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1. Motivation. What were the goals of NFSv2?
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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?
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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?

I\

Time | Client A Client B Server Action?
0 fd = open(“file A”); iven /)
10 read(fd, block1); — ook

20 |read(fd, block2); ———x 1~ ceal

30 | read(fd, blockl); "~ SoiR g e o> 2ot ot
31 |read(fd, block2); ot wet kpicedd use local

40 fd = open(“file A"); ——>\we\p

50 write(fd, block1); ‘2 o

60 read(fd, block1); 530 & Getrathe O
70 close(fd); wrle Bl 4o decger!. witle A Ao
80 | read(fd, blockl); "o " Chsiton £1LE - et VAN

81 read(fd, block2); wor (wx caddh B vesd (e (N
90 close(fd);

100 | fd = open(“fileA”); lop boopy—
110 |read(fd, block1); N o'y &5 oot sk

120 | close(fd); =
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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
are files cached? What are the pros and cons of this approach? For
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 3
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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)?

Time | Client A Client B _ Server Action? i
0 fd = open(“file A"); H— | ‘ e ca\\bL\LuAm
10 | read(fd, blockl); | shnd all ot | fle A

20 read(fd, block2); ]
30 |read(fd, blockl); |
31 read(fd, block2);

40 fd = open(“file A"); - —p sebepe ool faxol
50 _ write(fd, block1); = cewvd |«ll ot A

60 |read(fd, blockl); lecald

70 close(fd); o ol claugee f K

80 |read(fd, block1); docall T hreakr S Yaec Lk

81 read(fd, block2); Lpcal LA __——
90 | close(fd); " ivy ehergchA T

100 | fd = open(“fileA”); "o coWr el \ VT o
110 | read(fd, block1); q 5
120 | close(fd); s conrde U
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