
Disadvantages Of Hierarchical Database 1

Disadvantages Of
Hierarchical
Database

Disadvantages
Of
Hierarchical
Database

Downloaded from
web1.enteraskincare.com

by Erick & Juarez

UNDERSTANDING
THE DRAWBACKS
OF THE
HIERARCHICAL
DATABASE MODEL

T h e  h i e r a r c h i c a l
database model, one of
the  earliest  database
management  systems,
organizes  data  in  a
tree-l ike  structure
where each record has
a  single  parent  and
potent ia l l y  many
children.  This  model
was  revolutionary  in
the 1960s and 1970s,
powering  systems  like

IBM's  Informat ion
Management  System
(IMS).  While  it  offered
speed  and  simplicity
for  certain  structured
data,  its  rigid  nature
has  led  to  significant
disadvantages  of
h i e r a r c h i c a l
database  systems
that  make  them  ill-
s u i t e d  f o r  m a n y
modern applications. In
this article, we explore
these  shortcomings  in
depth,  helping  you
understand  why  this
model has largely been
replaced  by  relational
a n d  N o S Q L
alternatives.
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RIGID STRUCTURE
AND LACK OF
FLEXIBILITY

O n e  o f  t h e  m o s t
p r o n o u n c e d
disadvantages  of
h i e r a r c h i c a l
database  systems  is
their  inherent  rigidity.
The  tree  structure
fo r ces  da ta  t o  be
accessed  through  a
predefined  path,
starting  from the  root
and  mov ing  down
through  parent-child
relat ionships.  Any
attempt  to  retrieve
data that doesn't follow
this  exact  hierarchy
becomes cumbersome.
For  example,  if  you
have  a  database  of
customers and orders,
you  might  design  the
tree with customers as
parents and orders as
children.  But  what  if
you  need  to  find  all
customers who ordered
a  specific  product?

That  query  requires
t rave r s i ng  eve ry
customer  node  and
their  associated  order
subtrees,  which  is
inefficient  and
convoluted.
This  lack  of  flexibility
also  makes  it  difficult
t o  a d d  n e w  d a t a
relationships  without
restructuring the entire
database schema. In a
dynamic  bus iness
e n v i r o n m e n t ,
requirements  change
f requent ly ,  and  a
hierarchical  database
c a n n o t  e a s i l y
accommodate  new
types  of  connections
between data entities.
Any  change  to  the
hierarchy  can  disrupt
existing  applications
and queries, leading to
high  maintenance
costs.
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Limited
Data
Independ

ence
Data independence is a
crucia l  concept  in
database  des ign ,
referring to the ability
t o  c h a n g e  t h e
database  structure
without  affecting  the
applications that use it.
Hierarchical  databases
prov ide  very  poor
l o g i c a l  d a t a
independence.  The
physical  and  logical
structures  are  tightly
c o u p l e d ,  s o  a n y
modification  to  the
hierarchy—such  as
adding  a  new  child
r e c o r d  t y p e  o r
changing  the  parent-
c h i l d
re la t ionsh ip—of ten

requires  rewrit ing
application  code.  This
i s  a  s e v e r e
disadvantage  of
h i e r a r c h i c a l
database systems, as
it  ties software to the
u n d e r l y i n g  d a t a
structure,  increasing
development time and
vulnerability to bugs.

DATA
REDUNDANCY AND
INCONSISTENCY

Because  hierarchical
databases  enforce  a
strict  one-to-many
relationship path, they
often lead to significant
data  dup l i cat ion .
Consider  a  scenario
where a single product
is  ordered by multiple
c u s t o m e r s .  I n  a
hierarchical model, the
product  information
m i g h t  n e e d  t o  b e
duplicated under  each
customer  record,  or
stored  only  once  with
c o m p l e x  p o i n t e r
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structures.  Neither
approach  is  ideal .
Duplication  increases
storage  costs  and,
m o r e  c r i t i c a l l y ,
introduces  the  risk  of
data inconsistency. If
a  p roduc t ' s  p r i ce
changes,  it  must  be
upda ted  i n  eve ry
location  where  that
product appears, or the
database  will  contain
conflicting  values.
Without  a  centralized
data  definition,
m a i n t a i n i n g
consistency becomes a
manual,  error-prone
process.
This  redundancy  is  a
direct  disadvantage
o f  h i e ra r ch i ca l
database design when
compared to relational
d a t a b a s e s  t h a t
normal ize  data  to
eliminate  duplicates.
T h e  h i e r a r c h i c a l
model's  inability  to
handle  many-to-many
relationships  efficiently

is a root cause of such
redundancy, as we will
discuss later.

