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What you would expect from this talk and
what | do not deliver

e Open problems of information systems research and technology;

f;f;ii’iig BIR 2013, LNBIB 158, 2013.
;;Sffl;?lg e Conceptual modelling theory and practice; Handbook of conceptual
B. Thalheim modelling, 2011 or LNCS 7260, 6520, ... .

e Constraints, database semantics; SDKB, LNCS 7693 or FolKS
:;aze;ijt 2012, LNCS 7153.

VisualSQL e The conception of the model; BIS 2013 or EJC 2013 or ... or ... .

Query forms

e Entity relationship modelling; HERM book.

Answer forms

Question2Query e Big data; ?77?
Liquefaction _ _ _ _ _
Conclusion e Evolution and migration of information systems; Handbook of con-

ceptual modelling, 2011 or DKE 87.

Soutea e Foundations of BPMN and workflows;

'”0” e Service theory; JUCS 18, ... .
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Plan for this Talk

Observations for the current state-of-art
Trapped by SQL and database schemata
Being limited for formulation, understanding, culture

Systematic querying by reconsidering search
Property-based search is the toughest form of search!

Query forms as a framed form for query formulation
Questions are anyway stereotyped.
Use the stereotype for query generation.

Answer forms as a way of deriving the format of the answer
Questions contain partially the answer format.
Use the answer format for answer stereotypes.

Query formulation from questions
SQL users have to state queries in the SQL form!

Question liquefaction for generation of queries
Automatic query decomposition, liquefaction and composition.
Natural language approaches to generation.



Weaknesses of SQL
[NOSQL did not only appear because of big data }

e Equivalent queries may produce different results.

Querying

Answering ) ]

Vsl e Aggregation operators like SUM, AVG, etc. doesn't generate the cor-
29.11.2018 . . .

. Tl rect calculation in certain cases.

e Query tables that have nulls may lead us to misinterpret results in

State-of-art ,
a variety of cases.

Systematics
VisualSQL _ y _ § o
Query ferms e Surface level coding (“The data is the code” and wrong injecti-
Answer forms ons) instead of source level coding: better we use parameterised
Question2Query expressions.
Liquefaction
Conclusion e Complex becomes more complex than it should be.

Content e Database query development is a matter of the skilled programmer.

Inon e SQL does not have its visualisation.

C Topi I ' |
oncept  lopic e Users do not speak the ‘intergalactic database speak’!
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Not Yet Convinced on the Power of Visual
Reasoning

Lets look onto Visual Literacy:

http:/ /www.visual-literacy.org/periodic_table /periodic_table.html?goback=.gmp_2244682.gde_2244682-
_member_5798121348945432573#!

There you will find tools, tools, ... for data visualisation, information
visualisation, concept visualisation, strategy visualisation, metaphor
visualisation and compound visualisation.

Visual reasoning for constraints: functional dependencies, multivalued
dependencies, inclusion dependencies
simple and easy to understand and to develop.

Tufte principles for displays, visualisation of data: show the data, tell
the truth, help the viewer think about the information, rather than to
think about the design, encourage the eye to compare the data, make
large data sets coherent.
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SQL Query Generation

Static query interfaces

No or very restricted NL access

Simplicity of query interfaces

Problematic IR solutions

ER querying is better than relational but not widely used

Problematic database evolution

Classical Enhanced
relational approach relational approach
Relational Relational
NL ontology / NL
dsacthaebra Ze Aﬁa nce dsacthaebrage\mfsi u rljs/uttera nce
SQL query SQL query
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SQL is Easy to Read, to Develop and to
Understand? Of Course, for Everybody!!!

[What is the results of this query?]

SELECT P1.Name, P2.Name
FROM Person P1, Person P2, Student S1, Student S2, Enrol H1l, Enrol H2
WHERE P1.Name = S1.Name AND P1.Date0OfBirth = S1.DateOfBirth AND
S1.StudNo = H1.StudNo AND H1.Grade IS NOT NULL AND
P2.Name = S2.Name AND P2.Date0fBirth = S2.Date0fBirth AND
S2.StudNo = H2.StudNo AND H2.Grade IS NOT NULL
AND S1.StudNo < S2.StudNo AND
NOT EXISTS (
SELECT * FROM Vorlesung AS V
WHERE V.CourseNo IN
(SELECT B.CourseNo FROM Enrol AS B
WHERE S1.StudNo = B.StudNo
OR S2.StudNo = B.StudNo)
AND
NOT EXISTS (
( SELECT * FROM Enrol AS B1
WHERE S1.StudNo = B1.StudNo
AND B1.CourseNo = V.CourselNo )
UNION
( SELECT * FROM Enrol AS B2
WHERE S2.StudNo B2.StudNo
?ND B2.CourselNo V.CourseNo )

)
GROUP BY P1.Name, P2.Name;

[Person, Student, Lecture, EnrolU
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SQL is Easy to Read, to Develop and to
Understand? Of Course, for Everybody!!!

[What does this query? What is the difference to the previous query?]

SELECT P1.Name, P2.Name
FROM Person P1, Person P2, Student S1, Student S2, Enrol H1, Enrol H2
WHERE P1.Name = S1.Name AND P1.DateOfBirth = S1.DateOfBirth AND
S1.StudNo = H1.StudNo AND H1.Grade IS NOT NULL AND
P2.Name = S2.Name AND P2.Date0fBirth = S2.Date0fBirth AND
S2.StudNo = H2.StudNo AND H2.Grade IS NOT NULL
AND NOT EXISTS
(SELECT =
FROM Enrol H3
WHERE H3.Grade IS NOT NULL AND
H3.StudNo NOT IN
(SELECT H4.StudNo
FROM Enrol H4
WHERE H4.StudNo = H2.StudNo
AND H4.Grade IS NOT NULL)
AND H1.StudNo = H3.StudNo)
AND NOT EXISTS
(SELECT
FROM Enrol H5
WHERE H5.Grade IS NOT NULL AND
H5.StudNo NOT IN
(SELECT H6.StudNo
FROM Enrol H6
WHERE H6.StudNo = H1.StudNo
AND H4.Grade IS NOT NULL)
AND H2.StudNo = H5.StudNo)
AND S1.StudNo < S2.StudNo
GROUP BY P1.Name, P2.Name;

(Person, Student, Lecture, Enrolj
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Peculiarities of the State-of-the-Art

e SQL, Codasyl are multi-set-based languages, relations are sets
e SQL is often taught through the tuple calculus

e SQL means only querying;
computation, integrity maintenance, indexes, ... is for the artisan;
triggers and stored procedures are inventions of the deuvil

e [hereis not the SQL:; instead we have PL SQL, Transact SQL, ...
e Standards development is protection for big business
e Cookbooks, cookbooks, cookbooks for syntax

e Very few systematic and didactic books, almost no tricks
We (CAUQKiel) are teaching “advanced database programming”!!

e SQL processing is concurrent and context-sensitive processing
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Myths of SQL Books

No tree and graph computation: yes if you switch off your brain

Recursion is not representable: is there one recursion? is it not
representable?

