CS620 Module No 123 Notes

L1 Concept Explanation (Roman English)

1. The 3 Basic Components of ABM Ek Agent-Based Model me bunyadi tor par teen (3) main
components hote hain:

Agents: Yeh model ke basic ontological units (sab se bunyadi hissay) hote hain. (Aap inko
application ke main '‘Objects' ya 'Variables' samajh sakte hain).

Environment: Yeh wo dunya hai jahan agent rehta hai. In dono ke darmiyan farq kabhi
kabhi fluid hota hai, kyunke environment ko bhi agents ke tor par model kiya ja sakta hai.
Environment sirf passive (khamosh) nahi hota; yeh khud-ba-khud bhi act kar sakta hai
(misal ke tor par, model me ghaas khud dobara ugg aati hai).

Interactions: Yeh interactions do agents ke darmiyan, ya agentaur environment ke
darmiyan ho sakti hain. Agent ke actions internally bhi ho sakte hain, jo sirf agent ki
internal state ko affect karte hain.

2. The 2 Additional Components (Control & Execution) In teen ke ilawa, model ko control
karne ke liye do mazeed components hote hain:

Observer / User Interface: Observer khud bhi ek agent hota hai, lekin iske paas baqi
tamam agents aur environment ki access hoti hai. Observer agents ko specific tasks
karne ka kehta hai. Clean aur responsive layouts ki tarah, ABM me ek User Interface hota
hai jo user ko observer ke sath interact karne deta hai, taake observer ko bataya ja sake
ke model ne kya karna hai.

Schedule: Yeh wo component hai jise observer istemal karta hai taake agents ko bataya
ja sake ke kab act karna hai. Schedule me aksar user interaction shamil hoti hai. NetLogo
models me, interface par aam tor par SETUP aur GO ke buttons hote hain jinhe press kar
ke user events ko schedule karta hai.

3. The Traffic Basic Model Example

Yeh traffic flow ka ek simple model hai jo pehli dafa do high school students ne design
kiya tha taake explore kar sakein ke traffic jams kaise bante hain.

Unka khayal tha ke jam lagne ke liye accidents ya radar traps ki zaroorat hogi, lekin
unhone baghair kisi rukawat ke model banaya.

Hairat ki baat yeh thi ke phir bhi traffic jams ban gaye!.

Wajah: Jab gaariyan speed pakarti hain aur aage wali gaari ke gareeb aati hain, toh
unhein slow hona parta hai. Is se peeche aane wali gaariyon ko bhi slow hona parta hai, jo
ek ripple effect' (lehar) paida karta hai.

Yeh model sikhata hai ke "emergent phenomena" aksar hamari soch (intuitions) ke
mutabiq nahi hote.

7/ Possible MCQs (Multiple Choice Questions)

Q1: What are the main components of any Agent-Based Model?
a) Observer, Schedule, and Code b) Agents, Environment, and Interactions
c) Environment, Variables, and Setup d) Observer, User Interface, and Schedule



Q2: In ABM, which component is considered the basic ontological unit of the model?
a) Environment b) Observer c) Interactions d) Agents

Q3: How does the "Observer" interact with the system?

a) It has no access to the agents.

b) It is an agent itself that has access to all other agents and the environment.

c) It only modifies the schedule.

d) It acts as the physical environment.

Q4: In NetLogo models, which buttons are typically included in the interface to schedule
events?

a) START and STOP b) SETUP and GO

c) INITIALIZE and RUN d) CREATE and DESTROY (Answer: b)

Q5: In the Traffic Basic model, why do traffic jams form even without accidents or
impediments?

a) Because cars run out of fuel. b) Because the environment acts autonomously.

c) Because cars speeding up and slowing down create a backward ripple effect

d) Because of the internal actions of the observer.

#. Possible Short Questions (2-3 Marks)

Q1: What are the five components of Agent-Based Modeling? Ans: The five components of
Agent-Based Modeling include the three basic components (Agents, Environment, and
Interactions) and two additional components (Observer/User Interface and the Schedule).

Q2: Can the 'environment'’ in an ABM act on its own? Give an example. Ans: Yes, the
environment is not merely passive; it can also act autonomously. For example, in certain
models, the grass can regrow on its own without needing interaction from other agents.

Q3: What is the role of the "Schedule" in an Agent-Based Model? Ans: The Schedule is what
the observer uses to tell the agents when to act. It often involves user interaction, such as
pressing the SETUP and GO buttons in the NetLogo interface to schedule events.

= Possible Long Question (5-10 Marks)

Q1: Describe the 5 main components of an Agent-Based Model (ABM). Use the "Traffic
Basic model" as an example to explain how simple rules can lead to emergent
phenomena.

Ans Guideline (Exam me likhne ke liye):

e Basic Components: Start by explaining Agents (the basic units), the Environment (the
world they live in, which can act autonomously), and Interactions (how agents interact
with each other or the environment).

e Additional Components: Mention the Observer/User Interface (an agent with access to
everything that takes instructions from the user) and the Schedule (used by the observer
to tell agents when to act via buttons like SETUP and GO).

e Traffic Model Example: Explain that the Traffic Basic model was designed to show how
traffic jams form. Describe the mechanism: cars slowing down for the car in front creates
a backward ripple effect, causing a jam without any accidents or impediments.



e Conclusion: Conclude that this proves emergent phenomena often do not correspond
to our basic intuitions.
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