Outline for Today’s Lecture

Administrative:

— Happy Thanksgiving
Objective:

— NT File System

File System API Callsin Windows 2000 (1)

| _Win3E AP1funceon | UMK | __ Desoription
| Erpainfile | mpen | Lreate a e or open an sdsting S s 2 hande
| Dt Pk | unbra | Dastioy an aesging e
ClasaHando | choss | Cloae a the
| Fead e | reod | Read doin om a s
| WrilsFin | et | Wi dals o s e
| BaiFlaPoinie | lspak | Gontho o poimar i 3 speailio placa in a filn
| GaifleAtirbutes | stmi | Refum the lie pmparies.
| Lswsh il | e | Leck g segion oF (e ke e preneds mulusl aesiigicn
| UniccFiln [1om | Unlock a peesaosty locked ragion of 1ha tie

* Principle Win32 API functions for file 1/0
* Second column gives nearest UNIX equivalent
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File System API Callsin Windows 2000 (2)

i D Hle 1o il and autpat, )

mhandie = Crealefile{data®, GEMERIC _AEAD, 0, NULL, OPEM_EMESTIRG, ©, MILLLY;

niithandk = CreateFila) " newl”™, GENERIC WRITE, 0, NULL, CREATE _ALWAYS
FILE_ATTEBUTE _MORKMAL MULL):

= Copy the tle, »/
tha

5 = Readriadnhands, e, BUF _SGTE, Beauint, MULLY,

of (= &% court = O) WinsF feiouthandie, butier, count, &oomt, BMULL);
| wieda (8 o 0 RE Count = 0]

i Cie lhe fikes, o

ChuseHandoiinhando |
ClossHlandeooihands);

A program fragment for copying afile
using the Windows 2000 API functions

IFile System API Callsin Windows 2000 (3)

WinZ: APl function | UM | Description
| CrastaDiractnry | mbcir | Croabo o now deeciony
| Ain=mvetimciory | e | Femive an empty cimciory
| FiraFiestFia | cpandr | Imbakin 1o st raadig the arfries in o checlory
| FiraihbicaFile | shcigdehi | Feisid 1 feied digdiong ey
| MowFik | e | Mova @ i lom ong diecody o anodhar
SetCurmniDinecion | char | Crangs the cument warking drecmny

¢ Principle Win32 API functions for directory
management

¢ Second column gives nearest UNIX equivalent,
when one exists




File System Structure (1)
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The NTFS master file table
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File System Structure (2)

L plbate | Description

| Standam intormation | Flag bils, imastamps, ato.

|Flenams | Fisname

| Seourty desciplor | Obscleia. Security nfoemation |s now in SEsandESecumm |
| Altiibirke Fgt | Lestarfih of aackdilionst MFT faoteds, ¥ riddad

| 54t

[Bmmp | Used for very lage direciores
1 Logged uliity siream 1 Conteals Koging o §LogFila
| Dt |_Sitream data: oy b repeated

The attributes used in MFT records
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An MFT record for athree-run, nine-block file

File System Structure (3)
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File System Structure (4)
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A file that requires three MFT records to store its runs




File System Structure (5)
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The MFT record for asmall directory.
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Steps in looking up the file C:\maria\web.htm
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File Compression
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(a) An example of a48-block file being compressed to 32 blocks
(b) The MTF record for the file after compression

File Encryption
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Operation of the encrypting file system




Caching in Windows 2000
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The path through the cache to the hardware

47

The Operating System Structure
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¢ Structure of Windows 2000 (slightly simplified).
* Boxes, D, are devicedrivers
* Service processes are system daemons

Memory Management System Calls

| N R | i ool
| Vet | Peeerm or comTed a region
| WirtvealF e | Pelsazs or decoremd: o raghan
| WituaiProad | Change D 1Eackarinesss Do prokckon o a reghsn
| MmOy | Dot st 19 sl of @ Megeen
| Mitisbock | Wik & Figeted sy riciiclnd fie, Sl pRgig for B
| ¥tk inigch | Moks p regins pagaabie in the il wey
| CrmsinFreMapping | Cranin 3 e maoping abiect and o onali seskgn 1l a nma
| Wapl w0 | Wap fran af) a fie inic fo a0dss space
L oo O F e | Faming & roppad Fa from 1o addaas S5

[ DewnFiabozping | Opu o prawissly et fla mipysg s

The principal Win32 API functions for
mapping virtual memory in Windows 2000

Fundamental Concepts (2)
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* Mapped regions with their shadow pages on disk
* Thelib.dll fileis mapped into two address spaces
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Comparisons

FFS Cylinder Groups

« FFSdefines cylinder groups as the unit of disk locality, and it
FFS LFS NTFS factors locality into allocation choices.
— typical: thousands of cylinders, dozens of groups
Clustering Log: contiguous | Runs of — Strategy: place “related” data blocks in the same cylinder group
Data i oD by témporal contiguous blocks whenever possible.
blocks Cylinder grouping ordering possible, immed. « seek latency is proportional to seek distance
i i K K - — Smear large files across groups:
Directories g{lﬁgépgjﬁg ?E;my nodes, ;qf{ezre MFT « Placearun of contiguous blocks in each group.
— Reserve inode blocksin each cylinder group.
- . . « Thisallowsinodes to be alocated close to their directory entries and
Block :gg‘ijr?scysﬁ’?dged Inodesin log :gr";'i'ljsem”ﬁ closeto their data blocks (for small files).
indices aroup
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