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What are the three types of scalability? Explain how using data distribution and replication as
scaling techniques introduces new scalability problems.
What is the difference between a distributed operating system and a network operating system?
Assume a client calls an asynchronous RPC to a server, and subsequently just waits (performs
no other job) until the server returns using another asynchronous RPC (as in deferred RPC). Is
this approach the same as letting the client execute a normal RPC? What if we replace the
asynchronous RPCs with one way RPCs
Compare the worker pool multi-threaded architecture with the thread-per-request architecture.
A null RMI that takes no parameters, calls an empty procedure and returns no values delays the
caller for 2.0 milliseconds. Explain what contributes to this time. In the same RMI system, each
1K of user data adds an extra 1.5 milliseconds. A client wishes to fetch 32K of data from a file
server. Should it use one 32K RMI or 32 1K RMIs?
A file server uses caching and achieves a hit rate of 80%. File operations in the server cost Sms
of CPU time when the server finds the requested block in the cache, and take an additional
15ms of disk I/O time otherwise. Explaining any assumptions you make, estimate the server’s
throughput capacity (average request/sec) if it is:

(1) single threaded,

(i)  two-threaded, running on a single processor,

(iii))  two-threaded, running on a two-processor computer.
Define strong and weak mobility.
How can a stateless server maintain information on its clients?
Consider a system that supports remote objects. What information do you need to store in a
system-wide reference to support RMIs?
Iterative and recursive name resolution in a distributed naming system have different scalability
properties. Explain what the most importance differences are. What type of resolution would
you use in a system like DNS and why?
In a hierarchical location service with a depth of k, how many location records need to be
updated at most when a mobile entity changes its location?
Is it possible in generation reference counting that an entry G[i] becomes less than 0? Is it
possible that an object is collected as garbage while there are still references, but which belong
to a generation the object does not know of?
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Mo givon Ta Tpia £idn KMpdkwong; E&nyeiote mmg 1 xpnon ¢ KATavoUNg KoL TG OVTLYPAQNG
0edoUEVDV E16AYEL VED TPOPANUATO KAUAK®OT|G.

[Towo elvar M SPopd €VOC KATAVEUNUEVOD AEITOLPYIKOD GLGTHUATOG OO £V OIKTLOKO
AE1ITOLPYIKO GVOTNUAL,

YnobBéote Ot évag meldtng wokel évav efummpétn pe acvyypovo RPC, wor petd amiog
mepével (yopig va exktelel xamola GAAN epyacio) HEYPL O €EumMPETNG VO EMIOTPEYEL
xpnoonmowdvtag kot avtdg emiong éva acvyypovo RPC (deferred RPC). Eivor avt) n
pocEyyon O pe v mepintwon mov o meAdng koiel éva kavovikdé RPC; Av avti yw
acvyypova RPC ypnoiponomocovpe one way RPCs?

JuyKpivete TIg TOALVLOTIKEG apyLtekTovikég worker pool kan thread-per-request.

‘Eva kevd RMI mov dev maipvel mapapérpovg, KoAel po adsto dtadikacio Kot OV EMOTPEQPEL

Kkdmola T Kabvotepel v Karovoa dwadikacio 2,0 milliseconds. EEnyeiote T1 cuvelopépet o
avtv Vv Kabvotépnon. Xto 0o RMI cvotua, kédbe 1K dedopéva tov yprotn mpocbitovv
1.5 milliseconds. 'Evag meldng 0éher va @épet dedopéva 32K amd éva eEummpétn apyeiov.
Eivar kadvtepa va ypnopomomoet éva 32K RMI 1| 32 1K RMIs?

"Evag e&umnpéng ypnowomotei cache pe hit rate 80%. Mia Aettovpyia apyeiov otov eEumnpétn

naipvet CPU ypdvo Sms Otav to {nroduevo block PBpebel oty cache, ko emmpdcheta 15ms
disk I/O av d¢ Bpebei ot cache. EEnydvtag dmoteg vobéoelc kbvete voloyiote to throughput
tov e&umnpétn (LEcog apBpdg autoemv/sec) OTav 0 EVINPETNG:

(1) &xel poVo Eva viua,

(i)  €xel 6o vipato Kot TpEYEL O€ Evov EmeCePYaoT.

(i)  €xer 6o viuaTo Kot TPEXEL GE EVOV DVITOAOYIOTY| E OVO eMEEEPYAOTEG
Opiote TV woyvPN Kot 0oOev] KvNTIKOTNTO.
[Mwg pmopet évag stateless eEumnpénc va dtotnpel TANPOEOPIES Y100 TOVG TELATES TOV;
Oeowpeiote éva cvopa mov vootnpilel amopakpuopuéva aviikeipeva. Tt TAnpopopio mpémet
Vo amoONKEVETUL GE L0 OAIKT|-GTO-GVGTNLA avopopd Yo TV vrootnpién RMI;
O emavaAnmTcodg Kol 0 ovadPOpKOS TPOTOG EMIAVGNG OVOUATMV £XOVV SOPOPETIKES LOLOTNTES
KMpdkoong. Eényeiote 116 facikég Tovg oapopés. T eidovg emiAvon Ba ypnowonolovcate o
éva cvotnuo Onwg to DNS.
e o tepapytkn vanpeoia evpeong B€omng Pdbovg k, mécec 10 TOAD yypapéc BEong mpénet va
evnuepwBovv OTav o KivoOpevn ovtotnta oAAdEeL BEon;
XV TEPINTMOON TOL UETPNTN AVAPOPAOV YEVE®V, givor dvvatov o eyypaon Gli] va yivet
pkpotepn tov 0; Eivar dvvatov éva avtikeipevo va ofnotel evd vdpyovv akdpo avagopés o€
aVTO TOL OVIIKOLV OUMG GE YEVIEG TTOL TO OVTIKEILEVO O€ Yvapilet