Aggregation comes for free: independent of data sets, indepen-
dent on their properties, attributes do not change their meaning in
queries

No conceptual tuning and performance improvement: only

logical or physical tuning

SQL is guilty for bad design: structure optimisation is still based
on normalisation for machines of the 80ies
the non-sense of overloaded values and markers, e.g. NULL
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Pitfalls of Computer Engineering
Education

Logicians and discrete mathematicians were the first founders;
therefore first-order predicate calculus is the only way of reasoning
support

Programming could be thinking first but ...

Linear, sequential behaviour as a must: the world is however
concurrent, parallel, coopetiting

Humans have to learn the way the programmer reasons:
learn the system, read the manual - if it is coherent and consistent,
don't ask

Hypes, hypes, hypes because of missing culture

Triptych programming in the Java age: program + library +
exceptions
structural programming is old stuff that we have overcome
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We are Humans!!

and thus we are
limited in our formulation capabilities what hampers the user,

limited in abstraction skills what limits jumping into somebodies

context,

not keen to learn database schemata which have been created
by somebody whom we do not know or understand,

not able to read exhaustive result sets what requires sophisti-
cated presentation, visualisation and compactification,

finite and bounded what means that we need support for parsim-

ony of our memory, and

not able to guess meta-data such as quality, timeliness, actuality,
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Proposal 1: Querying with a Topic-Based,
Concept-Backed, User-Oriented CMS

|

Search
request

[Not trapped in the SQL trap]

7
Tina Musterfrau, user help !
casual Idilc help !
user DBMS trap eip =
parametric relational
HERM database
expressions schema
search |  query | S%}L <. Query
concept form query interface
l ——
result | answer SQL query data
concept form set base
answer DBMS query
for search DRS representation




Proposal 2: Graphical Reasoning instead of
Logical Reasoning

[The Power of Visual Reasoning]

Querying
LRI e Human reasoning is also spacial;
Visuality c oo T "
29.11.2013 many useful concepts, e.g., “behind”, “far”, “easy to reach”, ...
B. Thalheim
e Graphical presentation uses our second language;

State-of-art years before we learn to write
Systematics : _

_ far more expressive than natural language;
VisualSQL

£ . . : :
Query forms e Visual reasoning also uses allegories, signs, ..., metaphors
Answer forms
Question2Query e Sequential representation is a difficult matter;
Liquefaction
Conclusion e Mathematics & logics teach however linear reasoning
l.e., we need to learn and to adapt ourselves
Content

i

Concept  Topic
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Given two FD sets.
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Content

Information
Are the FD sets equivalent??

Concept  Topic
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The Simplicity of Graphical Reasoning

Ur = {A,B,D,F,G,I}
or={A — IG,D — FG,IAB — D,IF — AG}

\\F \\F

Classical synthesis algorithms:

{A,G,I},{A — GI})

{A F,I},{A — I, FI — A})
({A,B,D},{AB — D})
Ry=({D,F,G},{D — FG})

Ry =
Ry =
Rs =

This normalisation not minimal! Although normalisation theory teaches so!

Instead of Ry take R} = ({4,G},{A — G}).

R5 is not in BCNF. It cannot be split into two relation schemata.
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The Simplicity of Graphical Reasoning

Darwen FD rule

Is the rule correct?

X. \ i Yo ..
Y, -
XY §
§ 1Yy
Y, -

X — YQYl, Y1Y2 — W

XY, — Y()YlW

YoV, W

Y
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Axiomatisation for Functional
Dependencies for Visual Reasoning

[With singleton right sidesj

(5) YYC_;BB
Y > A YA—- B
(T) - Y7+ B -
(P) YyC:BB
@ it
(R) YA —;ii—» B

(@) —(Y = B,Y - B)

[Also for negatecl functional dependeneies}
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Proposal 3: Graphical Querying together
with NoSQL for Big Data

Large data, very large data, huge data, big data: all the ti-
me the same problem (limited resources), i.e. volume; nowadays
also velocity, variety, and veracity (dependability, limited quality
and viability) [the four big data V's]

From NO!!!SQL to Not-only-SQL: for advanced data sets, inte-
grated query languages

Schema-less computation: currently without schema, next with
associating schemata

XML has solved all our problems: statement since 18 years,
not yet true; a lot of research for ill-defined languages such as
XPath
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Systematical Querying

Traditional database querying

input : (DBMS query form, database schema) +—  SQL query
process : SQL query +— SQL answer set
output : SQL answer set +— DBMS answer representation

Linguistic search facilities

map : search concept +—  query form
compile : (query form , database schema) +~— SQL query
map : result concept +— answer form
process : SQLquery +— SQL answer set
output : (SQL answer set , answer form) +—  answer to search
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Kinds of Search Features Applicable to
Types

Search by main properties: weighted high in the star schema
the classical SQL capability

Fuzzy search generalization of domain values and similarity values. SoundFEx
Search by associations: step-wise scoping, refinement and narrowing; its context

Search by meta-properties: space, time, history of objects and database, profiles
of actors, specific data types, specific constraints

Search on the basis of the utilization record: search engine records results of pre-
vious search request, the story space of a group of users or log file

Search through browsing: the entire set of objects is scanned on the basis of
some main properties



Search Combined with Control Approaches

e depth-first search (developing each type completely before moving

Querying to the next type),
Answering
Sowatiy e hill-climbing search (using a selection function and a heuristic func-
B. Thalheim tion in order to determine the next best local step),

e breadth-first search (developing all types to a certain extent before
Systematics moving to the next reification),
VisualSQL
Query forms e beam-search strategy (same procedure as breadth-first-search but
Answer forms with the use of heuristic functions to select the next types), or
Question2Query
Liquefaction e best-first search (developing the best unexpanded type as far as
Conclusion

possible using a general control function and a general selection

Content function).

i

Concept  Topic
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Deriving The Navigation Search From

Associations

Traverse uni-directional associations
Traverse qualified association
Traverse generalizations/specializations

Upwards traversal
Downwards traversal

Obtain the XML object

Traverse from link to object
Traverse from object to link

Link collection
Traversal by roles

Filter objects
Filter links
Traverse from object to value

Traverse from link to value
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Context-based Retrieval from the Web

Context capturing performed at the client side software. It is based
on correlation-basic metrics for similarity and may use advanced
dictionaries, e.g., WordNet.

Keyword extraction from the captured text and context based on clu-
stering algorithms.

