
MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Course 6141: Business Analytics & AI

Session 4.1: Integration of Business Analytics and Enterprise AI Architecture: End-
to-End Decision Systems

PEDAGOGICAL AGENDA 1:2 Delivery Rhythm

Session Learning Architecture
Structured 3-hour applied computing session designed for business students with zero prior
coding experience.

STRATEGIC OUTCOME Operational Autonomy

Business Analytical Competency
Transforming passive spreadsheet users into autonomous programmatic decision makers.

Phase 1 (60 Min Lecture): Computational foundations, business vocabulary, and syntactic
mechanics.

•

Phase 2 (120 Min Lab): Guided hands-on implementation, error diagnosis, and AI co-pilot
resolution.

•

Zero Fluff Mandate: Focus directly on executable Python code, tabular data wrangling, and
commercial intelligence.

•

Speed & Scale: Processing datasets exceeding spreadsheet limits with instantaneous
vectorized execution.

•

Repeatable Pipelines: Replacing manual copy-paste workflows with fully automated Python
scripts.

•

AI Debugging Literacy: Leveraging modern IDEs to diagnose and resolve errors
independently.

•
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Vocabulary & Definitions

Core Computational Keywords & Business Meaning

CONCEPT 01 Core Keyword

End-to-End Decision Pipeline
A unified software pipeline connecting data ingestion, automated preprocessing, model
inference, and operational decision triggers into a single automated system.

CONCEPT 02 Core Keyword

Batch vs. Real-Time Inference
Batch inference scores millions of records offline on scheduled schedules (e.g., nightly credit
updates), while real-time inference scores individual transactions in milliseconds via APIs.

CONCEPT 03 Core Keyword

Model Serialization (joblib)
Saving trained Scikit-Learn model weights and preprocessing transformers to disk (`.joblib`
format) to load into production systems without retraining.

CONCEPT 04 Core Keyword

Data Drift & Model Degradation
The real-world phenomenon where macroeconomic shifts or consumer behavior changes
degrade model accuracy over time, requiring continuous monitoring.
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE System Mechanics

Computational Foundations & Business Operations

PILLAR 01 Architecture

**Core Programming & Computational Foundations
**

PILLAR 02 Architecture

Bridging Analytics Models to Operational Production
Training a model inside a Jupyter notebook creates zero business value until it is integrated into
operational software workflows that trigger actions: sending retention offers, halting fraudulent
cards, or adjusting prices.

PILLAR 03 Architecture

Inference Latency vs Computational Throughput
Choosing the right architectural pattern. Real-time inference requires sub-second response times
(APIs), whereas enterprise batch scoring handles massive volume overnight with lower
infrastructure cost.

PILLAR 04 Architecture

Model Persistence and Environment Reproducibility
Serializing trained models using `joblib` allows developers to deploy pre-trained pipelines directly
into production execution environments, separating heavy training compute from lightweight
inference.
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Workbench & AI Workflow

Google Antigravity IDE Architecture & AI Debugging Protocol

[1] File Explorer

Project Hierarchy
Manage datasets in data/, scripts in root, and
exported artifacts.

[2] Code Editor

Syntax Workspace
Modern syntax highlighting, lint diagnostics,
and line-by-line script authoring.

[3] AI Agent Chat

AI Pair Programmer
Paste error screenshots directly to inspect root
causes and get verified fixes.

[4] Terminal

Execution Engine
Run Python scripts (python script.py) and
view console logs and tracebacks.

Zero-Friction AI Error Resolution Protocol
1. Capture: Press Win + Shift + S to clip terminal error traceback.
2. Paste: Press Ctrl + V into AI Chat [3] with "Explain root cause & fix".
3. Apply: Review the explanation and apply verified fix into Editor [2].
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Style 2 Harvard Dual-Pane Editor

Script Demonstration 1: Script Demonstration 1

session_4_1_demo_1.py Python 3.10

1
2
3
4
5
6
7
8
9
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14

"kw">class="kw">import joblib
    "kw">class="kw">from sklearn.linear_model "kw">class="kw">import LogisticRe
    "kw">class="kw">import numpy "kw">class="kw">as np

