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Tabella di esempio DEPARTMENT

® creare il database di esempio di IBM
call create sqgl sample ('SCHEMA-NAME') ;

® prendiamo in esame la tabella DEPARTMENT
select * from DEPARTMENT order by DEPTNO;

per ogni ufficio e DEPTNO DEPTNAME MGRNO ADMRDEPT ~LOCATION
e ho@  SPIFFY COMPUTER SERVICE DIV. 000010 A28 <NULL>
definito nel campo Bel  PLANNING 000020 10O <NULL>
L co1  INFORMATION CENTER 000030 A00 <NULL>
ADMRDEPT |'UffICIO d| Dol DEVELOPMENT CENTER <NULL> Ae@ <NULL>
D11 MANUFACTURING SYSTEMS 000060 DOL <NULL>
riferimento D21 ADMINISTRATION SYSTEMS 000070 DOL <NULL>
EQL  SUPPORT SERVICES 000050 A00 <NULL>
E11  OPERATIONS 000090 EO1 <NULL>
E21  SOFTWARE SUPPORT 000100 EOL <NULL>
F22  BRANCH OFFICE F2 <NULL> EO1 <NULL>
G22  BRANCH OFFICE G2 <NULL> EO1 <NULL>
H22  BRANCH OFFICE H2 <NULL> EO1 <NULL>
122 BRANCH OFFICE I2 <NULL> EO1 <NULL>
J22  BRANCH OFFICE 32 <NULL> E@1 <NULL>
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Relazioni gerarchiche tra uffici

AO0O

[[1301 [{cm [{DOl u
D11 lDZl lEll lEZl lez IGZZ IHZZ l 122 lJ22 ‘

A00 e |'ufficio di riferimento per gli ufficiB01, C01, D01, E01
a sua volta DO1 e l'ufficio di riferimento per D11 e D21
e E01 e l'ufficio diriferimentoperE11, E21, F22,G22,H22,122,J22
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Query gerarchiche (Hierarchical queries)

®» disponibili da IBM i 7.1 (SFgg701 liv. 9)

® descritte nel manuale DB2 for i SOL reference al cap. 6 Queries,
par. Hierarchical queries

®» |e query gerarchiche sono una forma di query ricorsive
"semplificate"

® yn altro metodo per costruire query ricorsive consiste
nell'utilizzare le CTE (Common Table Expression).
Un esempio lo trovate nell'articolo
https://www.markonetools.it/query-ricorsive/
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Perche "semplificate"?

le query gerarchiche con la clausola connect by utilizzano la
medesima subquery
come "seme”
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e come step ricorsivi
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Le 3 clausole fondamentali

step 1: query "seme”

select DEPTNO, DEPTNAME, ADMRDEPT

step successivi:
query ricorsiva \ from DEPARTMENT
start with DEPTNO = 'AQO'

ordinamento in base a connect by nocycle prior DEPTNO = ADMRDEPT

gerarchia della ricorsivita —— order siblings by DEPTNO;

® Dobbiamo immaginare il DB2 che scompone e riscrive questa
query in n subquery che esegue in sequenza e alla fine restituisce
come risultato globale l'unione di tutti i risultati parziali
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Il risultato intermedio R

gerarchica

select DEPTNO, DEPTNAME, ADMRDEPT

from DEPARTMENT

start with DEPTNO = 'AQO'

connect by nocycle prior DEPTNO = ADMRDEPT
order siblings by DEPTNO;

N.B. nella subquery puo anche essere presente
una clausola WHERE.

In questo esempio non ci occorre
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® Prima di capire come viene esequita la ricorsivita dobbiamo
immaginare che dalla subquery venga estratto il risultato R
ottenuto dalla subquery "principale" senza le clausole della query

risultato intermedio R

DEPTNO DEPTNAME

Aee
Bol
cel
Del
D11
D21
EQ1
E1liL
E21
F22
G22
H22
I22

J22

SPIFFY COMPUTER SERVICE DIV.
PLANNING

INFCRMATION CENTER
DEVELOPMENT CENTER
MANUFACTURING SYSTEMS
ADMINISTRATION SYSTEMS
SUPPORT SERVICES
OPERATIONS

SOFTWARE SUPPORT
BRANCH OFFICE F2
BRANCH OFFICE G2
BRANCH OFFICE H2
BRANCH OFFICE I2
BRANCH OFFICE J2

ADMRDEPT

Age
Age
Aoe
Aoe
pel
Dol
Age
E€l
E€l
E€1
EQl
EQ1
EQl
Eel



Query "seme": start with

= || primo step (la query seme) la dobbiamo immaginare come
I'esecuzione della subquery principale (in verde) con aggiunta
alla sua clausola where la search-condition (DEPTNO = 'AQ00")
specificata nella clausola start with

