n(Daie())J ),'?)*3+1 ,1)F

T
LLast day of the currrent Quarter | [=DateSerial(Year(Date())Int((Month(Date())-1)/2)*3+4,0)|

- |Days remaining this Quarter |
- T T T

=
n

| =(DaieSeriaI(Year(Daie()),Ir;t((Monih(D;te())—1 )IS)*é+4,D))—Daie() |

=l
]

»
Desion View e ] ol ] ]
@ Microsoft Access - [Form: Dates]
File Edit Wiew Records Window Help =TS
SIo0 ] e W T ] e @ T
g
Date() formatted as a number [TEILERNY | Year()
Date() formatted as a date [13-Apr-96 Year()
Month( 4 |
(4) and DateSerial |02-Apt-90 0
Day()
how they
appear, First of the Month  [Manday, April 01, 1996 |

T First of next Month  [Wednesday, May 01, 1996 |

Last of the Menth  [Tuesday. April 30, 1996 |

how they

did First day of the currrent Quarter \Monday, April 01, 1996 \
appear Last day of the currrent Quarter \Sunday, June 30, 1996 \
Gl Days remaining this Quarter

13th

April | L

H[A[Record]T Jof 1 I CIE

Display the form in Form view

Access includes several useful func-
tions for date manipulation. For example,
Date() returns the current date (as a num-
ber of course). This can be formatted to
appear in a variety of ways on-screen
(say, in a form) by choosing the appropri-
ate format from the properties box (see
Figs 1 and 2).

Year() Month() and Day() are three
functions which will extract the relevant
part from any date. Without wishing to
over-stress the point, this means that
these functions will extract that information
from a number since dates are stored as
numbers. Clearly, these functions can be
given an actual number (such as 31234),
or they can be given Date() which in turn
will provide them with “today’s” number.

DateSerial() can be used to manipulate
the day, month, and year components of a
date. It takes three arguments and returns
a serial version of the date. Thus:
DateSerial(1990,4,2)
returns
02/04/90

»
I

This can be presented on screen in dif-
ferent ways by playing with the format.

| realise that so far this list of functions
and their abilities must sound a little
tedious, not to say boring. However, given
a working knowledge of these five func-
tions, you can combine them in such ways
as heaven’s wonders to perform.

For example, to find the first day of the
current month, you can use:
=DateSerial(Year(Date()),

Month (Date()), 1)

The first of the next month:

=DateSerial(Year(Date()),
Month(Date()) + 1, 1)

The last day of the current month (a

clever one this!): =l

EMPLOYEES

Employee | First Last Date Date
No Name | Name | Of Birth |Employed
1 Bilda | Groves [12/04/56 | 1/5/89

2 John |Greeves [21/03/67 | 1/1/90
3 Sally | Smith | 1/5/67 1/4/92
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I T () -1)/9:5040) a0

and so on (see Figs 3 and 4, page 293).

SALES
Sale|Employee | Customer | Item | Supplier | Amount The possibilities are almost end-
No No less...
1 1 Simpson | Sofa | Harison | £235.67
2 1 Johnson | Chair | Harrison | £ 453.78 Gang screens
3 2 Smith Stool | Ford £ 82.78 | don’t want anyone to think | am
4 2 Jones Suite | Harisonn | £3421.00 obsessed with gang screens, but...
5 3 Smith Sofa [ Harrison | £ 235.67 Windows 95
6 1 Simpson | Sofa_| Harrison | £ 235.67 Right click on the DESKTOP, select
7 1 Jones Bed |Ford £ 453.00 NEW, FOLDER and name it “and now,
the moment you've all been waiting for”.
Fig 7 Press Enter, r.ight click on the folder
and rename it to “we proudly pre-
SALES2 sent for your viewing pleasure”.
:2Ie Em;;lI:yee Customer | Item | Supplier | Amount Press Enter again, right click and
5 5 E o Al |z rename' the foldler once more to
= : “The Microsoft Windows 95 Product
5 3 Smith Sofa | Harrison | £ 235.67 Team!”, now open the folder. (Just
213 3 Williams | Suite | Harisonn | £3421.00 . .
. 5 McGreggor | Bed Tl |azean type in the words, not the inverted
217 1 Williams | Sofa | Harrison | £235.67 Eommas')
218 3 Aitken Sofa | Harison | £ 235.67 .xcel o
225 2 Aitken Chair | Harrison | £ 453.78 AL e ) e [SEs] e anels

