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Strategy in this chapter

Strategy in this chapter:

l
1 1

Microsoft Access Basic concepts
for Beginners of relational
databases

* Practice e Theory
» Application oriented * Principles and ideas
» Hands-on experience « Scientific basis

Both sides are important: ‘ Learning without applying is rather useless ! I




Relational databases: General remarks

At present, the DB-market is completely dominated by systems supporting the
relational model of data.

Leading (commercial) manufacturers of relational DB-products:

Oracle Sybase
Microsoft (Access, SQL Server) Postgres (Freeware)
IBM (DB2, Informix) MySQL (Freeware)

The notion "relational™ is motivated by the mathematical concept of a relation.
Relations in mathematics are sets of tuples.

Relational databases are collections of one or more relations.

In practice, relations can be visualized as tables, the rows of which are individual
records of data with the same (homogeneous) field structure.

In science, relational databases have a broad range of theoretical foundations.




b-it

Relational databases: History

» The idea to organize data in tables is quite
old and pretty obvious.

* The idea to investigate this representation
of data by means of the theory of relations
Is due to one man, who proposed this view
at the end of the 1960s:

Edgar F. Codd

e In 1970, he published his seminal paper

i "A Relational Model of Data for Large
Edgar F. Codd Shared Data Banks",

For this pioneering work Codd received in which he fixed all foundations of relational
the Turing Award in 1982, the ,,Nobel databases with amazing precision and clarity.

price of informatics™.

e Codd died in early 2003.




Literature b'lt

A strong recommendation for your own studies:

Ramon A. Mata-Toledo, Pauline K. Cushman
“Fundamentals of Relational Datahases”
(Schaum's Outlines)

McGraw-Hill Professional

ISBN 978-0071361880

249 pp.

€ 15,99 (amazon.de)

There are many good and expensive academic textbooks on (relational) databases.
This one is cheap and not really a high-profile book, but it fits perfectly with our
lecture, is up-to-date, very readable and covers exactly what you need.

Everybody should have his/her own copy!




A Dbrief primer in data representation formats and data manipulation paradigms b'lt

» Before ,,diving into* relational databases proper, we will briefly investigate various
competitive formats of representing and manipulating data arranged in tabular form:

 plain text files
» formatted text files
 spreadsheets
» relational databases

 Ineach representation format, the data are stored in files. Such files may well be con-
sidered as databases — however, there are different degrees of ,,database-ness*!

» Each format comes along with a special software system (or program) that controls
any kind of access to and manipulation of the respective ,,database*.

« Data manipulation in this context means searching for special data in the file and/or
changing (adding, deleting, modifying) data.

» Each of these pairs of representation format + manipulation system can be viewed as
a particular variant of the equation DBS = DBMS + DB.




Reminder: database (management) systems

DB

databases

users and

o DBMS: Database Management System
application programmes

(application-independent services for
managing data)




A little ,,case study*: The chemical elements ,,database*
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Chemical series of the periodic table

) Alkaline earth metals? Lanthanides 2 Actinides!®

3

Poor metals Metalloids Monmetals Halogens® Moble gases

Representing information/data about the 116 chemical elements in different formats:

* as (separated by tabs)
e as (separated by semicolons)
e as

e as file
as (relational) database




Elements database: .txt file + text editor (1)

» The simplest format for representing the chemical elements data is the text file format.

Text files (extension .txt under Windows) are conceptually just long strings of printable

symbols (such as digits, characters, or even blanks) arranged in lines.

By hand, spaces in a text file
can be arranged in such a way
that e.g. a tabular structure
(rows-columns)appears.

Thus, text files appear as
simple databases.

A text editor can be used
for performing simple
manipulations of the file
contents, such as pattern
matching and substring
replacement: The editor
takes the role of a primitive
DBMS!

& elements - Editor -0l x|
Datei Eearbeiten Format 7
[Fac” TACTIMT UM 80 10,07 7 "3
“A?“ “argentum” "Silwer” 47 10,49 5 "1t
ATt "Aaluminium” 13 2,70 3 13t
am" "americium” 05 13,67 7 A
“ar" “argon” 18 1,66 3 "18"
"ast "arsenicum” "arsenic" 33 5,72 4 15"
At "astatinum” "astating” a5 G T
At "aLrum "cold" 79 19,52 @ 11t
"B" "Bor " "Boron" 5 2,48 2 13t
"Ba" "Barium" 56 3,05 a a2
"Be" "Bery11ium" 4 1,85 2 2
"Bh" "Bohrium" 107 7 A
"Bi" "Bismutium” "Bismuth" B3 G, 80 a 15"
"Bk" "Berkelium" o7 13,25 7 A
"Br" "Brom" "Bromine" 35 3,14 4 1t
o "Carbonium” 6 3,51 2 14t
"zat "calcium" 20 1,54 4 a2
als by "Cadmium" 48 8, 04 5 12t
et "Cerium" 53 6,77 6 "La"
"oft "californium” oS 15,10 7 A
ol "clorium" "chlorine" 17 2,95 3 1t
"cmt "curium” =13 13,51 7 A
"ot "Cobaltium” "Cobalt” 27 5, 859 4 "o
ot "chromium” 24 7,14 4 "g"
"oet "CAdsium” 55 1,90 a 1t
"yt "Cuprum” "Copper" 25 8,52 4 "1t
"Dh" "Dubnium” 105 7 g =
< M




Elements database: .txt file + text editor (2) b-it

» Data in text files can be arranged in any form convenient for humans reading that file.

» The text editor is unable to ,,see* the particular structuring convention (e.g. columns).

« Computer programs using the 4z clements 1 SEHEY =101.x]
teXt DB“ don‘t need Visual Dakei  Bearbeiten  Formak 7
” . ) I-Ac:;:Actinium:;iE?;lD,g?;?;“E“ o -
support either, they just need ) ?,,;,,Arger_wtym : "Silver”;47:10,49; 5; "11
. Al":"aluminium”;;13;2,70;3;"13
some means of separatlng "am"; M amerdci uTé;iQéélg, 6:'?_,8?, "ac!
. . . Ay CArQon Ty P =
individual parts of the data. “as'y "Ar‘geni cum'; "arsenic”;33;5,72:4;"15" b
:At:;:AstatinHm“%;ﬁﬂggtige;éﬂé;igizl?“
ALl ; AUrum ;GO 0 0 f » 1y
« In this text file version of the I N O et e
elements data, the line structure Zigﬁ..i Ziggp‘g] l%“’?-ia?-%-“ﬁ 2"
i i i “Bi“z“Bismutiuﬁh;“B%%mﬁth“;EE;Q,ED;E;“lﬁ”
Is retained (one e_Iement per line), et EakaT L 07 13,55} 7 Fac
but columns are just separated "Br": "Brom”; "Bromine”;35;3,14:4; 17"

“C'; ‘carbondum" 11653, 51 2 14

by a semicolon delimiter. "Ca";"calcium”;;20;1, 54;4; 2"
"oy "Cadmium”; ;48;8,684;5; 12"
:Ce:;:Cerjum“;;58&6,??;6;“La L
« We will deal later with different o s T g g
popular structuring conventions o e i bt h 5T gaa: e _
(not made for people, but for pro- i | Ld

grams) such as XML and RDF.




Elements database: .doc file + MS Word editor b'lt

« MS Office offers a much more powerful text editor, called MS Word, supporting e.g.
a ,,true* tabular format for data (visualizing rows and columns automatically). Text
files managed by the Word software are identifiable by their extension .doc.

