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• A set of cube-shaped blocks on table.

• Blocks can be stacked on top of each other.

• Only one block can be stacked on top of another.

• A robot arm can move one block and 

• stack it on another block, or

• keep the block on table

• Robot arm can pick up only one block at a time.

• Goal will be to stack blocks in some way.

* Source: Section 10.1.3 of Russell and Norvig, Artificial Intelligence: A Modern Approach 3rd Ed.

Blocks World*



Blocks World: Example

Initial State Goal State
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Side Note:
In automated planning, an 
ergodic state space means 
that every state is reachable 
from every other state, there's 
a path of actions that can take 
you from any state to any other 
state in the domain.

Blocks World is an example of 
ergodic state space.



SHAKEY and STRIPS

• Original idea behind the STRIPS 
system language and system

• Express states in FOL

• Describe actions in a reduced language

STanford Research Institute Problem Solver



SHAKEY and STRIPS

• Original idea behind the STRIPS 
system language and system

• Express states in FOL

• Describe actions in a reduced language

• Use a theorem prover to select actions 
that may be useful

• The algorithmic approach was limited 
in scope, scalability

• The specification language turned out 
to be more influential

STanford Research Institute Problem Solver



Issues with STRIPS

• Number of state variables is too high, each with a binary domain (True, 
False).

• For example: Consider blocks world,

state variables: {𝑜𝑛 𝑅, 𝐺 , 𝑜𝑛 𝑅, 𝐵 ,
𝑜𝑛 𝐺, 𝑅 , 𝑜𝑛 𝐺, 𝐵 ,
𝑜𝑛 𝐵, 𝑅 , 𝑜𝑛 𝐵, 𝐺 ,
𝑜𝑛𝑇𝑎𝑏𝑙𝑒 𝑅 , 𝑜𝑛𝑇𝑎𝑏𝑙𝑒 𝐺 ,
𝑜𝑛𝑇𝑎𝑏𝑙𝑒 𝐵 , 𝑐𝑙𝑒𝑎𝑟 𝑅 ,
𝑐𝑙𝑒𝑎𝑟 𝐺 , 𝑐𝑙𝑒𝑎𝑟 𝐵 ,
ℎ𝑎𝑛𝑑𝑒𝑚𝑝𝑡𝑦, ℎ𝑜𝑙𝑑𝑖𝑛𝑔 𝑅 ,
ℎ𝑜𝑙𝑑𝑖𝑛𝑔 𝐺 , ℎ𝑜𝑙𝑑𝑖𝑛𝑔(𝐵)}



PDDL

• STRIPS based language.

• Components:

• Objects

• Predicates

• Actions

• Initial State

• Goal State



Modern PDDL

• Over time, PDDL has evolved to accommodate much more than just 
STRIPS formulation.

• It now supports:

• Ability to express a type structure for the objects in a domain.

• Typing the parameters that appear in actions.

• Constraining the types of arguments to predicates.

• Actions with negative preconditions.

• Conditional effects.

And much more…



Modern Planning Domain Descriptions

• Domain:

• Vocabulary

• Constants, Predicates, Functions, Types

• Action specifications

• Precondition: FOL formula using the 
vocabulary

• Effects: Facts that are added or removed 
by the action

Planning Domain Definition Language
(PDDL)
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Modern Planning Domain Descriptions



PDDL Problem Description



Planning.Domains
(http://planning.domains/)

VS Code + PDDL 
Extension
(https://code.visualstudio.com/download + 
https://marketplace.visualstudio.com/items?itemNam
e=jan-dolejsi.pddl)

PDDL Editors

http://editor.planning.domains/
https://code.visualstudio.com/download
https://marketplace.visualstudio.com/items?itemName=jan-dolejsi.pddl
https://marketplace.visualstudio.com/items?itemName=jan-dolejsi.pddl
https://marketplace.visualstudio.com/items?itemName=jan-dolejsi.pddl
https://marketplace.visualstudio.com/items?itemName=jan-dolejsi.pddl


Using Planning.domains

• Use a browser to open the online 
planner/editor: http://planning.domains

• Go to “Editor” on top

http://planning.domains/


Advantage of PDDL

• Independent Problem and Domain representation.

• Go to http://editor.planning.domains/

• Click on Import -> Choose IPC-2000 -> Choose Domain “blocks”

• Single Domain File.

• Multiple Problem Files. Each has a different set of objects, initial state, and 
goal condition/formula.

Credits: 2nd International Planning Competition, 2000

http://editor.planning.domains/
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Another Example: Driverlog

Import→ Fast Downward All problem suite → driverlog → pfile 1→
import both
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Is the plan optimal?



Minor Changes to Problem

Try to trace the plan to 
verify if it is correct?
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You can load this problem using 
this link (read-only):
https://editor.planning.domains/
#read_session=hsiQUIpY2N

1. Change the initial state to have both packages 
at s_2. 

2. Change goal condition: *all*  packages should 
be at s_1.

https://editor.planning.domains/#read_session=hsiQUIpY2N
https://editor.planning.domains/#read_session=hsiQUIpY2N
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