and go to row 95. Select the entire

=DateSerial(Year(Date()),
Month(Date()) + 1, 0)
The first day of the current quarter:
=DateSerial(Year(Date()),
Int((Month(Date()) - 1) / 3) *
3+1,1)
The last day of the current quarter:
=DateSerial(Year(Date()),
Int((Month(Date()) - 1) / 3) *
3 +4,0)
Number of days remaining in this
quarter:
=(DateSerial(Year(Date()),Int((Month

row, then press tab once to move
the cursor into column B (the entire row
should remain selected). Pop down Help,
About Excel, hold down CTRL and SHIFT
together and select the Technical Support
button. A new window will open. Walk for-
wards slightly, turn around 180 degrees,
walk up to the wall and type “excelkfa”. A
secret door will open and | leave it up to
you to navigate across the top of the wall
to the next room.
What has this to do with databases? Er,
the gang screens present data about the
people who wrote the products, so the

gang screens themselves must be data-
bases. Sounds reasonable to me. (But not
to me — Ed.)

SQL tutorial
Last month | started looking at SQL and
began with the operators that it uses. We
covered Restrict (aka Select), Union, Dif-
ference and Intersection. That only leaves
two major ones, Product and Projection.
Once more, the sample tables are pre-
sented here (Figs 5, 6 & 7).

Product

The product of two tables is a third which
contains all the records in the first one,
added to each of the records in the sec-
ond. Thus, if the first table has 3 records
and the second has 7, the product will
have 21 records. The product of
EMPLOYEES times SALES is shown in
Fig 8.

This product operation has been
applied quite correctly; however, the
astute reader will note that the table in Fig
8 contains seven rows which appear to be
“meaningful” and 14 which are not. Note
that we are dealing with a raw operator
which takes no account of the values in
fields, nor of any meaning that those val-
ues may imply or indicate.

In practice, the product operation may
need to be modified by further operations
in order to yield a meaningful answer.

The even more astute reader will have
noticed that Fig 8 contains two fields with
identical field names. This state of affairs
is not permitted in a table, and in practice

an RDBMS will have to cope with this

No Name | Name | Of Birth | Employed

Employee | First Last Date Date Sale

=
o

Employee | Customer | Item
No

Supplier | Amount

Bilda | Groves |12/04/56 | 1/5/89

Simpson | Sofa | Harison | £235.67

Bilda | Groves [12/04/56 | 1/5/89

Johnson | Chair | Harrison | £ 453.78

Bilda | Groves [12/04/56 | 1/5/89

Smith Stool Ford £ 82.78

Bilda | Groves |12/04/56 | 1/5/89

Jones Suite | Harisonn | £3421.00

Bilda | Groves |12/04/56 | 1/5/89

Smith Sofa | Harrison | £235.67

Bilda | Groves |12/04/56 | 1/5/89

Simpson | Sofa | Harrison | £ 235.67

Bilda | Groves |12/04/56 | 1/5/89

Jones Bed Ford £ 453.00

John (Greeves |[21/03/67 | 1/1/90

Simpson | Sofa | Harison | £235.67

John (Greeves |[21/03/67 | 1/1/90

Johnson | Chair | Harrison | £ 453.78

John |Greeves |21/03/67 | 1/1/90

Smith Stool Ford £ 82.78

John |[Greeves |[21/03/67 | 1/1/90

Jones Suite | Harisonn | £3421.00

John (Greeves |21/03/67 | 1/1/90

Smith Sofa | Harrison | £235.67

John (Greeves |[21/03/67 | 1/1/90

Simpson | Sofa | Harrison | £ 235.67

John (Greeves |[21/03/67 | 1/1/90

Jones Bed Ford £ 453.00

Sally | Smith 1/5/67 1/4/92

Simpson | Sofa | Harison | £235.67

Sally | Smith 1/5/67 1/4/92

Johnson | Chair | Harrison | £453.78

Sally | Smith 1/5/67 1/4/92

Smith Stool Ford £ 8278

Sally | Smith 1/5/67 1/4/92

Jones Suite | Harisonn | £3421.00

W W W W W W W NNNDNNNN=2 2 a2 =

N OOl A WOIN| 2N OB WN| 2N OB W N =

Al alw| NN Al el alalw NN sl alw NN =] -

Sally | Smith 1/5/67 1/4/92 Smith Sofa | Harrison | £235.67
Sally | Smith 1/5/67 1/4/92 Simpson | Sofa | Harrison | £ 235.67
Sally | Smith 1/5/67 1/4/92 Jones Bed Ford £453.00

of the fields.

