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AGENDA

 Design patterns

e Practice: flexible table




DESIGN PATTERNS
Design background:

— Own experience
— Rules and regulations
— Design patterns

Design patterns are based on shared experiences and gives
guidelines for common situations with generic answers.

— Design patterns are applied in management, building
designing etc.




DESIGN PATTERNS
It was first applied by Christopher Alexander in architecture.

- Wikipedia: He was the one looking for patterns that pop up over and over in
architecture that characterize well-built houses. In his book, “The Timeless
Way of Building,” he tried to describe patterns that could help even a novice
architect quickly design good buildings. Due to the many years of experience of
the different architects they carried, the designs resulted in more beautiful,
better, or more usable houses than if the designer had to design them solely on
their own.

- Later, it spread mainly in informatics, including software development: e.g.
program design patterns




DESIGN PATTERNS

There are infinite number of ways to create a DB.
— Only some of them are optimal.

— Expertise's’ finds them fast.

— For inexperienced it is easier if they get guidelines.

— Here introduced design patters are based on lecturers’
experiences and earlier homeworks.




“REPORT”

Task: A typical problem is when you need to create catalogs and
lists and store them in a table. For example, it is often the case that
a catalog lists the same manufacturer.

—Solution: To reduce redundancy, these repetitions are collected
in a separate table. The key on the code table

included in the original table as a foreign key.




EXAMPLE: “REPORT” - INITIAL STATE

ID Name Type Manufacturer Section area Price
1 T-1 concrete | ConcreteProd Ltd. | 1500 150
2 T-2 steel SteelProd. Ltd. 2500 250
3 P-2 concrete | BigCo Ltd. 4500 450
4 K-1 steel ConcreteProd Ltd. | 1200 650

Mark to recognize: A value in a column occurs
multiple time. E.g. concrete or ConcreteProd Ltd.
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“REPORT” - SOLUTION

Listl
Report 1 IS
ID: AutoN
ID: AutoNumber |\ C—Iassfltsotrillf]r;ber
List1: Int (FK) -
List2: Int (FK)
Value: String N
List2
ID: AutoNumber
1 Class: String




“REPORT” - SOLUTION

ID Name T)ypeID ManufaqturerID Area Price
1 T-1 e 1\ 1500 150
2 T-2 / 2 2\ 2500 250
A p- 1 3\ 4500 450
4 1 2 1 \ 1200 650
\ Manufacturer
Type \
7 ID | Manufacturer Address
ID Type Others
1 ConsreteProd Ltd.
1 Concrete
2 SteelProd Ltd.
2 Steel
3 BigCo Ltd.
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“REPORT” - PROS&CONS

Pros:
- Reducing redundancy
- Easy to add additional info (new columns) to code table (e.g.
address column).
- Easy to keep data updated in code table; this enables to keep data
clean (e.g. company name).
- Prevents to add duplicate entry to code table by defining key field
(e.g. no duplicated manufacturer).

Cons:

* IDs are hardly trackable.

* There is a need to define connection between tables. (e.g. when
filtering on a manufacturer’s name)




“MEASUREMENT”

Task: Multiple sensors take multiple measurements and record
them on a table. We want to record the measurements in a
database.

- Solution: Instead of creating a separate table for each sensor, the
measurements are stored in one table and the measurements for
each instrument are identified by a separate serial number,
similarly, the measurements to be treated together are categorized
by a different serial number (e.g. simultaneous measurements).




SEPARATED SENSORS — INITIAL STATE

MesID: AutoNumber Tables have exactly the
MesDate: Date same attributes!

MesValue: Float

MesID: AutoNumber

MesValue: Float MesID: AutoNumber

Metbate oite

MesValue: Float MesID: AutoNumber
MesDate: Date
MesValue: Float




“MEASUREMENT”

Measurement

ID: AutoNumber
SensorName: String
MeslID: Int
MesValue: Float




“MEASUREMENT” Measurement

ID Sensor Timestamp Strain
1 Strain gaugel 2015.05.05 12:02:02 10
2 Strain gauge?2 2015.05.05 12:02:02 10
3 Strain gaugel 2015.05.05 12:02:03 20
4 Strain gauge?2 2015.05.05 12:02:03 30

Timestamps are regularly used to identify a measurement as an ID.

ID Sensor MesID Strain
1 Strain gaugel 1 10
2 Strain gauge?2 1 10
3 Strain gaugel 2 20
4 Strain gauge?2 2 30
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“MEASUREMENT” + “REPORT”

Measurement
List
ID: AutoNumber N 1
ListitemID: Int (FK) ID: AutoNumber
MesID: Int Name: String
MesValue: Float




“MEASUREMENT” + “REPORT” Measurement

ID SensorlD Timestamp Strain
1 / 1 2015.05.05 12:02:02 10
2 / 2 2015.05.05 12:02:02 10
e 1 2015.05.05 12:02:03 20
A4 2 2015.05.05 12:02:03 30
Sensor
ID Type Others

Strain gaugel

2 Strain gauge?2




“MEASUREMENT” — PROS&CONS

Pros:

— Easy to add a new sensor.

