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Hierarchical Queries:

About Hierarchical Queries:
* Retrieve data using hierarchical queries , based on hierarchical relationship between rows in a table.
+ Oracle being a relational database, does not store records in hierarchical way , but if any parent-child
relationship exists between rows , we can construct a hierarchy between the rows.
* With help of a process called Tree Walking , we can create hierarchy between rows in single table.
* A hierarchical query is a method of reporting, in order, the branches of a tree..
* Syntax of a Hierarchical query:
SELECT [LEVEL], column, expr...
FROM table
[WHERE condition(s)]
[START WITH condition(s)]
[CONNECT BY PRIOR condition(s)] ;
= With the help of “START WITH” ,you specify the starting point , ie root row (or rows) of
the tree.
= With the help of “CONNECT BY”,you specify the direction in which hierarchy is walked
,you specify the conditions of parent-child relationship in a hierarchy.
= PRIOR refers the parent row
To execute Hierarchical queries , | am going to use table
Tables used : salesstaff
Salesstaff table basically contains data about the people in the sales departement.
Before using Hierarchical queries, lets see whole of the data present in salesstaff table.
For we will be executing the following query :
Select * from salesstaff;
Then click on “run” button specified in below image to execute the query .

i test
PEBYGR BQ Eued

Worksheet Query Builder

select * from Salesstaffl

Output:
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e 4

[ Query Result

o E E@ @ SQL | Fetched 50 rows in 0.03 seconds
B suessTarrcone [§ FRsTiAME [ LASTNAME 13 rosmon [l workp-ONE [j saeseranccoe [§ Exevston|[§ Fax
1 43Martine Vachon Level 2 Sales Representative 1 (403) 232-5986 17312 1 (403) 23
2 44 Harold Townsend Level 3 Sales Representative 1 (403) 232-598¢ 17315 1 (403) 23
3 458ally White Branch Manager 1 (403) 232-5%8¢ 17317 1 (403) 23
4 46 Sherry Rowland Lavel 2 Sales Representative 1 (403) 232-5%8¢ 17325 1 (403) 23
5 47 Frank Bretton Level 1 Sales Representative 1 (403) 232-5986 17301 1 (403) 23
6 48 Geprges Saint-Germain Branch Manager 1 (41€) 493-5595 181245 1 (416) 45
7 4% Carole Claudel Level 2 Sales Representative 1 (41€) 483-5585 1682378 1 (416) 49
8 50 Donald Chow Lavel 3 Sales Representative 1 (416) 483-5585 18 6587 1 (416) 49
9 51 8amantha Pierce Level 2 Sales Representative 1 (416) 493-5585 18 458% 1 (416) 49
10 S2Brendon DPike Level 1 Sales Representative 1 (41€) 483-5585 182188 1 (416) 45
i S3Aalex Rodriguez Branch Manager 1 (617) 26B8-6754 191334 1 (e17) 26
12 5421lisia  Wilcox Lavel 2 Sales Representative 1l (617) 268-6754 181436 1 (617) 26
13 55Pierre Lavoie Level 3 Sales Representative 1 (617) 268-6754 191447 1 (617) 26
14 56 Rhonda Cummings Level 2 Sales Representative 1 (617) 268-6754 191384 1 (e17) 26
13 57 Samantha Floyd Branch Manager 1 (206) 2%2-0012 20331 1 (208) 29
16 58 Ashley McCormick Level 2 Sales Representative 1 (206) 292-0012 20384 1 (206) 29
7 539 Audrey Lastman Level 3 Sales Representative 1 (206) 292-0012 203%¢6 1 (206) 29

Let s say we want to know the details :

Requirement:

Display management reporting line ie display the mangers of different branches and the branch

employees.

Query:

PERBA RR @Yue¢d He

Worksheet | Query Builder

Hselect firstname ,lastname,sslesstaffcode, zaleshrancheode, position, level
from salesstaff
start with position='Branch Manager' --Define the root (row or rows)
connect by
prior salesbranchcode = salesbrancheede —-parent row, "salesbranchecde” value=current row , "salesbrancheode” value
and prior pozition="Branch Manager' --parent row ,column "pozition” value='Branch Manager!

and prior pozition!=position --parent row ,colunn "pozition” value=current row ,column "pozition”

Same query:

Worksheet Query Builder

Eselect firstname ,lastname,salesstaffcods,salesbrancheods, position, level

from salesstaff

[start with position='Eranch Manager' [ 1
connect by

ricr salesbranchcecode = salesbrancheoode

and prior position="Branch Manager' 2

and prior positionl=position
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Line labelled 1, has “start with” clause which defines the root of the hierarchical structure.

