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1 Classic Rules

KO0-1: Kommutativitat von Joins

Regel: 71 >xro =791

Invariante: —

Vorbedingungen: —
Nachbedingungen: —

Anmerkung: Wird nur fiir interne Ver-
tauschungen benutzt.

KO0-2: Assoziativitat von Joins

Regel: (r; > 73) X r3g = r1 X (19 4
7‘3)

Invariante: —

Vorbedingungen: —
Nachbedingungen: —

Anmerkung: Wird nur fiir interne Ver-
tauschungen benutzt.




K1: Entfernen redundanter Operationen

Regel: rxir=r

Invariante: —

Vorbedingungen: <1 wird nicht unter-
stiitzt

Nachbedingungen: —

BEGIN;

SELECT tl.id, tl.length

FROM tracks tl JOIN tracks t2
ON(tl.id=t2.id)

COMMIT;

BEGIN;
SELECT tl.id, tl.length
FROM tracks tl

COMMIT;
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K2: Kommutativitat von Selektion und Join

Regel: oy (ox(r1) D] r9) Cx
oxay (11 >73)

Invariante: attr(X) C ry
Vorbedingungen: ox wird nicht unter-
stitzt

Nachbedingungen: —

BEGIN;

SELECT tracks.title, albums.
name

FROM tracks JOIN albums ON (
tracks.album = albums.id)

WHERE albums.name LIKE '/

Distant Worlds%’ AND length >
250000;

COMMIT;

BEGIN;
WITH X AS(
SELECT tracks.album, tracks
.title
FROM tracks
WHERE length > 250000
) 14
Y AS (
SELECT X.title, albums.name
FROM X JOIN albums ON (X.
album = albums.id)
)
SELECT «*
FROM Y
WHERE name LIKE ’'Distant
Worlds%';
COMMIT;
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K3: Kommutativitit von Projektion und Verbund — V1

Regel: 7wx(mx(r1) < ry) Cx mx(r
7’2)

Invariante: attr(X) C ry
Vorbedingungen: 7x wird nicht unter-
stitzt

Nachbedingungen: —

BEGIN;
WITH X AS(
SELECT id AS tid, album,
title
FROM tracks
) 14
Y AS (
SELECT «
FROM X JOIN albums ON (X.
album = albums.id)
)
SELECT tid, album, title
FROM Y;
COMMIT;

BEGIN;
WITH X AS(
SELECT «*
FROM tracks
) 14
Y AS (
SELECT X.id AS tid, =
FROM X JOIN albums ON (X.
album = albums.id)
)
SELECT tid, album, title
FROM Y;
COMMIT;
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K4: Kommutativitit von Projektion und Verbund — V2

Regel: 7wy (r1) X mz(r2) Ex mx(r;
72(rs))

Invariante: X :=Y UZ
Vorbedingungen: 7y wird nicht unter-
stiitzt,

YNZ#OVR(r1)NR(r2) =0
Nachbedingungen: —

BEGIN;
WITH X AS(
SELECT id AS tid, album,
title
FROM tracks
)I
Y AS (
SELECT albums.id AS aid ,
name
FROM albums
)I
Z AS (
SELECT «
FROM X JOIN Y ON (X.album =
Y.aid)
)
SELECT «
FROM 7Z;
COMMIT;

BEGIN;
WITH X AS(
SELECT ~«
FROM tracks
) 14
Y AS (
SELECT X.id AS tid, =
FROM X JOIN albums ON (X.
album = albums.id)
)
SELECT tid, album, title
FROM Y;
COMMIT,;
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K5: Dominanz der dufleren Projektion

Regel: wx(my(r)) Cx mx(r)
Invariante: X CY

Vorbedingungen: 7y wird nicht unter-
stitzt

Nachbedingungen: —

BEGIN;
WITH X AS(
SELECT id AS tid, album,
title
FROM tracks
)I
Y AS(
SELECT albums.id AS aid ,
name
FROM albums
)I
Z AS(
SELECT =«
FROM X JOIN Y ON (X.album =
Y.aid)
)
SELECT ~
FROM 7Z;
COMMIT;

BEGIN;
WITH X AS(
SELECT ~«
FROM tracks
) 14
Y AS (
SELECT X.id AS tid, =
FROM X JOIN albums ON (X.
album = albums.id)
)
SELECT tid, album, title
FROM Y;
COMMIT;
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K6: Kommutativitat von zwei Selektionen — V1

Regel: ox(oy(r)) Cx oxay(r)
Invariante: —

Vorbedingungen: oy wird nicht unter-
stutzt

Nachbedingungen: —

BEGIN;
WITH X AS(
SELECT «
FROM tracks
WHERE title LIKE ’%song%’

SELECT x

FROM X

WHERE length > 250000;
COMMIT;

BEGIN;

WITH X AS(
SELECT =«
FROM tracks

SELECT «

FROM X

WHERE title LIKE '%song%’ AND
length > 250000;

COMMIT;
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K7: Kommutativitat von zwei Selektionen — V2