High-level classification of the query to a small set of predefined do-
mains. The ontology object may be applied to a set of search engi-
nes, may be ranked by their relevance and coverage depending on
the keyword set.

Ordering and adhesion of query results is obtained from different
search engines by reranking with distance measures, adhesion, and
cohesion functions.

Context-based retrieval is a variant of ‘blind’, non-informed search. It
may be enhanced by search algorithms, e.g. the A*-algorithm.



Visual SQL in a Nutshell

Object-relational diagram with essential types and attributes

Comparison and aggregation operators beside the classical functions

Querying .
Answering of the relational algebra
Visuality
?'%fﬁféﬁm Views based on a sub-graph representation
Retrieval language using output ticks and sub-diagrams
Update language based on the visual representation
VisualSQL
Query forms Path language similar to XPath (but on semantically correct grounds)
Answer forms
Question2Query Fully fledged semantics based on HERM logical calculus
Liquefaction
Conclusion Graphical representation of constraints and their enforcement policy
Content Potentially explicit representation of trigger suites and stored proce-

_ dures
Info tion

Chmomss Mo IDEF database schema with DBMain



Specific Assumptions of Visual Reasoning

ER schemata are nice but the later transformation to logical sche-

Querying mata contains many assumptions that must be included into the
Answering . .
Visuality translation procedure of Visual SQL;
29.11.2013
B. Thalheim IDEF schemata are more convenient since the transformation is al-
ready used:;

Logical tricks e.g., redundant attributes, must however incorpora-

VisualSQL

ted:

Query forms

Answer forms Enhanced IDEF schema seems to be the right compromise;

Question2Query
Liquefaction Click and drop is a must;
Conclusion
Select and connect is a must;
Content

Zooming is an essential feature but not yet used, can however be
Info X ..
" - mimicked.

Concept  Topic
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Regulations (Obligations, Examination, Programm, Enrollment)

——Name(FirstN <First>,Surname, { Title })
Study ——Birth(Date,Place,State,Nationality)
— Name Person :
Programm ———Address(State, Zip,Place,Street(Name,No))
— Advisor ,
i | Person's number
Contract(Load,Roles,AssocWithChair))
Major (N\1)
Chair
Since
BudgetNo  Faculty  Address erv
(1, (015) : 5
R¢ DNE |
Institute —— Specialization
RoomSecr — ‘ Professor 7\
Postbox |
StudNo i
Phones{Phone} InstName Prm?ary
Investligator
Head Constlting
Student Projé Merhber
Member
N
HomeworkResult Result MaxStud =0
[ ] s Pt Time(Day,Hour) >
- Enroll > Lecture Has
o
) L Contract (From,
From Deadlines (Enroll, Examination)
To, HoursPerWeek)
MaxSize
deriv ¢ (OpeningDay) |
derin(FreeDays) — ——CourseNo BudgetN
udgetNo
deriv 1 (NoOfWeeks) —] Semester Room Course L CName g
Y
From | | |
To Year Season No  Building Project
Reqliired Requires — Name
| Grant
: Begin Num
Prerequis

End PName
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Visual SQL: Our Super-Students

Students that study with excellence, without “misses”

Enroll E1

Student 51
Ferson P1 Studio
‘u"f Marme = 3] Marme
BirthDate % BirthDate
BirthFlace
Address

=\ Studho (k)

Coursero (k)
Semester (k)

Fesult

== MLILL

|

{{Enroll EZ)} 5 {{Enroll E1)}

=

Student 52 Enrall E2
StudNo  —=3/ studiia ()
MHarme CourseMo (k)
BinthDate Semester (1)

Fesult
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Visual SQL: Our Super-Students

Edit Help

oup Ung

dAggregatiol

]
Modell
[:13

on

lent
anvisor
essor
ure

1]
gramm
tute
ojiMem
ihorator

SELELT PT.NEAME
FROM Person P1, Student 51, Student 52, Enroll EZ, Enroll E1
HERE 51.5tudMo = E1.5tudMNo AND
51.5tudMa = 52 5tudMa AND
| [F1.Mame=51.Name AMND
F1.BirthDate = 51 BirthDate AND
E2 Result=1 AND
52.5tudho = E2 StudMo AND
E1.Result == MULLAND
MOT EXISTS (SELECT *
FROM Student 53, Enraoll E3
WHERE — S2.5tudMo = 53.5tudMo AND
S2.Mame = 53.Mame AND
52.BinthDate = 53.BirthDate AMND
E2 StudMa = E3.5tudMa AMD
E2.CourseMao = E3.CourseMa AND
EZ.Semester= E3.Semester AMD
(E3.StudMo E3 Courseblo E3 Semester) MOT IW (SELECT E4.StudMo,E4. Courseblo E4 Semester
FROM Enrall E4
WHERE E1.5tudko = E4. Studho AND
E1.CourseMo = E4.CourseMo AMD
E1.Bemester= E4 Semester AND
E4.Result == MULL 1
]
AMD
MOT EXISTS (SELECT *
FROM Enrall ES
WHERE  E1.Studho=E5. Studho AMD
E1.CoursetMo = E5.CourseMo AMD
E1.Semester= ES.Semester AMD
{EA Studko ES. Coursela ES Semestery MOT IM {SELECT EA Studkao EG Coursela EG Semester
FROM Student 54, Enroll EB
WHERE 52.5tudko = 54.5tudio AND
S2.Mame = 54 Mame AMD
52.BinhDate = 54 BirthDate AMD
E2.StudMao = EB.StudMa AMD
E2 CourseMa = EB.CourseMa AMD
EZ Semester= EG Semester AND
EB.Result=1AKD

]

{{Enrall E1)}

E2

Mo (k)
rgema (k)
estar (k)

ult

Diefzult

Send to DB

54.5tudMo = E6.StudMo }
1 |
=
{atabase: DEMS Drker TEET Dt e Port Lesg In Password
DB2 |db2 corm.ibrm.dbz.jcc DB 2Drive |I0ca|hust |db_name |5uunu |db_User |

Close
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SQL: Students without any “Misses”

SELECT P1.Name
FROM Person P1, Student S1, Student S2, Enroll E2, Enroll E1l
WHERE S1.StudNo = E1.StudNo AND S1.StudNo = S2.StudNo AND
P1.Name = S1.Name AND P1.BirthDate = S1.BirthDate AND
E2.Result = 1 AND S2.StudNo = E2.StudNo AND E1.Result <> NULL AND
NOT EXISTS (SELECT =*
FROM Student S3, Enroll E3
WHERE S2.StudNo = S3.StudNo AND S2.Name = S3.Name AND
S2.BirthDate = S3.BirthDate AND E2.StudNo E3.StudNo AND
E2.CourseNo = E3.CourseNo AND E2.Semester E3.Semester AND
(E3.StudNo,E3.CourseNo,E3.Semester) NOT IN (
SELECT E4.StudNo,E4.CourseNo,E4.Semester
FROM Enroll E4
WHERE E1.StudNo = E4.StudNo AND E1.CourseNo = E4.CourseNo AND
El.Semester = E4.Semester AND E4.Result <> NULL )

