2. Stateless Servers. In NFSv2, servers are stateless; what does it
mean to be stateless? What are the advantages of having a stateless
server? What does a client need to do when a server crashes? What
does a server need to do when a client crashes? Is it okay to keep
anything in server memory? What must be included in requests to a

stateless server?
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3. Idempotent Operations. Most NFSv2 operations are idempotent;
what does it mean for an operation to be idempotent? Why are
idempotent operations a good match for stateless servers? Give
examples of idempotent operations in NFSv2. Give an example of a

non-idempotent operation. How can non-idempotent operations be
handled? |

m( C{’)@V\A,F@{ ot - lar’l,zw 7RV @[5 S e | (’l }(:»(e’ !‘ L& (2 (‘47”’"‘ v ””“'( et /\0

j A ( | 4 - ” e N )
C{)’v’wj gviee c:*v’w( di,cw t/wfk (,Lébx ctr oY £t H't AL
/ ‘

) P Wi f
gﬁu\«fa - é e (cts Beyvens e cf(/@/;ywmﬁlﬁ fw”‘ ’ éo‘wa Cyadk e c .

- K. /-?Ji‘aﬁ A &]m : /zf{wm 4 vt KZ‘{?LL t fhe Loviec fhess
; X/

b fhe ‘6/0;/1 © K A h v

;&4 ﬁvv\/‘rii Af;ﬁ/f lté( . &J\'}h . {- Xﬁf}“—é{; < ?é{ &%),6 g H,(/Lu / wn ¢ < &< f &( i\("‘

Ak ﬁ/& n ¥ zond Aiv

/
Creete o mb iy, yemeve , smdn . Ank,

- - .
> k vty if 5/'7’1 ARl - id{}

MK DI R - 138 satl gucceesde A bt ceele el /:/ ﬂ*f
7N "Z call  gheowd A Z’”@’ Jom vl led .

LN},Q{ e /\;Wuw»i / ¢ \V(\ ANy ek (“5 ) (‘f/& L’/M’f

)ge Yvey ;?AM& rakdic ( div Mrrnne ) Y(f
’ (s X | iddedl |
j Sxrsbe (s Moo ) rehom Mdéﬁ//z Zﬁh i Wi )

| atty ( ditin.) |
s A flds pueo (oenh /}

S
iy .
) C Lot 0 el “rcaphen (et cade

( Aoy - fhexihibly,  clivt  didde whil b )




4, Performance Implications. NFSv2 clients perform caching to
improve performance. When are writes sent from the client to the
server? Why does the stateless NFSv2 server cause performance
problems for client write requests? How could this problem be fixed
using something on the server? For read requests, how does the
client know if the data in its cache is up to date? What problems did
that cause? How was this overhead reduced?
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5. Implementation. What does an NFSv2 file handle look like? Why?
What were some of the auxiliary services that are needed to support
NFSv2? Why are they needed?| Does NFSv2 always provide the same
semantics as a UNIX local file system? Are there any examples of
differences? What were some operations that were difficult to
handle?
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6. Example Protocol. Describe the operations that take place on the
two separate client machines and the server for the following
operations (specifically, when messages must be sent). Focus on
what is currently contained in each client’s cache and attribute cache.
Can you summarize the consistency semantics provided by NFSv2?

Time | Client A Client B Server Action?

0 | fd=open(‘file A"); Lo kup(D.

10 | read(fd, block1); swod -

20 read(fd, blockZ) L);K,%%};“fd. 70

30 read(fd, block1); o ; weloleal - el a7

31 |read(fd, block2); aueis mof |erpi hél, wielowl J |

40 fd = open(“file A”);

50 write(fd, block1); ~ Zocal

60 | read(fd, blockl) et oppied, use Lol - gretae 7y
70 close(fd); comite packlo  wxde fodif.
80 | read(fd blockl); cutts ¢ sprred . A changed e Y.

81 read(fd, block2); > gpad - eoef
90 close(fd);

100 | fd = open(“fileA”); S Lookup
110 |read(fd, block1); ™, L,%/:;' e e T detaiil &
120 | close(fd); Y
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1. Initial Prototype. What were the primary goals of the Andrew File
System? Why did the authors decide to implement a usable
prototype first? What were the primary problems they found with
their prototype and what are the general implications?
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2. Whole File Caching. Why does AFS use whole file caching? Where-——— I,{g L@JZ
are files cached? What are the pros and cons of this approach? For _ dﬁik
what workloads is this a good idea? When is it a bad idea? : '
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3. Client Caching. AFS clients perform caching to improve
performance. For read requests, how does a client know that its
cached copy is up to date? When are writes sent from the client to
the server? What happens when the server receives a write? What
happens when a client crashes and reboots? What are the pros and
cons of the AFS approach versus the NFS approach?
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4, Pathname Lookup. AFS clients perform pathname lookups. What
does an AFS fid look like? How does a client find the server that is
responsible for a given volume? What steps take place when doing
the pathname lookup for “/x/y.doc” (assume the client already has
the root directory)? What portions of the needed information for a
pathname lookup can be cached?
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5. Example Protocol. Describe the operations that take place on the
two separate client machines and the server for the following
operations (specifically, when messages must be sent). Focus on the
state of callbacks. Can you describe the consistency semantics of
AFS? If two clients write to a file, which one will win (i.e., be store on

the server)?

Server Action?

Time | Client A Client B

0 fd = open(“file A"); Fedeh (v1D
10 read(fd, block1); cached

20 read(fd, block2); = cached

30 read(fd, block1); cached

31 |read(fd, block2);  cwched

40 fd = open(“file A”); Fedeh Cvi)
50 write(fd, block1);

60 read(fd, block1); cached

70 Coallback close(fd); Store  (v2)
80 read(fd, block1); cached :

81 read(fd, block2); cadhed

90 close(fd);

100 |fd = open(“fileA”); Feteh (w2)
110 |read(fd, blockl); cached

120 | close(fd);