Regel: oxay(r) Cx oy(ox(r))
Invariante: —

Vorbedingungen: oy oder A wird nicht
unterstutzt

Nachbedingungen: ox wird unter-
stiitzt

BEGIN;
WITH X AS(
SELECT «
FROM tracks
WHERE title LI "%song%’

SELECT «

FROM X

WHERE length > 250000;
COMMIT;

BEGIN;

WITH X AS(
SELECT «
FROM tracks

SELECT =«

FROM X

WHERE title LIKE '%song%’ AND
length > 250000;

COMMIT;
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K8: Kommutativitat von zwei Selektionen — V3

Regel: ox(oy(r)) Ckx oy(ox(r))
Invariante: —

Vorbedingungen: oy wird nicht unter-
stutzt

Nachbedingungen: ox wird unter-
stiitzt

BEGIN;
WITH X AS(
SELECT «
FROM tracks
WHERE length > 250000

SELECT «

FROM X

WHERE title LIKE ’'%song%’;
COMMIT;

BEGIN;
WITH X AS(
SELECT «
FROM tracks
WHERE title LIKE ’%song%’

SELECT x

FROM X

WHERE length > 250000;
COMMIT;




K9: Kommutativitidt von Selektion und Projektion — V1

Regel: oy (nx(r)) Cx mx(oy(r))

Invariante: —

Vorbedingungen: mx wird nicht unter-

stutzt

Nachbedingungen: oy wird unter-

stiitzt

BEGIN;

WITH X AS(
SELECT title, length
FROM tracks

SELECT «

FROM X

WHERE length > 250000;
COMMIT;

BEGIN;
WITH X AS(

SELECT =«

FROM tracks

WHERE length > 250000

SELECT title, length
FROM X;
COMMIT;
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K10: Kommutativitdt von Selektion und Projektion — V2

Regel: 7wy (ox(r)) Ck ox(my(r))
Invariante: —

Vorbedingungen: ox wird nicht unter-
stiitzt,

attr(X) CY

Nachbedingungen: wy wird unter-
stiitzt

BEGIN;
WITH X AS(
SELECT «
FROM tracks
WHERE title LIKE ’'%song%’

SELECT title, length
FROM X;
COMMIT;

BEGIN;
WITH X AS(
SELECT title, length
FROM tracks

SELECT «

FROM X

WHERE title LIKE '%song%’;
COMMIT;
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K11: Kommutativitdt von Selektion und Projektion — V3

Regel: nx(oz(mxy(r))) Ck
Tx(0z(r))

Invariante: —

Vorbedingungen: 7xy wird nicht
unterstiitzt,

attr(Z) CXUY
Nachbedingungen: —

BEGIN;
WITH X AS(
SELECT title, length
FROM tracks
), Y AS(
SELECT =~
FROM X
WHERE length < 250000

SELECT title
FROM Y;
COMMIT;

BEGIN;
WITH X AS(
SELECT «*
FROM tracks
WHERE length < 250000

SELECT title
FROM X;
COMMIT;
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K12: Kommutativitdt von Selektion und Projektion — V4

Regel: wx(oz(r)) Ck
Tx(0z(mx,y(r)))

Invariante: —

Vorbedingungen: oz wird nicht unter-
stitzt

Nachbedingungen: 7x 3y wird unter-
stiitzt,

Y := attr(Z)\X

BEGIN;
WITH X AS(
SELECT «*
FROM tracks
WHERE title LIKE ’%song%’

SELECT title
FROM X;
COMMIT;

BEGIN;
WITH X AS(
SELECT title, length
FROM tracks
), Y AS(
SELECT «
FROM X
WHERE title LI "%song%’

SELECT title
FROM Y;
COMMIT;
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K13: Kommutativitidt von Selektion und Mengenvereinigung — V1

Regel: ox(ri1Ur) Ck ox(r1)Uox(rs)
Invariante: —

Vorbedingungen: U wird nicht unter-
stitzt

Nachbedingungen: ox wird unter-
stiitzt

BEGIN;
WITH X AS(
(SELECT name
FROM composers) UNION
(SELECT name
FROM artists)

SELECT name

FROM X

WHERE name LIKE ’%&%';
COMMIT;

BEGIN;
WITH X AS(

SELECT name

FROM composers

WHERE name LIKE ’%&%’
), Y AS(

SELECT name

FROM artists

WHERE name LIKE ’$&%’

SELECT »
FROM X
UNION
SELECT «
FROM Y;
COMMIT;
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K14: Kommutativitidt von Selektion und Mengenvereinigung — V2

Regel: ox(r1)Uox(re) Cx ox(riUrs)
Invariante: —

Vorbedingungen: ox wird nicht unter-
stitzt

Nachbedingungen: U wird unterstiitzt

BEGIN;

WITH X AS(
SELECT name
FROM composers
WHERE id < 2500

), Y AS(
SELECT name
FROM artists
WHERE id < 2500

SELECT «
FROM X
UNION
SELECT «
FROM Y;
COMMIT;

BEGIN;
WITH X AS(
(SELECT id, name
FROM composers) UNION
(SELECT id, name
FROM artists)

SELECT name
FROM X

WHERE id < 2500;
COMMIT;
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K15: Kommutativitidt von Selektion und Mengendifferenz — V1