)
AND
NOT EXISTS (SELECT =*
FROM Enroll E5
WHERE E1.StudNo = E5.StudNo AND E1.CourseNo = E5.CourseNo AND
El.Semester = Eb5.Semester AND
(E5.StudNo,E5.CourseNo,E5.Semester) NOT IN (
SELECT E6.StudNo,E6.CourseNo,E6.Semester
FROM Student S4, Enroll E6
WHERE S2.StudNo = S4.StudNo AND S2.Name = S4.Name AND
S2.BirthDate = S4.BirthDate AND E2.StudNo E6.StudNo AND
E2.CourseNo = E6.CourseNo AND E2.Semester E6.Semester AND
E6.Result = 1 AND S4.StudNo = E6.StudNo )

);



Querying
Answering
Visuality
29.11.2013
B. Thalheim

VisualSQL
Query forms
Answer forms
Question2Query
Liquefaction

Conclusion
Content
Info tion

Concept  Topic

Visual SQL: Total Fans of their Supervisor

Student 51 Supenisor 52
Person P1 StudNo  E— ] StudNo _ | FrofessorP2 Lecture L1
ViMName | : Mame SupetvName ﬁ‘n’ﬂ Marme Lecturar
Vi BirthDate =31 BirthDate SupenBithDate =——> ginDate BirthDiate
BirtthPlace From Specialization Credits
vy Address v Instilame Sernester
CoursemMo
{fiL1.CourseMoit={(E1.CoursemMo}
Student 53 Enroll E1
Studrlo = Studo (k)
Mame StudMame
BirthDate Erorm
To
Coaursebo (k)
Semester (k)
Lecturer
Result 3 NOT MULL
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Visual SQL: Total Fans of their Supervisor

Fditar w2000 Nk 1

| 5] SQL-Query

2 Edit

T e e =

Group | MOT EXISTS (SELECT *

FROM Student 54, Supervisor 34, Professor P3, Lecture L2
AddAgorel | wHERE  51.5tudMo = 54.5tudha AND

S1.Mame =54 Mame AND

el 51.BinthDate = 54 BithDate AND

| FransformView
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SQL: Total Fans of their Supervisor

SELECT P1.Name,P1.BirthDate,P1.BirthPlace,P1.Address
FROM Person P1, Student S1, Supervisor S2, Professor P2, Lecture L1, Student S3, Enroll E1l
WHERE S3.StudNo = S1.StudNo AND P1.Name = S1.Name AND

P1.BirthDate = S1.BirthDate AND S1.StudNo = S2.StudNo AND

S2.SupervName = P2.Name AND S2.SupervBirthDate = P2.BirthDate AND

Querying P2.Name = L1.Lecturer AND P2.BirthDate = L1.BirthDate AND
Answering S3.StudNo = E1.StudNo AND E1.Result NOT NULL AND
Vsl NOT EXISTS (SELECT *
29“1L2013 FROM Student S4, Supervisor S5, Professor P3, Lecture L2
1S5 e WHERE S1.StudNo = S4.StudNo AND S1.Name = S4.Name AND
S1.BirthDate = S4.BirthDate AND S2.StudNo = S5.StudNo AND
S2.SupervName = S5.SupervName AND S2.SupervBirthDate = S5.SupervBirthDate AND
S2.From = S5.From AND P2.Name = P3.Name AND P2.BirthDate = P3.BirthDate AND
P2.Specialization = P3.Specialization AND P2.InstName = P3.InstName AND
\HsualSCQIJ Ll1.Lecturer = L2.Lecturer AND L1.BirthDate = L2.BirthDate AND
L1.Credits = L2.Credits AND L1.Semester = L2.Semester AND
Query forms L1.CourseNo = L2.CourseNo AND (L2.CourseNo) NOT IN (
Answer forms SELECT E2.CourselNo
(QuesthJHQCQuery FROM Student S6, Enroll E2
WHERE S3.StudNo = S6.StudNo AND S3.Name = S6.Name AND
Liquefaction S3.BirthDate = S6.BirthDate AND E1.StudNo = E2.StudNo AND
Conclusion El.CourseNo = E2.CourseNo AND El.Semester = E2.Semester AND
S6.StudNo = E2.StudNo AND E2.Result NOT NULL )
)
Content AND
NOT EXISTS (SELECT =*
Info tionh FROM Student S7, Enroll E3

WHERE S3.StudNo = S7.StudNo AND S3.Name = S7.Name AND
S3.BirthDate = S7.BirthDate AND E1.StudNo = E3.StudNo AND
El.CourseNo = E3.CourseNo AND El1.Semester E3.Semester

)
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Do we have Time for an Interrupt?

Querying
Answering

Visuality . ] .
29.11.20183 It might be now time to play a bit!
B. Thalheim

Which students are anti-fans of their supervisors?
VisualSQL
Query forms
Answer forms
Question2Query
Liquefaction

Conclusion

Clomtiems Try it with XPath!

i
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If there is no time for playing: Anti Fans of
their Supervisors

Student 51 Supervisor 52
Querying ‘u"f St = = ctudMo Frofessar P1
AT.steﬁng W Name = Superiarme 1%1&-"r Mame l%
osually BitthDate Enroll E1 SupervBirthDate = >| BithDate ||
29.11.20183 x."rS ializat
B. Thalheim 24 StudNo (k) pecialization
v StudMarme W InstMarne
‘yf'; Coursefo (k)
‘u"r1 Semester () -
‘u"r1 Lecturer =
VisualSQL
Query forms (E1.Courserlo E1.Semestery MIOT IM (L1 .CourseMo L1 Semester)
Answer forms
Question2Query ——
Liquefaction T Correr
Conclusion F——
=
) Credits
Content W) Sermester
*u'ﬂ Coursero
Info tion
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If there is no time for playing: Anti Fans of
their Supervisors

Student 51 Supervisar 52

Querying v StudNa = Studio Professar P1
Answering : 7 Nams _ ST — jw‘f MNarme E
Visuality . = -

i Enrall E1 SuperBithDate I ae
29.11.2013 BT N —

i ecialization
B, Tl 21} StudNo (K) d
‘u‘F InstMame

ETTED . asalh

SELECT 31.5tudMo,531.Mame P1.Mame P1.Specialization,P1.Insthame
FROM Student 31, Supenvisor 52, Professor P11, Enroll E1
. 3 WHERE 32 Supenvbame = P1.MName AMD
VisualSQL M | |s2.supenBirthDate = P1.BirthDate AND
: (E1.CourseMo E1.Semester) MOT IMN (SELECT L1.Lecturer L1.BithDate, L1.Credits L1.5emester L1.CourseMa
FROM Lecture L1

