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INTERTECH ENGINEERING CONVERSATIONS
Al Engineering Transition Handbook

Episode 7: Controlling Al Tools, Usage, and Cost

Purpose: Help IT and engineering leaders understand what Al is costing,
connect spending to engineering value, and systematically reduce
unnecessary consumption without suppressing useful experimentation.

Handbook design: Module 7 confinues the same cumulative format as
Episodes 1-6: episode summary, leadership action checklist, practical
reference material, working session, worksheets, retained artifacts,
tomorrow-morning action, and maturity checkpoint.

Core Idea

Use the least expensive approach that can reliably produce the
engineering outcome you need. Expensive intelligence should be used
where it earns its cost. Routine work should move to less expensive
models, deterministic software, cached/retrieved context, or other lower-
cost paths when quality and risk allow.

Episode 7 Deliverable

An Al Cost and Value Map for engineering, plus a baseline for one
repeatable Al workflow and one measured cost-optimization experiment.

Episode Summary

As Al adoption matures, cost moves beyond a single per-seat
subscription. Engineering organizations may accumulate overlapping
tools, APl consumption, embedded Al features, agent activity, and model
usage with different pricing structures. The management problem is not
simply to spend less. It is to make spending visible, intentional, attributable,
and economically connected to successful engineering outcomes.

Episode 7 therefore shifts the unit of analysis from cost per token to cost
per successful engineering outcome. Token price still matters, but it is only
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one input. Reliability, retries, human correction, context size, agent
behavior, latency requirements, and engineering time all affect the true
economics.

The Episode 7 Cost Cycle

_ 2. BASELINE 3. OPTIMIZE 4. GOVERN

See the spending. Measure a successful Run one controlled Keep economics
Inventory tools, licenses, outcome. For one experiment. Change visible. Assign

APls, agents, pricing repeatable workflow, model, context, caching, ownership, thresholds,
methods, owners, and establish normal cost, agent behavior, output, periodic reviews, and

the engineering jobs success, correction, and or another cost lever and evidence for retaining,
being purchased. resource use. compare results. expanding, consolidating,

or retiring spend.

Optimization rule: Do not save money by making the engineering
outcome worse. Compare the optimized workflow with a baseline for
quality, success, human correction, and total cost.

IT Leader Action Checklist

Start with engineering. Build enough visibility to make decisions; do not
wait for perfect accounting.

Make Al spending visible

* Inventory paid Al tools, developer seats, APl accounts, usage-based
services, agent workflows, embedded Al features with meaningful
incremental cost, and reimbursed subscriptions.

* Record how each cost is priced: per seat, consumption, bundled
allowance, infrastructure, or another method.
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* |dentify the team, workflow, or application benefiting from each
Ccost.

* Write the engineering job being purchased. Avoid vague labels such
as 'productivity.'

Investigate overlap rather than automatically eliminating it
* |dentify tools that appear to solve the same engineering job.

* Ask why the second tool appeared and whether it provides a
materially better capability, quality level, workflow, or risk profile.

» Consolidate unexplained redundancy; intentionally retain overlap
when evidence shows that the additional capability earns its cost.

* Review unused or lightly used seats, but do not confuse frequency of
use with engineering value.

Baseline one repeatable Al workflow

* Measure a normal successful run: model(s), calls, context/input,
output, retries, tool operations, elapsed time, and approximate cost.

* Record whether a human must correct, redo, or complete the result.

* Define success before optimizing so a cheaper but inferior result
cannot be mistaken for savings.

* Where practical, estimate engineering effort removed or improved.

Select one cost experiment

* Choose one lever with a clear hypothesis: model routing, context
reduction, caching, output control, deterministic code, batching,
agent limits, or another relevant technique.

* Run representative tasks through both the current baseline and the
proposed change.

* Compare total successful-outcome cost, quality, reliability, latency,
and human correction.