Regel: ox(r1 —r2) Cg ox(r1) — o
Invariante: —

Vorbedingungen: — wird nicht unter-
stitzt

Nachbedingungen: ox wird unter-
stiitzt

BEGIN;
WITH X AS(
(SELECT name
FROM composers) EXCEPT
(SELECT name
FROM artists)

SELECT «

FROM X

WHERE name LIKE ’%&%';
COMMIT;

BEGIN;
WITH X AS (

SELECT name

FROM composers

WHERE name LIKE ’%&%’
), Y AS (

SELECT name

FROM artists

WHERE name LIKE ’$&%’

SELECT »
FROM X
EXCEPT
SELECT «
FROM Y;
COMMIT;
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K16: Kommutativitidt von Selektion und Mengendifferenz — V2

Regel: ox(r1)—ox(re) Cx ox(r1)—rs
Invariante: —

Vorbedingungen: ox wird im rechten
Teilbaum nicht unterstiitzt
Nachbedingungen: —

BEGIN;
WITH X AS(

SELECT name

FROM composers

WHERE name LIKE ’%&%’
), Y AS (

SELECT name

FROM artists

WHERE name LIKE ’%&%’

SELECT «
FROM X
EXCEPT
SELECT «
FROM Y;
COMMIT;

BEGIN;
WITH X AS(

SELECT name

FROM composers

WHERE name LIKE ’$&%’
), Y AS (

SELECT name

FROM artists

SELECT =«
FROM X
EXCEPT
SELECT «
FROM Y;
COMMIT;
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K17: Kommutativitidt von Selektion und Mengendifferenz — V3

Regel: ox(r1) —re Cg ox(ri —r2)
Invariante: —

Vorbedingungen: ox wird nicht unter-
stitzt

Nachbedingungen: — wird unterstiitzt

BEGIN;
WITH X AS(

SELECT name

FROM composers

WHERE name LIKE ’%&%’
), Y AS (

SELECT name

FROM artists

SELECT =«
FROM X
EXCEPT
SELECT «
FROM Y;
COMMIT;

BEGIN;

WITH X AS(
SELECT name
FROM composers
EXCEPT
SELECT name
FROM artists

SELECT «

FROM X

WHERE name LIKE ’%&%';
COMMIT;

18




10

11

12

10

11

12

13

14

15

K18: Kommutativitidt von Projektion und Mengenvereinigung — V1

Regel: 7wx(riUry) Ck mx(r1)Unx(rs)
Invariante: —

Vorbedingungen: U wird nicht unter-
stitzt

Nachbedingungen: wx wird unter-
stiitzt

BEGIN;

WITH X AS(
SELECT «
FROM composers
UNION
SELECT «
FROM artists

SELECT DISTINCT name
FROM X;
COMMIT;

BEGIN;

WITH X AS(
SELECT name
FROM composers

), Y AS (

SELECT name
FROM artists

SELECT =«
FROM X
UNION
SELECT «
FROM Y;
COMMIT;
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K19: Kommutativitit von Projektion und Mengenvereinigung — V2

Regel: 7x(r1)Unx(re) Cx mx(riUrs)
Invariante: —

Vorbedingungen: mx wird nicht unter-
stitzt

Nachbedingungen: U wird unterstiitzt,
R(ry) = R(rs)

BEGIN;

WITH X AS(
SELECT name
FROM composers

), Y AS (

SELECT name
FROM artists

SELECT =«
FROM X
UNION
SELECT «
FROM Y;
COMMIT;

BEGIN;

WITH X AS(
SELECT «
FROM composers
UNION
SELECT «
FROM artists

SELECT DISTINCT name
FROM X;
COMMIT;
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K20: Distributivitdt von Mengenvereinigung und Verbund — V1

Regel: (R1UR2) > (51U52) Cx (Rl >
Sl) U (Rl > Sg) U (RQ > Sl) U (R2 > 52)
Invariante: —

Vorbedingungen: U wird nicht unter-
stiitzt

Nachbedingungen: 1 wird unterstiitzt

BEGIN;
WITH X AS(
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’%&%')
UNION
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’$Nob%’)
), Y AS (
(SELECT id AS tid, title,
artist
FROM tracks
WHERE length > 250000)
UNION
(SELECT id AS tid, title,
artist
FROM tracks
WHERE title LIKE ’'%song%’)

SELECT «

FROM X JOIN Y ON (X.aid=Y.
artist);

COMMIT;

BEGIN;
WITH F1 AS(
SELECT »*
FROM
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’'%&%’) AS
F1X JOIN
(SELECT id AS tid, title,
artist
FROM tracks
WHERE length > 250000) AS
F1Y ON(F1lX.aid=FlY.artist)
), F2 AS(
SELECT =«
FROM
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’'%&%’) AS
F2X JOIN
(SELECT id AS tid, title,
artist
FROM tracks
WHERE title LIKE ’'%song%’)
AQ T2V ON(F?2X¥ Aa14d=F?2V
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K21: Distributivitdt von Mengenvereinigung und Verbund — V2