Query forms

Answer forms WHERE L1.Lecturer = P1.Mame AMD
) : L1.BirthDate = P1.BirthDate )
Question2Query M | v
Liquefaction Y 151.studho = $2.StudNo
Conclusion
Selection of connection to databsse:  DBMS Darher Sanuer Catanzss Fart Lagin Pazswand
Content
MySQL v| Imysql Icnm.mysql.jdbn:.[)riuer localhost  [db_name |33|:|5 Idb_User | |
Infg tion
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Visual SQL Translation Profiles

HERM: one extended ER model that supports compact representation and has

a well-defined semantics

Object-relational model: ID-based treatment with complex attributes (re-

Querying
’3”3“}‘;””9 ference values, structured values, collections (finite sets, finite lists, arrays)), refe-
1suality

29.11.2013 rence semantics, behavior based on methods

B. Thalheim . . . . .
Relational model: atomic attributes, relations, complex constraint treatment
SQL-92 model: atomic attributes, tables, restricted constraint treatment

VisualSQL Aim for Visual SQL mapping

Query forms to SQL-92 (e/i/f), SQL:1999, SQL:2003 mapping

Answer forms
e homogeneous

Question2Query
Liquefaction e bijective mapping
Conclusion
e for all types
Content

i
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Mappings Consider

Treatment of hierarchies

Controlled redundancy with corresponding functionality

Querying
Answering o . .
o Null and default values support restricting functionality of ty-

Visuality

29.11.20158 pes

B. Thalheim
Enforcement of constraints beside key and domain constraints
Naming conventions and abbreviation rules

VisualSQL

Query forms Set or pointer semantics

Answer forms . .

Question2Query Utilisation of weak types

Liquefaction . .

Conclusion Translation of complex attributes
Global or type-wise translation

Content

i
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Querying
Answering
Visuality
29.11.2013
B. Thalheim

VisualSQL
Query forms
Answer forms
Question2Query
Liquefaction

Conclusion

Content

Concept  Topic

Treatment of Hierarchies

Event non-separation approach: Types are separated from their subtypes.

class inclusion constraints

Event separation approach: Hierarchy is partitioned into disjoint types.
object belongs either to one or more of the subtypes or it belongs to the
supertype and none of its subtypes
exclusion constraints

Union approach: The hierarchy is merged into one type.
additional attributes for type information

Universal relation approach: union approach + embedding relationship types

Generalisation and specialisation
Strong specialisation: Subtypes have their specific attributes and inherit one key

from the supertype

Strong generalisation: Subtypes have all attributes.
supertype has only the common key attributes and attributes specific for the
supertype

Mixed approach



Default Translation Options Used

e Event non-separation approach

e Strong specialisation for unary relationship types and strong gene-

Querying ralisation for cluster types

Answering

Visuality e No redundancy in types except referential constraints

29.11.2018

B. Thalheim e Null value support for all attributes which are not bounded through

attribute inheritance

e Enforcement of constraints on the basis of declarative approaches

VisualSQL if possible

Query forms e Component inclusion constraints on a declarative basis

Answer forms

Question2Query e Application of naming conventions
Liquefaction e Identification extension whenever key attributes become too com-
Conclusion
plex
Content e /nvariance of complex attributes

|non CASE tools have their own default profile.
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Translation Profile for Visual SQL to
SQL-92

e Role extension whenever names clash

f;f;ﬁ:ig e Variables are only used if they are introduced in Visual SQL
Visuality
29.11.20183 e Additional attributes
B. Thalheim
e Shortening of labels
e Blocks as subqueries
VisualSQL _
Query forms e Set containment through (NOT) EXIST or (NOT) IN

Answer forms _ _ _ _ _
e Integrity constraints are either mapped to declarative constraints or

Question2Query
Liquefaction triggers (depending on the DBMS)
Conclusion
e |D extension if required by the DBMS, e.g., Oracle
Content

i
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Advantages of Visual SQL

Visual SQL as a database description language

Visual SQL is more natural and fits better to linguistic environ-

Querying

Answering ments

Visuality

29.11.20183 . . . . .

2. Tl Syntactic and semantic quality raises for complex queries
Object-relational technology can be better treated on the basis

of Visual SQL
VisualSQL

Query forms Simple maintenance and correction of query formulations

Answer forms . . .
Easy correction and trace of errors in queries

Question2Query
Liquefaction SQL to Visual SQL translation
Conclusion
Database tuning with Visual SQL
Content

It ‘ﬁ . Global constraint maintenance
nTo tion
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Querying
Answering
Visuality
29.11.2013
B. Thalheim

Query forms
Answer forms
Question2Query
Liquefaction

Conclusion

Content

i
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Problems with SQL Representation?

e Why it is sometimes so difficult to transform our question to SQL?
e Why the user has to learn the (logical) database schema?

e Why we should not use the natural language form for query formu-
lation?

e If there are reasons for non-use: Is there a fragment of natural
language we might use?

e Are we able to support at least Indoeuropean languages?
e Why we should not use the users expectation for answer formatting?
e What is the content of a question?

e What is the expected answer?



The W'(+W*4+W!"H) Question Frame

e matter (what, concepts, in what way)

e situational context (when, where, in what means).

Querying

Answering _ . .

Vsl e user profile (who) and user portfolio (wherefore, wherein, where,
29.11.2018

B Thalheim for what, wherefrom, whence, what)

e carrier language (wherewith) within a namespace (whereto, by what
means).

Query forms e answer solution characteristics (how, why, whereto, when, for which

Answer forms reason),
Question2Query . _ _
Tgmetieiion e solution context embedding (whereat, whereabout, whither, when)
Conclusion _
e surplus value (worthiness) of the answer.
Content

i
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Query Forms

[The more general ancl far simpler fOI’Hl Of queries]

(question content, matter (concepts, situation),

fﬁj;iifi . user(profile, portfolio), carrier).

Visuality

29.11.20183 _ _ .

B. Thalheim parametric view expression expr(Ty, ..., Ty, X1, ...Tp)

graph of query notions
graph can be extended to the given DB schema through homomorphic

Query forms embedding
Answer forms
Qmesiiton Qe definable by Visual SQL
Liquefaction
Conclusion see example below
Content embedding through graph grammar formalism

|non with integrity constraints

Concept  Topic



Answer Forms

[Any question contains also the expectecl answer format.]