Line labelled 2, defines the parent-child relationship and defines the direction in which hierarchy is
walked .

So , whichever rows satisfies the connect by conditions are retrieved as part of the hierarchy.

Output :
D’Query Result *
& E, @ﬂ @ SQL | Fetched 50 rowsin 0.042 seconds

FIRSTNAME ] LASTNAME |8 saesstarrcone [ saeserancricope [ posmion  em

IDanny Pag? 4 6Branch Manager 1

Ymile Clermont 6 6Level 1 Sales Representative 2
j2tienne Jauvin 7 6Level 2 Sales Representative 2
4?lizabeth Michel 5 6Level 3 Sales Representative 2

SMaria  lacobucci 20 _ TBranch Manager ]|
8|5ilvano Zllessori 19 TLevel 2 Sales Representative 2 2
/|Alessandra Torta 21 TLevel 3 Sales Representative 2

8|Kick Kalkman 23 9Branch Manager 1
8lBelinda Jansen-Velasquez 22 SLevel 1 Sales Representative 2
jEllen Shapiro 23 SLlevel 2 Sales Representative 2 3
1. Jan Haverkamp 24 SLevel 2 Sales Representative 2
1Maria Laponder 26 SLevel 3 Sales Representative 2
13 Frank Fuchs Branch Manager
14Elsbeth Wiesinger 12 13Level 2 Sales Representative 2 4
l§lGunter Erler 15 13Level 2 Sales Representative 2
lElse M?rike 13 13Level 2 Sales Representative 2
I{Fritz Hirsc Branch Manager
1§J2rg Runze 18 14Tevel 1 Sales Representative 2 5
9Bj?rn Winkler 16 14Tevel 3 Sales Representative 2

In'the above image, you can see the management reporting line , ie Branch Managers of different
branches along with the branch employees details.

Block labeled as “1”, are the details of the branch employees along with their Branch Manager, for the
Branch with code “6".

Block labeled as “2”, are the details of the branch employees along with their Branch Manager, for the
branch code “7”.

Block labeled as “3”, are the details of the branch employees along with their Branch Manager, for the
branch with code “9”.

Block labeled as “4”, are the details of the branch employees along with their Branch Manager, for the
branch with code “13".

Block labeled as “5”, are the details of the branch employees along with their Branch Manager, for the
branch with code “14”.
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Explanation:
Internally first ,the table is joined with itself, then we use the “start with” clause to determine the
starting point ie which are the root rows of the hierarchy , then we apply “connect by”
conditions(parent-child relationship) to rows ,which decides rows that are going to be the part of the
hierarchy .

Note:
“Level” column in the above table is a Pseudocolumn, which represents the level of the tree. All the
managers of different branches are at level “1” and rest employees in level “2".
Note:
Don't use GROUP BY or ORDER BY with hierarchical queries, otherwise it would override the
hierarchical order.

2) Applying ORDER SIBLINGS BY clause:

Used to order child rows of the same parent .

It first preserves the order speciflied-in.the hierarchical query clause and then applies the order siblings
clause to the siblings or(children)

Requirement:

Details of the branch manager having last name as “Wright” alongwith employees of the corresponding
branch.

ie Display the management levels beginning with branch manager( having lasthame as “Wright”) and
below levels.

Query :
>EB8R B8 gu¢d EE

Worksheet — Query Bulder

Hselect firstname ,lastname,salesstaffcods,saleshranchcode, position, level

from zalesstaff

|start with lagtname="Wright’ f—Define the root (row or rows)

connect by
prior salesbranchcode = salesbranchcode --parent row, "salesbranchcode” valus=current row , "saleshranchcode” value
and prior pozition="Branch Manager' --parent row ,column "position” value='Eranch Manager'

and prior positionl=position --parent row ,columnn "position” value=current row ,column "position”

In the above query , we have defined the root of the tree as person having lastname as “Wright”.(it
happens that this person is actually a branch manager , we know it beforehand)

And connect by clause provides the employees present in that branch.