. il elements - Microsoft Word i =101 %]
¢ In addltlon to the Jgatei Bearbeiten Ansicht Einfligen Formak Extras Tabelle Eenster ¥ Acrobat El
normal functions of @2 -|Fls|lEsEEE2ad®sii=&R 2B 27|
a ,,plain“ text editor, T EERREREE SRR RN R RERRRTRNRE TRRT NI TTORREY XT-Ih -1ﬂ
Word Offers Several Eymbol  MNamelatin MNameEnolish  AtomicMurnber Density  Period Group
I «“ . Ar Actinium a4 107 73
Of text ed|t|ng Al Alumi.ni.um 13 27 313
A Arrericiurm 95 1367 7 AD
A Argon 18 166 318
« Word‘s ability to search | %5 Amsncum  Arsenc e A1
. At Astatinum  Astatine a5 B17
and change data is not Au Aurum Gold 79 1932 511
B Bar Boron 5 246 213
more powerful t_han that | ¢ i —r= =
of ,,normal“ editors. Be Beryllium 4 g5 22 .
Bh  Bahrium 107 77 :
Bi Bigmutium  Bismuth 83 2.8 B15 2
. Being able to recognize E;k — E;erkelium 97 1325 7 AL ¥
S EEE ’
tables’ however’ makes J Zeichnen = [» (% | AutoFormen - . w [] O A4l . d-A-S=5 8B 7
Word more convenient. | Seite 1 Ab 1 143 |Bei 25cm Zel Sp 1 [mek [Bro [Erw! [08 [Engischiar [ © gz




Elements database: .doc file + text editor b'lt

o Word files are just ,,illusions created by the MS Word system. If opened with a normal
text editor, they turn out to be special text files containing a lot of cryptic special symbols
generated (and used) by the Word software.

& elements - Editor e =181 x]

e The ,Word DBMS*

Dakei  Bearbeiten  Formak 7

interprets these special [Bioa x0a > 0 by O 0 30 R

symbols in order to, e.g., :La?guczlucﬂzcﬁumu uzgul, 54 udgguucdut:admﬁumu uzgus, 64 u?ﬁlzguc.alj

generate the table format  [LumSerLEs; sepeiLatuidmene ey lun, slolot uachpuggnagnes

not visible in ,,plain

text files. Zg ﬁu mop zZzo [0 |o }o -0 "0 0 "0 O ID Io 9
» |n addition, Word inserts E ?3 TE 3 3 %

plenty of other internal S e ; 2

code which is needed o ogD A0 GDED Db 3 E

in order to be able to L M T L ey !

offertheext_rafunctions 3! 33 ;e E[g ﬁg 3 3 g

not present in a text ko 10 no sooun wooU v e =

editor. <] v 4




Elements database: .xIs file + MS Excel system b-it

» Contained in each Office package on Microsoft PCs, there is an even more powerful
tool for managing data, a so-called spreadsheet program called MS Excel supporting
files with extension .xIs.

E4 Microsoft Excel - elements a ‘ I ]
- J@ Datei Bearbeiten Ansicht Einfiigen Formak Extras Daten Fenster ¥ Acrobat ;lilﬂ
* It processed via Excel, DEEeRy [smad o-o-(a=sti@aen 2
even more detalls Of JEE JMSSansSeriF =10 - | F & 1 |§ = = |§ +;§ P v &'év 7
tabular structure become =] =]
. : A | B ] c | D | e [ F [ G 7
VISIbIe and can be mani- 1 [Symbaol  |Mamelatin MameEnglish | AtomicHumber | Density | Period Group
2 |AC Actiniurm a4 1007 7 3
pUIated' 3 |Ag Argenturm Sikver 47 10,49 b 11
4 |A Aluminium 13 2.7 3 13
. . b |Am Armericium 95 13.67 7 A
» For searching and changing, | & |ar Argon 18 1,66 3 18
7 |As ArSenicum Arsenic a3 B.72 4 15
the Excel system does not B At Astatinum  Astatine &5 B 17
exceed the functionality of |2+ 2o 20a & e .
Word_ 11 |Ba Barium BE 3,65 B
12 |Be Berylliurm 4 1.85 2
13 |Bh Bohrium 107 7
. . 14 |Bi Bizmutiurm Bisrmuth K] 9.8 G
 Excel, however, is specia- |15 8k Berkelum | 97 1325 7
lized in statistical evalua- oo oo o Bomne 2 S Smmm
tions of numerical data. 4[4]p [pil\elements / KL
J Zeichnen =[x (% | AukoFormen « ™ w [ ] O 4l | IR )
Bereit [T | |




Elements database: .xls file + text editor

» Behind the surface, however, there is again a specially formatted text file format,
containing plenty of internal control symbols interpreted by the Excel software.

 If opened with a normal text editor, this ,,hidden* information becomes visible. It is in
principle not different from

hand-made separators like &} elements - Editor i =10l x|
SemiCOIOnS mixed Wlth sz.ute[ Eeat:l:nmten Farmat ¢ _

« [6Indj+0a = 0 by O 0 1 -]
the ,,proper* data parts 01 0MS sSans Serifl¥E0000 0 00MS
as seen before ) end eoropiumn Fa Fluoriim CEluarines re

. 0 Eu EL.IFI:I[II'ILJT'HD FO Fluoriumao Fluorinen Fel Ferrui
sbd  stibiumd  antimonyd SCO Scandiumd  Sed Se1e?ium
w0 " PO O 0 0 a7 47 U o0}
: : €cB0 0d0®0 080 % 0 0000 % 00 00 % 0000
» What matters is the special S [ e i { i T L
i 0 0 / 0 0 0 O Y0000 Q80 OHERD 0En
software manag'_ng these D e 0 "Fu nf ¥%0" 00 800760 080 y 0 "Fu
enhanced text files* 000" y00 O0f %0000% %0000 G360 0%
” ) ! 080 w 0 =0 00Q YO 0¥ wio>001] %030
in this case the Excel w1 B00% ~00E 00 €y&00ED0a0 u@jruau%u
0P ODD €680 0CEB0 080y ODPODODO % 0q 0O Y
system. A0 D4 ¥OADD I@ﬂ%éf@u u@ujr}ﬁfhuua ;ngf_
00d ¥0edDd 660 00|ED 060 % 0 e 0 0y 3w Of
080 % 0 = 0 O w0t D00 % 0t D0o00 Y0t Toi0
« Enhanced system functio-
nality requires an enhanced v
representation format for ATE 2/

data.




Elements database: .mdb file + MS Access DBMS

b-it

« Each MS Windows computer with MS Office software offers an even more powerful tool
for managing data, called MS Access — this is the first system computer scientists would
call a ,,real* DBMS. Files ,,understood“ by Access have the extension .mdb.

» Access supports a tabular
view of data, too, like
Word and Excel, but
offers a much, much
more powerful set of
techniques for searching
and changing data.

o Access will be considered
in more detail in the
remainder of this
section, dedicated to
so-called relational
databases.

P

Microsoft Access - [elements : Tabelle]

J Datei Bearbeiten Ansicht Einfiigen Formak Datensatze Exkras Fenster 2

=10l x|
=121 x|

M-BEgRY (i@ o @ 4K TE (#ex DA 0.

JSymI:u:uI ~ | Arial =10 - | F X U |ﬂ - & - l%v l:v },}J S
Symbol | MamelLatin | NameEnglish | AtomicHumber| Density | Period | Group |«

id Actinium == 1007 73 j

| [ Ad Argentum Sihver 47 10,49 511

A Aluminium 13 27 313

L [Am Americium 95 13 67 7 AC

| |AY Argan 13 1,66 318

L Arsenicum Arsenic 33 572 415

A Astatinum Astatine 85 B 17

| [ Au AU Gold P 19,32 B 11

| |B Boar Baran 5 246 213

| |Ba Barium ] dE5 B2

| |Be Beryllium 4 1,85 22

| |Bh Bohrium 107 77

| |Bi Bismutium Bismuth 53 =R B 15

| |Bk Berkelium = 13,25 7 AC

| |Br Erom Bramine 35 3,14 417

[T Carbonium a] 351 214 |

Datensatz: 14|« [T 1 v |»1|e#] von 113

|Daten|:ulattansicht | |

T x4




b-it

Elements database: .mdb file + text editor

» Opening an mdb.file (alias an Access database) with a text editor reveals the ,,true nature*
of the representation again: Heavyly formatted text file format with excessive use of
internal coding interpretable for the MS Access DBMS only.

