CSE 226 Midterm Examination
W.A. Burkhard February 8, 2007
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This is a closed book examination; a handwritten study sheet is allowed.

Please check the entire examination immediately to ensure that your copy has all eight pages.
Put your name on all pages of the examination,

All questions have equal mark value.

Neatness counts.

You must clearly show your work; take time to prepare a legible answer.

Good luck and have fun!
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Reliability name

L.a What does reliability measure?

THE RELIARILITY YT(¢) IS THE PROGAGUITY
A SYSTEM CONTINUES TO OPERATE TrRemM

THE sTAaArRT To TUVmE T.

1.b How is the MTTDL calculated from the reliability?

MTTDL, = foﬁrét) d+

1.c What analytical tools, rather than software, do we employ to calculate the reliability and MTTDL?
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RAID name

2.2 What is disk array declustering and why is it used?

DECLUSTERIN — SPREAQS STRIPES
OVER QAP0 IT7oNAL IS,

DECLUSTERIN (— (OWEFRL DFE
INCREMEN TAL WIRKLOAD L) HEN
IN DEGRADPED MmopE.

2.b Why are disk storage systems configured as RAID ensembles?
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3. A storage system is to utilize 19 disks. Determine a permutation for two groups each of nine disks; the
permutation should evenly distributed the reconstruction workload. What permutation works for three

groups each of six disks?
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Data Layouts name

A disk array consists of seven disks is configured with stripe width four in which each stripe contains one
check disk.

4.2 What stripe units are in the stripe with stripe unit 3477
FIRST STRIPE UNIT = © M™od 3

“THE STR\WE UwnNITS AQE 345, 3‘1‘6) L. 347

4.b For the PRIME layout, which disks contain stripe unit 347 as well as the other disks within the stripe? What
is the offset for each stripe unit within the stripe? r = L | R = L-I—
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Information Dispersal Algorithm name

5.a Explain what the linear transformation (i.e. matrix) within the scheme accomplishes. What condition is
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5.b What matrix configuration obtains RAID-5 like behavior?
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Disk Drive Performance name

6.a What do service time and response time measure?

6.b Why can the service time decrease when the response time increases?
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Disk Drive Performance i name

7.2 What are the possible phases of a seek operation?

a)  acclerdde conginnt force.

bY coast congdant  Uelocity ( L"Z.’;;’Z‘Jf» ]
C) claoe,lenwl—e_ C o nstant ﬁonc

J, ) Settle

A disk drive has the operational parameters — 10,000 rpm, 300 sectors per track, and 4.9 ms average seek

time.

7.b What is the average service time for an 8KB read operation on a single disk? Label the various service time

components within your calculation.
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7.¢c What is the maximum number of 8KB read operations per second from the drive?

IOVERT THE SERVICE TIME. .

i/@.?ﬁ— =~ 121 dPS/Sec
1)g.21 = 120 ops]sec