Regel: (r; > s1) U (11 > s2) U (re
81) U (Tg > Sg) Cg (T1 U’I’Q) > (81 U 52)
Invariante: —

Vorbedingungen: <1 wird nicht unter-
stiitzt

Nachbedingungen: U wird unterstiitzt

BEGIN;

WITH F1 AS(
SELECT =«
FROM

(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’'%&%’) AS
F1X JOIN
(SELECT id AS tid, title,
artist
FROM tracks
WHERE length > 250000) AS
F1Y ON(F1X.aid=FlY.artist)
), F2 AS(
SELECT ~«
FROM
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’'%&%’) AS
F2X JOIN
(SELECT id AS tid, title,
artist
FROM tracks
WHERE title LIKE ’'%song%’)
AS F2Y ON(F2X.aid=F2Y.
artist)
), F3 AS(
SELECT =«
FROM
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’'%Nob%’) AS
F3X JOIN
(SELECT id AS tid, title,
artist
FROM tracks
WHERE length > 250000) AS
F3Y ON (F3X.aid=F3Y.artist)
), F4 AS(
SELECT «
FROM
(SELECT id AS aid, name
FROM artists
WHERE name LIKE ’$%Nob%’) AS
F4X JOIN
(SELECT id AS tid, title,
artist
FROM tracks
WHERE title LIKE ’'%song%’)
AS F4Y ON(F4X.aid=F4Y.
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2 LAC1 + LAC2

L1: Kleiner zu Kleiner-gleich (Attribut-Konstante)

Regel: z<cCigax<c
Invariante: —

Vorbedingungen: < wird nicht unter-

stiitzt

Nachbedingungen: < wird unterstiitzt

BEGIN;

SELECT album, length
FROM tracks

WHERE length <= 250000;

COMMIT;

BEGIN;
WITH X AS(
SELECT album, length
FROM tracks
WHERE length <= 250000
)
SELECT album, length
FROM X
WHERE length < 250000;

COMMIT;

23
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L2: Gleich zu Kleiner-gleich (Attribut-Konstante)

Regel: x=cCigax<c
Invariante: —

Vorbedingungen: = wird nicht unter-

stitzt

Nachbedingungen: < wird unterstiitzt

BEGIN;

SELECT album, length
FROM tracks

WHERE length = 250000;

COMMIT;

BEGIN;

WITH X AS(
SELECT album, length
FROM tracks
WHERE length <= 250000
)
SELECT album, length
FROM X
WHERE length = 250000;

COMMIT;

24
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L3: Gleich zu Grofler-gleich (Attribut-Konstante)

Regel: x=cCgax>c
Invariante: —

Vorbedingungen: = wird nicht unter-

stitzt

Nachbedingungen: > wird unterstiitzt

BEGIN;

SELECT album, length
FROM tracks

WHERE length = 250000;

COMMIT;

BEGIN;

WITH X AS(
SELECT album, length
FROM tracks
WHERE length >= 250000
)
SELECT album, length
FROM X
WHERE length = 250000;

COMMIT;

25
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L4: Grofler zu Grofler-gleich (Attribut-Konstante)

Regel: x>cCigax>c

Vorbedingungen: > wird nicht unter-

stiitzt

Nachbedingungen: > wird unterstiitzt

BEGIN;

SELECT album, length
FROM tracks

WHERE length > 250000;

COMMIT;

BEGIN;

WITH X AS(
SELECT album, length
FROM tracks
WHERE length >= 250000
)
SELECT album, length
FROM X
WHERE length > 250000;

COMMIT;

26



L5: Kleiner zu Kleiner-gleich (Attribut-Attribut)

Regel: x<yLCgax<y
Invariante: —

Vorbedingungen: < wird nicht unter-

stitzt

Nachbedingungen: < wird unterstiitzt

BEGIN;
SELECT album, genre, bitrate
FROM tracks

WHERE length < 250000;

COMMIT;

BEGIN;

WITH X AS(

SELECT album, genre,

bitrate

FROM tracks

WHERE genre <= bitrate
)
SELECT album, genre, bitrate
FROM X
WHERE genre < bitrate;

COMMIT;
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L6: Gleich zu Kleiner-gleich (Attribut-Attribut)

Regel: x=yLCrgax<y
Invariante: —

Vorbedingungen: = wird nicht unter-

stitzt

Nachbedingungen: < wird unterstiitzt

BEGIN;
SELECT album, genre, bitrate
FROM tracks

WHERE genre = bitrate;

COMMIT;

BEGIN;

WITH X AS(

SELECT album, genre,

bitrate

FROM tracks

WHERE genre <= bitrate
)
SELECT album, genre, bitrate
FROM X
WHERE genre = bitrate;

COMMIT;
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L7: Gleich zu Grofler-gleich (Attribut-Attribut)

Regel: x=yLCrgax>y
Invariante: —

Vorbedingungen: = wird nicht unter-

stitzt

Nachbedingungen: > wird unterstiitzt

BEGIN;
SELECT album, genre, bitrate
FROM tracks

WHERE genre = bitrate;

COMMIT;

BEGIN;