(answer content, solution (characteristics, context, value))

Querying
Answering _
Visuality Visual SQL SQL database
29.11.2013 schema schema
B. Thalheim T I
query _ SQL . DBMS query
. form query interface
Question
ask
with answer
Answer forms requested
: answer SQL answer
Question2Query form set
Liquefaction ‘
COHCIUSion l /\
answer DBMS answer
Content to search representation
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Six Steps From Question to Query

(1) Extension of the Search Question

(2) Orthonormalisation and Extension of the Search Question and Map-

%ZSL??Q ping to Query Forms and Answer Forms

isuality

b (3) Rephrasing of the Question into an Existential Form
(4) Mapping of the Query Form to Database Schema Notions
(5) Derivation of the Extended Answer Form
(6) Derivation of the Database Query

Question2Query

Liquefaction

Conclusion

Content

i
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Querying
Answering
Visuality
29.11.2013
B. Thalheim

Question2Query
Liquefaction

Conclusion

Content

Concept  Topic

1: Extension of the Search Question
[Which students occur only together?]

e extend by issuer’s context,

e extend by community of practice common sense,
e resolve ambiguities,

e use issuer semantics, e.g. for connectives,

e resolve ellipses, and

e add scope and issuers.

[ doing same things at the same time and with the same success?j




2: Orthonormalisation and Extension of the
Search Question and Mapping to Query

Forms and Answer Forms
[Which students occur only together?j

Querying
Answering
Visuality : 7 4 17
ottt e categorise by the W'(+W*+W'"H) frame
B. Thalheim
e orthonormailsation
e connectives Iinterpretation
e abbreviations
e matter, own concepts, aggregates
Question2Query
Liquefaction e profile and portfolio of the issuer, data on demand as information
Conclusion demand
Content e query form graph

Infg tion
e answer forms graph

Concept  Topic

[W]nich students Complete the same courses in the same term?]




Querying
Answering
Visuality
29.11.2013
B. Thalheim

Question2Query
Liquefaction

Conclusion

Content

i
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Connectives and Quantifiers in Reality?

[Digerent truth deﬁnitionsj

Material, logical, and normative connectives , e.g. implication

e 1 — ¢ means ¢ necessarily if ¢ (strict, logical) Y| oY =0, | vDP

e 1Y = ¢ means 'lt is the case that if ¢ (can be p=9

observed) then also ¢." (material) L (P 1
e Y DO ¢ means ‘In situations for which the- 110 0
re exists a dependence then ¢ follows from 0|11 7
(norms) (counter-example-based) olol1 27

Generalisation operators e.g. (t,f)-quantifier Q; ¢ with validity
dependence of @), sa(x) in structure A such that
{0 € m,(dom(A))|I(ar) =1} =t and
[{o € me(dom(A)) [ I7(e) = 0} = f

classical V =Q+«0, Jd=Q+« fort>1,  Majority = Qnik.n, k,n € Nt k>1

Models for the knowledge operator K, for actors A



Query and Answer Forms
[Which students occur only together?]

Query form Answer form
YT Student —— completes ——— Course Student
Answering ALL
Visuality /
29.11.20183
B. Thalheim successful
Y Y
Name etc. ! Name etc.
= Term without repetition
Name etc 1 Name etc
A A
successful
Question2Query ALL \
Liquefaction Student ——— > completes —— Course Student
Conclusion
[Query and answer forms as potentiauy homomorp}licauy embedable graph.}
Content
Info tion
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o

Rephrasing of the Question into an
Existential Form

[Which students occur only together?}

Querying
Answering e V-sentence transformation
s 0 —Jv((=Enrol(a,v)V-Enrol(b,v)) A (Enrol(a,v)V Enrol(b,v)))
B. Thalheim —
Yu((Enrol(a,v) A Enrol(b,v)) V (mEnrol(a,v) N =Enrol(b,v)))
e connectives transformation
e handling negation
Question2Query e canonical set representation
Liquefaction
Conclusion e injection into query and answer forms
S e null value resolution

Inon [ so that does not exist a course that is not taken ]oy the other?]

Concept  Topic



Querying
Answering
Visuality
29.11.2013
B. Thalheim

Question2Query
Liquefaction
Conclusion

Content

Info tion

Concept  Topic

4: Mapping of the Query Form to
Database Schema Notions.

[Which students occur only together?j

Student S Enrol
Person P1 StudNo = StudNo
v/ Name Name Semester
DateOfBirth DateOfBirth CourseNo
Grade IS NOT NULL
< et
Student S2 Enrol
Person P2 StudNo = StudNo
v/ Name Name Semester
DateOfBirth DateOfBirth CourseNo
Grade IS NOT NULL

far simpler and easier to formulate,

without the SQL burden

to capture, to understand




ek

Derivation of the Extended Answer
Form

[Which students occur only together?j

Querymfg e parameterisation
Answering
Visuality .
99.11.20189 e storage alternatives
B. Thalheim
e answer representation style, e.g., Venetian blind for XML
e add context
e map tu question issuer’'s language
e extend by features for visualisation, representation
uestion2Quer : : : : : : :
Q. .Q Y e provide functions for marking, drill-down, roll-up, slice, dice, rotate, refinement,
Liquefaction S . _ . d
: new query issuing, export, session storage, and reuse
Conclusion query &, &Xp &
[ nonsyminetric name pairs ordered ]oy Corresponding StudNo...J
Content

Concept  Topic



=

Derivation of the Database Query
[Wlﬂich students occur only together?}

e correct formulation

Querying
Answering
Visuality e consider the kind of SQL
29.11.20158
B. Thalheim . cpe
e adapt to DBMS profile, facilities
e provide query hints
e derive query using integrity constraints
e consider DBMS and user-defined types
Question2Query
Liquefaction e decompose - if necessary - to views and combination query
Conclusion
e handle NULL
Content

e consider materialisation of sub-results for answer form instantiation
Info tion
[ see next slide ]
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Querying
Answering
Visuality
29.11.2013
B. Thalheim

Question2Query
Liquefaction
Conclusion

Content
Info tion

Concept  Topic

The Resulting Query

SELECT P1.Name, P2.Name
FROM Person P1, Person P2, Student S1, Student S2, Enrol H1, Enrol H2

WHERE P1.Name = S1.Name AND P1.DateOfBirth = S1.DateOfBirth AND
S1.StudNo = H1.StudNo AND H1.Grade IS NOT NULL AND
P2.Name = S2.Name AND P2.Date0OfBirth = S2.DateOfBirth AND
S2.StudNo = H2.StudNo AND H2.Grade IS NOT NULL

AND NOT EXISTS
(SELECT x*
FROM Enrol H3
WHERE H3.Grade IS NOT NULL AND
H3.StudNo NOT IN
(SELECT H4.StudNo
FROM Enrol H4
WHERE H4.StudNo = H2.StudNo
AND H4.Grade IS NOT NULL)
AND H1.StudNo = H3.StudNo)
AND NOT EXISTS
(SELECT =*
FROM Enrol H5
WHERE H5.Grade IS NOT NULL AND

H5.StudNo NOT IN
(SELECT H6.StudNo

FROM Enrol H6
WHERE H6.StudNo = H1.StudNo AND H4.Grade IS NOT NULL)

AND H2.StudNo = H5.StudNo)
AND S1.StudNo < S2.StudNo
GROUP BY P1.Name, P2.Name;

[ oW 10ng would it take you to formulate this query?]