* Standardize only when the new path preserves the required result
and improves the economics.
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Put boundaries around autonomous consumption
* Establish normal cost or resource use for repeatable agent workflows.

e Define limits on retries, iterations, runtime, tool calls, model escalation,
or total spend where the platform and task allow.

* Define what happens at the boundary: stop, escalate to a human,
request approval, switch strategy, or another controlled action.

* Make budgets proportional to task value and risk rather than
applying one arbitrary token ceiling to every workflow.

Give Al cost an owner

* Assign an accountable owner for each meaningful tool or
automated Al workflow.

e Set alerts or thresholds for unexpected consumption where practical.

* Review tools, models, prices, and capabilities periodically because Al
economics change quickly.

* Use reviews to decide whether to retain, expand, consolidate,
reroute, redesign, or retire spending.

Leadership Self-Check

Can we explain what engineering Al tools/ | =
services we are paying for and the job
each performs?

Can we distinguish justified multi-tool use . . "
from unexplained overlap?

Do we know the approximate cost of a " " "
successful run for at least one repeatable
Al workflow?

Do we compare cost optimizations " . "
against quality, reliability, and human
correction?

Do autonomous workflows have sensible " " .
resource boundaries and escalation
behavior?

Does each meaningful Al cost have an . . .
owner and a periodic review point?
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Al Cost and Value Map

Use this as the engineering-level inventory promised in the episode. Add
financial precision later if needed:; first make the spending explainable.

Tool / service / Pricing Who / what Engineering job Decision /
workflow method uses it purchased next review

Useful inventory fields to add when available

* Monthly or annual seat cost; active seats; meaningful active use;
renewal date.

* APl or consumption spend by team, application, workflow, model, or
environment.

* Bundled allowances and overage behavior.

* Infrastructure cost for self-hosted/open models, including compute,
operations, monitoring, and engineering support.

* Known contractual minimums, commitments, or enterprise discounts.
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Tool Decision Guide

Same job, similar quality, little differentiating value

Overlap, but one tool materially outperforms on a

valuable task

Low frequency, high engineering value

High use, weak measurable outcome

Capability now exists in another already-paid platform
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Likely action to evaluate

Consolidate or reduce seats.

Retain intentionally; document the job and eligible
users/workflows.

Do not remove based on utilization alone; compare
value with cost.

Investigate workflow, training, tool fit, or replacement.

Retest before renewal and consolidate if outcomes
are equivalent.
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Al Workflow Cost Baseline Worksheet

Choose one repeatable workflow. The objective is to understand the cost
of a successful completed outcome, not merely the list price of the
model.

Workflow / engineering outcome
Owner / team
Current tool(s) and model(s)

What counts as a successful completion?

Typical number of model calls
Typical retries / repeated attempts

Typical input/context size or other usage measure
Typical output size or other usage measure
Tool/API operations triggered by the agent

Typical elapsed time

Approximate Al/service cost per successful run
Human review/correction normally required
Approximate engineering effort removed or improved
Failure behavior and cost when unsuccessful

Current cost anomalies or concerns

Intertech, Inc. - MN Intertech.com



INTERTECH ENGINEERING CONVERSATIONS Mmsnrzcn

Baseline reminder

A less expensive model that requires repeated retries, produces more rework, or
increases human review may have a higher cost per successful outcome than a
more expensive model that succeeds reliably.

Al Cost Optimization Playbook:
Model & Workflow Design

Treat these as experiments. Availability and pricing differ by provider and
will change. The durable question is whether the technique preserves the
required engineering outcome while reducing total cost.

Route work by difficulty and risk

* Strong model -> cheaper model handoff: use a capable model for
architecture, ambiguity, difficult reasoning, or planning; hand routine
follow-through to a lower-cost approved model when testing shows it
can execute reliably.

* Task classes: define a small number of work classes and an
approved default model for each instead of letting every request
automatically use the strongest model.

* Escalation: start with a lower-cost model for eligible work and
escalate only when confidence, validation, or failure condifions
indicate that more capability is needed.