Output: (BEFORE USING “ORDER SIBLINGS BY”):
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(3 Query Result *
a E, @é} @ S0L | All Rows Fetched: &in 0,016 seconds

Line labeled as 1, is the root of the hierarchy,as they have level 1. and

Lines labeled as 2, are the children of the parent root row as they have level 2

Notice that the children of the root row are not in-any order , if we want to sort them we can use
ORDER

SIBLINGS BY

NOW USING “ORDER SIBLINGS BY”

Modified query:

select firstname ,lastname,salesstaffcode, salesbrancheodes, position, level
from salegstaff

start with lastname="Wright' --Define the root (row or rows)

connect by

FRsTAvE [ Lasmuame |B] saesstarrcone | saLeserancricoe [{ PostTion § em

ICore Wright 63 21Branch Manager 1 1
Janice Thomas Leve Sales Representative

Dale Fowler 06 21Level 2 Sales Representative 2 7
Valerie Cochen 70 21Level 2 Sales Representative 2
Margaret Lewiston 68 21Level 2 Sales Representative 2

Lowell Johnson G7 21Tevel 2 Sales Representative 2

prior saleshranchcode = saleshbranchcode --parent row, "zalesbrancheode” value=current row , "saleshranchcode” value

and prior positlon='Branch Manager' --parent row ,column "position” value='Branch Manager’
and prior position!=position --parent row ,column "position” wvalus=current row ,column "pozition”

|order siblings by lastname descl

New output :
[ Query Result *
5 @) % soL | AlRows Fetched: 6in 0.005 seconds

siblings of the hierarchy sorted in
descending order

Siblings are sorted in descending order ASCII-batically.

@ FirsTname [f] Lastname |[§ salessTaFFcope [[§  SALESBRANCHCODE [ POSITION |8 reve |
1 Corey Wright 65 21 Branch Manager 1
2 Janice Thomas 74 21l Level 1 Sales Representative 2
IMargaret|Lewiston [=3=] 21l Level 2 Sales Representative 2
4 Lowell Johnson 67 21l Level 2 Sales Representative 2
3 Dale Fowler 15 21l Level 2 Sales Representative 2
&t Valerie |Cochen 70 21l Level 2 Sales Representative 2
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3) Applying the SYS CONNECT BY PATH :

Used in Hierarchical queries
It returns the path of a column value (specified in the first argument) from root to node ,with column values
separated by char (specified in the second argument)

Example Syntax:

SYS_CONNECT_BY_PATH (column, char)

Query:

select firstname ,lastname,salesstaffcode, saleshbrancheode, position, level,
|§YS_CONNECT_BY_PATH (lastname, "->') path|
from zalesstaff

start with lastname="Wright® --Define the root (row or rows)

connect by

prior salesbranchcode = zalesbranchcode --parent row, "zaleshbrancheode™ valuse=current row , "salesbrancheode™ value
and prior position='Branch Manager' —-parent row ,column "pogition” walue='Branch Manager'

and prior position!=position --parent row ,column "position” value=current row ,column "pozition”

Output :
[ Query Result *

[ 4 E, @ﬂ @ S0L | Al Rows Fetched: &in 0,047 seconds

FRsTNAE ] LasThave || saLessTarrcoDe [ saLessrancrcooe [ posmmon [ e ] PamH

1Corey  Wright 65 21Branch Manager 1|->Wright

2Janice Thomas 74 21Level 1 Sales Representative 2|->Wright->Thomas
iDale Fowler 66 21Level 2 Sales Representative 2|->Wright->Fowler
4Valerie Cohen 70 21Level 2 Sales Representative 2|->Wright->Cohen

S Margaret Lewiston 68 21Level 2 Sales Representative 2|->Wright->Lewiston
& Lowell Johnson 67 21Level 2 Sales Representative 2|->Wright->Johnson

Path displays the path from root to other nodes.
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4) Applying CONNECT _BY_IS LEAF :

Is a Pseudocolumn .

Returns 1 if the current row is a leaf otherwise 0.