Querying
Answering
Visuality
29.11.2013
B. Thalheim

Liquefaction
Conclusion

Content

i
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Question Liquefaction
[The Three—Step Approach to Automatic SQL Query Generationj

Generation of SQL query candidates based on full information

Ontology / WordNet / NL Relational
thesaurus utterance dcaotr?tbeanste

T

Database schema Enriched syntax Proper name

n ng;cﬁgdgl tree candidates

e

Priority-ordered paths of relational schemata
in the extended ER schema from HERM schemata

-~

priority-ordered set of SQL query candidates

Translation style
used for compilation



The Cottbus Intelligent NL Request

Query
ONTO- WORD Liquefaction
LOGY NET
Querying
A ; .
T‘stev‘"mg Syntactl.cal - NL query <—| Web Input
Visuality / Analysis
29.11.2013 Y
B. Thalheim
DB Sunt
RADD Thesaurus Whizbl
DB Design Manager tree
Tool
i 1 Intelligent
DB . Path
Schema xtractor
Manager // l
/
(e)ER Paths in
. . Schema ER Schema
Liquefaction
Conclusion
ER2R Relational
Translation > Query > SF()?aLthsuae,r’lgs
Style Melting-Pot q
Content .
ISL AN et
Info tion Presenter
w0 [
esign atabase
Concept  Topic Toolg Data- |, | Managem. l«» DSB2'2/V€b -
base System ystem




Example: Lecture Scheduling
(The full schema)

SEC_Gruppen SEC_Aktion SEC_RPC

GR Bez_eichnung _%N,/<SEC_Gruppe_hat_Rechte O=IN F}R Aktion. BPC Name
Q . id: GR_Bezeichnung \fH\J\ SEC_User id: GR_Aktion id: RPC_Name
uerying U D O\N - 0K
SEC_gehoert_zu_Gruppe EN————— U _Password -
Answering Stundenplan/22/15.4.1998 U st "IN /SEC_fuehrte_aus\, < SEC_RPCs_der_Akiionen

wsualtty SPL_Studiengang SPL_Lehrender 0 SPL_Struktureinheit

29.11.2018 m P ID PSII’IIS_PCF son SPL_ist_verantw_fuer_Stdplzm>e?N\ SE ID
) id: SG_Name 0 L_Sonderwunsch ? P 1D SE_Kostenstelle
B. Thalheim &P ID P_Name SPL st Leiter vom ] SE_Fak_oder_Dezernat
- P_Vorname 0-N - - SE_Lehrstuhl_oder_Sachgebiet
P_Akad_Titel SE_Telefon
0N SPL_ist_verantwortlich_fuer 0/N P_Telefon N SE Fax
P_Emz_nl = SPL gehoert Zu SE_Adresse
P_Aktiv id: SE_ID
SPL_angehoten_fuer SPL_wird_durchgefuehrt_von id:P_ID
TeilnahmeArt 141 - i - 1/] SPL_Arbeitszimmer
Fuer Semester AZ ID
id: Fuer_Semester 1 SPL_hat_Arbeitsplatz_; 1“>—!—NR AZ Gebaeude
N AZ_Nr
id: AZ_ID
SPL_LV_Info SPL_Lehrveranstaltun, ; SPL_SE_Art
— -1/ LV_Titel ID ; SPL bietetan SPL_verwaltet o r o
; LV_Leh e
SPL_Veranstaltungsinfo inUitgifeirtIe\llr \G‘N,,/<SPL_bedingt_Raum _ SPL, Raumart N
LV ID .
" LV_Teilnehmeranzahl " RA_T
LV_Titel LV_Sonderwunsch ? SPL_Blockveranstaltung SPL —Raum P
- id: LV_Titel_ID BV_ID R SPL_hat
LV_SWS_Anz s Y- — BV_Tag R_Gebaeude
Liquefaction LV_Stand BV Zeit_von RNr
LV_Kurzinhalt BV Zeit bis R_Kapazitit
. LV_Langtext_URL - id: R_ID N i i
Conclusion LV_Abschlubzertifikat SPL._Zuarbeit_beenden_bis
id: LV_ID SPL_Stundenplanarchiv
/ . SPL_Semester SPL_Raum_hat_Ausstattung
. 0- inparallel_mit A_Anzahl I-N
wird_vorausgesetzt_von ON SPL_Stundenplan \
Content 0- ol :
setzt/voraus i SPL_Zeitpunkt 0 SPL_Zuarbeit
= ZA 1D
. basiert_auf BV_ID %ﬁ igochenta ZA Deadline
Info tion BV_Tag - e ZA_Att
BV_Zeit_von ZP_Wochentyp SPL_Geraete ~
B V_Z Cit_bi s /QzN/ ZP _BlOCk G N_ame %ﬁiiekn"leﬁer
_ - . 1€ 1
. SPL_Voraussetzungen X" SPL_zeitlich_inparallel ¢ SPL_LV_gehoert_zu_LV BV_Semester SPL_hat_Sperrzeit id: ZP_ID —. £A_Axlon
Concept  Topic - - id: G_Name id: ZA_ID
12 p \id: BV_ID / Begruendung =




Example NL Analysis
[Which lectures are given by Vierhaus @ Thalheim?]

s lpraes]

Querying np [akk,plural,3,noun]
Answering quant [akk,pliral,fem,finit]
Vsl welch [akk plural,fem,finit]
29.11.20183 s
B. Thalheim n [akk,plural,fem,finit,3,noun]

noun [akk,plural,fem,finit,3]

Veranstaltung [akk.plural.fem.fiﬂit,SJ

State-of-art vp [[np,[nom,plural,3,noun}],plural,,3,praes]

v [vf,[noaux,haben], [finit,nopspl,plural,3,praes,nopraal

Systematics .
les [vf,[nosux, haben],[finit,nopspl,plural ,3,praes, nopraal

\fhﬂ1aleQIJ -
Query forms np [gen;sing,3,noun]
Answer forms n [gen,sing,maz,infinit,3,noun]
Question2Query noun [gen,sing,mas,infinit,3]
Liquefaction tktktk [gen,sing,mas,infinit,3]
Conclusion conn []
und []
np Lakk,plural,mas,infinit.B,ﬂnuﬂj
Content n [akk,plural mas,infinit,3,noun]
noun |[akik plural mas,infinit, 3]
Information tktktk [akk,plural,mas,infinit,3]
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The Resulting Query
[Which lectures are given ]oy Vierhaus @ Thalheim?]

