Software Engineering in the Natural World

Software Engineering - Answer Key - 12 Questions

1. The 'Ant Colony Optimization' (ACO) algorithm is a probabilistic technique used for
finding optimal paths in graphs. Which specific behavior of Argentine ants
(Linepithema humile) does this algorithm mathematically model?

A) The use of ultrasound to detect predators

B) The deposition and following of pheromone trails to food
C) The hive-mind coordination of worker bee wings

D) The thermal regulation of mound construction

2. In distributed systems, the 'Gossip Protocol' mimics the spread of information in
nature. Which of the following biological processes most closely mirrors the epidemic
broadcast model used in this software pattern?

A) Photosynthesis in rainforest canopy layers

B) The rapid transmission of pathogens within a population
C) The migratory patterns of Arctic Terns

D) The symbiotic nitrogen fixation in legume roots

3. 'Biomimicry' in software architecture often references the 'Self-Healing'
properties of biological systems. Which biological mechanism is the primary
inspiration for software that detects and replaces corrupted memory blocks?

A) The regeneration of a Planarian flatworm

B) The hibernation cycles of the Grizzly bear

C) The seasonal molting of avian feathers

D) The bio-luminescence of deep-sea jellyfish

4. The 'Genetic Algorithm' (GA) is a search heuristic based on natural selection.
Which biological concept represents the 'fitness function' in the evolution of the
Peppered Moth (Biston betularia) during the Industrial Revolution?

A) The total lifespan of the moth

B) The ability to camouflage against soot-covered trees

C) The rate of oxygen consumption per hour

D) The number of eggs laid in a single cycle
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5. In software engineering, 'Artificial Neural Networks' are inspired by the human
brain. Which specific structural feature of the nervous system is the 'synaptic
weight' intended to replicate?

A) The speed of electrical conduction in myelinated axons

B) The neurotransmitter release probability between neurons
C) The rate of cell division in the hippocampus

D) The chemical composition of cerebrospinal fluid

6. 'Swarm Intelligence' algorithms, used to coordinate drone fleets, are modeled after
the movement of starlings. What is the technical term for the dynamic, highly
synchronized flocking behavior of starlings?

A) Murmuration

B) Migration

C) Echolocation

D) Bioluminescence

7. The 'Honeybee Algorithm' is used for load balancing in cloud computing. Which
aspect of honeybee foraging behavior does the 'Scout' role in the algorithm represent?

A) Storing honey in hexagonal cells

B) Random search for high-quality nectar sources
C) Defending the hive from hornet attacks

D) Regulating hive temperature through wing-fanning

8. In object-oriented design, the 'Observer Pattern' allows objects to be notified of
changes. Which environmental monitoring system functions similarly, where sensors
‘observe’ changes in atmospheric CO2 levels?

A) The Keeling Curve measurements at Mauna Loa
B) The tectonic plate movement tracking

C) The calculation of Earth's orbital decay

D) The measurement of deep-sea pressure

9. 'Stigmergy' is a mechanism of indirect coordination in multi-agent systems. Which
species is primarily studied in the context of stigmergy regarding the construction of
complex, climate-controlled mounds?

A) African Termites (Macrotermitinae)
B) Emperor Penguins

C) Bottlenose Dolphins

D) African Elephants
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10. The concept of 'Data Compression' in software is mathematically analogous to how
some animals optimize energy expenditure. Which strategy do Honeybees use to
‘compress' their flight paths while foraging?

A) The Waggle Dance to communicate precise vectors
B) Hibernating during peak summer months

C) Using wind currents to minimize wing flapping

D) Filtering oxygen through tracheal tubes

11. 'Deadlock’ prevention in software systems is often compared to traffic flow. Which
natural phenomenon displays an emergent property similar to traffic jams when
individual movement becomes highly congested?

A) The schooling behavior of sardines when predated
B) The growth rings of a Sequoia tree

C) The annual molting of crustaceans

D) The pollination of flowers by nocturnal moths

12. 'Particle Swarm Optimization' (PSO) was inspired by the social behavior of birds
and fish. What is the fundamental variable that directs particles toward the 'global
best' position in the algorithm?

A) The gravitational constant of the environment

B) The velocity and position of neighboring individuals

C) The absolute temperature of the simulation space
D) The chemical pheromone density of the search area
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