    # Train a baseline model
    X_sample = np.array([[10, 0.2], [50, 0.8], [20, 0.3], [70, 0.9]])
    y_sample = np.array([0, 1, 0, 1])
    clf = LogisticRegression()."fn">fit(X_sample, y_sample)

    # Serialize model to disk
    joblib.dump(clf, "data/production_fraud_model.joblib")

    # Reload model "kw">class="kw">in production context
    deployed_model = joblib.load("data/production_fraud_model.joblib")

$ python session_4_1_demo_1.py [Exit 0]

1 Syntactic Structure
Importing production libraries and defining clean analytical data structures.

2 Vectorized Transformation
Applying deterministic operations across the full dataset without fragile cell
references.

3 Console Verification
Emitting formatted business KPIs to the terminal for auditability and compliance.
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Style 2 Harvard Dual-Pane Editor

Script Demonstration 2: Script Demonstration 2

session_4_1_demo_2.py Python 3.10

1
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"kw">class="kw">import pandas "kw">class="kw">as pd

    df = pd."fn">read_csv("data/session_4_1_dataset.csv")

    "kw">class="kw">def run_batch_inference(data_batch, model):
        # Simulated batch score
        data_batch["Inference_Confidence"] = data_batch["Model_Accuracy_Score"]
        data_batch["Action_Required"] = data_batch["Inference_Confidence"].appl
            lambda x: "Review" "kw">class="kw">if x < 0.94 "kw">class="kw">else
        )
        "kw">class="kw">return data_batch

    scored_batch = run_batch_inference(df, deployed_model)
    "fn">print(scored_batch[["Batch_Run_ID", "Pipeline_Stage", "Action_Required

$ python session_4_1_demo_2.py [Exit 0]

1 Syntactic Structure
Importing production libraries and defining clean analytical data structures.

2 Vectorized Transformation
Applying deterministic operations across the full dataset without fragile cell
references.

3 Console Verification
Emitting formatted business KPIs to the terminal for auditability and compliance.
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Style 2 Harvard Dual-Pane Editor

Script Demonstration 3: Script Demonstration 3

session_4_1_demo_3.py Python 3.10

1
2
3

latency_threshold_ms = 500
    latency_alerts = df[df["Latency_Milliseconds"] > latency_threshold_ms]
    "fn">print(f"Pipeline Stages Exceeding Latency Threshold ({latency_threshold

$ python session_4_1_demo_3.py [Exit 0]

1 Syntactic Structure
Importing production libraries and defining clean analytical data structures.

2 Vectorized Transformation
Applying deterministic operations across the full dataset without fragile cell
references.

3 Console Verification
Emitting formatted business KPIs to the terminal for auditability and compliance.
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MODULE 4: ENTERPRISE DECISION SYSTEMS & GOVERNANCE Hands-On Practice

Interactive Two-Tier Lab Protocol & AI Diagnosis

EXERCISE 1 Guided Lab

Foundational Implementation
Step-by-step guided practice establishing baseline syntax mastery in Antigravity IDE.

EXERCISE 2+ Coding Challenge

Advanced Scripting & AI Debugging
Applied programming challenge expanding pipeline logic and resolving intentional
exceptions.

The Pedagogical Contract
Computational mastery develops through active problem-solving. By creating intentional errors and using AI co-pilots to resolve them, students build lifelong debugging autonomy.

Step 1: Ingest dataset from data/session_4_1_dataset.csv.•
Step 2: Implement core analytical functions and compute primary business metrics.•

Step 3: Format console outputs and verify calculations against baseline ledger totals.•
Step 4: Run in Terminal [4] and confirm clean execution with exit code 0.•

Task 1 (Pipeline Expansion): Add secondary business unit logic and multi-tier calculations.•
Task 2 (Deliberate Error & AI Capture): Introduce intentional syntax or type error, capture
traceback with Win + Shift + S, and diagnose via AI Chat [3].

•

Task 3 (Verified Production Run): Apply verified fix, export audit output, and confirm zero
errors with return code 0.

•
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