* Nevertheless, searching  y-premermmmrrres (B x|
6.9. for certain SymbOIS Datei Bearbeiten  Formak 2
or strings within this -]
file with a text editor i , @0°0,0; 000£000Z00040%0_0+00; 0m0. 00040« 0000
:L,f,f&uuu—u$:x:£—u:x:u@u Krkryptonlsd8&""
returns the same nrn o F i Tuar i uh F'qu:ur‘"EF'qu:ur"'mel ; 730 "0D00:¢
- [CCar oOn 1 um Konlenstoffl 4 5 1 1 0 00 =00 # 0.¢
results as searching & ®0° unu,u::uu‘u%umuguxu“u[uuuﬂuéu[u'uéu‘u#umuuurﬁu [
P : 0 0% 0F az0i®Ga0&n b YT L er iumLa*&&&DTO
in the human'f”endly Ll rﬁ umyhTellurl 6 2 . . & 0 0 0 <00 + {09GAN&ED g c T
i 00" oo R Roent eniumll. * ¥ ¥ Q000 0 K
tabular text file from |8€ Doooooo @g noono  @E I:ﬁlluuuuu @€ 00000 @€ 00000 @€ o0ooo
the beginning. poofao ooofLo  ooofeon ooof'o ooofdo ooofio O
i . 0 10hoovo 0 00 0 O O<poovd 0 0 O oo
e Tricky internal format- i i
ting plus intelligent
interpreting software
Is able to generate .
powerful illusions o | v

about databases!




Relational database proper vs. dedicated file formats

In the remainder of this chapter, we will use the last of these representation formats only:

Relational Databases I

 In addition, we will forget about text editors, Word and Excel, and explore the power of
Access, a true relational DBMS.

 In the companion lecture by Prof. Hofmann-Apitius you will get to know a wide spectrum
of additional data representation formats, many of them developed particularly for life
science applications (,,dedicated formats*).

» All of these formats are ultimately based on text files as underlying ,,real* format. Special
structuring information is always interleaved with ,,plain“ data — as was shown for the
general-purpose formats .doc, .xls, and .mdb discussed before.

 In addition, most of these dedicated formats comes with its own ,,gatekeeper software,
comparable to Word, Excel or Access in that it interprets the special format in a particu-
lar, system-specific way.




Our example DBMS: Microsoft Access

1 Throughout the course, we will use a small,
AOGGSS 2000 = but handy DBMS available on most PCs.

» Access is a DBMS for relational databases (data organized in form of tables), developed
and distributed since 1992 by Microsoft.
o "Access-Homepage" at Microsoft:
http://www.microsoft.com/office/access/default.asp
» recent version in MS Office packages: Access 2000
» Access is very well-suited for small to medium DB applicatons in single-user mode.
» useful internet tutorials on Access
* Michael Brydon‘s tutorial at Simon Fraser University, Canada
http://mis.bus.sfu.ca/tutorials/MSAccess/tutorials.html
 Maggie Strapland‘s Access pages at University of Bristol, UK
http://www.bris.ac.uk/is/services/software/packages/access/
» Jakob Lindenmeyer‘s Access tutorial at ETH Zlrich, Schweiz
http://www.inf.ethz.ch/personal/lindenme/publications/access/AccessTutorial.html

In addition, there are many, many books on how to use Access, most of them not
really that helpful, because there is poor structure and too many details.




A first example database: European geography

Our first ,,real world* database example
Is about geography: Facts about coun-
tries, cities etc. in Europe !

A wealth of geo data can be accessed
freely on the web in the ,,World Fact
Book* of the CIA:
http://www.cia.gov/cia/publications/
factbook/index.html

You will find a database called
»europe.mdb*

on the lecture homepage for your own

~experiments®. This will continuously

grow — you are invited to help!

At this moment in our lecture, the geo
database serves as a first ,,appetizer to
(relational) database management.
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_w T
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= '{:.'Fr'}‘;.-w“‘t"- o Morwegian Sea
e e S
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Il __;' . __..z.-‘F'.' k :‘--."
e
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Fs e i F '_:; & “f.u_n_ul:
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= S |
-\g,._. s et | Mediterranean Sea ™
e | [
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A relational database about European geography

. Microsoft Access - [countries : Tabelle] : O] x|

_IS a Sma” J Datei Bearbeiten Ansicht Einflgen Format Datensitze Extras Fensker 7 == x|

database for introductory M IER A A T

PUrpOseEs. country code capital area population | ~
Austria A, Yienna 535850 8023244
Just now |t Contalns two Albania AL Tirane 28740 324913k
. Andarra AND Andarra la Vella 450 72766
tables, one on countries Belgiurn 5 Brussels 0510 10170241
In Europe, the other on Bulgaria BG Sofia 110910 8612757

cities. Boznia and Herzegovina  BIH Sarajevo 51233 2B5E240 —
Belarus BY Minsk 2076000 10415973
o switzerland CH Bern 41290 7207 0R0
Today we will just learn Czech Republic cz Prague 78703 10321120
- Denmark B34 Copenhagen 43070 52459532
relational databases — some Spain E Madrid 504750 39181114
of you will be already fami- Estonia EW  Tallinn 45100 1459428
liar with this. P |France F Paris] 547030 58317450
Liechtenstein FL Vaduz 160 F1122
United Kingdam 5B Landon 244520 583485975
And we will discuss the Greece GR Athens 131940 10538594
important question Why Hungary H Budapest 55050 10002541
- — Croatia HR Lagreb SB538 a004112

a Slmple text file is not Il | B 1730 ETARMITA T
sufficient for keeping data, | Batensatz: 1414 14" > o1[ok] von 44 Bl E

Datenblattansicht | | | | | I




Tables in Access: some basic terminology

Relational tables are grids, the fields of which are consisting of columns and rows.
There is a specific terminology for such tables in Access.

table name field names
~—}countries

country code capital area population  year

record ——{ ltaly | | Rome 301230 | 57460274 2001

field data type

text char text integer integer integer




Terminological confusion possible ! b'lt

Unfortunately, the basic concepts of the relational model are denoted by different terms
depending on the context. There are synonymous, but different terminologies in database
theory, the standard DB language SQL and MS Access:

—~ theory SQL Access
relation table datasheet
v‘ ﬁ tuple row record
attribute column field name
domain data type field data type

Be warned of this ,,Babylonic confusion* of terms — we urgently recommend that you
always stick to a single system of notions in a consistent manner. It doesn‘t matter which
system you use — but never mix them up ! -




Access table: Datasheet view

Microsoft Access - [countries : Tabelle] .* O] x|
J Datei Bearbeiten Ansicht Einflgen Format Datens3tze Extras Eenster 7 ;lilil
Access table (- " SRy a0 @82 YE T e
,,COUﬂtI’IeS"Z country code capital area population | «
Austria A Yienna 53850 Bl25244
: Albania AL Tirane 28750 3249136
Datasheet view Andorra AMD Andorra la Yella 450 72760
Belgium B Brussels 30510 10170241
Bulgaria =] =ofia 110910 BB12757
Boznia and Herzegovina  BIH Sarajevo 51233 2B5E240 —
Belarus BY Minsk 207600 10415573
ot zerland My Eern 41290 7207060
Czech Republic CL Frague fa/03 10321120
Sermany D Betlin F5R910 83536115
Denmark B34 Copenhagen 43070 52459532
Spain E hadrid 504750 39181114
Estonia EWVY Tallinn 45100 1459425
P |France F Paris] 547030 58317450
Liechtenstein FL Waduz 160 41122
United Kingdam 5B Landon 244520 583485975
Sreece R Athens 131940 10535554
Hungary H Budapest 55050 10002541
Croatia HR Lagreb HBE535 a004112
It 2l | B rraa 1730 EFARMITA T
Datensatz: ﬂLII 14 Llilﬁl wan <4 ll_l _FI_I
Datenblattansicht | | | | | I