However, as has been said before,
these relational operators are the
“primitives” from which more complex
systems are constructed and it’s usual-
ly the job of these higher-level con-
structs to cope with problems like this.

Projection

Projection selects one or more fields
from a table and generates a new table
which contains all the records, but only
the selected fields. Thus, if we project
EMPLOYEES on [FirstName] and [Last-
Name] the result is as Fig 9.

This seems straightforward, but if we
project SALES on [EmployeeNo] and
[Customer] the result is as Fig 10.

Despite the fact that [SALES] has
seven records, the answer table has
only six. This is because one of them:

1 Simpson
would be duplicated in the answer
table, and tables cannot contain
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duplicated records.

If we projected SALES on [SaleNo],
[EmployeeNo] and [Customer] then the
answer table (Fig 11) will contain seven
records because in the original table the
values in [SalesNo] are unique.

Summary
The following is not rigorous, nor is it
detailed, but if you have read and under-
stood the previous section it should pro-
vide a quick reference to remind you what
the operators are and what they do.

Two of the operators (Restriction and
Projection) operate on single tables.
e Restriction (aka Select) extracts
records.
e Projection extracts fields.

The remaining four operators (Union,

ANSWER

FirstName LastName
Bilda Groves
John Greeves
Sally Smith

SALES

Employee No  Customer
1 Johnson
1 Jones

1 Simpson
2 Jones
2 Smith
3 Smith

ANSWER
SaleNo Employee No Customer

1 1 Simpson
2 1 Johnson
3 2 Smith
4 2 Jones
5 3 Smith
6 1 Simpson
7 1 Jones

IANDS ON o

DATABASES

John |Greeves | 21/03/67 1/1/90

Jones Suite | Harisonn | £3421.00

Sally | Smith 1/5/67 1/4/92

Employee | First Last Date Date Sale |Customer | Item | Supplier | Amount
No Name | Name | Of Birth | Employed | No
1 Bilda | Groves | 12/04/56 1/5/89 1 Simpson | Sofa | Harison | £235.67
1 Bilda | Groves | 12/04/56 1/5/89 2 Johnson | Chair | Harrison | £453.78
1 Bilda | Groves | 12/04/56 1/5/89 6 Simpson | Sofa | Harrison | £ 235.67
1 Bilda | Groves | 12/04/56 1/5/89 7 Jones Bed Ford £ 453.00
2 John |Greeves | 21/03/67 1/1/90 ) Smith Stool Ford £ 82.78
2 4
3 5

Smith Sofa | Harrison | £235.67

Difference, Intersection and Product) all
perform operations on two tables.

e Union adds the records from two tables
together.

e Difference subtracts the records in one
table from those in another.

e Intersection locates the records that
are common to two tables.

e Product multiplies the records in the two
tables together.

Assuming that each operation is per-
formed on a pair of tables with 20 and 10
records respectively, the number of
records in the answer table will have:

e Union — between 20 and 30

e Difference — between 20 and 10
(assuming that we subtract the table with
10 records from that with 20)

e Intersection — between 0 and 10

e Product — 200

Join

Join is often used as a relational operator
and it can be built up from the simpler
ones described earlier. Think of it as a
mixture of the product and restriction oper-
ators, sometimes with an added dash of
projection.

Suppose that you want to examine the
sales that have been made by your
employees. In order to do this, you need
information from both the EMPLOYEES
and SALES tables. (In fact, the table
SALES2 contains information about more
sales, and if we wanted to include this
information we would first use the union
operator. However, for the sake of brevity,
we will assume that we are only interested
in the sales recorded in SALES.)