COMPLEXITY IN
DATA RETRIEVAL
AND QUERIES

Writing queries against
a hierarchical database
is  far  from  intuitive.
Unlike  the  declarative
SQL used in relational
databases, hierarchical
systems  often  require
procedural  navigation
us ing  po in te rs  o r
paths. To retrieve data,
a  programmer  must
k n o w  t h e  e x a c t
hierarchy and traverse
it  step  by  step,  using
commands  like  "GET
N E X T "  o r  " G E T
UNIQUE".  This  makes
querying  complex  and
error-prone,  especially
for  users who are not
intimately familiar with
t h e  d a t a b a s e ' s
structure.
M o r e o v e r ,  t h e s e
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systems  typically  lack
a d v a n c e d  q u e r y
opt imizat ion.  The
query execution plan is
largely  determined  by
the manual  navigation
strategy written by the
developer, leaving little
room  for  automatic
opt imizat ion.  As  a
result,  performance
c a n  d e g r a d e
significantly  when
q u e r i e s  i n v o l v e
multiple  levels  of  the
hierarchy  or  require
jo in ing  data  f rom
disparate  branches.
T h i s  i s  a  m a j o r
disadvantage  of
h i e r a r c h i c a l
database  systems for
analytical workloads or
reporting.

Limited
Support

for
Complex
Queries
Hierarchical  databases
were  designed  for
predictable,  repetitive
transactions,  such  as
t h o s e  i n
telecommunications  or
bank ing  systems.
However, they struggle
with  ad-hoc  queries
a n d  c o m p l e x
conditional  logic.  For
instance,  finding  all
records  that  satisfy  a
condition  involving
m u l t i p l e  r e l a t e d
entit ies—like  "List
employees who worked
on projects in 2023 and
w h o  a l s o  h a v e
certifications  in  data
sc i ence "—requ i r e s
m u l t i p l e  m a n u a l
t r a v e r s a l s  a n d
temporary  results
h a n d l i n g .  T h i s
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l im i ta t i on  makes
hierarchical  databases
nearly  unsuitable  for
data  warehouses  or
business  intelligence
applications.

POOR SCALABILITY
AND
PERFORMANCE
ISSUES

While  hierarchical
databases  can  be
extremely  fast  for
predefined
navigational  access
patterns,  they  scale
p o o r l y  i n  o t h e r
dimensions.  As  the
volume of data grows,
t h e  t r e e  d e p t h
i n c r e a s e s ,  a n d
traversing from root to
leaf  becomes  slower.
Updates,  insertions,
and  delet ions  also
become more complex
because  they  may
require  reorganizing
the tree structure. If a
p a r e n t  r e c o r d  i s
d e l e t e d ,  a l l  i t s

descendant  records
m u s t  b e  h a n d l e d
carefully—often  by
manual  cascading
deletes  or  by  leaving
orphaned  data.  This
maintenance overhead
is  a  significant
disadvantage  of
h i e r a r c h i c a l
database  systems  in
large-scale,  dynamic
environments.
A d d i t i o n a l l y ,
hierarchical  databases
were typically designed
fo r  s ing le - se rve r
d e p l o y m e n t s .
Distributed  scaling  is
not  inherent  in  the
m o d e l .  M o d e r n
applications  that  need
to  handle  massive,
distributed  datasets,
l ike  those  in  cloud
environments,  would
find  hierarchical
d a t a b a s e s
cumbersome  and
inefficient.  The  lack  of
built-in  support  for
horizontal  scaling  is  a
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critical drawback.

DIFFICULTIES IN
DATA INTEGRITY
MANAGEMENT

Main ta in ing  da ta
i n t e g r i t y  i n  a
hierarchical  database
r e q u i r e s  c a r e f u l
p r o g r a m m i n g .
R e f e r e n t i a l
in tegr i ty—ensur ing
that  relat ionships
b e t w e e n  r e c o r d s
remain  valid—is  not
automatically  enforced
by the system the way
foreign  keys  work  in
relational databases. If
a  c h i l d  r e c o r d
references  a  parent
that  no  longer  exists,
the  database  will  not
flag  an  error  unless
app l i ca t i on  code
explicitly checks for it.
T h i s  c a n  l e a d  t o
orphaned  records  and
data corruption.
F u r t h e r m o r e ,
t r a n s a c t i o n

m a n a g e m e n t  i n
hierarchical  databases
is  often  challenging.
Many  earlier  models
lacked ACID (Atomicity,
Consistency,  Isolation,
Durability) compliance,
which  is  essential  for
reliable data handling.
E v e n  w h e n
t r a n s a c t i o n s  a r e
supported,  they  are
typically  limited  to  a
single  tree  path,  not
a c r o s s  m u l t i p l e
unrelated  branches.
T h i s  i s  a  n o t a b l e
disadvantage  of
h i e r a r c h i c a l
database  systems for
applications  requiring
complex  transactions
that  span  mult iple
record  types.

LACK OF SUPPORT
FOR MANY-TO-
MANY
RELATIONSHIPS

The hierarchical model
is  inherently  designed
f o r  o n e - t o - m a n y
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( p a r e n t - c h i l d )
relationships.  It  does
not  natively  support
m a n y - t o - m a n y
relationships.  In  real-
world scenarios, many-
to-many  relationships
a r e  c o m m o n — f o r
example,  students
enrolling  in  multiple
courses  and  each
course  having  many
students.  To  handle
this  in  a  hierarchical
database,  developers
m u s t  i n t r o d u c e
artificial  duplication  or
c o m p l e x  p o i n t e r
n e t w o r k s ,  w h i c h
q u i c k l y  b e c o m e
unmanageable.  This
limitation is one of the
most  fundamental
disadvantages  of
h i e r a r c h i c a l
database  models
compared to relational
databases ,  wh ich
handle  many-to-many
relationships gracefully
th rough  j unc t i on
tables.