Access table: Design view

Microsoft Access - [countries : Tabelle] '_? -0 x|
ACCGSS table J Datei Eearbeiten Ansicht Einfligen Extras Eenster ¥ = |I5’ |E|
s Ll - i R e !
»countries™: |E ~ || field name field data type description Y
Feldname | Felddatentvp | Beschreibung | &
. - ! Texk
Design view Test
capital Textk
| |area Zahl
|| population Zahl
| |year Zahl ll
Feldeigenschaften
S . Allgernein Machschlagen
' field size Feldgrafie 50
i format I Format
! input mask : Eingabeformat
| caption | Beschriftung Eig:?d_nﬁmelkann bis
i I <t andardwert zu eichen lang sein,
: def?‘UIt_Value : G'?Ellll:-'l Eer.twer | einschlieflich
1 validation rule : et Leerzeichen, Dricken
. validation text ! GUIt'gEE'tETEE“r;gh Sie F1, urn Hilfe zu
1 : Eingabe erfordetlic Mein Feldnamen zu erhalken.
| Required : Leere feichenfolge Mein
i Allow zero length ! » : e
I ] Indiziert Ja {Duplikate maglich)
1 Indexed : : .
1 . . ! IUnicode-kKompression Ja
1 Unicode compression |
Entwurfsansicht, F6 = Bereich wechseln, F1 =+ | | | | | I i




Some important icons in Access

* Indesign view:

f \/ \

(, B ERY ey oy e NEa 2,
1 [z 3 [al[5[e][7][e [l 1o |[ta][1z][13]] 14 [[15][16][17]] 18 [f19

1  Switch to datasheet view
2  Save table design

e |n datasheet view:

N\ N N\
MIE[ER Y sme |- [a(i)vE (Ma)px B a- 0.
[2][z[al[5]6][7][2]e][to][n | 14 |[15 |[16 ] 18 |19 |[20 || 21 |[22

1 Switch to design view
12/13 Order data in ascending or descending order

17 Search via "pattern matching" in data sheet




Schema and state of a database b'lt

The two different "views" of a table in Access correspond to two fundamental notions
of relational databases:

Design view ~— | S¢themaand State *— Datasheet view

» Schema of a relation: definition of name and structure of the relation
» State of a relation: all tuples currently contained in the relation

» The structure of each state of a relation is defined by its schema.
(States are called instances of the schema.)

* In general, the schema remains fixed during state changes.

« Sometimes, however, there are schema modifications as well, followed by immediate
state adaptations: schema evolution

» Plural of schema: schemas (not "schemes") !




Schemas and states

Schema,

States

»

2-8-8-

Instances of
schema,

Schema,

)

Instances of
schema,
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Interaction with databases: principle

There are two basic forms of interaction with a database:

| Reading access: Query mode I

.1,

S

| Writing access: Update mode !




Searching and querying

‘ How to ,,read" from a database ? I -

There are various ways to read from a DB — only few DBS support all of them !,

o Simple forms of "retrieval":

* "Browsing" the records of a table: manually inspecting one record after the other.

» Looking for some/all records containing a particular string pattern in a particular
field of the table: "pattern matching"

e Complex forms of "retrieval:

» Finding all records of a table satisfying a complex search condition, formulated in a
special language: "querying"

File systems support browsing and pattern matching, but only database systems allow for I
querying !




Query languages blt

A fundamental characteristic of each database management system is ist support of
one or more query language.

A query is an expression in this language which . . .

e . ..Isable to express arbitrarily complex search criteria.

o ...refersto one or more tables simultaneously.

e ... returns one or more records or simply yes/no as an answer.
e ... returns records in form of answer tables.

Access offers two very different query languages representing two completely different
query paradigms:

» Graphically-interactive: "Query-by-Example" (QBE)
o Textual: "Structured Query Language" (SQL)

SQL is the most widely distributed query language for relational DBs.

SQL is standardized and is ,,understood“ by any commercial DBMS.




Retrieval by pattern matching

Microsoft Access - [countries : Tabelle] .* O] x|
Pattern matching IS a J Datei Bearbeiten  Ansicht Einflgen Formab Datensdtze Exbras Eenster 7 =8| x|
rather primitive mode |- HSRY | B |0 @8 [TE 7 62
of retrieval: country code capital area population | ~
Austria A Yienna a-3aa0 alZ23244
. . Albania AL Tirane 28750 32459136
You can just locate fields AND  Andorra la Vella 450 72766
Containing a particu|ar I.I Belgium I B Brussels 30510 10170241
- B Sofia 110910 8612757
St”ng of SymbOIS’ nO MOre. Bosnia and Herzegovina  BIH Sarajevo 51233 2656240 —
Belarus B tingk 207600 10415973
owitzerland CH Bern 41290 F20706R0
Czech Republic CL Frague fa/03 10321120
Sermany D Betlin F5R910 83536115
------------------------------ L(1anrmarl ke Cnnanhagar 43070 5240632
 Search  Replace [N 2 x| 504750 39181114
Suchen | Ersetzen | e, 45100 14558445
E Continue search 547030 55317450
Suchen nach: IBEIgium - _"".":"_E-'i_t_E-';'E_pl_I_E_HE_-'n__I—“ 160 1122
| search for: I i 244820 AB4859975
_ Abbrechen_| 131940 10538594
:--'-----T-'-'; i |nterrupt i 93':'3'] 1[":”:'25-"11
ey @400 T | FE538 5004112
suchen in: country j 21770 ] -:?m:m?i
Erweitern == | [ | | I




Querying the database: QBE style

Microsoft Access - [Abfragel : Auswahlabfrage] . - |EI|E|

=8 x|

Retrieve name, capital and
area of all countries larger
than 100000 km? in descen-
ding order of size !

r=——====- l._l "
i Field: i Feld: |counkry capital /I area ' ]
! Table: |  Tabele: [caunkries countries / countries descending
| Sorting: i Sortierung: / fbsteigend
! Show: | Anzeigen: / O
| Criteria: i Kriterien: =100000
L or: i oder:
Formulation in |
QBE-style:
. ¥ 3
» Graphically represented L
* Interactively constructed
In Access, called
Bereit R | I

design view as well.




Answer table

Microsoft Access - [Abfragel : Auswahlabfrage] - |EI|E|
Retrieve name, Capital and J Datei EBearbeiten Ansicht Einfiigen Format Datensdtze Extras Fenster _|E|ﬂ|

area of all countries larger - B E@Ry|s@mRo|@|8lil|%H v 8w 2

than 100000 km? in descen- country capital area
ding Order Of Size | Fussia Mg Comy 17075200
Turkey Ankara Falss0
Llkraine Kliew BO3/00
France Faris 547030
Answers to relational Spain Madrid 504750
queries are always returned | B{Sweden Stockholr| 445964
Sermany Berlin Job510
as tables, too. Finland Helsinki 337030
Mlorneay Qslo J2420
Thus’ they may be ”reused“ Fuoland Wiarsaw 312683
. . ltaly Fome 012230
as mpUt for further QUETIES. United Kingdom Londan 244520
Fomania Bucharest 237500
However, these tables are gi';"c“: Et'gj:s ?QES
not stored in the DB ! Bulgaria S ofia 110910
They are ,,virtual“ tables Iceland Reykjavik 103000
recomputed each time the merbia and Mantenegro | Belgrade 102350
* 0

query is asked.

Datensatz: H| 4 || Gk |H |Hé| vion 18
Datasheet view, too. Datenblattansicht [ T |
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SQL-style queries

Feld:
Tabelle:
Sortierung:
anzeigen:
Kriterien:
ader!

