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MosaicML Optimizes Training Efficiency, Not Learning Governance
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MosaicML, now integrated into Databricks, developed algorithmic methods to make model training faster and more cost-effective. The Composer library
combines training recipes including progressive resizing, layer freezing, label smoothing, and mixed precision to reduce training time without sacrificing
accuracy. The efficiency gains are real. But optimizing how fast a model trains is not the same as governing what it learns. The recipes accelerate learning
dynamics without controlling which representations form at which depths or maintaining provenance through the training process. The gap is between
efficient training and governed training.

What MosaicML built
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MosaicML's core contribution is the insight that many independent algorithmic improvements to training can be composed together for multiplicative
speedup. Progressive image resizing trains on small images first and scales up. Layer freezing stops updating converged layers. Selective backpropagation
skips examples the model already handles well. These techniques reduce compute requirements substantially when applied together.

The Composer library provides a modular framework for applying these methods. Researchers can mix and match training recipes to optimize their
specific training pipeline. The platform also provides optimized training infrastructure for running large-scale training jobs efficiently. The entire focus is
on achieving the same training outcome with less compute, less time, and less cost.

The gap between efficiency optimization and learning governance
Efficiency optimization asks: how can we achieve the same learned model with fewer resources? Learning governance asks: how can we control what the
model learns, at what depth, with what provenance? The first holds the learning objective constant and reduces the cost. The second changes the learning
objective to include governance constraints.

MosaicML's layer freezing illustrates the proximity of these concerns. Layer freezing stops gradient updates to layers that have converged, saving
compute. This is an efficiency decision: the layer has learned enough, so stop spending resources on it. Depth-selective gradient routing makes a
governance decision: this layer should only learn from these categories of examples, regardless of whether it has converged on others. Layer freezing is a
special case of gradient routing where the routing decision is "no more gradients." Training governance generalizes this to arbitrary routing policies based
on provenance, depth, and governance constraints.

Selective backpropagation similarly borders on governance. Skipping examples the model handles well is an efficiency decision. Routing specific
examples to specific layers based on what the model should learn from them is a governance decision. The computational machinery is similar. The intent
and control granularity are different.

What training governance enables for efficiency-optimized training
With depth-selective training governance, MosaicML's efficiency recipes gain governance semantics. Layer freezing becomes governance-directed: a
layer is frozen not just because it converged but because the governance policy determines it has learned the representations it should learn from the
current training phase. Selective backpropagation becomes governance-selective: examples are routed based on governance policy rather than just model
confidence.

The composition framework that MosaicML pioneered is naturally suited to training governance. Governance constraints can be composed with efficiency
recipes. A training pipeline might apply progressive resizing for efficiency, depth-selective gradient routing for governance, and provenance tracing for
accountability simultaneously. The modular composition framework supports governance primitives as additional composable methods.

Entropy-based depth profiles provide a governance metric that interacts with efficiency decisions. If a layer's entropy profile indicates it has absorbed the
intended representations, efficiency-based freezing and governance-based completion align. If the layer has converged on the wrong representations,
governance overrides efficiency to retrain. The two objectives become coordinable through shared metrics.

The structural requirement
MosaicML solved composable training efficiency through algorithmic methods. The structural gap is between optimizing training speed and governing
what models learn. Training governance provides depth-selective gradient routing that extends MosaicML's layer-level control from efficiency to
governance, provenance tracing through efficiency-optimized training, and composable governance primitives that integrate with existing efficiency
recipes.

Training Governance All 21 steps →

Govern what the model learns, at what depth, with what provenance.
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Subject to one or more pending U.S. and international patent applications, see Patents for the current list and status. No license, express or implied, is
granted. Any use requires a separate written agreement—see Licensing. Patent applications referenced on this site are pending. Claim scope, if any, is
subject to examination and may issue in altered form or not at all. See Legal for terms and conditions.
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