select DEPTNO, DEPTNAME, ADMRDEPT

from DEPARTMENT

start with DEPTNO = 'AO00'

connect by nocycle prior DEPTNO = ADMRDEPT
order siblings by DEPTNO;

risultato intermedio H,

DEPTNC DEPTNAME ADMRDEPT
Aeo SPIFFY COMPUTER SERVICE DIV. Aee

select DEPTNO, DEPTNAME, ADMRDEPT
from DEPARTMENT
where DEPTNO = 'A0OOQO';
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Query "ricorsiva’: connect by

I'operatore prior puo

sl ™ Gli step successivi producono altri risultati intermedi H,, H. , ...
nome di campo per 3

RSNl ™ || risultato intermedio H_._ deriva dal join tra il risultato precedente
risultato intermedio n+1

orecedente H, conil risultato R. La search-condition (prior DEPTNO =
\ ADMRDEPT) per eseguire il join e specificata dopo la clausola

connect b . . .
Y risultato intermedio R

select DEPTNO, DEPTNAME, ADMRDEPT DEPTNO DEPTNAME ADMRDEPT
from DEPARTMENT Aee  SPIFFY COMPUTER SERVICE DIV. A@e
. \ , 801  PLANNING
start with DEPTNO =\ 'A00 col INFORMATION CENTER _ _ _ _
connect by nocycle prior DEPTNO = ADMRDEPT De1 _ _ _DEVELOPMENT CENTER
. , __pT1” MANUFACTURING SYSTEMS
order siblings by DEPTNO; _-" " |p21  ADMINISTRATION SYSTEMS 2
7 E@1  SUPPORT_SERVICES- — — — - vy
. . . / _ - 4F1T ~ ~ OPERATIONS 8
risultato intermedio H, e E21  SOFTWARE SUPPORT E61
S A F22  BRANCH OFFICE F2 Eo1
DEPTNO |DEPTNANE o __-=-= _ADMRDEPT G22  BRANCH OFFICE G2 Eo1
‘| PEFFY €OMPUTER SERVICE DIV. A@@ H22  BRANCH OFFICE H2 Ee1
122 BRANCH OFFICE I2 E01
J22  BRANCH OFFICE 32 E01
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Esempio: secondo step di ricorsivita

select R.DEPTNO, R.DEPTNAME, R.ADMRDEPT
from DEPARTMENT H1 inner join DEPARTMENT R
on H1.DEPTNO = 'AOO' and H1.DEPTNO = R.ADMRDEPT;

risultato intermedio H,

< _ _ DEPTNO DEPTNAME ADMRDEPT
nocycle:se la query intermedia - y > o o
produce tra i record del risultato BO1 PLANNING AG@
un record ripetuto di uno step cel INFORMATION CENTER A0
precedente il record viene Do1 DEVELOPMENT CENTER AG®
. E01 SUPPORT SERVICES AG®
Ignorato

Power coffee - MKa




Esempio: terzo step di ricorsivita

select R.DEPTNO, R.DEPTNAME, R.ADMRDEPT
from DEPARTMENT HZ inner join DEPARTMENT R
on H2.DEPTNO in ('BO1', 'CO1', 'DOl1', 'EO1l'") and H2.DEPTNO = R.ADMRDEPT;

risultato intermedio H,

DEPTNO DEPTNAME ADMRDEPT
D11 MANUFACTURING SYSTEMS Del
D21 ADMINISTRATION SYSTEMS Del
E1l OPERATIONS E@l
E21 SOFTWARE SUPPORT E@l
F22 BRANCH OFFICE F2 E@l
G22 BRANCH OFFICE G2 E@l
H22 BRANCH OFFICE H2 E@l
122 BRANCH OFFICE I2 E@l
J22 BRANCH OFFICE 1J2 E@l
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Esempio: quarto step di ricorsivita

select R.DEPTNO, R.DEPTNAME, R.ADMRDEPT
from DEPARTMENT H3 inner join DEPARTMENT R

on H3.DEPTNO 1in
('ni1', 'D21', 'E1ll', 'E21', 'F22', 'G22', 'H22', 'I22', 'J22")

and H3.DEPTNO = R.ADMRDEPT;

risultato intermedio H,

DEPTNO DEPTNAME ADMRDEPT

nessun record restituito,
quindi la query ricorsiva &
terminata e il DB2 puo
restituire il risultato finale...
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Risultato finale