WITH X AS(

SELECT album, genre,

bitrate

FROM tracks

WHERE genre >= bitrate
)
SELECT album, genre, bitrate
FROM X
WHERE genre = bitrate;

COMMIT;
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L8: Grofler zu Grofler-gleich (Attribut-Attribut)

Regel: x>yLCrgax>y
Invariante: —

Vorbedingungen: > wird nicht unter-

stitzt

Nachbedingungen: > wird unterstiitzt

BEGIN;
SELECT album, genre, bitrate
FROM tracks

WHERE genre > bitrate;

COMMIT;

BEGIN;

WITH X AS(

SELECT album, genre,

bitrate

FROM tracks

WHERE genre >= bitrate
)
SELECT album, genre, bitrate
FROM X
WHERE genre > bitrate;

COMMIT;
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3 Aggregate Constraints

A1: Minimum-gleich zu Maximum-grofler-gleich (Attribut-Konstante)

Regel: min(X) =cCxg maz(X) > ¢
Invariante: —

Vorbedingungen: min oder = wird
nicht unterstiitzt
Nachbedingungen: mazx und > wird
unterstutzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) = 250000

SELECT album
FROM (

SELECT album, length

FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING max (length) >=
250000)
) AS X
GROUP BY album
HAVING min (length) = 250000
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A2: Minimum-grofler-gleich zu Maximum-grofier-gleich (Attribut-Konstante)

Regel: min(X) > ¢ Cg maz(X) > ¢
Invariante: —
Vorbedingungen: min wird nicht un-
terstiitzt

Nachbedingungen: max wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) >= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING max (length) >=
250000)
) AS X
GROUP BY album
HAVING min (length) >= 250000
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A3: Minimum-grofler zu Maximum-grofler (Attribut-Konstante)

Regel: min(X) > ¢ Cx max(X) > ¢

Invariante: —

Vorbedingungen: min wird nicht un-

terstiitzt

Nachbedingungen: max wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) > 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING max (length) >
250000)
) AS X
GROUP BY album
HAVING min (length) > 250000

33




A4: Maximum-gleich zu Minimum-kleiner-gleich (Attribut-Konstante)

Regel: max(X)=cCxg min(X) <c
Invariante: —

Vorbedingungen: max oder = wird
nicht unterstiitzt
Nachbedingungen: min und < wird
unterstitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (length) = 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING min (length) <=
250000)
) AS X
GROUP BY album
HAVING max (length) = 250000
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A5: Maximum-kleiner-gleich zu Minimum-kleiner-gleich (Attribut-Konstante)

Regel: max(X) <cLCkg min(X) <c
Invariante: —
Vorbedingungen: max wird nicht un-
terstiitzt

Nachbedingungen: min wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (length) <= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING min (length) <=
250000)
) AS X
GROUP BY album
HAVING max (length) <= 250000
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A6: Maximum-kleiner zu Minimum-kleiner (Attribut-Konstante)

Regel: maxz(X) < ¢cCx min(X) <c

Invariante: —

Vorbedingungen: max wird nicht un-

terstiitzt

Nachbedingungen: min wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (length) < 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING min (length) <
250000)
) AS X
GROUP BY album
HAVING max (length) < 250000
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AT7: Minimum-gleich zu Durchschnitt-grofler-gleich (Attribut-Konstante)

Regel: min(X)=cCk avg(X) > ¢
Invariante: —

Vorbedingungen: min oder = wird
nicht unterstiitzt

Nachbedingungen: avg und > wird un-
terstitzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) = 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) >=
250000)
) AS X
GROUP BY album
HAVING min (length) = 250000
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A8: Minimum-grofler-gleich zu Durchschnitt-grofier-gleich (Attribut-Konstante)

Regel: min(X) > cCk avg(X) > ¢
Invariante: —
Vorbedingungen: min wird nicht un-
terstiitzt

Nachbedingungen: avg wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) >= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) >=
250000)
) AS X
GROUP BY album
HAVING min (length) >= 250000
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A9: Minimum-grofier zu Durchschnitt-grofler (Attribut-Konstante)

Regel: min(X) > ¢ Cg avg(X) > ¢

Invariante: —

Vorbedingungen: min wird nicht un-

terstiitzt

Nachbedingungen: avg und > wird un-

terstiitzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) > 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) >
250000)
) AS X
GROUP BY album
HAVING min (length) > 250000
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A10: Maximum-gleich zu Durchschnitt-kleiner-gleich (Attribut-Konstante)

Regel: maz(X) =cCk avg(X) <c
Invariante: —

Vorbedingungen: max oder = wird
nicht unterstiitzt

Nachbedingungen: avg und < wird un-
terstitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (length) = 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) <=
250000)
) AS X
GROUP BY album
HAVING max (length) = 250000
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A11: Maximum-kleiner-gleich zu Durchschnitt-kleiner-gleich (Attribut-Konstante)

Regel: maz(X) <cCk avg(X) <c
Invariante: —
Vorbedingungen: maxz wird nicht un-
terstiitzt

