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Answer​ ​all​ ​6​ ​questions​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​Max.​ ​Marks: 
25 

 
1. On​ ​the​ ​duality​ ​of​ ​OS​ ​structures:​ ​​ ​What​ ​is​ ​the​ ​dual​ ​of​ ​condition​ ​variable​ ​“wait()” 

operation​ ​​ ​in​ ​a​ ​message-oriented​ ​system?​ ​​ ​​ ​What​ ​is​ ​the​ ​dual​ ​of​ ​condition​ ​variable 
“signal()”​ ​operation​ ​in​ ​a​ ​message-oriented​ ​system?​ ​​ ​What​ ​are​ ​the​ ​semantics​ ​of​ ​this 
“dual​ ​of​ ​condition​ ​variables”​ ​in​ ​the​ ​message-oriented​ ​system:​ ​​ ​Hoare​ ​or​ ​Mesa? 
Explain​ ​briefly.​ ​​ ​​ ​[5] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
2.​ ​Light-weight​ ​contexts​ ​:​ ​Consider​ ​the​ ​following​ ​code​ ​(taken​ ​from​ ​the​ ​paper)​ ​for​ ​an 
event-driven​ ​server​ ​with​ ​session​ ​isolation.  

 
 
 
 
Assume​ ​that​ ​there​ ​are​ ​two​ ​clients​ ​and​ ​after​ ​the​ ​server​ ​is​ ​started,​ ​they​ ​both​ ​initiate​ ​a 
connection​ ​with​ ​the​ ​server.​ ​​ ​These​ ​clients​ ​keep​ ​making​ ​requests​ ​to​ ​the​ ​server​ ​alternately 
and​ ​never​ ​finish.​ ​I.e.,​ ​the​ ​request​ ​pattern​ ​to​ ​the​ ​server​ ​from​ ​the​ ​clients​ ​is: 
Client1Initiate​ ​→​ ​​ ​Client2Initiate​ ​→​ ​Client1Request​ ​→​ ​Client2Request​ ​→​ ​Client1Request​ ​→ 
Client2Request​ ​→​ ​Client1Request​ ​→​ ​Client2Request​ ​→​ ​… 
 
Show​ ​the​ ​exact​ ​sequence​ ​of​ ​execution​ ​of​ ​the​ ​statements​ ​in​ ​the​ ​code​ ​above​ ​for​ ​this​ ​pattern​ ​of 



client​ ​requests.​ ​​ ​For​ ​each​ ​statement,​ ​mention​ ​the​ ​lwC​ ​that​ ​executes​ ​that​ ​statement.​ ​[4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
3.​ ​Huge​ ​page​ ​management​ ​: 

a. Why​ ​do​ ​some​ ​applications​ ​speed​ ​up​ ​by​ ​using​ ​huge​ ​pages?​ ​​ ​Why​ ​do​ ​some 
applications​ ​slow​ ​down​ ​by​ ​using​ ​huge​ ​pages?​ ​​ ​State​ ​the​ ​nature​ ​of​ ​application​ ​that 
would​ ​result​ ​in​ ​that​ ​behaviour​ ​and​ ​briefly​ ​explain​ ​the​ ​reason.​ ​​ ​[2] 

 
 
 
 
 
 
 
 
 
 
b.​ ​Fragmentation 

 
 
Why​ ​does​ ​fragmentation​ ​increase​ ​for​ ​Redis​ ​when​ ​using​ ​huge​ ​pages?​ ​[1.5] 
Why​ ​does​ ​fragmentation​ ​decrease​ ​when​ ​using​ ​regular​ ​pages?​ ​[1.5] 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
4.​ ​Crash​ ​Refinement: 
 
Consider​ ​the​ ​following​ ​specification​ ​of​ ​the​ ​mknod​ ​operation: 
 

 
 
Now​ ​consider​ ​the​ ​following​ ​definition​ ​of​ ​crash​ ​refinement​ ​without​ ​recovery: 

 
 
Explain​ ​what​ ​is​ ​s0,​ ​s1,​ ​I0,​ ​I1,​ ​x,​ ​b0,​ ​b1.​ ​​ ​Why​ ​is​ ​there​ ​an​ ​existential​ ​quantifier​ ​(exists)​ ​over​ ​b0 
while​ ​there​ ​is​ ​a​ ​universal​ ​quantifier​ ​(for-all)​ ​over​ ​s0,​ ​s1,​ ​x,​ ​and​ ​b1?​ ​​ ​What​ ​would​ ​be​ ​potential 
values​ ​of​ ​b0​ ​for​ ​the​ ​specification​ ​of​ ​mknod​ ​given​ ​above?​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​[4] 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
5.​ ​CertiKOS 
 
The​ ​paper​ ​mentions​ ​that​ ​one​ ​of​ ​the​ ​limitations​ ​of​ ​the​ ​current​ ​verification​ ​approach​ ​is​ ​that​ ​it 
assumes​ ​strong​ ​sequential​ ​consistency​ ​for​ ​all​ ​atomic​ ​instructions.​ ​​ ​What​ ​is​ ​sequential 
consistency,​ ​and​ ​where​ ​is​ ​this​ ​assumption​ ​used?​ ​​ ​​ ​[2] 
 
 
 
 
 
 
 
 
 
 
 
 
Verification​ ​usually​ ​involves​ ​a​ ​layered​ ​approach,​ ​where-in​ ​properties​ ​of​ ​the​ ​lower​ ​layer​ ​are 
proved​ ​in​ ​isolation,​ ​and​ ​then​ ​those​ ​properties​ ​are​ ​used​ ​in​ ​the​ ​higher​ ​layers.​ ​​ ​Give​ ​one 
example​ ​of​ ​such​ ​a​ ​layered​ ​approach​ ​in​ ​CertiKOS.​ ​[2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
6.​ ​RPCs​ ​over​ ​RDMA 
 
a.​ ​How​ ​are​ ​coroutines​ ​used​ ​to​ ​improve​ ​RPC​ ​throughput?​ ​​ ​Why​ ​coroutines?​ ​​ ​[1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b.​ ​Why​ ​is​ ​the​ ​the​ ​“validate”​ ​phase​ ​necessary​ ​in​ ​FaSST’s​ ​transaction​ ​protocol?​ ​​ ​[1.5] 
 
 
 
 
 
 
 
 
 
 
 
 
 
c.​ ​Why​ ​is​ ​the​ ​the​ ​“validate”​ ​phase​ ​​sufficient​​ ​in​ ​FaSST’s​ ​transaction​ ​protocol?​ ​​ ​I.e.,​ ​what 
property​ ​does​ ​it​ ​guarantee?​ ​[1.5] 
 
 
 
 
 
 
 
 
 



 
 