® || risultato finale e la UNION ALL di tutti i risultati intermedi H,

risultato intermedio H,

DEPTNO DEPTNAME ADMRDEPT DEPTNO DEPTNAME ADMRDEPT
ABB SPIFFY COMPUTER SERVICE DIV. Aee
AQO SPIFFY COMPUTER SERVICE DIV. A@@
+ risultato intermedio H, E@1  SUPPORT SERVICES o0
bol  PLANNING T 322 BRANCH OFFICE 12 EQ1
cel INFORMATION CENTER Aee I22 BRANCH OFFICE I2 E@l
De1 DEVELOPMENT CENTER AGe H22 BRANCH OFEICE H2 Eol
E@1  SUPPORT SERVICES A@B B BRANCH OFEICE G2 Eo1
F22 BRANCH OFFICE F2 EQ1
risultato intermedio H, ] E21 SOFTWARE SUPPORT Eo1
D11 MANUFACTURING SYSTEMS D@l E1ll OPERATIONS EBl
D21 ADMINISTRATION SYSTEMS D8l Del DEVELOPMENT CENTER Aee
E1l OPERATIONS Eel D21 ADMINISTRATION SYSTEMS Dol
E21 SOFTWARE SUPPORT Eel D11 MANUFACTURING SYSTEMS De1
;z; gzmg: SEEEE: ;i Egi col INFORMATION CENTER AGO
H22 BRANCH OFFICE H2 Eel Bol PLANNING Age
I22 BRANCH OFFICE IZ2 Eel
J22 BRANCH OFFICE J2 Eel
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Infine mettiamo ordine

» Nelle query gerarchiche si puo specificare la clausola order
siblings by perindicare che si desidera I'ordinamento
rispettando la gerarchia

select DEPTNO, DEPTNAME, ADMRDEPT
from DEPARTMENT

1 — ] ]
start with DEPTNO = AOO DEPTNO DEPTNAME ADMRDEPT
connect by nocycle prior DEPTNO = ADMRDEPT 700 SPTFFY COMPUTER SERVICE DIV. A®®
order siblings by DEPTNO; Bel PLANNING Ace
cel INFORMATION CENTER APO
Del DEVELOPMENT CENTER APO
D11 MANUFACTURING SYSTEMS Dol
D21 ADMINISTRATION SYSTEMS Dol
Eel SUPPORT SERVICES AGO
E E11 OPERATIONS E0l
, , , , E21 SOFTWARE SUPPORT E0l
HBOI HCOI - — F22 BRANCH OFFICE F2 Eol
G22 BRANCH OFFICE G2 EQl
p11 |l p21 lEll lE2l lF22 | e lH22 l 122 l g22 BH22 BRANCH OFFICE H2 E@l
122 BRANCH OFFICE I2 E0l
122 BRANCH OFFICE 3J2 E0l
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ldentificare i livelli di ricorsivita

® || numero massimo di livelli di ricorsivita e 250

® | 3 pseudo-colonna LEVEL identica il livello di ricorsivita

select LEVEL, DEPTNO, DEPTNAME, ADMRDEPT
from DEPARTMENT

start with DEPTNO = 'AQ0O'

connect by nocycle prior DEPTNO = ADMRDEPT
order siblings by DEPTNO;

® B
a ! BO1 ! co1 Wl po1 E01
6 p11 I p21 lEll l E21 l r22 W G22 l H22 l 122 l J22 |
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LEVEL DEPTNO DEPTNAME

1Ae8
2Bol
2Cel
2De1
3D11
3D21
2E01
B [ESIST!
3E21
3F22
3G22
3H22
3I22
3322

SPIFFY COMPUTER SERVICE DIV.