— Easier to analyze data obtained by different sensors.
— Less number of tables.

Cons:

— To analyze a single sensor there is a need for filtering.




“FLEXIBLE TABLE”

A common problem is that

- the attributes of a table may change later, such as

due to a change in specification,

- or a relation (table) has too many attributes,

- or NULL elements in the table often occur in different columns.

Solution: Add the attributes to a table. In the data table, enter the name
of the attribute in one column and the corresponding values in another
column.




“FLEXIBLE TABLE”

FlexiTable

ID: AutoNumber
Name: String
AttributelD: Int (FK)
AttributeValue: Float

Attribute

ID: AutoNumber

AttributeName: String




STORING HIERARCHICAL DATA

Measurements vehicles
Aircrafts
Cars
_ _ Motorcycles
Strain Acceleration
measurements measurements
: Bigger set
Leveling T
measurements / \
Smaller set I.
Smaller set Ill.

Smaller set Il.
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“FLEXIBLE TABLE” Measurement

ID Sensor Acceleration Strain Displacement
1 Strain gauge NULL 10 NULL
2 Accelerometer 20 NULL NULL
3 Leveler NULL NULL 120
4 Strain gauge NULL 10 NULL
Vehicles
ID Name DoorCount WingSpan WheelCount
1 Carl 4 NULL 4
2 Motorcyclel NULL NULL 2
3 Car2 2 NULL 4
4 Aircraftl 8 120 3




“FLEXIBLE TABLE”

FelxiTable
ID: AutoNumber
Nev: String

AttributelID: Int (FK)
AttributeValue: Float

Attribute

ID: Autonumber
AttributeName: String




, FLEXIBLE TABLE + ,, MEASUREMENT”

ID Sensor MesTypelD Value

1 Strain gauge 2 10

2 Accelerometer 1 20

3 Leveler 3 120

4 Strain gauge 2 10

Measurement Type

I%) MeasurementType
1 Acceleration
2 Strain
3 Displacement
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»» FLEXIBLE TABLE” + ,, MEASUREMENT”+ ,,REPORT”
List

1 ID: AutoNumber
FelxiTable Name: String
ID: AutoNumber N
ListItemID: Int (FK)
MesID: Int Attribute
AttributelID: Int (FK) N 1 ID: AutoNumber
AttributeValue: Float AttributeName: String




»» FLEXIBLE TABLE” + ,, MEASUREMENT”+ ,,REPORT”

ID SensorlD MesID MessTypelD Value

1 /1 1 2 10

2 A 1 1 20

3 ot 1 3 1 3 120

4 . 1 2 2 10

iR [/ 3 2 3 35

4 1 3 2 125
/ Sensor | MeasType
ID SensorType ID MeasurementType
1 Strain gauge Acceleration
2 Accelerometer Strain
3 Leveler Displacement




»» FLEXIBLE TABLE” + ,, MEASUREMENT”+ ,,REPORT”
ID Name Attributel& Value

Carl
Carl

\

ID Attribute

1 DoorCount

Motorcyclel
Car2

Car2
Aircraftl

2 WingSpan
3 WheelCount

OOOOI\)I\)-h/

Aircraftl 120

| N[Ol AW DN] P
WINPT WIRFRPIW| W] PF

Aircraftl
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»» FLEXIBLE TABLE” — PROS&CONS
Pros:

— Easy to add new attribute

— We can avoid to store plenty of NULL values
— We can handle hierarchical data together
Cons:

— Complex and difficult queries

— sometimes it is suboptimal




“THRESHOLD”

Thresholds for measured values

There is no 1-1 match between values and thresholds, as the
measured value rarely exactly matches the limit.

It is not possible to establish a connection in the relational
database schema, so there is no connection between the two
tables, there may be a “floating” table.




“THRESHOLD” - DATA

z53] Measurements' \I\\E 5ensnrs-\"{\fﬁ Levels.\"[\\@ Critical_gyrn.\"-..\\
measuementiD - | sensoriD - | time - | value - |
| h 1 2018.10.03. 20
| 2 2 2018.10. 03. 27 ==z Measurements\{ﬁ Sensors \[KEE Leuels.x“'[k@ Critic;
- 3 2 2018. 10. 05. 30 | sensorlD - | MName - | Type - |
_— 4 1 2018.10.04. 23 ! Accl Acceleromete
| 3 2 2018.10.04. 23 2 Gyrol Gyroscope
| 6 3 2018.10.04. 29 3 Gyro2 Gyroscope
| 7 3 2018. 10. 06. 21
| 8 1 2018. 10. 07. 19
| 9 2 2018. 10. 05. 27
| 10 2 201E. 10. 07. 28