Nachbedingungen: avg wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (length) <= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) <=
250000)
) AS X
GROUP BY album
HAVING max (length) <= 250000
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A12: Maximum-kleiner zu Durchschnitt-kleiner (Attribut-Konstante)

Regel: max(X) < cCg avg(X) <c
Invariante: —

Vorbedingungen: max wird nicht un-

terstiitzt

Nachbedingungen: avg wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (length) < 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) <
250000)
) AS X
GROUP BY album
HAVING max (length) < 250000
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A13: Minimum-gleich zu Summe-griofer-gleich (Attribut-Konstante)

Regel: min(X) =cCg sum(X) > ¢
Invariante: ¢ > 0

Vorbedingungen: min oder = wird
nicht unterstiitzt
Nachbedingungen: sum und > wird
unterstitzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) = 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length) >=
250000)
) AS X
GROUP BY album
HAVING min (length) = 250000
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A14: Minimum-grofler-gleich zu Summe-grofier-gleich (Attribut-Konstante)

Regel: min(X) > cCkg sum(X) > ¢
Invariante: ¢ > 0
Vorbedingungen: min wird nicht un-
terstiitzt

Nachbedingungen: sum wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) >= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length) >=
250000)
) AS X
GROUP BY album
HAVING min (length) >= 250000
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A15: Minimum-kleiner zu Summe-grofier (Attribut-Konstante)

Regel: min(X) > cCg sum(X) > ¢
Invariante: ¢ > 0
Vorbedingungen: min wird nicht un-
terstiitzt

Nachbedingungen: sum wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING min (length) > 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length) >
250000)
) AS X
GROUP BY album
HAVING min (length) > 250000
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A16: Maximum-gleich zu Summe-kleiner-gleich (Attribut-Konstante)

Regel: max(X)=cLCgk sum(X) <c¢
Invariante: ¢ <0

Vorbedingungen: max oder = wird

nicht unterstiitzt

Nachbedingungen: sum und < wird

unterstiitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (lengthx-1) =
-250000

SELECT album
FROM (
SELECT album, lengthx—-1 AS
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(lengthx-1) <=
-250000)
) AS X
GROUP BY album
HAVING max (L) = —-250000
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A17: Maximum-groBer-gleich zu Summe-kleiner-gleich (Attribut-Konstante)

Regel: max(X) > cCk sum(X) <c¢
Invariante: ¢ <0

Vorbedingungen: max oder > wird

nicht unterstiitzt

Nachbedingungen: sum und < wird

unterstiitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (lengthx-1) >=
-250000

SELECT album
FROM (
SELECT album, lengthx—-1 AS
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(lengthx-1) <=
-250000)
) AS X
GROUP BY album
HAVING max (L) >= -250000

47




10

11

12

A18: Maximum-grofler zu Summe-kleiner (Attribut-Konstante)

Regel: max(X) > cCx sum(X) <c
Invariante: ¢ <0

Vorbedingungen: max oder > wird
nicht unterstiitzt
Nachbedingungen: sum und < wird
unterstitzt

SELECT album

FROM tracks

GROUP BY album

HAVING max (lengthx-1) >
-250000

SELECT album
FROM (
SELECT album, lengthx—-1 AS
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length*-1) <
-250000)
) AS X
GROUP BY album
HAVING max (L) > —-250000
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A19: Durchschnitt-grofler-gleich zu Summe-grofier-gleich (Attribut-Konstante)

Regel: avg(X) > cCk sum(X) > ¢
Invariante: ¢ > 0

Vorbedingungen: avg wird nicht unter-
stiitzt

Nachbedingungen: sum wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING avg (length) >= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length) >=
250000)
) AS X
GROUP BY album
HAVING avg(length) >= 250000
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A20: Durchschnitt-grofler zu Summe-grofler (Attribut-Konstante)

Regel: avg(X) > ¢ Cg sum(X) > ¢

Invariante: ¢ > 0

Vorbedingungen: avg wird nicht unter-

stiitzt

Nachbedingungen: sum wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING avg (length) > 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length) >
250000)
) AS X
GROUP BY album
HAVING avg (length) > 250000
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A21: Durchschnitt-kleiner-gleich zu Summe-kleiner-gleich (Attribut-Konstante)

Regel: avg(X) <cLCg sum(X) <c
Invariante: ¢ <0

Vorbedingungen: avg wird nicht unter-

stiitzt

Nachbedingungen: sum wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING avg (lengthx-1) <=
-250000

SELECT album
FROM (
SELECT album, lengthx—-1 AS
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(lengthx-1) <=
-250000)
) AS X
GROUP BY album
HAVING avg (L) <= -250000
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A22: Durchschnitt-kleiner zu Summe-kleiner (Attribut-Konstante)

Regel: avg(X) < ¢cCg sum(X) <c
Invariante: ¢ <0

Vorbedingungen: avg wird nicht unter-
stiitzt

Nachbedingungen: sum wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING avg (lengthx-1) <
-250000

SELECT album
FROM (
SELECT album, lengthx—-1 AS
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING sum(length*-1) <
-250000)
) AS X
GROUP BY album
HAVING avg (L) < -250000
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A23: Summe-groBer-gleich zu Durchschnitt-grofier-gleich-0 (Attribut-Konstante)

