INT-1540 — Week of 2026-09-22
Implementing Mass Storage — INT-1540
Week 9 · Module 9: Implementing Mass Storage
Name (last name and class year only): ___________________________________
This companion enhances the PGCC curriculum; it does not replace it. Canvas is the official record of your grade.
Students with a 504 plan or IEP: your accommodations apply through PGCC Disability Support Services.

Objectives
• Distinguish MBR and GPT partition tables and their limits
• Explain NTFS, FAT32, and exFAT file systems and their use cases
• Initialize, partition, and format drives in Windows
• Describe TRIM and why SSDs should not be defragmented

Key Terms
GPT
GUID Partition Table — 128 partitions, drives over 2 TB, required for UEFI boot.
NTFS
Windows default file system — supports permissions, journaling, and large files.
exFAT
Cross-platform removable media file system — no file size cap.
TRIM
OS command informing the SSD which freed blocks can be pre-erased.
Disk clone
Sector-by-sector drive copy written directly to a destination drive.

The Concept
Before a drive stores data it needs a partition table (MBR or GPT) and a file system (NTFS, exFAT, FAT32). MBR is limited to 2 TB and 4 primary partitions — adequate for legacy but not for modern large drives. GPT supports up to 9.4 ZB and 128 partitions — required for UEFI booting and Windows 11. NTFS is the Windows OS drive standard: journaling recovers from power loss, permissions enforce security. exFAT is the go-to for USB drives shared between Windows and macOS. TRIM keeps SSDs fast over time — defragmentation only wastes write cycles on flash storage.

Worked Examples
Example 1:
[object Object]

Common Mistakes to Avoid
• Initializing a UEFI boot drive with MBR — Windows 11 will not boot in UEFI mode from MBR.
• Using FAT32 for a large external drive — 4 GB file size limit blocks large video files.
• Defragmenting an SSD — TRIM handles SSD maintenance; defrag only burns write cycles.

My Notes
Use this space to write notes during class. Focus on what your facilitator emphasizes.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Self-Check Questions
Cover the answers below. Try each question before reading the answer.
1. Which partition table supports drives larger than 2 TB?
• A. GPT (GUID Partition Table)
• B. MBR (Master Boot Record)
• C. FAT32 partition scheme
• D. NTFS logical volume
 
2. Windows OS requires which file system on the boot drive?
• A. NTFS
• B. FAT32
• C. exFAT
• D. ext4
 
3. TRIM's function for an SSD is to:
• A. Notify the SSD which freed blocks can be pre-erased
• B. Defragment NAND cells for sequential speed
• C. Recalibrate the controller's error correction
• D. Format and reinitialize the firmware table
 
4. exFAT is preferred over FAT32 for USB drives because:
• A. It supports files over 4 GB with no drive size cap
• B. It provides native ACL file permissions
• C. It includes journaling to prevent corruption
• D. No formatting is needed — it works out of the box
 
5. Why should SSDs not be defragmented?
• A. It adds write cycles reducing SSD lifespan with no performance gain
• B. SSDs do not support NTFS for the defrag tool
• C. Windows cannot detect SSDs in the tool
• D. TRIM automatically fragments the SSD for performance
 

Self-Check Answers
1. A — GPT uses 64-bit sector addressing — supports drives up to 9.4 ZB and 128 partitions.
2. A — NTFS supports permissions, journaling, encryption, and files up to 16 TB — required for Windows OS installation.
3. A — TRIM informs the SSD controller which logical blocks contain deleted data — enabling pre-erase for sustained write speed.
4. A — FAT32 caps individual files at 4 GB — exFAT removes both the file size and volume size limits.
5. A — SSD NAND has finite write endurance — defragmenting moves data for no benefit since SSDs have no seek time.
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