Country

capital

area

countries

countries

countries

Abskeigend

=100000

Microsoft Access - [Abfragel : Auswahlabfrage] .;

The same query expressed
In textual style as an SQL

table expression:

J Dakei Bearbeiten Ansicht Einfilgen Abfrage Extras Fensker 7

=10l x|
LI

FROM countries

WHERE ({{countries, area)=1000007)
ORDER BY countries.area DESC;

SELECT counkries, country, countries.capital, countries, area

|Eh3reit

Eereit

T




Access query languages: Synchronisation of both styles

Changes in the query formulation in one view are automatically and immediately
passed to the other view: Both representations are fully synchronized !

& B

QBE view SQL view

SELECT
FROM
WHERE

. r




Multi-table queries

Microsoft Access _
Microsoft Access - [countries : Tabelle] Dakei Bearbeiten  Ansicht  Einfigen Format Datensitze  Extras
J Datei Bearbeiten Ansicht Einfligen Format Datens3tze Extras FEens Fenster ¢
BB S| 0| @2 5| % B M E‘@Wa”“
country code capital area A cities : Tabelle ;|g|_| =
Austria A, Yienna 535450 city | population year =
Albania AL Tirane 2874([ Armsterdarn 731288 2000
Andorra AND Andorra |a Yella 4a[ Andorra la Yells 20787 2001
Belgium B Brussels 3051C Anlkars 3203352 2000
Bulgaria Bis =ofia 110910 Athens 772072 1991
Bosnia and Herzegovina  BIH Sarajevo 5123 Belgrade 1RE7H05 1997 1
Belarus BY Minsk 207600 3386657 2000
Switzerland CH Bern 41290 - 122469 2001
Czech Republic C7 e 770z Bratislava 447345 2000
Germany O 35631L Brussels 954405 2001
Denrmark Dl Copenhagen 43071 Bucharest 1921751 2002
Spain E Madrid S0475C Budapest 1811522 2000
Estonia EvY Tallinn 45100 Chisinau 778800 2000
P |France F Pariz] 547030 Copenhagen 500531 2002
Liechtenstein FL Vaduz 160 Dublin 495101 2002
United Kingdam 5B Landon 244520 Helsinki BE9718 2001
(Greece R Athens 13194 Kiey 2R37100 2001
Hungary H Budapest 593030 Lishun AEB797 2001 -
Eﬂri?tla HR ii%ih qg?izf Datensatz: T 1 e e r#] ven 45 e
Datensatz: 14 4 ||—14 b | er|r#] von 44 Datenblattansict | | | | | I

Datenblattansicht | | | | | T




Multi-table queries (2) b-it

MicrosGIEEE . =18l One of the main advantages of
J Datei Bearbeiten @Ansicht Einfldgen &bfrage Extras Eensker 2 | . .
-~ - =r%2]| usingaquery language is the
=10 ability to formulate multi-table
queries.

| b

Tables are ,,joined” by marking
certain fields with identical type
hd thus forcing tuples with identical
values in these join fields to

Feld: [country capial opulation IR B appear in the answer table.
Tabelle: |countries counktries cities —
Sortierung:
Anzeigen:
kriterien:

oder: _ILI
| | | .

<] t -
= — 1ol

Jgatei Bearbeiten @Ansicht Einfigen #&bfrage Extras Eenster 2

=t Abfragel : Auswahlabfrage i O] x|

FROM cities INMER 12IM countries QM cities, city = countries,capital;

SELECT countries.country, countries.capital, cities, population .
w

Bereit | | | | | === S




Multi-table queries (3)

Microsoft Access - [Abfragel : Auswahléll::. ;|g|5|
‘ Datei Bearbeiten Ansicht Einfigen Format Datensitze Extras Wthh iS the pOpUlation Of the Capitals
Eenster 2 =181xJ| | of the European countries ?
- B SRy bR o @lsil 2
country capital population =
Tirane 427000
Greece Athens 772072 . .
. . The answer table combines fields
Macedonia =kopje 444300 .
Sethia and Montenegro  Belgrade 1597599 from both input tables and arranges
Andaorra Andorra la Wella 20787 them in a new|y defined manner.
France Faris 2116757
=pain Madrid 2938723
Austria “ienna 1550123
Czech Republic S 1178570
Sermany Ja8bERY
Hungary Cudapest 1811522
ltaly Fome 2655970
Liechtenstein “aduz 4949
slovakia Eratislava 44?’3‘ v H ol x|
Datensatz: 14 ] Sll T [prr#] von 43 - J —— ] e e e p :
|Daten|:ulattansicht\ | / I_I_l_ Datei EBearbeiten Ansicht  Einfdgen Abfrage Extras Fenster ¢
\ / gzt Abfragel : Auswahlabfrage .":* O] x|
from countries from cities SELECT countries.country, countries.capital, cities, population -
FROM cities INMER 12IM countries QM cities, city = countries,capital;
Eereit = T T Tz




Storing queries

Microsoft Access - [capital_population : Auswahlabfrage]

J Datei Bearbeiten Ansicht Einfigen Format Datensdtze Extras Fenster ¥

=10 x|
=8| x|

Youmayevenstore M- H SRV @RS o @ 8| TE 7 MK
a query ||k€|y to be country capital population
. . Tirane 427000
asked again and again. (=g Athens 772072
Macedania Skapje 444500
Storing a query means =erbia and Montenegro | Belgrade 15597593
to store its desian Andorra Andorra la Yella 20787
: an, France Paris 2115757
not its answer table! Spain ladrid 2936723
Austria “irnna 1RAM123
Czech Republic  EREEAEAIE 21
Germany abfrage 'capital_population' speichern unter: ik
Hungary
Liechtenstein als -
Slwak!a Abfrage j
olovenia
ot zerland
Belarus MINSE TRESTO0
Latvia Figa 7643528
Lithuania “ilnius 543000
Daten_s.;té:- H| 1 || 1 I_ .|-_F_I- |H9| von 45
|Daten|:u|attansin:ht | | | | | |_|_|_ b
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Using a stored query

ERCIEE A - AR

Stored queries may serve
as input for subsequent
queries in the same way
as tables are.

+
counkry
capital
population

Feld: |country capikal population
Tabelle: |capital population capital_populakion capikal_population
Sortierung:
Anzeigen:
Kriterien: = 100000
ader;

Further refinement of the query

| | 3

Eereit | | | | | I_ I_ I_ A




Access icons for query management b-it

Queries, not tables !! I
* indesign view:

H)EE Y|4 ER| o
[ 1 [2][3l[alf s [6[7[e][o [l 12 [[1z][tzal[1a]] 15  [16][17 [[13]] 19 || 20

1  Switch to answer table (datasheet view)
2  Store query design

12 Compute answer table (and switch to datasheet view)

» in datasheet view (answer table):

H2RY | iRy |/t iR
[0 [z 3 alls[el[7][e]fo][to]ta{frz][1z][1a][15[16][ 17 [[1][10][20 ][ 22 || =22

1 Switch to design view
17 Search via ""pattern matching" in data sheet

3rd alternative in menu behind this icon: SQL view




Aggregation and grouping

» Important basic functionality of DB query languages:
Computation of numerical summary values referring to certain fields
in a table (e.g., cardinality, sum, average, largest/smallest value)

| Aggregation I

In Access design mode for queries: By clicking on the function symbol X, aggregation
mode is activated and aggregate functions can be selected.

Corresponding arithmetic functions: Aggregate functions

Application of aggregate functions usually requires subdividing the resp. table into
groups according to values of a particular field prior to applying the function to each

of these groups: -
‘ Grouping I

A B
« Example: Maximum of the values _~al 3 } maximum: 5
in field B groups — 4 g;_ - - '2' N
per value Tz o| | meamns
in fie 0 .