Regel: sum(X) > cCk avg(X) >0
Invariante: ¢ > 0

Vorbedingungen: sum wird nicht un-
terstiitzt

Nachbedingungen: avg wird unter-
stutzt

SELECT album

FROM tracks

GROUP BY album

HAVING sum(length) >= 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) >= 0)
) AS X
GROUP BY album
HAVING sum(length) >= 250000
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A24: Summe-grofler zu Durchschnitt-grofier-0 (Attribut-Konstante)

Regel: sum(X) > cCk avg(X) >0

Invariante: ¢ > 0

Vorbedingungen: sum wird nicht un-

terstiitzt

Nachbedingungen: avg wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING sum(length) > 250000

SELECT album
FROM (
SELECT album, length
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg(length) > 0)
) AS X
GROUP BY album
HAVING sum(length) > 250000
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A25: Summe-kleiner-gleich zu Durchschnitt-kleiner-gleich-0 (Attribut-Konstante)

Regel: sum(X) <cLCg avg(X) <0
Invariante: ¢ <0

Vorbedingungen: sum wird nicht un-

terstiitzt

Nachbedingungen: avg wird unter-

stitzt

SELECT album

FROM tracks

GROUP BY album

HAVING sum(lengthx-1) <=
-250000

SELECT album
FROM (
SELECT album, lengthx—-1 AS
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg (lengthx-1) <=
0)
) AS X
GROUP BY album
HAVING sum (L) <= -250000

95




10

11

12

A26: Summe-kleiner zu Durchschnitt-kleiner-0 (Attribut-Konstante)

Regel: sum(X) < cCg avg(X) <0
Invariante: ¢ <0

Vorbedingungen: sum wird nicht un-

terstiitzt
Nachbedingungen:
stutzt

avg wird unter-

SELECT album

FROM tracks

GROUP BY album

HAVING sum(lengthx-1) <
-250000

SELECT
FROM (
SELECT album,
L
FROM tracks
WHERE album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING avg (lengthx-1) <

album

lengthx—-1 AS

0)
) AS X
GROUP BY album

HAVING sum (L) < —-250000
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A27: Kleiner zu Maximum-kleiner (Attribut-Konstante)

Regel: Ve X :2 < cCkg max(X) <
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: max wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length < 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING max (length) < 250000

A28: Kleiner-gleich zu Maximum-kleiner-gleich (Attribut-Konstante)

Regel: Ve X : 2 <c¢LCk max(X) <
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: maz wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length <= 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING max (length) <= 250000
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A29: Gleich zu Minimum-gleich (Attribut-Konstante)

Regel: Ve X : 2 =cCkg min(X) =
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: min wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length = 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING min (length) = 250000

A30: Gleich zu Maximum-gleich (Attribut-Konstante)

Regel: Ve e X : 2 =cCxg max(X) =
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stitzt

Nachbedingungen: maz wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length = 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING max (length) = 250000
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A31: Ungleich zu Minimum-ungleich (Attribut-Konstante)

Regel: Ve X :xz # ¢ Cg min(X) #
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: min wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length != 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING min (length) != 250000

A32: Ungleich zu Maximum-ungleich (Attribut-Konstante)

Regel: Vr € X : 2 # ¢ Cg max(X) #
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stitzt

Nachbedingungen: maz wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length != 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING max (length) != 250000

99



A33: Groler-gleich zu Minimum-griofer-gleich (Attribut-Konstante)

Regel: Ve X :z>cLCg min(X) >
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: min wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length >= 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING min (length) >= 250000

A34: Groler zu Minimum-grofier (Attribut-Konstante)

Regel: Ve e X : x> cCkg min(X) >
c

Invariante: —

Vorbedingungen: V wird nicht unter-
stitzt

Nachbedingungen: min wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length > 250000)

)

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING min (length) > 250000
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A35: Kleiner zu Durchschnitt-kleiner (Attribut-Konstante)

Regel: Vie X :2<cCg avg(X)<c

Invariante: —

Vorbedingungen: V wird nicht unter-

stiitzt

Nachbedingungen: avg wird unter-

stitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length < 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (avg(length) <
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length < 250000)
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A36: Kleiner-gleich zu Durchschnitt-kleiner-gleich (Attribut-Konstante)

Regel: Ve X:2<cLCgk avg(X)<c
Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: avg wird unter-
stutzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length <= 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (avg(length) <=
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length <= 250000)
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A37: Gleich zu Durchschnitt-gleich (Attribut-Konstante)

Regel: Vie X:z2=cCkg avg(X)=c
Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: avg wird unter-
stutzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length = 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (avg(length) =
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length = 250000)
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A38: Groler-gleich zu Durchschnitt-grofler-gleich (Attribut-Konstante)

Regel: Ve X:2>cLCk avg(X)>c¢
Invariante: —

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: avg wird unter-
stutzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length >= 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (avg(length) >=
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length >= 250000)
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A39: Grofler zu Durchschnitt-grofler (Attribut-Konstante)

