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5.5. Lab Manual
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Roadmap for Section 5.5.

Dynamic Link Library (DLL) Usage

Viewing the Working Set

Inspecting the Page Frame Number Database

Perfmon and memory-related counters

Monitoring page file consumption
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Viewing DLLs and Memory Mapped 
Files
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Prefetch Lab

Lab
Run Filemon – set filter as Notepad.exe

Make a temporary directory somewhere (e.g. \temp)

Run “Notepad \temp\x.y”

Exit Notepad

Run Notepad again

In Filemon log, find creation of .PF file after first run, then use 
of new .PF in 2nd run
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Memory Management 
Information
Task Manager
Performance tab

“Available” = sum of free, 
standby, and zero page lists 
(physical)
Majority are likely standby 
pages
Windows 2000/XP/Server 2003: 
count of shareable pages on 
standby, modified, and modified 
nowrite list are included in what 
was “File Cache” in NT4

New name is “System 
Cache”

Screen snapshot from: 
Task Manager | Performance tab
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PFN Database
PFN = Page Frame Number 

= Physical Page Number
PFN Database keeps track of the state of each physical page

An array of structures, one element per physical page
Maintains reference and share counts for pages in working sets
Structure elements implement forward and backward links for free, modified, standby, 
zero, and bad page lists
Does not reflect memory not managed by NT (e.g. adapter ram)

kd> !pte ff709348
!pte ff709348
FF709348  - PDE at C0300FF4    PTE at C03FDC24

contains 00410063  contains 0049E063
pfn 00410 DA--KWV  pfn 0049E DA--KWV

kd> !pfn 410
!pfn 410

PFN address FFBCC180
flink 00000000  blink / share count 000000B0  pteaddress C0300FF4
reference count 0001                                 color 0
restore pte 00000000  containing page        00030  Active

Screen snapshot from: kernel debugger !pte command
use resulting displayed PFN on !pfn command
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PFN Database
Only way to get actual size of physical memory lists is to use 
!memusage in Kernel Debugger

lkd> !memusage
loading PFN database

Zeroed:     0 (     0 kb)

Free:      0 (     0 kb)

Standby: 139069 (556276 kb)

Modified:    161 (   644 kb)

ModifiedNoWrite:      0 (     0 kb)

Active/Valid: 122759 (491036 kb)

Transition:      8 (    32 kb)

Unknown:      0 (     0 kb)

TOTAL: 261997 (1047988 kb)

Screen snapshot from:kernel debugger 
!memusage command
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Lab: Memory Leaks

Run Leakyapp.exe (Resource Kit)

In Task Manager Process tab, watch Mem
Usage & VM Size grow (also look at 
Performance tab Commit limit/peak)

Mem Usage will eventually reach an upper limit

VM Size will grow until no more page file space



Lab Manual - OS5 Memory Management

5

10

Page Fault Monitor (pfmon)

Screen snapshot from:  C:> pfmon notepad.exe