The  lack  of  many-to-
many  support  also
impacts data modeling
flexibility.  A  data
model  that  changes
from  one-to-many  to
many-to-many  as  the
business  evolves  may
require  a  complete
restructuring  of  the
hierarchical schema, a
painful  and  expensive
process.

CHALLENGES IN
DATABASE
MAINTENANCE
AND EVOLUTION

Over  time,  databases
need  to  evo lve  to
accommodate  new
data  types,  business
rules,  or  regulatory
r e q u i r e m e n t s .
Hierarchical  databases
make  this  evolution
difficult.  Changing  a
p a r e n t - c h i l d
relat ionship  often
requires rebuilding the
d a t a b a s e  a n d
migrating  all  existing
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data .  Backup  and
recovery  procedures
are also more complex
because  the  t r ee
structure  must  be
r e s t o r e d  w i t h  a l l
pointers  intact.  If  a
p o i n t e r  b e c o m e s
c o r r u p t e d ,  l a r g e
portions  of  the  data
m a y  b e c o m e
inaccessible.
Moreover, compatibility
between  versions  is
poor.  Upgrading  a
hierarchical  database
management  system
can  break  existing
applications  because
the  physical  storage
format  or  navigation
paths  may change.  In
cont ras t ,  modern
databases  offer  more
robust  migration  tools
a n d  b a c k w a r d
compatibi l i ty.  The
difficulty of maintaining
a n d  e v o l v i n g  a
hierarchical  database
i s  a  s e r i o u s
disadvantage  of

h i e r a r c h i c a l
database  systems  in
long-lived projects.

Lack of
Standardi
zed
Query
Language
s
Un l i ke  re la t i ona l
databases  that  share
SQL,  h ierarch ica l
databases  often  use
propr ietary  query
languages  and  APIs.
T h i s  l a c k  o f
standardization  means
t h a t  s k i l l s  a n d
applications  are  not
easily  transferable
across  different
hierarchical  systems.
Developers must learn
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a  new  nav iga t i on
language  for  each
product,  such  as  DL/I
for IMS. This increases
training  costs  and
vendor  l ock - i n ,  a
p r a c t i c a l
disadvantage  of
h i e r a r c h i c a l
database  systems  in
e n t e r p r i s e
environments.

MODERN
ALTERNATIVES
AND
OBSOLESCENCE

Given  these  extensive
d r a w b a c k s ,  t h e
hierarchical  database
model  has  become
largely  obsolete  for
most new projects. The
relational  database
model,  introduced  by
Edgar  Codd  in  1970,
overcame  many  of
t h e s e  i s s u e s  b y
offering  a  flexible,
table-based  structure
with  powerful  query
capabilities.  Today,

relational  databases
l i k e  M y S Q L ,
PostgreSQL, and Oracle
dominate  the  market.
For  specialized  use
c a s e s ,  N o S Q L
d a t a b a s e s  l i k e
d o c u m e n t  s t o r e s
(MongoDB)  or  graph
databases  (Neo4j)
provide  even  better
s o l u t i o n s  f o r
hierarchical  or  graph-
like  data  without  the
rigid tree constraints.
However,  it's  worth
noting that hierarchical
databases  are  still  in
use in legacy systems,
p a r t i c u l a r l y  i n
m a i n f r a m e
environments for high-
volume  transaction
processing. But for any
new development,  the
disadvantages  of
h i e r a r c h i c a l
database  systems far
o u t w e i g h  t h e i r
benefits,  making  them
a  poo r  cho i ce  f o r
modern,  data-driven
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applications.

CONCLUSION

T h e  h i e r a r c h i c a l
database  model,  once
a  p i o n e e r i n g
t e c h n o l o g y ,  h a s
significant  limitations
that  hinder  its  use  in
c o n t e m p o r a r y
information  systems.
From its rigid structure
a n d  p o o r  d a t a
i n d e p e n d e n c e  t o
redundancy,  query
complexity,  scalability
issues,  and  lack  of
support  for  many-to-
many  relationships,
these  disadvantages
make  hierarchical

databases  unsuitable
f o r  t h e  d y n a m i c ,
c o m p l e x  d a t a
e n v i r o n m e n t s
businesses face today.
While  they  may  still
serve  niche  legacy
r o l e s ,  m o s t
organizations  will  find
greater  flexibility,
i n t e g r i t y ,  a n d
p e r f o r m a n c e  i n
relational  or  NoSQL
d a t a b a s e s .
Understanding  these
drawbacks is  essential
for database architects
and  developers  when
choosing the right data
management  solution
for  their  projects.