= N, = | - |0 %

au tk 12 ... /diplom/S0L-Generator? : echo "MNelche Yeranstaltungen lesen Thalhei
Querying m und Vierhaus," | ,/srolsyntax-analysesszql-gen

Anfrage: Welche Yeranstaltungen leszen Thalheim und Vierhaus,

1, Pfad: Meranztaltung lez Thalheim

Visuality 1, Weg: SPL_VMeranztaltungzinfo —* SPL_LM_Info -» SPL_Lehrweranztaltung —> SPL_
29.11.2013 wird_durchgefushrt_won - SPL_Lehrender -> SPL_Perzon,5PL_Lehrender - SPL_Perao
h

B. Thalheim SOL-Ouery: select SPL_Yeranstaltungsinfo,lW_ID, SPL_Veranstaltungsinfo.lW_Tite
1, SPL_Veranstaltungsinfo,LY_Art, SPL_Yeranstaltungzinfo,LY_SWS_Anz, SPL_Veranst
altungzinfo,LV_Stand, SPL_“eranstaltungsinfo,lY_Kurzinhalt, SPL_Yeranstaltungsin
fo,LW_Langtext_URL, SPL_Veransztaltungsinfo,LV_Abschlugzertifikat, SPL_Person,.P_I
I, SPL_Per=on,P_Mame. SPL_Person,P_Vorname, SPL_Perzon,P_Akad_Titel, SPL_Persaon,
P_Telefon, SPL_Perszon,P_Email. SPL_Person,P_Rktiv from SPL_Person. SPL_wird_durc
hogefushrt_won, SPL_Lehrender, SPL_Veranstaltungsinfo, SPL_Lehrveranstaltung wher
e SPL_Lehrender,P_ID = SPL_Person,P_IT and SPL_wird_durchgefuehrt_wvon,P_IT = SPL
_Lehrender,P_ID and SPL_Lehrveranstaltung, LY _Titel ID = SPL_wird_durchgefushrt_w
an, LY _Titel _ID and 5PL_Lehrweranstaltung,LV_ID = SPL_Veranstaltungzinfo,LY_ID an
d SPL_Per=zon,P_Mame = "Thalheim”

Answering

2, Pfad: Meranztaltung les Mierhaus

1, Weg: SPL_VMeranstaltungzinfo —> SPL_LM_Info -» SPL_Lehrweranstaltung —> SPL_
wird_durchgefuehrt_won —> SPL_Lehrender -> SPL_Perszon.5PL_Lehrender - SPL_Perso
h

SUL-(uery: =elect SPL_Meranstaltungzinfo,LW_ID, SPL_Yeranstaltungsinfo,lY_Tite
1. SPL_Veranstaltungzinfo,LV_Art, SPL_Veranstaltungzinfo,lV_SWS_Anz, SPL_Yeranst
altungzinfo,LY_Stand. SPL_Veranstaltungzinfo,lY_Kurzinhalt, SPL_Veranztaltungzin
fo,LY_Langtext_URL, SPL_Yeranstaltungzinfo,lVY_RbzchluBzertifikat, SPL_Perzon,P_I
I, SPL_Per=on,.P_Mame. SPL_Person,P_Vorname, SPL_Person,P_Akad_Titel, SPL_Persaon,
F_Telefon, SPL_Perzon,P_Email, SPL_Person.P_Aktiv from SPL_Perzon. SPL_wird_durc
Content hgefuehrt_won, SPL_Lehrender, SPL_Veranstaltungsinfo, SPL_Lehrveranstaltung wher
e SPL_Lehrender ,P_ID = SPL_Person,P_ID and SPL_wird_durchgefuehrt_wvon,P_ID = SPL
. _Lehrender ,P_ID and SPL_Lehrweranstaltung,LY_Titel_ID = SPL_wird_durchoefuehrt_w
Infg xion on,LY_Titel _ID and SPL_Lehrweranstaltung,LV_ID = SPL_Yeranstaltungzinfo,LY_ID an
d 5PL_Per=zon,P_Mame = "Vierhauz”

Liquefaction

Conclusion

Concept  Topic

slau tk 13 ¢, /diplom/SOL-Generator? ¢ ]




Plan and Achievements for this Talk

Observations for the current state-of-art
Trapped by SQL and database schemata
Being limited for formulation, understanding, culture

EZSGZZZ . Systematic querying by reconsidering search
Visuality Property-based search is the toughest form!
?'JTJAZO}L‘; Extension of search forms
Query forms as a framed form for query formulation
Questions are anyway stereotyped.
Use the stereotype for query generation.
Answer forms as a way of deriving the format of the answer
Questions contain partially the answer format.
Use the answer format for answer stereotypes.
Query formulation from questions
Conclusion SQL users have to state queries in the SQL form!
Why we should not support the user?
Content

Question liquefaction for generation of queries
Automatic query decomposition, liquefaction and composition.

. Natural language approaches to generation.
Concept  Topic



Summarising

Systematic question transformation +
automatic query generation +

automatic answer delivery

Querying
Answering
Visuality :
ottt Query formulation
B. Thalheim as a six-step procedure
Query and answer forms
for orthonormalised questions and
for any kind of question
Tools as a proof-of-concept
with applications in everyday life
Conclusion
VisualSQL
O as the better form for query formulation

without the SQL burden

http://www.informatik.uni-kiel.de/en/information-systems-engineering/
Concept Topic miscellaneous/visualsql/




Querying
Answering
Visuality
29.11.2013
B. Thalheim

Conclusion

Content

Info tion

Concept  Topic

Visualisation is not the Silver Bullet

[Visualisation may mislea ]

Misleading comparisons: Gravitation decreases by the square of the distance.
Moore's, Gilder's or Metcalfe's laws without context

Metcalfe: The value of a network is proportional to the square number of nodes.
Colouring schemes, e.g., red color for attention in some cultural environments ...
Representation of complex structures, e.g., in medicine
Exclusive reasoning on representations, e.g., in ER diagrams

Software measures based on metrics without explicit quality criteria that have be-
en deduced from the requirement and the environment

Simplicity of mind maps, topic maps or tree-structured ontologies, e.g., Carl von
Linne’s biological classification

TV, mass media, movie “information”, e.g., war pictures, interpretation without

background, rewritten history, physics in TV



Thank youl!

thalheim@is.informatik.uni-kiel.de