Regel: Ve X :2>cCk avg(X) >c

Invariante: —

Vorbedingungen: V wird nicht unter-

stiitzt

Nachbedingungen: avg wird unter-

stitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length > 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (avg(length) >
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length > 250000)
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A40: Kleiner-gleich zu Summe-kleiner-gleich (Attribut-Konstante)

Regel: Ve X iz <cLCg sum(X) <
c

Invariante: ¢ <0

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: sum wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (lengthx*-1 <=
-250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (sum(lengthx-1)
<= -250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (lengthx*x-1 <=
-250000)
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AA41: Kleiner zu Summe-kleiner (Attribut-Konstante)

Regel: Ve X :z <cCg sum(X) <
c

Invariante: ¢ <0

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: sum wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (lengthx-1 <
-250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (sum(lengthx-1) <
-250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (lengthx-1 <
-250000)
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A42: Gleich zu Summe-kleiner-gleich (Attribut-Konstante)

Regel: Ve X :x=cLCk sum(X) <
c

Invariante: ¢ <0

Vorbedingungen: V oder = wird nicht
unterstiitzt
Nachbedingungen: sum und < wird
unterstiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (lengthx-1 =
-250000)
)

SELECT DISTINCT album

FROM tracks

WHERE album NOT IN (
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (sum(lengthx-1)
<= -250000))

AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (lengthx-1 =
-250000)
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A43: Grofler zu Summe-grofier (Attribut-Konstante)

Regel: Ve X :z > cCkg sum(X) >
c

Invariante: ¢ > 0

Vorbedingungen: V oder = wird nicht
unterstitzt
Nachbedingungen: sum und < wird
unterstiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length = 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (sum(length) <=
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length = 250000)
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A44: Groer-gleich zu Summe-groBler-gleich (Attribut-Konstante)

Regel: Ve X iz > c¢LCg sum(X) >
c

Invariante: ¢ > 0

Vorbedingungen: V wird nicht unter-
stiitzt

Nachbedingungen: sum wird unter-
stiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length >= 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (sum(length) >=
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length >= 250000)
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A45: Gleich zu Summe-grofier-gleich (Attribut-Konstante)

Regel: Ve X :z=cLCg sum(X) >
c

Invariante: ¢ > 0

Vorbedingungen: V oder = wird nicht
unterstiitzt

Nachbedingungen: sum und > wird
unterstiitzt

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length = 250000)
)

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
GROUP BY album
HAVING NOT (sum(length) >=
250000))
AND album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length = 250000)

A46: Minimum-grofier zu Grofler (Attribut-Konstante)

Regel: min(X) >cCg Ve X 1z >
c
Invariante: —

Vorbedingungen: min wird nicht un----------

terstiitzt
Nachbedingungen: V wird unterstiitzt
(Anfragen siehe A34)
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A47: Minimum-grofler-gleich zu grofler-gleich (Attribut-Konstante)

Regel: min(X)>cCxVre X :ax >
c
Invariante: —

Vorbedingungen: min wird nicht un----------

terstiitzt
Nachbedingungen: V wird unterstiitzt
(Anfragen siehe A33)

A48: Minimum-gleich zu grofler-gleich (Attribut-Konstante)

Regel: min(X)=cLCgVz e X :x >
c

Invariante: —

Vorbedingungen: min oder = wird
nicht unterstiitzt

Nachbedingungen: > und V wird un-
terstiitzt

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING min (length) = 250000

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN(
SELECT album
FROM tracks
WHERE NOT (length >= 250000)
)
AND album IN(
SELECT album
FROM tracks
GROUP BY album
HAVING min (length) = 250000
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A49: Maximum-kleiner zu kleiner (Attribut-Konstante)

Regel: max(X) < cCgVre X 1z <
c

Invariante: —

Vorbedingungen: max wird nicht un----------
terstiitzt

Nachbedingungen: V wird unterstiitzt
(Anfragen siehe A27)

Regel: max(X) <cCgVre X :z <
c

Invariante: —

Vorbedingungen: max wird nicht un----------
terstitzt

Nachbedingungen: V wird unterstiitzt
(Anfragen siehe A28)
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A51: Maximum-gleich zu kleiner-gleich (Attribut-Konstante)

Regel: maz(X)=cCgVre X 12z <
c

Invariante: —

Vorbedingungen: max oder = wird
nicht unterstiitzt

Nachbedingungen: < und V wird un-
terstiitzt

SELECT DISTINCT album

FROM tracks

GROUP BY album

HAVING max (length) = 250000

SELECT DISTINCT album
FROM tracks
WHERE album NOT IN (
SELECT album
FROM tracks
WHERE NOT (length <= 250000)
)
AND album IN (
SELECT album
FROM tracks
GROUP BY album
HAVING max (length) = 250000

)

XXX XXX XXX XXX XXXXXXXXXXX

Beispiel fiir Regelinferenz

C D D
Sei ¢ >0 , @ @  (min(X) > ¢)(min(X) > )
el )z R D s Jmmzd | @
Neue Regel: min(X) > ¢ Cg avg(x){:'g’ D [Sum(;) =) (g l[) =0 @@ =0
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