AP Computer Science Principles • Big Idea 2: Data	Exercise 2 • 2.2
EXERCISE 2 • LESSON 2.2
Bandwidth Budget Advisor

Name: __________________________   Period: ______   Date: __________
25 minutes  •  3 contexts - choose and justify
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-2-2-exercise-2
You are the technology advisor for three clients, each stuck on a compression decision. For each context, name what matters most (perfect reconstruction vs. minimum size/transmission time), recommend LOSSLESS or LOSSY by name, and state the trade-off your choice accepts. Advanced students also predict which data would shrink the most, reasoning from redundancy. Vague 'just compress it' advice scores zero.
CB Standard (required): what matters most in the context + the compression family (lossless or lossy) + the trade-off accepted, for all 3 contexts. Enrichment (optional): also predict the size reduction using redundancy (EK DAT-1.D.3).
Three-Step Method - use for every context
	Step
	What to do

	Step 1 - Predict first
	Anchor your gut choice before analyzing. Writing your own answer first keeps a convincing wrong option from swaying you.

	Step 2 - Name what matters most
	Decide the context's priority: must the original be reconstructed perfectly, or is minimizing data size / transmission time the top concern? The CED decides the family from that one answer.

	Step 3 - Choose and state the trade-off
	Name lossless or lossy AND the cost you accepted (fewer bits saved, or permanent approximation). A family named without its trade-off is an incomplete recommendation.


	Enrichment — beyond CB-required content
Enrichment (redundancy reasoning): Strong answers also predict HOW MUCH each file will shrink. Size reduction depends on both the redundancy in the data and the algorithm (EK DAT-1.D.3): repetitive text and flat-color images collapse; random or already-compressed data barely budges. A mixed collection deserves a split decision — one family per data type, not one family for everything.


Scenario 1     Foundational
An author has finished a 900-page novel and must email the manuscript to an editor tonight, but the attachment is over the mail server's size limit. Every character of the manuscript must arrive exactly as written — the editor's contract requires the submitted text to be the text. Recommend a compression approach.
What matters most in this context (perfect reconstruction vs. size/time):   

Compression choice (lossless or lossy) + the trade-off accepted:   

Enrichment — which data shrinks most, and why (redundancy):   

Scenario 2     Core
A school is live-streaming its graduation ceremony to relatives overseas on a weak uplink connection. During a test run, the full-quality stream kept freezing and dropping out. Families care that the stream keeps moving in real time; nobody will study individual frames. Recommend a compression approach.
What matters most in this context (perfect reconstruction vs. size/time):   

Compression choice (lossless or lossy) + the trade-off accepted:   

Enrichment — which data shrinks most, and why (redundancy):   

Scenario 3     Challenge
A student's phone storage is nearly full. Two things are eating the space: a folder of scanned legal documents for a family court case (the lawyer says every page must remain exact), and about 2,000 vacation photos the student browses on the phone screen. One compression setting will not fit both. Recommend a complete plan.
What matters most in this context (perfect reconstruction vs. size/time):   

Compression choice (lossless or lossy) + the trade-off accepted:   

Enrichment — which data shrinks most, and why (redundancy):   
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