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. recap: fs and file

. file-mapping structures
. fs namespace

. hierarchical fs is dead?
. egos-fs preview
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1. Recap: fs and file

Q: what does a FS do?
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Q: what is a file?
v \Lgerg a_’VWHLﬂt Ut:ézsé dﬂf LVLFZS
- 05 : aset 9{ bloclec

Q: What problem does file mapping aim to solve?
/;yow does Unix fs address this problem?
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2. File-mapping structures Dﬁ§e+
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* FS design parameters:

- small files (most files are small)
vs.
large files (much of the disk is allocated to large files)
- sequential access vs. random accesses

- prefetching

- disk utilization (metadata overheailgnd fragmentation}
v

For UNIX fs
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small files

large files
sequential access
random accesses
prefetching

disk utilization
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A. per-file< exten9 tree 3
¢ node

i
Logical Block: 21 021 -U0 /\/‘—\
' 22-25 3
! 200 10:G0(11)— (- -]
91-100 binsearch 21: 60(1) ~1
binsearch O(log,n) <Lo'<[.l g

@ Perform binary is searched P@

search to find node
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small files
large files
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sequential access .

random accesses '
prefetching /
disk utilization
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B. global cuckoo hash table

@ile Number- 1 ( [ iEn T

ws L Vﬁ\ @ogical Block:: 21 © 9 [0 Lc: (
4_/-—& hash1 O(1)
hash2 O(1)

1,22:101(2) D‘/ 'F' L2

\Lw| 1, 21: 1003) (
1, 23: 102(1)
»! 2 51:201(1) o ‘TE
(D compute hash J (0 S(L @ ][\ (Q = l ; Dﬁf@f--TZ/ -

@Search both locations

small files

large files
sequential access
random accesses
prefetching

disk utilization
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'%7cp Why not per-file hash mapping? What's wrong with it?
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3. fs namespace
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4., "Hierarchical file systems are dead"? (2009)
by Margo Seltzer and Nicholas Murphy, HotOS'09

——argues,
lererachical namespace works good in the past.
"The situation, however, has evolved"

@storage size grows
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-- 1992: 300MB disk ¢ '
—- 2009: 300GB disk (the_paper's time, 23 years later)

[ "Amazon-buyable" ] (00 x
-- 2023: 22TB disk & 8TB S (14 years later than paper)
—-- 2025: 36TB disk & 8TB SSD (16 years later than paper)
-- 2026: 36TB disk & 8TB SSD (17 years later than paper)
-- 2030(?): 1000TB SSD

ii))"..they [file sizes] have not increased by the same margin."
larger space &
file size wasn't growing that fast =>
more files =>
harder to manage

iii)/ "Google is a verb" (or "ChatGPT" now?)
at they want instead of where it lives
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