USE: can be used to check if a particular row can be expanded further or not .
Query:
PEBBR RQ &¥¢d

Warksheet | Query Builder

@

Eselect firstname ,lastname,calesstaffcode, zaleshrancheode, position, level,

connect by isleaf as is a leaf

from zalezstaff

start with lastname="Wright' --Define the root (row or rows)

connect by

prior salesbranchcode = salesbranchcode —-parent row, "salesbranchcode” value=current row , "zalesbranchcode” value
and prior position='Branch Manager' --parsnt row ,column "position” value='"Branch Manager'

and prior position!=position --parent row ,column "position” value=current row ,column "position”

Output:

[ Query Result x

| 5 EJ @E} @ SQL | All Rows Fetched: &in 0.009 seconds
FIRSTNAME ([ LASTNAME [§ SALESSTAFFCODE | SALESBRANCHCODE ([ POSITION B e g 1saer
1 Corey Wright ) 21Branch Manager 1 0
2 Janice Thomas 74 21Level 1 Sales Representative 2 1
iDale Fowler 66 21Level 2 Sales Representative 2 1
4Valerie Cohen 10 21Level 2 Sales Representative 2 1
SMargaret Lewiston 68 21Level 2 Sales Representative 2 1
6 Lowell Johnson 67 21Level 2 Sales Representative 2 1

In the above output , except the root ,the rest rows (as they are the leafs in hierarchy) have value 1 in the
“is_a_leaf”’ column.
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5) Formatting Hierarchical Reports by using LEVEL and LPAD :

Displaying a hierarchical report displaying the management levels starting with the highest level and the

subsequent levels indented.

Query:
PEBBER RQ E¥¢d

Worksheet  Query Builder

Hselect |lpad(" ', (level-1)*Z)||lastname as lastname,

from galezstaff

connect by

Output :
(B Query Result *

firstname, salesstaffcods, salesbranchoode, position, level

start with position='Branch Manager'

o E, Elﬂ % SQL | Fetched 50 rows in 0.012 seconds

prior galeshranchcode = zaleshranchcode --parent row, "zalesbrancheode” value=current row , "saleshbrancheode” value
and prior position='Branch Manager' --parent row ,column "position" value='Branch Manager'

and prior position!=position --parent row ,column "position” value=current row ,column "position”

LASTNAME | Fmsmwe | saessTAFFCODE [§  saLEseRANCHCODE ] POSITION R
YPag? Danny 4 6 Branch Manager 1
2 |Clermont mile G 6Level 1 Sales Representative 2
3| |Jauvin ?tienne 7 6Level 2 Sales Representative 2
4 |Michel ?lizabeth 5 6Level 3 Sales Representative 2
5|Tacobucci Maria 20 7Branch Manager 1
8| |2llessori Silvano 15 TLevel 2 Sales Representative 2]
| |Torta Alessandra 21 TLevel 3 Sales Representative 2
8lEalkman Kick 25 9Branch Manager 1
8] |Jansen-Velasguez|Belinda 22 SLevel 1 Sales Representative 2
0] |Shapiroc Ellen 23 SLevel 2 Sales Representative 2
11} |Haverkamp Jan 24 SLevel 2 Sales Representative i
12} |Laponder Maria 26 SLevel 3 Sales Representative 2
13|Fuchs Frank 14 13Branch Manager 1
14 |Wiesinger Elsbeth 12 13Level 2 Sales Representative A
15 |Erler Gunter 15 13Level 2 Sales Representative 2
B |M?rike Else 13 13Level 2 Sales Representative 2]
7|Hirsch Fritz 17 14 Branch Manager 1
18} JRunze J?rg 18 1l4Level 1 Sales Representative 2
18] Winkler Bj?rn 16 14Level 3 Sales Representative 2
MDBergstrm FKarin 30 15Branch Manager 1

In the above output, column “lastname” has been indented according to the level of that particular row .

Explanation:

To do proper indentation, we used LPAD function and LEVEL pseudocolumn .
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LPAD(' ',(level-1)*2) it left pads the *’ (first argument) with number of spaces until the padding has length

equal to the number returned by the second argument.

1) returns an empty string for level=1 (ie for root ,no indention is applied for the root row)
2) returns a string consisting of 2 whitespaces, for level=2(ie for child rows , indentation is applied to the left
side according to level, here 2 space indentation is applied to the left side)
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