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This theme is an old one of mine, but it is worth repeating. | have been seeing too many
questions about SQL trees and hierarchies in the newsgroup discussions. The usual example of a
tree structure in SQL books is called an adjacency list model and it looks like this:

Analytic Applications

CREATE TABLE Per sonnel

(emp CHAR(10) NOT NULL PRI MARY KEY,

Business Intelligence | boss CHAR(10) DEFAULT NULL REFERENCES Personnel (enp),
sal ary DECI MAL(6,2) NOT NULL DEFAULT 100.00);

Database

Data Integration

Perzonnel

emp boss salary
Data Warehousing

'‘Albert' "MLL' 1.000.00

. '‘Bert' 'Albert' 200.00

Enterprise Chuck'  'Albert’  900.00
Development 'Donna’ 'Chuck'  800.00

'Eddie’ 'Chucl! F00.00
Storage 'Fred' 'Chuclk! 600.00

Table |: Adjanceny List Mode

Supply Chain

http://www.intelligententerprise.com/001020/celkol_1.jhtml?_requestid=747106 (1 of 4)22/03/2005 15:57:45


http://www.intelligententerprise.com/index.jhtml
http://as.cmpnet.com/event.ng/Type=click&FlightID=34670&AdID=55819&TargetID=1453&Segments=1411,1654,1865,2549,3448,4926&Targets=1453,1435,2164,2878&Values=34,46,51,63,77,82,93,100,140,203,442,646,1045,1047,1054,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=https://www.cmpnetseminars.com/BTG/default.asp%3F%26K%3D3TW4%26Q%3D217
http://www.intelligententerprise.com/content/
http://www.the-eagroup.com/mediakit.jhtml
http://www.intelligententerprise.com/subs.jhtml
http://www.intelligententerprise.com/resources/
http://www.intelligententerprise.com/vendor/
http://www.intelligententerprise.com/interact/
http://www.intelligententerprise.com/contacts.jhtml
http://www.intelligententerprise.com/about.jhtml
http://www.intelligentperformance.com/
http://www.intelligentperformance.com/
http://as.cmpnet.com/event.ng/Type=click&FlightID=6470&AdID=9291&TargetID=1584&Segments=1411,2005,3448&Targets=1584,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1054,1080,1184,1280,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligentcrm.com/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5688&AdID=12091&TargetID=1428&Segments=1411,1823,3448&Targets=1428,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1049,1054,1080,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligent-apps.com/
http://www.intelligent-apps.com/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5690&AdID=8024&TargetID=1426&Segments=1411,1825,3448&Targets=1426,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1046,1054,1080,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligenteai.com/
http://as.cmpnet.com/event.ng/Type=click&FlightID=28143&AdID=44842&TargetID=1481&Segments=1411,1642,1824,3448&Targets=1481,1427,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1050,1054,1080,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.sunopsis.com/us/intent/diiclink0904.asp
http://www.intelligent-portals.com/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5691&AdID=8025&TargetID=1425&Segments=1411,1826,3448&Targets=1425,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1048,1054,1080,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/analytic/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5841&AdID=8209&TargetID=1465&Segments=1411,1640,3448&Targets=1465,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1047,1054,1143,1168,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/bi/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5842&AdID=8210&TargetID=1454&Segments=1411,1641,3448&Targets=1454,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1047,1054,1153,1167,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/database/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5843&AdID=8211&TargetID=1482&Segments=1411,1643,3448&Targets=1482,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1047,1054,1151,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/data_int/
http://as.cmpnet.com/event.ng/Type=click&FlightID=17681&AdID=27494&TargetID=2878&Segments=1411,3448&Targets=2878&Values=34,46,51,63,77,82,93,100,140,202,442,646,1045,1047,1054,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.cmp.com
http://www.intelligententerprise.com/info_centers/data_warehousing/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5845&AdID=8213&TargetID=1480&Segments=1411,1644,3448&Targets=1480,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1047,1054,1152,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/ent_dev/
http://www.intelligententerprise.com/info_centers/ent_dev/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5847&AdID=8215&TargetID=1460&Segments=1411,1646,3448&Targets=1460,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1047,1054,1149,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/storage/
http://as.cmpnet.com/event.ng/Type=click&FlightID=5850&AdID=8218&TargetID=1476&Segments=1411,1649,3448&Targets=1476,2878&Values=34,46,51,63,77,82,93,100,140,442,646,1045,1047,1054,1146,1158,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com
http://www.intelligententerprise.com/info_centers/supply_chain/
http://www.intelligententerprise.com/001020/index.jhtml
http://www.intelligententerprise.com/email_article_flat.jhtml?article=/001020/celko1_1.jhtml
http://www.intelligententerprise.com/email_article_flat.jhtml?article=/001020/celko1_1.jhtml
http://www.intelligententerprise.com/001020/print/celko.htm
http://www.intelligententerprise.com/001020/print/celko.htm
http://as.cmpnet.com/event.ng/Type=click&FlightID=31750&AdID=49927&TargetID=1420&Segments=1411,1874,3280,3448&Targets=1420,2878&Values=34,46,51,63,77,82,93,100,140,266,442,646,1045,1047,1054,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com/register/playbook/iesunopsis/
http://as.cmpnet.com/event.ng/Type=click&FlightID=30052&AdID=47393&TargetID=1424&Segments=1411,1634,1867,3448&Targets=1424,2878&Values=34,46,51,63,77,82,93,100,140,288,442,646,1045,1047,1054,1184,1388,1766,1785,1901,1925,2196,2299,2326,2352,2678&RawValues=IP,10.40.1.103,&Redirect=http://www.intelligententerprise.com/register/playbook/bmc