Aggregation (2)

b-it

In order to design a query containing LR e

J Dakei Bearbeiten Ansicht Einfllgen Abfrage Extras Eenster ¢

|E-d|& &Y

an aggregate function:

e Click on symbol X:
additional line ,,function:*
appears in definition area

» Choose field for grouping:

per country

» Choose aggregate function:

max(imum) on field population

In table ,,cities*

Important:
It is impossible in Access to

include other fields not
either grouped, restricted by

_uf_higgesl:_cil:ﬁ

=10l x|

$ BRS| o

"'

Feld:

population

counkry

Tabelle:

cities

counkries

function | Funkkion:

Maz

GrLEierung

I grouping —

Sartierung:

Anzeigen:

L

Kriterien:
ader:

a’ |Eh3reit

condition or aggregated upon
Into a query containing aggregation !
(e.g., city name cannot be included just for display purposes)




Aggregation (3)

What is the population of
the biggest city in each
country ?

Answer table to the query
designed on the previous
slide

(Note that we did not ask
»Which is the biggest city in each
country?“
as this would violate the
exclusion of ,,display-only
fields" from aggregate queries)

| b6 -

HeRy | i2as (o |@|slil|¥Ywm

Max von population

country

427000 Albania

207687 Andarra
1550123 Alistria
1699100 Belarus
8654405 Belgium
502000 Bosnia and Herzegovina
1096389 Bulgaria
779145 Croatia

195000 Cyprus
1178570 Czech Republic
A00531 Denmark
399550 Estonia
5559718 Finland
2115757 France

s = =

|Daten|:ulattan5in:ht | | | | |

T
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Aggregation (4)

How to include a non-grouping
and non-aggregating field ?

ERCIEE A - AR

Find name and population of
the biggest city in each country ?

Ccountry
population

pupulal:i'::

+

Reuse result of the previous query _
just determining the size of the
biggest city — thus reformulating

Ma: vwon population
counkry

H H '
the above query in a complicated - reld: o — —rrre 5
(but aggregate-free) manner: . ~ Tabelle: | cities Founiri] 2| cities |
7 Sortierung:
P < Anzeigen:

P Kriterien:

ader! l
| | b

|Eerei|: | | | | | I_ I_ I_ é

Find name ang popﬁlation of

that city in each country, which is
equal in'Size to the biggest city

in that country ?




Aggregation (5)

Dakei Bearbeiten @nsicht Einfllgen Format Datensatze Extras Eenskter 2

Result of the ,,biggest_city*

query: |- HSRY| =R v @43 %HE
city country population
Athens (Sreece 772072
=kopje Macedonia 444300
Belgrade =erbia and Montenegra 155975599
Andorra la Yellal Andarra 20787
M| Paris France]| 2115757
hadrid Spain 2935723
Yienna Austria 1550123
The somehow ,,exotic“ F'rague Czech Republic 1178576
hni d for bei Betlin Sermany 338bERY
tec nique use O.r €ing Budapest Hungary 1811522
able to express this query Rorme Italy 2655370
in QBE style is useful for Vadgz LlechtgnstE|n 4949
. Bratizlava olovakia 447345
more complex SQL queries e Sri— mame
ith t I Datensatz: 4] 4 || 6 _k [ ML|F#| won 45
wit aggregates as well : Datenblattansicht | | | | | 1] i

‘ Aggregation is very important for life sciences ! I
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State changes: general principles

.Write" access to a database . . .
e . ..always results in a state change of the DB.
« . ..always takes place under control of the DBMS.

There are three basic forms of write access:
e insertions of new records into a table
o deletions of existing records from a table
» modifications of the value of a particular field in a record of a table

Insertions and modifications are accepted by the DBMS only if the data types
of the resp. fields declared in the schema of the table fit with the values in the
new/modified records.

Caution! The English notion "update" is used in this context with two different
meanings — be sure you understand which of them is actually meant:

 as a synonym for modification

* as a generalization comprising all three kinds of write access

In Access, individual updates can be performed directly in the datasheet view by
manipulating the individual fields and records.




Updating by direct manipulation in Access

Record to be inserted into
table cities (during insert)

Update mode indicated by

|

Microsoft Access - [cities : Tabelle]

- B E@R_RY|s2ls o|@|sliiY @
city country | population | year | metropolitan z « |
+ Yaduz FL 4949 2001
+ Yalencia E 738441 2001
+ Yalletta ! 7199 2001
+ Yatican City W 264 2000
+ Yienna A, 1550123 2001
+ Yilnius LT 543000 2001
+ W arsaw PL 1618468 1993
\\ WY PO e FL B37877 1995
%ra\ HR 779145 2001
+ E E14905. 2001
W ’+|St. Petershurg R

write icon
Datensakz: H| 4 || 77k |H |Hé| von FF
|Daten|:ulattansin:ht | | | | | |_|_|_ v
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Action queries

. - ot
« Many records in a table can be . =8l
. . Daktei Bearbeiten gnsicht Einfllgen Abfrage Extras Eensker
updated simultaneously if they - 18] x|
£ I~ =

are identified by means of a
query.

 For doing so, a special type of
query is evaluated, called an
action query.

» There are four types of action:

|IB-EEBY |2 E|lo

choice of query type

e append h

PP modification action _'*I_I
o delete E . .
¢ mOdlfy Feld: pnpulatinn‘/ yEar =
» make table r Akrualisieren: |[population]+100

Kriterien: <2000
ader!

« Example (modify query):

Increase the population of every _ILI

city by 100, if the year value is | :

older than 2000 ! S 1111111 z
» Result:

» Candidate citites are identified by evaluating criteria conditions.
» Modification action is applied to all qualifying records !




More on designing tables

Access table ,,countries":
Design view

In the following, we will

focus more closely on some (2]ged
of the options for designing [

tables and their fields:

field size
format
input mask
caption
default value
validation rule
validation text
Required
Allow zero length
Indexed

Unicode compression

Microsoft Access - [countries : Tabelle]

|E ! field name field data type description g 7
Feldname | Felddatentvp | Beschreibung | &
A Text
Text
[~ capital Text
area Zahl
population Zahl
WESF Zahl _I
w
Feldeigenschaften
Allgemein Machschlagen
Feldgrafe 50
Faormak
Eingabeformat
Beschriftung Ein Feldname kann bis
skandardwett zu 54 ;Eichh?'nllﬁ?nﬁ SEin,
1 einschlieflic
G'flt!ng!tSrEgE| Leerzeichen, Dricken
Glilkigkeitsmeldung Sie F1, umn Hife zu
Eingabe erforderlich Mein Feldnamen zu erhalken.
Leere feichenfolge Mein
Indiziert Ja {Duplikate maglich)
Uricode-Kampression Ja

|Entwurfsan5i|:ht. F6 = Bereich wechseln, F1 =F | |

| I




Field size declaration b'lt

» For each field in a table, a Microsoft Access - [countries : Tabelle] 10| x|
f|e|d data type has to be de- J Datei Bearbeiten Ansicht Einfligen Extras Fenster © ;Iili“
clared, e.g. text, number, date, B R a2 |32
yeS/nO. Beschreibung

code] Teuxt
capital Text

« For many of these types more e ion Zehl o
detailed variations concerning Feldeigenschaften
the size of memory required for ||____.Q.Ilﬂemem__l.m;,ﬂ-.;rhmgen | Ein
the resp. field can be declared | field size RS Fenam
i ddt ; .Torma[ -~ | bis zu G
IN adaiton. E mpi;Lnltr’nask’ ! Zeichen

1 Lapton : lamg
- 71 default value [ seirn,
* In the example: - ' validation rule : eiglscll_'lulie
1 . . ! ic
Field ,code® is of type text i \F/{ae'('ﬁﬁg%n text ' iein Leerzech
but cguptr—y’todes have at most ' Allow zero length | r;::iFDhne — Drichen
three characters. { Indexed | L=t
1 Unicode compression | o
e For type ,number‘: Various SUbtypef Entworfsansicht, F6 = Bereich we | | | | | I v

can be chosen from a menu accessible
by clicking into the field size entry (e.g., integer, long integer, byte)