* Quality gates: route only where tests, structured validation, or human
review can verify that the less expensive path remains acceptable.

Remove unnecessary model calls

* Use ordinary code for deterministic calculations, validation,
formatting, filtering, comparisons, routing, and fixed business rules
when software can perform them reliably.

* Reuse already-computed results instead of asking a model to
regenerate the same classification or transformation.

* Avoid calling a model merely to move structured data between
tools.
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* In agents, inspect whether every reasoning step or tool selection truly
requires another inference call.

Match service level to the workload

* Use interactive/high-priority processing when a person or system truly
needs the response immediately.

* Evaluate batch, asynchronous, deferred, or lower-priority processing
for offline analysis, bulk transformation, scheduled summaries, or
other non-interactive work when available.

» Group appropriate homogeneous work when provider economics
and quality support batching.

* Do not accept extra latency merely for lower cost when it damages
the engineering workflow or business outcome.

Al Cost Optimization Playbook:
Tokens, Context & Output

Token efficiency should reduce information that does not improve the
result - not remove context that the model genuinely needs.

Send the right context, not all available context

* Retrieve the few relevant files, knowledge entries, or document
sections for the current task rather than automatically sending an
entire repository or knowledge base.

* Exclude stale, duplicated, or unrelated material before it reaches the
model.

* Separate tasks when a long conversation begins carrying history that
no longer affects the current decision.

* Use the Episode 6 Reusable Engineering Context Library to deliver
targeted organizational knowledge rather than repeatedly pasting
broad background material.
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Reuse stable context efficiently

* Evaluate provider-supported prompt/context caching when large
stable instructions or reference material recur across many requests.

* Structure prompts so stable reusable material can remain stable
while task-specific content changes, when the platform's caching
behavior benefits from that structure.

* Measure actual cache reuse. A cache that is rarely hit may add
complexity without meaningful savings.

* Keep cached context governed: cost savings do not justify
repeatedly serving outdated engineering information.

Manage long-running sessions

* Summarize or compact completed decisions when the full
conversational history is no longer needed.

« Start a fresh task/session when the work changes substantially, while
carrying forward only the state required for continuity.

» Store durable facts in authoritative reusable context instead of
relying on an indefinitely growing chat history.

» Watch for workflows where context size grows every turn even
though useful information does not.

Control output and reasoning effort

* Request structured or concise output when the next system step only
needs a small result.

* Set output limits where supported and appropriate.

» Use deeper reasoning or larger outputs when they materially improve
difficult work; do not enable maximum effort by default for routine
tasks.

* Avoid generating prose explanations, alternatives, or artifacts that no
human or downstream process will use.
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Al Cost Optimization Playbook:

Agents & Autonomous Work

Agents can multiply consumption because one user request may trigger
many model calls, tool operations, retries, and revisions. Cost controls
should be designed alongside the authority boundaries from Episode 4.

Define normal resource use

* Record typical model calls, retries, tool calls, runtime, and successful-
run cost for important repeatable agents.

* |[dentify the difference between normal variation and a stuck or
unusually expensive run.

* Track model escalation: an agent that repeatedly jumps to the most
expensive model may need better routing or clearer task
boundaries.

Establish bounded persistence

* Limit retries or iterations for tasks where repeated attempts are
unlikely to add value.

* Set tool-call or runtime boundaries where appropriate.

* Define a task-level spend threshold or normal cost range for
repeatable workflows when measurable.

* At the boundary, stop or escalate rather than allowing indefinite
autonomous consumption.

Improve the failure path

* Ask whether a human can resolve the problem more cheaply after
one or two failed attempts than the agent can after ten.

e Capture common failure reasons and improve instructions, context,
tools, or routing rather than paying for the same failed loop
repeatedly.

* Do not automatically retry identical requests. Change the strategy,
add missing information, or escalate.
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* Treat a sudden cost increase as an operational signal that may
reveal context growth, tool failure, model changes, or a new fask

pattern.