Employee | First Last Date Of Date Sale | Employee | Customer | Item | Supplier | Amount
No Name | Name Birth | Employed | No No

1 Bilda | Groves |12/04/56 | 1/5/89 1 Simpson Sofa | Harison | £235.67
1 Bilda | Groves | 12/04/56 | 1/5/89 2 1 Johnson Chair | Harrison | £453.78
1 Bilda | Groves | 12/04/56 | 1/5/89 6 1 Simpson Sofa | Harrison | £ 235.67
1 Bilda | Groves |12/04/56 | 1/5/89 7 1 Jones Bed Ford £453.00
2 John | Greeves | 21/03/67 | 1/1/90 3 2 Smith Stool Ford £ 82.78
2 John | Greeves | 21/03/67 | 1/1/90 4 2 Jones Suite | Harisonn | £3421.00
3 Sally Smith | 1/5/67 1/4/92 5 3 Smith Sofa | Harrison | £235.67

Go-slow on speed

I have said that I'd look at the speed of the
different SQL solutions to the long-running
meter problem. However, last month |
published another solution and asked for
comments on both its match to the
relational model and its speed potential.
There is a delay between my writing this
column and you reading it, such that as |
write this month’s you still haven’t read
last month’s. So, I'll delay the speed issue
one more month, and then let you know
what | found.

The first job is to perform a projection
on these tables. Next we need to perform
a selection which removes the records
where EMPLOYEES.EmployeeNo is not
equal to SALES.EmployeeNo. (Finally,
we might optionally remove some fields
from the answer table.)

We might express a join in this form:
EMPLOYEES JOIN (EMPLOYEES.EmployeeNo

= SALES.EmployeeNo) SALES
and the result would be as shown in
Fig 12.

To be a little more accurate, the table
in Fig 12 is the result of what is known as
an equijoin. The table in Fig 13 is the
result of a natural join.

The simplistic difference is that one of
the fields used in the join has been
removed from the answer table.

There is slightly more to this than
meets the eye, however. Joins come in
several flavours and you will hear people
talking about natural, equi, theta, outer
and semi-joins.

While it is true that all of these joins
differ in usefulness, they nevertheless all
find their way into discussions about
SQL. So, we’'ll have a look at them in
more detail next month. ]

Mark Whitehorn welcomes readers’
correspondence and ideas for the
Databases column. He’s on
m.whitehorn@dundee.ac.uk
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Meter mania

The meter readings problem has sent Mark Whitehorn’s postbag

level off the dial and offered up an alternative view.

I he meter reading problem which first > :
appeared in the March issue, contin- | The Bk E CIEHLISER T ) AN e ~l8lxl
ues to fascinate people (myself included). original Bmlﬂfl‘;l:ilﬁu:l%m L’EIELE[IEI” fi
One reader is, however, convinced that | table | 1 1RD5/91 20
have missed the point. He feels that the structure | 1 111 ol
real problem lies not in the SQL required | suggested _| 1 1204582 175
to extract the data, but way back in the for the — : ::m g;
structuring of the original table | supplied. | meter ] 1 e 770
He is convinced that it isn’t normalised to problem... 1 12112192 200
third normal form, and that the entire prob- " 1 0104583 4
lem is easier to solve if the table is — : :::05,'91 g::
normalised to this level. : 2 1510592 A4
| | 2 2oeme C1ES
Challenging meter reader | 2 THoHs 102%
The following is paraphrased from several — : :m :Eﬂ:
email exchanges on the subject. T a 150392 1143
“The main problem stems from the fact || ] 21106102 21222
that you have failed to identify that each | 3 1hears 21456
2 21joxyas 20848 ]

meter reading is in itself an item of interest EHE I

and should therefore have an individual P

o [l - H o ulenps Wlhzoer !

T Fu Edl View Fomat Recock Windw Hdp ] =]