[EE Measurements.\{\\E Sensnrs\"[ﬁ lmls“[@ Cri
levellD v| Mame v| Threshold ~

il Critical 28

2 Warning 26
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“THRESHOLD” — RELATIONAL SCHEMA DIAGRAM

2=z hﬂeasurementsﬁ‘{ﬁ Sensnrs\“{_ﬁ Levels\"["jl Crl'tl'cal_gyro"-..x

Levels Measurements Sensors
& & &
. . 1 .
¥ levellD ¥ measuementlD _F ¥ sensorlD
Mame sensorll = Mame
Threshaold time Type
value
Field: | Measurements.* Type Mame Threshold
Table: | Measurements SEnsors Levels Levels
Sort:
Show
Criteria: “Gyroscope” “Critical” < =[Measurements].[valug]
ar:

[E Measurements\\{E Sensors\‘{_E Leuels\"{"_ﬂ Critical_gyro x

measuementlD - | sensorlD - time - value - Type - Mame - | Threshold -
H 2 2018. 10. 05. 30 Gyroscope Critical 28

& 3 2018. 10. 04, 29 Gyroscope Critical 28

10 2 2018. 10. 07. 28 Gyroscope Critical 28




Flexible table - in Access
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RECOVERING BY QUERY

We stored all information, no data loss.

Easy to extend the structure with a new vehicle, vehicle type and
attribute.

Hardly followable.

Result of a query does not require storage space!!!




WHAT DO WE HAVE?

Attributes

¥ AttributelD
AttributeMame

L

Values

%D
Wehicle
AttributelD
AttributeValue

e .,
T Attributes ‘-.K

| AttributelD - AttributeNa + €

1 DoorCount
2 WingSpan
3 WheelCount

= | Vehicle

1 Carl

2 Carl

3 Motorcyclel

4 Car2

o Car2

6 Aircraftl

7 Aircraftl

8 Aircraftl
(New)

~ | AttributelD -~ | AttributeVal -

0w R W W W

= T

120

cli




WE DEFINE THREE NEW SET BY SEPARATE QUERIES

Aircraftl 8 Aircraftl 120 Aircraftl 3
Carl 4 Carl 4
Car2 2 Car2 3

Motorcycle 2

AttributeID=1 AttributeID=2 AttributelD=3




ENSURE TO HAVE ALL VEHICLES — USE EXTRA QUERY

Vehicle Cl1 ] C3
Aircraftl Aircraftl Aircraftl 120 Aircraftl 3
Carl Carl Carl 4
Car2 Car2 Car2 3
Motorcycle Motorcycle 2




CREATE DESIGNATED COLUMNS

| = 1 K‘x

Values

]

&

Vehicle
AttributelD
AttributeValue

[« ]

Field:
Table:
Sort:
Show:
Criteria:
or:

f/ehicle] AttributeValue AttributelD

Values Values Values

.
1

Missing attribute - value
combinations are missing
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Values

®
%D
Vehicle
AttributelD
AttributeValue

or

7 o ci\"i = o\

L]
Field: | Vehicle AttributeValue AttributelD
Table: |Values Values Values
Sort:
Show:
Criteria:

D
2

Values

*
7D
Vehicle
AttributelD
AttributeValue

on

I
Field: |Vehicle AttributeValue AttributelD
Table: |Values Values Values
Sort:
Show: |
Criteria: 3



LIST ALL VEHICLES
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WValues

&

]
Vehicle
AttributelD
AttributeValue

[« ]

Field:
Table:
Sort:
Show:
Criteria:
or:

= c1\”‘[\‘@ ci\"[\@ cﬂ.\"[ = Vehicles X

L —

E Property Sheet

Selection type: Query Properties

Yehicle
Values

General
Description
Default View Datasheet
Cutput All Fields Mo
Top Values i
Unigque Values Yes
Unique Records
Source Database [current)
Source Connect Str
¥ | Record Locks Mo Locks

|I| Recordset Type Dynaset
ODBC Timeout &0
Filter
Order By
Max Records

D Orientation Left-to-Right

Subdatasheet Name
Link Child Fields
Link Master Fields
Subdatasheet Height o




JOIN SUBQUERIES

o\ 2 F s\([F venides | Total',

1 < Vehicles E

&

X

&

Vehicle

17~ Vehicle
AttributeValue &
c2
*
Vehicle

Fy

AttributeValue loin Properties ? >
3
* 3 Right Table Name
vehicle Vehidles| [ et [~]
AttributeValue j
Vehicle = DoorCount = | WngSpan ~ WheelCount ~ £ .o umn Mame RJghtICqumn Lt
8 120 3 Ivehie] v | vehice] V]
Carl a 4 (1. Only indude rows where the joined fields from both tables are equal.
Car2 2 3 (@) 2: JIndude ALL records from "Wehides' and only those records from 'C1' where
Motorevclel ) the joined fields are equal.
L ()3 Indude ALL records from 'C1' and only those records from 'Vehides' where
the joined fields are equal.
E:l | oK | | Cancel | | Mew |
Field: |Vehicle AttributeValue AttributeValue AttributeValue | | |
Table: |Wehicles 1 c2 c3
Sort:
Show: [] [] []
Criteria:
ar:
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CONCLUSION

 Design patterns

e Practice: flexible table




Thank you for your attention!

Questions?
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