PLANNING

INFORMATION CENTER
DEVELOPMENT CENTER
MANUFACTURING SYSTEMS
ADMINISTRATION SYSTEMS
SUPPORT SERVICES
OPERATIONS

SOFTWARE SUPPORT
BRANCH OFFICE F2
BRANCH OFFICE G2
BRANCH OFFICE H2
BRANCH OFFICE I2
BRANCH OFFICE 132

ADMRDEPT

Age
Age
Aee
Aee
Del
De1l
Aee
E@l
E@l
E@l
Eel
E@l
E@l
E@l




| record "foglia"

un livello di ricorsivita successivo

select LEVEL, CONNECT BY ISLEAF "IsLeaf",
DEPTNO, DEPTNAME, ADMRDEPT

from DEPARTMENT

start with DEPTNO = 'AO0O'

connect by nocycle prior DEPTNO = ADMRDEPT

order siblings by DEPTNO;

® B
a l BO1 l co1 Wl po1 E01
e p11 I p21 lEll l E21 l r22 W G22 l H22 l 122 l J22 |
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® | a pseudo-colonna CONNECT BY ISLEAF identica se sitratta di
un record "foglia" ovverosia un record da cui non derivano record a

LEVEL IslLeaf DEPTNO DEPTNAME

W wwwwwwmowwmMoR e

8 Age
1Be1
1cel
ebel
1D11
1D21
gE@l
1E11
1E21
1F22
1G22
1H22
1122
1322

SPIFFY COMPUTER SERVICE DIV.
PLANNING

INFORMATION CENTER
DEVELOPMENT CENTER
MANUFACTURING SYSTEMS
ADMINISTRATION SYSTEMS
SUPPORT SERVICES
OPERATIONS

SOFTWARE SUPPORT
BRANCH OFFICE F2
BRANCH OFFICE G2
BRANCH OFFICE H2
BRANCH OFFICE I2
BRANCH OFFICE 3J2

ADMRDEPT

Aee
Aee
Aee
Aee
Del
Del
Aee
EQ1
EQ1
EQ1
EQ1
EQ1
EQ1
EQ1



Elemento padre

® CONNECT BY ROOT DEPTNO: restituisce il valore dell'elemento

Ilpadrell
LEVEL Padre DEPTNO DEPTNAME ADMRDEPT
1Ae0 Aee SPIFFY COMPUTER SERVICE DIV. Aee
2A00 Bel PLANNING Aee
2A00 cel INFORMATION CENTER Aee
2A00 Dol DEVELOPMENT CENTER Aee
o o SA@ 1 NUF URING SYSTEMS 1
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Il percorso

select LEVEL, SYS CONNECT BY PATH (DEPTNO, /') "Path",
DEPTNO, DEPTNAME, ADMRDEPT

from DEPARTMENT

start with DEPTNO = 'AO0O'

connect by nocycle prior DEPTNO = ADMRDEPT

order siblings by DEPTNO;

Power coffee - MKa

® | a funzione SYS CONNECT BY PATH consente di costruire una
stringa (tipo dati C CLOB(1M)) che rappresenta il "percorso”
dall'elemento root all'elemento corrente

LEVEL Path

1/Ae8

2 /Aee/Bol

2 /AeB/Co1l

2 /Aee/De1l
3/Aee/De1/D11
3 /Aee/De1/D21
2 /AeB/EB1
3/AG06/EG1/E11
3/A08/E@1/E21
3/A08/E@1/F22
3/A08/E01/G22
3 /A08/E@1/H22
3/A08/E01/I22
3/A08/E01/]22

DEPTNO DEPTNAME

Aee
Bol
cel
Dol
D11
D21
EQl
Ell
E21
F22
G22
H22
I22
J22

SPIFFY COMPUTER SERVICE DIV.

PLANNING

INFORMATION CENTER
DEVELOPMENT CENTER
MANUFACTURING SYSTEMS
ADMINISTRATION SYSTEMS
SUPPORT SERVICES
OPERATIONS

SOFTWARE SUPPORT
BRANCH OFFICE F2
BRANCH OFFICE G2
BRANCH OFFICE H2
BRANCH OFFICE I2
BRANCH OFFICE 3J2

ADMRDEPT

Ao
Aee
Ao
Ao
Dol
Dol
Ao
Eel
EQl
EQl1
EQl
EQl1
EQl
EQ1



Riferiment;

A §r!rR|O ® E-mail aziendale: mriva@sirio-is.it

oup company

m » Blog: www.markonetools.it

» F-mail blog: info@markonetools.it

m ® | inkedin: www.linkedin.com/in/marcoriva-mka
, ®» Twitter: @MarcoRivaz3

®» Facebook: https://www.facebook.com/markonetools/

Yﬂu T“he ®» YouTube: https://www.youtube.com/channel/UCbs7YJQJCzU-5x4nnGzDu-w
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