Agent Cost Boundary Worksheet

Agent / workflow

Normal successful-run cost / resource

range

Normal calls / retries / runtime

Maximum retry / iteration boundary

Tool-call or runtime boundary

Model escalation rule

Spend / anomaly threshold

Action at boundary

Owner / alert recipient

Evidence the boundary is not harming
success
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Stop | Human approval | Human takeover | Alternate strategy |

Other
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Cost Optimization Experiment Worksheet

Change one meaningful variable at a time when practical so the team
can understand what caused the economic difference.

Workflow / task class

Baseline from Section 4

Optimization hypothesis

Technique being tested

Representative test set

Baseline successful-outcome cost

Optimized successful-outcome cost

Baseline success / quality result

Optimized success / quality result

Baseline human correction / review

Optimized human correction / review

Latency or operational impact

Estimated savings at expected volume

Decision

Guardrail / conditions for using the optimized path

Owner / next review date
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Example: routine follow-through can move to a
lower-cost model without reducing successful
completion.

Model routing | Context reduction | Caching |
Output control | Deterministic code |
Batch/deferred processing | Agent boundary |
Other

Standardize | Revise and retest | Reject | Limited
use
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Model Routing Strategy Worksheet

Use this after the first experiment to begin making model choice
intentional. Keep the number of routing classes small enough to operate.

Difficulty / risk | Default path Escalate when... Validation Evidence / cost

Routing examples to evaluate

* High ambiguity / high consequence: strongest approved reasoning
capability, with appropriate human judgment.

* Well-defined implementation: lower-cost capable model if
representative tests show equivalent acceptable outcomes.

* Routine follow-through: lower-cost model, structured automation, or
deterministic code.

* Failed lower-cost path: escalate based on validation failure or
confidence signal rather than retrying indefinitely.

Do not route on price alone

Include security, privacy, contractual requirements, latency, tool
integration, context limits, quality, failure cost, and human correction. The
cheapest inference price can produce the most expensive completed
task if reliability is poor.
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Additional Economics to Evaluate

These are not automatic savings. They belong in the evaluation set when
scale or workload characteristics justify them.

Open or self-hosted models

» Compare total cost of ownership: compute/GPU capacity, idle
utilization, platform engineering, upgrades, monitoring, security,
support, and operational staffing.

* Test representative workload quality against hosted alternatives; a
lower infrastructure bill is not useful if engineering correction rises
mafterially.

» Consider privacy, data residency, latency, customization, and
predictable high-volume workloads as potential reasons to evaluate
self-hosting beyond token price.

* Revisit the economics as model sizes, hardware, hosted prices, and
workload volume change.

Subscription vs. APl / usage economics

» Compare per-seat licensing with actual usage patterns when both
commercial options exist.

* For occasional high-value users, determine whether a seat or usage
path better matches the workload.

e For heavy automated use, examine consumption discounts,
commitments, or enterprise pricing - but avoid commitments before
the workload is understood.

» Watch for bundled Al capabilities in tools already licensed; retest
whether a separate product still earns its incremental cost.
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Periodic Tool & Model Review

Review question Evidence

Is the original engineering job still needed? Usage + workflow owner Retain / retire

Is another approved tool now equivalent? Representative comparison Consolidate / retain
overlap

Can a lower-cost model now meet the Routing experiment Reroute / keep

requirement?

Has price or packaging materially changed? Current commercial terms Renegotiate / change
path

Is autonomous consumption behaving Cost/run + anomalies Adjust boundary /

normally? investigate

Cost Ownership & Monitoring Worksheet

The purpose of monitoring is early visibility and engineering feedback, not
policing individual developers.

Recommended signals
* Total engineering Al spend and trend.

* Seat utilization plus the engineering job served by each licensed
product.

» Usage spend by major team, application, workflow, or agent where
attribution is practical.

» Cost per successful outcome for selected repeatable workflows.
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* Agent anomalies: unusual retries, tool calls, runtime, model
escalation, or cost/run.

* Savings or value from standardized optimization experiments.