Intelligent Enterprise Magazine - Celko

IE Imperatives

Archives
Realware Awards

Career Center

Research Library

Event Calendar

Editorial Calendar

Advanced Search

Translate

Another way of representing trees is to show them as nested sets. Because SQL is a set-oriented
language, this model is a better than the usual adjacency list approach you see in most textbooks.
Let us define a simple Personnel table like this, ignoring the left (Ift) and right (rgt) columns for now:

CREATE TABLE Per sonnel

(enmp CHAR(10) NOT NULL PRI MARY KEY,
I ft | NTEGER NOT NULL UNI QUE CHECK (I ft > 0),
rgt | NTEGER NOT NULL UNI QUE CHECK (rgt > 1),
CONSTRAI NT order _okay CHECK (Ift < rgt) );

This problem is always given with a column for the employee and one for his boss in the textbooks.
This table (Table 2) -- without the Ift and rgt columns -- is called the adjacency list model, after the
graph theory technique of the same name; the pairs of nodes are adjacent to each other.

Parsonnel

emp Ift rgt
'Albert' | 12
'Bert’ 2 3
'Chuck! 4 11
'Donna’ 5 6
'Eddie’ T &8
'Fred' 9 10

Table 2: Mestad Sat Modal

The organizational chart would look like Figure 1 as a directed graph:

Figure 1

Figure |: Directed graph.
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Table 1 is denormalized in several ways. We are modeling both the personnel and the organizational
chart in one table. But for the sake of saving space, pretend that the names are job titles and that
we have another table that describes the personnel that hold those positions.

Another problem with the adjacency list model is that the boss and employee columns are the same
kind ( names of personnel) and therefore should be shown in only one column in a normalized table.
To prove that this is not normalized, assume that "Chuck" changes his name to "Charles;" you have
to change his name in both columns and several places. The defining characteristic of a normalized
table is that you have one fact in one place at one time.

The final problem is that the adjacency list model does not model subordination. Authority flows
downhill in a hierarchy, but if | fire Chuck, | disconnect all of his subordinates from Albert. There are
times (such as water pipes) where this is true, but that situation is not expected in this case.

To show a tree as nested sets, replace the nodes with ovals, then nest subordinate ovals inside each
other. The root will be the largest oval and will contain every other node. The leaf nodes will be the
innermost ovals with nothing else inside them and the nesting will show the hierarchical relationship.
The rgt and Ift columns (I cannot use the reserved words LEFT and RI GHT in SQL) are what show the
nesting.
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