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Outline for Today’s Lecture

Administrative:
– Happy Thanksgiving

Objective: 
– NT File System

33

File System API Calls in Windows 2000 (1)

• Principle Win32 API functions for file I/O
• Second column gives nearest UNIX equivalent
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File System API Calls in Windows 2000 (2)

A program fragment for copying a file 
using the Windows 2000 API functions
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File System API Calls in Windows 2000 (3)

• Principle Win32 API functions for directory 
management

• Second column gives nearest UNIX equivalent, 
when one exists
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File System Structure (1)

The NTFS master file table
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File System Structure (2)

The attributes used in MFT records
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File System Structure (3)

An MFT record for a three-run, nine-block file
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File System Structure (4)

A file that requires three MFT records to store its runs
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File System Structure (5)

The MFT record for a small directory.
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File Name Lookup

Steps in looking up the file C:\maria\web.htm

Object Mgr
name space

42

File Compression

(a) An example of a 48-block file being compressed to 32 blocks
(b) The MTF record for the file after compression

43

File Encryption

Operation of the encrypting file system

K retrieved

user's public key
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Caching in Windows 2000

The path through the cache to the hardware
48

The Operating System Structure

• Structure of Windows 2000 (slightly simplified).
• Boxes, D, are device drivers
• Service processes are system daemons
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Memory Management System Calls

The principal Win32 API functions for 
mapping virtual memory in Windows 2000
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Fundamental Concepts (2)

• Mapped regions with their shadow pages on disk
• The lib.dll file is mapped into two address spaces 

at same time
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Comparisons

Inodes, specified 
loc in cylinder 
group

Directory nodes, 
cylinder grouping

Clustering,
Cylinder grouping

FFS

In MFT entries 
for files

Inodes in logBlock 
indices

They are MFT 
entries

Directory nodes, 
in log

Directories

Runs of 
contiguous blocks 
possible, immed.

Log: contiguous 
by temporal 
ordering

Data 
blocks

NTFSLFS
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FFS Cylinder Groups
• FFS defines cylinder groups as the unit of disk locality, and it 

factors locality into allocation choices.
– typical: thousands of cylinders, dozens of groups
– Strategy: place “related” data blocks in the same cylinder group 

whenever possible.
• seek latency is proportional to seek distance

– Smear large files across groups:
• Place a run of contiguous blocks in each group.

– Reserve inode blocks in each cylinder group.
• This allows inodes to be allocated close to their directory entries and 

close to their data blocks (for small files).
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Log Structured FS

clean

Checkpoint 
region

= inode map block

= inode

D1

= directory node

File 2File 1
block 2

= data block

File 1
block1

= segment summary, usage, dirlog