2 g 0N A LAY ] b e e s [ o 7 1 i |

RAsading Nc|[Msier | Dats [Rsading | Pravicus Rsading | ﬂ
> 1 18/0591 20 20
[ 2 2 18/0&M1 B8 &10
a 3 19005091 20612 20612
] 4 2 17099 2 619 -..and the
] E 1 1111 Bl 20 table
] ] B 11111 21mez 20812 suggested
[ 7 2 15/02p92 8id 712
] F £ 1E/03M2 21148 21112 by a
9 1 21j05/92 214 175 reader.
] in 2 210592 aig gl Which
O 1 8 210592 212238 21143 M
12 g 17/09/92 21456 2122
] 13 2170802 1028 913 L
14 8 21/03/93 zZ348 21458 ised?
|| 15 1 12/0dfa2 175 al Which one
U 18 1| 010792 2an 214 will be
17 1 21711192 270 23
T 18 11212082 240 2n faster to
13 1 01/04793 324 230 =| query?
W] 1 Fecad]l |EKE] TFIH]
Dobstgk o [l el ] I
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unique identifier. It is often true that com-
bining data fields in order to arrive at a
unique index means that the data design is
potentially incomplete. It can be useful to
retrieve items in this way as it may speed
up searching, but it is often more desirable
to have a separate unique item key.

“Thus, by adding (as a counter type) a
ReadinglD field at the front of your table
and then the rather obvious PreviousRead-
ing at the end, we end up with a five-field
table to deal with using ReadingID as the
primary key.

“PreviousReading contains the ID of the
previous reading and, to make the initial
conditions easier, can point to itself if there
are no previous readings.”

At this point, the discussion moved to
one about third normal form:

“Nowhere does it state (in Codd’s

HANDS ON e DATABASES

B Mool e

Eie Edt Yew Fomst Becmds Wirdow Help

Cush [} THe | FasiName | LextHee | Auddrl
13 | BN Jdn Enighl 1d Tha Davine  “Washaitan C
] 2 Mr Alfred Clerk. 1 Lilk= Slickke Clhutivike
R[A[Fecod] [of 795 3N

CU3 TOMER

Cuptomen I | |

T_tb Mr John Kright
Filsl Mama  — 14 The DowE
Lazt Name Westharlon
Addrl = Dunde=

2l | DO 4HN
Fiel: | CLISTOMER 2 Fret Name Lad Mame =
Sort:
Showe:

[ [
[E rter Firt Hame] | [Enler Last Name]

Datazhes) Wiaw

rules) that you can simply add together
other fields to make up your unique iden-
tifier. The use of a single unique key is
indeed needed in order to satisfy third
normal form.

“This sort of ‘| can add things together
to make it fit the rules’ approach causes
more problems that any other aspect of
database design. Please go away and re-
read Codd. You will see that the only way
the data can be produced in third normal
form is by the addition of the field | sug-
gest, not by combining two other fields to
make it work.

“The solution | proposed in fact meets
third normal form, in the same way as
yours does. You may just argue that this
extra field is redundant as it reproduces
the information you already have, but that
is to miss the basic advantages and simpli-
fication that it gives. You cannot claim that
it breaks third normal form. (If you consider
that each unique ID only relates to one
combination of Meter/Date and vice-versa,

Singled out

“Can you tell me how to get access to print one label

instead of a complete list?”
ENSC1EM1@tay.ac.uk

want to be flash, you can base the report on a

So, when you run the report, it will run the

the name, and the report will print the label!

[ T S AN TR

A parameter is easy to set up.
Enclosing a criteria entry in [square
brackets] means that, when the query
runs, it will ask you for the relevant
data (shown on the right of the screen)

The trick is to base your report on a query which lists
only the single label that you want to print. In fact, if you model, and why?

parameter query; the parameter query will ask you for

Sounds complicated, but it should be simple to use.

you will see this.)

“I repeat. If you have to add together
two fields to make up a (primary) key, it is
almost certain that you have missed the
need for a unique identifier. Such was your
case. Each record as taken by the meter-
reading man stands alone as a separate
item and should be identified as such. It
may be convenient to refer to it by other
fields, but that is not the point.”

It is clear that we disagree fundamen-
tally about the way in which this table
should be structured in order to comply
with the relational model. Inevitably, | think
that | am right, but that proves nothing in
absolute terms — have you ever met any
database people who didn’t think they
were in the right?

More interesting than who
is right or wrong is the fact that
the two solutions provide an
interesting compare and con-
trast exercise:

1. Which one do you think is
flawed in terms of the relation

2. To what update and delete

parameter query. A parameter query is one which asks anomalies does the flawed
you for the condition (for instance, the name of the
person for whom the label is destined) before it runs.

one lead?

