Supplementary Material for
LLMatic: Neural Architecture Search via Large
Language Models and Quality-Diversity
Optimization

Pseudocodes

Algorithm 1: Mutation Operator

input :selected_network, selected_prompt, selected_temperature;
prompt = selected_network + selected_prompt;

generated_network = LLM_generation(prompt, selected_temperature);
return : generated network;

Algorithm 2: Crossover Operator

input :selected_network_1, selected _network 2

prompt = selected_network_1 + selected_network_2 + crossover_prompt
generated_network = LLM_generation(prompt, crossover_temperature)
return : generated network;

Algorithm 3: Temperature Mutation

input :selected_temperature, network_loss, best_loss;

if network_accuracy >= best_accuracy then
| temperature = starting_temperature + 0.05;

else
| temperature = starting_temperature - 0.05;

end
return : temperature;




Algorithm 4: Addition in archive

input :all_generated_networks_and_prompts, best_loss;
all_networks, all_prompts, temperatures = all_generated_networks_and_prompts;
foreach i in length(all_networks) do

end

FLOPS = calculate_flops(all_networks[i]);

depth_to_width_ratio = calculate_depth_to_width_ratio(all_networks[i]l);
normalized_score = normalize(FLOPS, depth_to_width_ratio);
find_nearest_centroid(normalized_score);

if cell is free in network_archive then
| add network;

else

if cell is filled and accuracy of network is more then
| add network;

else
| Don’t add the network;
end
end

if accuracy(all_networks[i]) >= best_accuracy then
| network fitness_check.append(True);

else
| network fitness_check.append(False);
end
prompt = to_integer(all_prompts[i]l);
temperature = temperatures[i];
normalized_score = normalize(prompt, temperature);
find_nearest_centroid(normalized_score);

if network_fitness_check[i] == True then
| collective_fitness_score[prompt] + = 1;

else
| pass;

end
if cell is free in prompt_archive then
| add prompt individual;
else
| add prompt individual if collective fitness score of the prompt is greater;
end




Generated Networks

Generated network 1:
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Generated network 3:




Generated network 4:

Generated network 5:
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