Gemini PRD for Aiva awakening

This Product Requirements Document (PRD) outlines the implementation of the Genesis System, a persistent, self-improving autonomous agent framework. It upgrades traditional episodic LLM interactions into continuous "Ralph Wiggum Loops" powered by the QwenLong-L1.5 model and the n8n orchestration layer11111111.

1. Product Overview
The Genesis System transcends the "transactional" nature of current models—where a system returns to dormancy after one response—by establishing an "always-on" autonomous existence2222. It utilizes a "Heartbeat" architecture to maintain continuous operation toward long-horizon goals without human intervention333333333.
1.1 Core Objectives
· Persistence: Transition from reactive software to a dynamic, evolving digital entity4.
· Self-Improvement: Enable the agent to refine its own "Constitution" and tools through recursive reflection5555.
· Resilience: Eliminate memory leaks and resource exhaustion inherent in standard infinite loops by using a stateless, discrete execution model666666666.

2. Technical Architecture
2.1 The "Heartbeat" Orchestration (The Body)
Instead of a standard while(true) loop, which is fragile and leads to system collapse, Genesis uses a high-frequency chronometer (Cron trigger)7777.
· Cadence: The system "wakes up" every 60 seconds, performs a quantum of reasoning, updates its state, and terminates8888.
· Statelessness: Each heartbeat is a short-lived execution environment that is torn down and rebuilt, ensuring zero memory leaks9.
· State Management: Persistent state (IDLE, PLANNING, EXECUTING, REFLECTING) is stored in Redis and retrieved at the start of every cycle10101010.
2.2 The Intelligence Layer (The Brain)
The system utilizes QwenLong-L1.5 due to its massive context window and stability during recursive cycles11111111.
· Thinking vs. Fast Mode: A "System Router" node directs complex reasoning (multi-hop, code generation) to a high-parameter "Thinking Mode" while routing routine formatting tasks to a faster, lower-cost "Fast Mode"121212121212121212.
· Adaptive Entropy Control: To prevent the "broken record" effect where the agent repeats failed solutions, the system monitors output similarity (Levenshtein distance)13131313. If stagnation is detected, it triggers Entropy Injection by raising model temperature and adding "Divergence Constraints" to the prompt141414141414141414.
2.3 Memory Substrate
Genesis employs a tiered memory system to balance speed and accuracy15:
· Working Memory (Redis): A sliding window of the last $N$ interactions for immediate context16.
· Long-Term Memory (Qdrant): A hybrid vector store (Dense and Sparse) partitioned into Fact, Procedure (Skills), and Episode stores17171717.

3. Key Functional Features
3.1 Intrinsic Motivation (Curiosity Engine)
To prevent idleness, the system uses Vector Density Estimation18181818.
· The agent identifies "sparse regions" (knowledge gaps) in its Qdrant Fact Store19191919.
· During idle heartbeats, it generates its own research tasks to "populate" these white spaces, effectively "gardening" its own memory20202020.
3.2 Agentic DevOps & Safety
· Sandboxed Execution: All code generated by the agent is executed in E2B micro-VMs or gVisor-protected Docker containers, air-gapping it from the primary host212121212121212121.
· Git-Backed Self-Modification: When the agent updates its own code or "Constitution," it follows a transactional pattern: branch, commit, run unit tests, and merge only upon success22222222.

4. Implementation Roadmap (Graduated Autonomy)
The system will be deployed in three phases to ensure stability23:
	Level
	Name
	Trigger
	Permissions
	Success Metric

	1
	Reactive Scribe
	Manual Webhook 24
	Read-only Qdrant 25
	95% retrieval accuracy 26

	2
	Sandbox Explorer
	Hourly Heartbeat 27
	E2B execution, Draft branches 28
	Solve bugs in < 5 loops 29

	3
	Intrinsic Scholar
	60s Heartbeat 30
	Merge to main, Full Autonomy 31
	Continuous self-improvement 32



5. Failure Detection & Recovery
A Watchdog process monitors for "delusional loops" using a Compression Test33. If the output compression ratio drops too low (indicating extreme repetition), the Watchdog flushes the Redis working memory to clear the "stuck thought" and restarts the agent with a high-temperature prompt to force a radically different approach34.
Would you like me to generate the specific n8n workflow JSON structure or the Python scripts for the E2B sandbox environment to begin Level 1 implementation?