Default values and null values

Microsoft Access - [cities : Tabelle] '. - 0] x|

For each field, a default
value can be defined.
This value is automatically

J Datei Bearbeiten Ansicht Einflgen Extras Fenster 7 _|E|E||

IE-BERY iR 9| ¢

. . Feld Felddakent
inserted into every new I E—— ot
: : counkry Texk
record in the resp. field “oplction] e -
In case no explicit value Feldeigenschaften
IS given during insertion. Algemein | pachschiagen
In the example: FeldgréBe Long Inteqer
‘- . Farmat g
Value ’O IS deflned for Dezimalstellenanzeige Automatisch f;l:l:ebligr;mﬁeq
numerical field ,popula- Eingabeformat Zeichen lang sein,
SR | Feschritbing einschlieflich
tion™ ! [ default value 0 I DL?EEEiEShE';-l
. . ricken Sie F1,
If no default value is given, 0o urn HiFe: 2u
fields can remain empty, Required hiein el
. . dizi i
unless the field is declared indeert e
as ,Required’,

Empty fields can be imagined Entwurfsansicht. F6 = Bereich wechseln, F | | | | | 0 é

to contain a special ,,invisible*
value (not contained in any data type) called a null value. Null values cannot be identified
with any other value and are not counted by aggregate functions.




Primary keys

b-it

In most tables, there is one or
more field the values of which
uniquely identify a particular
record of the table.

Such special fields (or combi-
nations of fields) are called
keys of the table.

One such key ought to be desi-
gnated at design time as the
primary key of the table.

In the example, the field ,code*
Is a key of table ,,countries®,
as each country is described in
exactly one record identified b}// 1
a unique country code.  _~
Marking the field and thert

__________________________________________________

________

-0l x|
=lo x|

Felddatenkvp

3

-

ode] Teuxt P
| capital Text Ve

clicking on the key syfbol in
the DB symbol list designates a

| |area Zahl 7
| | population Zah, 7 ll
_ “Feldeigenschaften
L4
Allgemein | Nachszhﬁgen I Ein
Feldgrilhe 4 3 Feldnam
Farmat 7 = kann
7/ bis zu G
Eingabeforregt Zeichen
Beschri tﬁ‘ug larig
Stapdardwert sein,
igfilkigkeitsregel einschlie
7 Gilkigkeitsmeldung flich
Eingabe erforderlich Mein Lesrzeich
Leere Zeichenfaolge MeEin Drl'.?n:nléen
Indizierk Ja (Chne Duplikate) Sie F1,
Unicode-Kompression Ja urn HilFe
zu
Entworfsansicht, F6 = Bereich we | | | I A

primary key.




Violating a key constraint

Microsoft Access - [countries : Tabelle] O] x|
If a new record is to ‘ Datei Bearbeiten Ansicht Einflgen Format Datensdtze Extras Fenster 2
be inserted into a table
. . HE - Al Z o »»
which has the same primary |- H|(SRQ Y B o & v (@83 Y A 2
key value as an already EHNITY ajita} area | pi+]
. - d thei . =erbia and Montenegro YU Belgrade 102350
(_9X|st_|ng record, the insertion Slovakia Sk Bratislava 45845
Is rejected by the DBMS ! Slovenia SLO Ljubljana 20256
~ o Spain E Madrid 504750
N
. s . Sweden = Stockhalm 449964
This kind of cbn.tr_\ol IS a case Switzerland CH  Bem 41290
of integrity checkiny. Turkey TR Ankara 780580
~ United Kingdom =B London 244820
5olla Bolla =B Great Golla 3
i
Microsoft Access : x|

~
Die wan [hnen vorgenommenen .ifi.rﬁeq.lngen an der Tabelle konnten nicht *wargenommen werden, da der Index,
Primarschlissel oder die Beziehung mehrfach vorkommende Werte enthalken wirde, &ndern Sie die Daten in den
Feldern, die gleiche Daten enthalten, entferhan Sie den Index, oder definieren Sie den Index new, damit doppelte
Eintrage miglich sind, und wersuchen Sie es erneut,

Hilfe




Validation rules

« Another means of controlling
the contents of a DB table is
the concept of a validation rule.

 Such a rule can be associated

Microsoft Access - [countries : Tabelle] O] x|

J Datei Bearbeiten Ansicht Einfligen Extras Fenster 7 _|E|£||

B -dERY| 4B 0|3 53

. . Feldname Felddatentyp Beschreibung
with each field of a table (here % [code | Text |
. ¢ - ST Capita Text
with ,area‘ in ,,countries®). <]areal Zahi
. : : ; /7 population Zahl |
 Avalidation rule is a logical
.- . . Feldeigenschaften
condition defining one or more’
. Al i i
properties of each proper value Lm_gi”f_'”___[T‘i‘[“fﬁ“'afjgg — et
in this field ’ | field size : e kann
. /7 . , format i Automatisch I:us_zu o
* In the example, the area value is i input mask ! E'Tg::n
restricted to positive integers i gagtiol? | | ca
1 detault value 1 einschlie
Sma”el‘ than 10000000 . validation rule | =0 Und < 10000000 Elich_
« In case of a violation of arule | validationtext i Areaout of bounds eeyze
o . 1 Required i Mein i
while inserting a new record or ! A..?,W zerolength | Mein %ﬁ:ﬁfj”
modifying an existing value, : 'Undexgd o um e
- g . . - 1 nicoae compression !
the modification is rejected and p _
a predefined validation text is Fresartsancht o ceerechue) | P 7 P TP 4
displayed.

» The syntax of validation rules will be discussed in more detail during the exercises.




Violating a validation rule

Microsoft Access - [countries : Tabelle] i i =0 x|
On ViOIation Of a ‘ Datei Bearbeiten Ansicht Einflgen Format Datens3tze Extras Eenster 7 ;lil
validation rule, X
the predefined M- H ey radsf o @il vEa T a
. - . country code capital area popula
V_a||d8.t|0n textis + Albania AL Tirana 28750 324
dlSp|ay9d, and the & |+ Andarra AMD Andaorra lavella | 450 | 7
modification is  Austria A ienn 850 @0
: , DI icrosoft Access Xl7eon 1041
rejected ’ + Belgium 510 1017
+ Bosnia and & Area out of bounds! 1233 2hE
+ Bulgaria 910 BE1
+ Croatia Ok Hife | 538 SO
+ Cyprus — e H2a0 74
+ Czech Republic 0¥ Frague 78703 103%
+ Denmark Dk Copenhagen 43070 524
+ Estonia B Tallinn 45100 145
+ Finland =F Helzinki 337030 51C
+  Frawmemm = O Avie EATOAN o1 T
Datensatz: 14 4 || z b v [p#] von 45 A Ll_l
Datenblattansicht | | | | | I b




Integrity constraints and integrity checking b-it

Primary key definitions and validation rules are special examples of a very important

general concept in database design:
| Integrity constraints I

In general, an integrity constraint (constraint for short) is a logical condition to be satis-
fied by each state of the database at all times, i.e., integrity constraints are required to be
invariantly true during the lifetime of the database.

In SQL, we will find a rather powerful language for expressing nearly arbitrary such con-
ditions. In QBE style, Access supports only few of the most important special cases.

* Integrity constraint violations — likely to happen during DB modifications — are controlled
automatically by the DBMS. Each insertion, deletion or update of a table is checked for

possibly violating any constraint prior to the execution . .
of the resp. modification: ‘ Integrity checking I

« If integrity violations are detected, the DBMS either refuses to perform the desired modi-
fication or ,,repairs” the semantic mistake causing the violation automatically, if possible.

» Key and validation rule violations cannot be ,,repaired*!




