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Weights & Biases Tracks Experiments, Not Learning Governance

by Nick Clark | Published March 28,2026 | PDF

Weights & Biases provides experiment tracking, model versioning, dataset management, and hyperparameter optimization for machine learning teams.
The platform records metrics, gradients, model checkpoints, and system performance throughout training runs. The observation is comprehensive. But
observing training and governing training are structurally different operations. W&B records what happened during learning. It does not control what the
model learns at what depth, which examples influence which representations, or whether the resulting knowledge is governed by policy. The gap is
between tracking and governance.

What Weights & Biases built
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W&B's experiment tracking captures loss curves, gradient distributions, activation patterns, model weights, hyperparameters, and custom metrics across
training runs. The platform enables comparison across experiments, identification of which hyperparameter configurations produced the best results, and
reproduction of successful training runs. The model registry tracks model versions with lineage from training data through to deployed artifacts.

The tracking is detailed and useful for understanding training dynamics after the fact. A researcher can examine why one training run outperformed
another by comparing loss trajectories, gradient statistics, and hyperparameter choices. But the tracking is observational. It records the training process. It
does not intervene in the training process to govern how learning occurs.

The gap between experiment tracking and training governance

Experiment tracking answers the question: what happened during training? Training governance answers a different question: what should happen during
training? Tracking is passive observation. Governance is active control. A training run tracked by W&B may show that gradients in certain layers became
pathologically small or that memorization occurred in later epochs. The tracking records these events. Training governance prevents them.

W&B's hyperparameter sweeps represent a step toward governance: they systematically explore hyperparameter space to find configurations that produce
better outcomes. But the governance operates at the hyperparameter level, not the learning dynamics level. Adjusting learning rate or batch size changes
the global training dynamics. Depth-selective gradient routing controls which layers absorb influence from which training examples. The granularity of
control is fundamentally different.

The provenance gap is also significant. W&B tracks which dataset version and which hyperparameters produced a model. It does not track which specific
training examples influenced which specific learned representations. Provenance-traceable training governance maintains this finer-grained connection,
enabling accountability at the representation level rather than the experiment level.

What training governance enables for experiment tracking

With depth-selective training governance, W&B's tracking infrastructure gains governance semantics. Instead of passively recording gradient
distributions, the governance layer actively routes gradients based on policy. The tracking records both the governance decisions and their effects, creating
an auditable record of not just what happened but what was intended and whether the intention was achieved.

Entropy-based depth profiles provide a governance metric that W&B can track: the complexity state at each layer throughout training. When entropy at a
layer deviates from the governance profile, the system intervenes rather than merely recording the deviation. The tracking becomes a governance
dashboard rather than a historical log.

Provenance-traceable training extends W&B's experiment lineage to the representation level. Instead of tracking that this model was trained on this dataset
with these hyperparameters, the system tracks that this specific learned behavior was influenced by these specific training examples through these specific
gradient paths. The experiment tracking evolves from run-level provenance to representation-level provenance.

The structural requirement

Weights & Biases solved experiment tracking and model versioning for machine learning teams. The structural gap is between observing training
dynamics and governing them. Training governance provides depth-selective gradient routing that actively controls learning, entropy-based profiles that
govern layer-level dynamics, and representation-level provenance that extends experiment tracking from run lineage to learned-behavior accountability.

Training Governance All 21 steps —
Govern what the model learns, at what depth, with what provenance.
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Training Efficiency, Not Learning Governance
Training Governance overview —
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