Cost / workflow Owner Normal range / Alert / review Action if Review
budget trigger exceeded cadence

Budget principle: A cost threshold is a signal to investigate, not proof that
the spend is bad. A workflow may justifiably cost more when it is doing
more valuable work.

Working Session:
Build the First Al Cost and Value Map

Recommended format: 60-90 minutes with the engineering leader, an
engineering/platform representative, someone who can see relevant
licensing or usage costs, and the owner of one repeatable Al workflow.

Opening prompt:

"What are we paying for, what engineering job is each cost buying, and
where can we test a less expensive path without reducing the result?”
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Working sequence

* Build the first engineering Al Cost and Value Map.

* Mark obvious unused seats, unexplained overlap, and usage-based
costs with unclear ownership.

* Choose one repeatable workflow and complete the Workflow Cost
Baseline.

* |[dentify one optimization hypothesis from the playbook.
* Define the quality/success test before running the experiment.

* If the workflow is agentic, define normal resource use and an
escalation boundary.

* Assign an owner and a date to compare baseline and optimized
results.

* Set a periodic review point for tools, models, and pricing.

Working-session outputs

The session should end with a first Al Cost and Value Map, one completed
workflow baseline, one defined optimization experiment, named
ownership, and - where relevant - an agent cost boundary.

Working notes

Tomorrow-Morning Action & Handbook Retention

Tomorrow morning:

* Create an inventory of the Al tools and meaningful usage-based
services engineering is paying for.

* For each, record how it is priced, who or what uses it, and the
specific engineering job it performs.

* Choose one repeatable Al workflow and establish the approximate
cost of a successful outcome.
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* Select one optimization experiment: model routing, context
reduction, caching, agent limits, deterministic replacement, output

control, batching, or another relevant lever.

 Compare the optimized path with the baseline for cost, success,
quality, latency, and human correction.

* Give the tool/workflow an owner and define the next review point.

What this step accomplishes

The organization moves from simply receiving Al invoices to managing Al
economics. Leaders can explain what they are buying, engineering
teams can experiment with less expensive workflow designs, and
autonomous consumption becomes observable and bounded without
discouraging useful Al adoption.

Retain for the cumulative handbook

Al Cost and Value Map - tools, pricing method, users/workflows,

engineering job, ownership, and review decision.

Key retained artifact

Episode 1

Episode 2

Episode 3

Episode 4

Episode 5

Make Al usage visible

Validate lifecycle productivity

Create shared engineering

standards

Set appropriate Al authority

Prevent Al-generated technical
debt
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Complete

Complete

Complete

Complete

Complete

Al Usage Inventory + Learning Loop

Lifecycle Evidence + Reliable
Leverage Candidates

First Standards + Classification +
Improvement Path

Al Autonomy Map + Agent
Boundaries

Al Technical Debt Control Map
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* Al Workflow Cost Baselines - successful-outcome economics for
important repeatable workflows.

» Cost Optimization Experiment Worksheets - evidence for model
routing, context/caching, agent, output, batching, deterministic-
code, or other changes.

* Model Routing Strategy - approved task classes, default paths,
escalation conditions, and validation.

» Agent Cost Boundaries - normal resource use, limits, anomaly
thresholds, and escalation behavior.

» Cost Ownership & Monitoring Record - budgets/ranges, alerts,
owners, actions, and review cadence.

Episode 7 Maturity Checkpoint
* We can explain what engineering Al spending is buying.
* We distinguish intentional multi-tool use from unexplained overlap.

* We measure selected workflows by cost per successful outcome
rather than token price alone.

* We route work according to required capability, quality, and risk
rather than always using the strongest model.

* We actively reduce unnecessary context, model calls, output, retries,
and autonomous consumption where evidence supports it.

* Important agent workflows have observable resource use and
sensible escalation boundaries.

* Meaningful Al costs have owners and periodic economic review.

* Optimization experiments are standardized only when they preserve
the required engineering result.
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