3. Which one will be faster
when queried?

4. What are the implications of
using each table in a real
database?
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Table 1 solutions suggested

1 Bilda Groves 12/04/56
2 John Greeves  21/03/67
3 Sally Smith 1/05/67

EmployeeNo FirstName LastName DateofBirth DateEmployed

clearly have different
speed implications

1/5/89 and different update
1/1/90 potentials. | started
1/4/92

(as promised) to have

~No O N wWN
. A W NN

SaleNo EmployeeNo Customer Item  Supplier Amount

1 Simpson Sofa  Harison £ 235.67
Johnson Chair Harrison £ 453.78
Smith Stool  Ford
Jones Suite  Harisonn £3421.00
Smith Sofa  Harrison £ 235.67
Simpson Sofa  Harrison £ 235.67
Jones Bed Ford

a look at this, but |

Table 2 have been unable to

come to a final
conclusion for the
intriguing reason that
some of the tests are
£ 8278 hanging Access. Is it
a bird, is it a bug, is it
my PC? Microsoft
and | are, as we say
£ 453.00 in the trade, engag-
ing in meaningful dis-

5

213
216
217
218
225

N W - N wWwwW

rou o, T
you posted.

SaleNo EmployeeNo Customer Item  Supplier Amount

3 2 Smith Stool  Ford
Smith Sofa  Harrison £ 235.67
Williams  Suite  Harisonn £3421.00
McGreggor Bed Ford
Williams  Sofa Harrison £ 235.67
Aitken Sofa Harison £ 235.67
Aitken Chair  Harrison £ 453.78

£ 8278 And so, to SQL

It was clear from the
meter problem that
£ 453.00 many people wanted
the subject of SQL
covered for its own
sake, so here we go.
But first, a little back-

SaleNo EmployeeNo Customer Item  Supplier Amount
1 1 Simpson Sofa  Harison £ 235.67
6 1 Simpson Sofa  Harrison

ground.
Table 4 Data manipulation

is a really important
part of the relational
£ 935.67 model. After all, there
is little point in storing

o Please email me, or write in and let me
know what you think.

Is it a bird? Is it a bug?
The question of speed in the meter problem
is also of some interest. The different

data correctly, safely
and securely, if that is all you ever do with
it. Stored data has no value if you cannot
question it and extract the data in some
way for humans to examine. SQL is the
language typically used for data manipula-
tion and this, like most languages, has a

If I enter “John” in answer to the first question, and “Knight” in
answer to the second, then the parameter query will find his one
record out of 7999. The report is based on the query, so it prints

set of commands. These commands in
their turn are based on a set of
fundamental operators.

In order to get the best from SQL, it is
worth having at least a passing acquain-
tance with these operators. They are
rarely used directly, but in my experience
they keep cropping up in conversations
about SQL. Knowing nothing about them
can leave you at a social disadvantage.
Trust me, it's worth knowing.

The only qualifier | need to apply is that
the definitions | give are not complete to
the relational model. For example, | say
below that: “In order for tables to be
‘Union Compatible’, they must have the
same number of fields, and the fields
must be of the same data type and size.”
In fact, to be truly Union compatible, the
fields must also draw their values from the
same domains.

However, this level of pedantry is
counter-productive, since most RDBMSs
do not even support domains. So, as in
the past, | will sacrifice exact mapping on
to the relational model for
practicality/readability.

The relational operators

Most of us are familiar with the standard

algebraic operators (+,-,* and /) which sig-

nify addition, subtraction, multiplication

and division. We use these operators to

manipulate numerical values, or variables

which represent values, almost without

thinking. Thus, if we know that

A=5, B=6 and C=10

and that

D=A+(B*(C/A))

we can calculate that

D = 5+(6*(10/5) )= 5+(6*2) = 5+12 = 17
In a database, we store the data in

Table 5

SaleNo EmployeeNo Customer Item  Supplier Amount

Simpson Sofa  Harison £ 235.67
Johnson Chair Harrison £453.78
Smith Stool  Ford £ 8278
Jones Suite  Harisonn £3421.00
Smith Sofa  Harrison £ 235.67
Simpson Sofa  Harrison £ 235.67
Jones Bed Ford £ 453.00
Williams  Suite  Harisonn £3421.00
McGreggor Bed Ford £ 453.00
Williams  Sofa  Harrison £ 235.67
Aitken Sofa  Harison £ 235.67
Aitken Chair  Harrison £ 453.78