Relationships

« A third type of integrity con-
Stl’aint can be established |f J Datei Bearbeiten Ansicht Einfiigen Exkras Fenster @
relationships between tables D@ H SR Y BB & o K-
have been declared before. e offnen B Entwurf ey | K| % S T

-@’ Erstellt gine Tabelle in der Entwurfsansicht

"r

fa (=

e By CIiCking on the relationShip &l =l Tabelen Erstellc eine Tabelle unter Yerwendung des Assistenten
icon in the main icon list of =1 Abfrager 21| Erstellt sine Tabele in der Datenblattansicht
an Access database, you can = -
switch to relationship design 5
mode, which looks like this B e

&  Makros

cid - Module

GrUppen
B3 Favoriten

|Eierei|: | | | | | I_ I_ I_ ﬁ
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Relationships (2) b-it

o |n our example database on Microsoft Access - [Beziehungen] ." ;IE'EI
European geography, two Jn:E.' Datei Eearbeiten gnsicht Begiehungen Extras Fenster ¥ =18 x|
relationships have been declared DS SEY 4 el %E X Ba-
between the two tables. : il

 As both tables are involved both
as referencing as well as as refe-
renced table, one of the has to cities
occur twice. dty

« Relationships are established o iaron
between fields of the table which e e s :
have identical data types. yoara M

* One of them — the referenced L |code
field — has to be a key of the coprs
referenced table. It is indicated population
by a,1¢ in the graphical form. = .

» The other field (usually marked | LI_I
by the infinity symbol indicating _Beret BN ) | o o

arbitrarily many occurrences)
Is any field in the referencing table.




Referential integrity

° EaCh relationsh i p be_ Microsoft Access - [Beziehungen] =0 x|
tween two fleld in two Jnﬁ Dakei Beatbeiten Ansicht  Begiehungen Extras Fenster 7 =& =l
tables can be associated (D @B & E U 5 @ % B B X |8 - 2
with a referential integrity il
constraint. '-
 Clicking on the relation-
ship line causes a window cities |
to open. oty
° - - . counkey -
Here, refer_entlal Integ“ty e EL N Beziechungen beark eiten g 2 x|
can be activated. el |
. . refropolits - 1abEls Fage: (0] 4
* In ad(-:“tlor!, tWO kinds of yEarta cities ;ln:u:uuntries j
~repair activities" can be ey et = Abbrechen
chosen for cases of inte- | verknipfungstyp...
grity violation: . —
» Changes to the ¥ Mik referentieller Integritat - with referential integrity
referenced field 4 I I ¥ aktualisierungsweitergabe an Detailfeld ] propagate updates |
are propated to the |Eh3reit ™ Laschweitergabe an Detaildatensatz L_Pf_?l?f"_qff‘_t?_?_?'f’_t_'?_r_‘{______}
referenCing field Beziehungstyp: 1:n .
 Analoguously for deletions h
(




Repairing a referential integrity violation

Before the modification . . . ‘ Datei Bearbeiten  @nsicht Einfilgen Format Datensdtze Extras Eenster 2
Es B | o | @] 4 3
EJ Microsoft Access - [countries : Tabelle] city country | population | year | metropolitan z 4|
Dakei Beatbeiten Ansicht  Einfigen Format Datensal * Skopje MK 444300} 1334
+ Sofia B 1095359 2001
+| Stor 7a8148 2002
_ primary key
2 IR |2 | @ | ||+ stutgan 557152 2002
country code it + Tallinn EW 399550 2001
Fl+ Alhania AL Tirane| Tirane I.ﬂ-.L 427000 1995
+ Andorra AND Andorra [a + Turin | 900957, 2001
+ Alstria A ] + Yaduz FL 4949 2001
+ Belarus gy foreign key | 1. valencia E 738441 2001
+ Belgium B Brussels + Yalletta fd £199 2001 J
+ Bosnia and Herzegovina | BIH Sarajevo * Vatican City W Zed 2000
+ Bulgaria BiS Sofia + Yienna A, 1550123 2001
+ Croatia HR Zagreb + Yilnius LT 543000 2001
+ Cyprus Cy Micosia + W arsaw F'L 1618468 1993 .
+ Czech Republic CZ Prague Datensatz: 14| 4 || b b [r|von 76 HE
* Denmgrl-: Dk CDEE”haQE Datenblattansicht | | | | | I
+ Estonia EVY Tallinn A5 TO0
+ Finland oF Helsinki 337030
+ France F Faris A4 030 . - .
= = — wmrl' . .. referential integrity holds.
Datensatz: HI 1 || 1 _# IH IH'E-l von 45 J ' g y
Datenblattansicht | | | | | T T =




Repairing a referential integrity violation (2)

Modification in ,,master table*:
Tirane = Tirana

Microsoft Access - [countries : Tabelle]

‘ Datei Bearbeiten gnsicht Einfllgen Format Datensatz

|

Microsoft Access - [cities : Tabelle]

| B -

W

w
| Datensatz: H| 1 || 65k |H |Hé| wan 7o J I

*

B ey i=rs ol@slilva

city country | population | year | metropolitan z « |
+im|—| AL 427000 1995
Lurin I 900957 2001
+ %aduz FL 49439 2001
+ Yalencia E 738441 2001
+ %alletta ! 7199 2001
+ Yatican City W 264 2000
*+ %ienna A, 1550123 2001
+ Wilnius LT 543000 2001
+ Warsaw PL 1618468 1995
+ Wiroclaw PL B37577 1995
+ Fagreb HR 779145 2001
+ Faragoza E B14505 2001

i

Copenhager |Daten|:ulattansin:ht

I

|- B Ry 2| el
country code caphfal

b+ AL Tirana

+ Andorra AND Andorra [a ™

+ Austna A, Yienna

+ Belarus BY Minsk

+ Belgium B Brussels

+ Bosnia and Herzegovina  BIH Sarajevo

+ Bulgaria Bis =ofia

+ Croatia HF Fagreb

+ Cyprus Y Micosia

+ Czech Republic Cr Prague

+ Denmark Dl

+ Estonia EVY Tallinn

+ Finland = Helzinki

+ France F Faris

Datensgtz: H| 4 || 1 FH| 3] |Hé| v;n ;}.5

45100
337030

547030 _
o

|Dater|

blattansicht

I

Modification is propagated to
dependent table:
Referential action




Exploiting relationships while browsing a table b-it

° Relationships can be exploited EJ Microsoft Access - [cities : Tabelle] i O] x|
Whlle brOWSing the dataSheet ‘ Diatei Bearbeiten Ansicht Einfigen Format Datensdtze Extras Eenster 7
. - 5| x|
view of a table. - . »
. A extra field (automaticall - HESRY| sy @2iYa ez
nexwrane (au oma IC_a y city country | population | year | metropolitan are «
generated) next to the primary b |+ T ML 31288 2000
key of a referenced table con- + Andorra la Vella  AND 20787 2001
tainsa +/- icon. e GF o
* This icon can be activated in + Barcelona E 1503884 2001
order to open a subtable ——r—Balgada - HEEE e
containing all records referring T2 D 330067 20 :
hi icular k | | country | code | area | population |
to this particular key value. + Germany 0 356310 83536115
* a
e |nthe examme: + Elfarn. CH 122455 2001
. . + Birmingham B 1010400 2000
the resp. city via the link on Datensatz: 14| « | ) 10 101 1e3 | e o2 il
field Capital‘ Datenblattansicht | | | | | I b




Relational databases in Access: Summary

» (Goal of this chapter:
 introduction to practical use of a relational DB by means of MS Access
 illustration of the most important concepts and notions via examples

« Summary of the notions/concepts mentioned:

data model DB query

DB schema guery language

DB state subquery
relation/table/datasheet action query
attribute/column/field

tuple/row/record integrity constraint
domain/(field) data type validation rule

null value primary key
default value foreign key
relationship referential integrity

e Inchapter 2: More detailed introduction to the other style of query formulation
supported by Access via SQL (Structured Query Language)