1 1
out only a single address 2 1
% Microzoft Acceze HE D 3 2
B Edt Yiew Secuiy Window Hep 4 2
ElREE HEBE:S 5 3
o R 6 1
CUSTOMER 7 1
il | 213 5
ekl 216 2
2k = 217 1
S 218 4
225 4
Fsil: CUSTOMER.# Frzl M ame Lot Marme
5how: | | |
Cileria: [Enler Firt Heme] [Ertei Lazt Hame]
o
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3 2
5 3

Table 6

SaleNo EmployeeNo Customer Item  Supplier Amount

Smith Stool  Ford £ 82.78
Smith Sofa  Harrison £235.67

HANDS ON e DATABASES

Table 7 that the tables have the

N AN -
_ AN =

SaleNo EmployeeNo Customer Item  Supplier Amount

1 Simpson Sofa  Harison £ 235.67
Johnson  Chair Harrison £ 453.78
Jones Suite  Harisonn £3421.00
Simpson Sofa  Harrison £ 235.67
Jones Bed Ford

same structure. The
union of tables Sales and
Employees is unimagin-
able because the two
tables are clearly very dif-
ferent in structure. In

£ 453.00 order for tables to be

“Union Compatible”, they

t have the same
T I mus
able 8 number of fields, and the

SaleNo EmployeeNo Customer Item  Supplier Amount

fields must be of the

213 3 Williams ~ Suite  Harisonn £3421.00 same data type and size.
216 2 McGreggor Bed Ford £ 453.00 The tables (Sales and
217 1 Williams  Sofa  Harrison £ 235.67 Sales?2) are “union com-
218 3 Aitken Sofa  Harison £ 235.67 patible” and the result
225 2 Aitken Chair  Harrison £ 453.78 would be as shown in

Table 5.

SaleNo EmployeeNo Customer Item  Supplier Amount
3 2 Smith Stool  Ford
5 3 Smith Sofa  Harrison £235.67

Note that the two

Table 9 records shown in Table 6

were shared by the two
£ 8278 tables, but have
appeared only once each
in the ANSWER (Table

5). The order in which

Table 10 records appear in the

result of a union is unim-

SaleNo EmployeeNo Customer Item  Supplier Amount portant, but duplicate
3 2 Smith Stool  Ford
5 3 Smith Sofa  Harrison £235.67

£ 82.78 records are eliminated.

tables (also known as relations) and the
relational model provides a set of opera-
tors (known, therefore, as relational oper-
ators) with which we can manipulate
tables (that is to say, relations). The dis-
cerning, sensitive reader will have noticed
that I am showing a slight tendency to slip
into “database-speak” at this point. | do so
only because, without using the terms,
expressions such as “Relational Opera-
tors” do not make much sense.

However, it is worth noting before we
begin that tables are relations, and rela-
tions are sets. Four of the relational oper-
ators (Union, Difference, Intersection and
Product) allow us to perform traditional
set operations.

In order to demonstrate these opera-
tors we need a sample table or three (see
Tables 1, 2 and 3).

Restrict (aka Select)

Restrict simply extracts records from a
table. Thus, if we perform a restriction on
the table SALES where (Customer) =
“Simpson”, the result would be as shown in
Table 4.

Union

Union creates a new table by adding the
records of one table to those of another.
Clearly, for this to work well it is essential

Difference

The difference of two
tables is a third table which contains the
records which appear in the first but not in
the second. The tables concerned must
be union compatible. Thus the difference
of SALES (Table 2) and SALES2 (Table3)
is shown in Table 7.

Note that, unlike Union, the order of the
tables is vital. Thus the difference of
SALES2 and SALES is not the same
(Table 8). However, the records that are
“missing” from the two ANSWER tables
are the same (Table 9). That is, in both
cases it is the records that are common to
both of the tables involved in the differ-
ence operation.

Intersection
The intersection of two tables is a third
table which contains the records common
to both of them. Thus, the intersection of
SALES and SALES2 is shown in Table 10.
Unlike the difference operation, the
order of the tables is unimportant, but, of
course, the two tables must be union

compatible.

Mark Whitehorn welcomes readers’
correspondence and ideas for the
Databases column. He’s available on
m.whitehorn@dundee.ac.uk
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