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First.
after

Or, my favorite class is over, what
should I do now?




 CS 3310 — Functional Programming

@ My greatest regret from my time at Cornell is not
taking this course

z You will become awesome

EXpressions
o €S 2800 — Discrete Structures

Take More Cg‘ Courses



& CS 4410 — Operating Systems

@ Concurrency, Scheduli
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o Filesystems
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geCompile a language to JVM bytecode
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rested in

Take -
that you are



v C#
@ Like Java

z “Microsoft took everything they ever heard of in
a programming language and boltex
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& Python
@ Ideal for quick scripts




Or, How I learned to stop
worrying and love the bomb



& Up until now we’ve talked about Java on single
machine ' .

fhen if we could invoke methods on them
could create a distributed program

Distributed uting



package server;
import javax.jws.WebService; ~ Java supports this model,
~ it’s called a “Web
@WebService Services”

public class HelloImpl {

/**

* @param name

* @return Say hello to the person.

*/

public String sayHello(String name){
return "Hello, " + name + "!";
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Distributed



& Before you can write the client you need to run a
program called APT

v APT creates:

@ A so-called “WSDL” file that looks like a webipage
describes the new service

Talking to the Service



& You start your program on the machine that will be
the server

2 You also need to wave a mag' “1 eg_l.:

and can then write code to talk to 1t

Then...



& Done using a client web-service proxy
& When executed, prints:

Hello Service returned: <Hello My master!> ..

static void Main(string[] args)

{

HelloServiceClient proxy = new HelloServiceClient();
String result = proxy.SayHello(“My master”);
Console.WriteLine(“Hello Service returned: <" + result + “>");
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Talking to the Web Service



& In fact these solutions literally make your client
program behave just like a web bro

Web Browser??:



k& One way to send and receive Java objects i
through a process called serialization
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Java Serializ



k& You can write an object oriented
agphcatmn now but instead o
objects being on one machine

must pass arguments by “value”, not
erence”

The Magic of,,
Distributed Computing



& A “networked” application is one that talks to
some resources on some other machine

@ Like a file or a web page
@ Network applications make no proniises
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NetworkinMC.



& Some applications (like medical ones) need
stronger guarantees:

z Need to know who the
z And need to “trust” the service

geliese turn the problem into

compu ng”

Distributed Muting






Or, making sure your data doesn’t
get corroded



& A hospital has five servers
@ They hold medical record “
@z And we want fault-tolera

write an ap(i’lica 0 let a doctor
I a hew medicati
 this patient on 2 units of IVIorphine per

Example Pro



Idea of a

[Leads tot
“transaction”




& Atomicity requires that database modifications must
follow an "all or nothing" rule

@ If one part of the transaction fails, th
fails and the database state is lef

v Transactions can fail for severe

1. Hardware failure: A disk
of the transaction's data
effect.

stem failure: The use
lication before prov

base failure: E.g., th
additional data.

lication failure: The ap
that violates a rule that th
rces, such as attempting to insert a duplicate value
column.

s

ire transaction

Atomicity



& The consistency property e
transaction the database
from one consistent sta

it

articular field is f

ptions to maint
ted with a dou

ct attempts to put

nd the supplied valu ole
ber

Consistency*



o Isolation refers to the r
ations cannot acc
| during a tra
d

the threading q

[solation ~'



ility is the abili
itted transa
ystem failure

Durability ’



Failure Exam |



v The transaction subtracts 10 from A and adds
10 to B.

w If it succeeds, it would be
data continues to satisfy

ever, assume that
ansaction is un

tabase retains A
violated.

city

requires that both pa
ion complete or neither.

Atomicity Fre



& Consider two transactions. T; transfers 10 from A to B. T, transfers 10 from B
to A. Combined, there are four actions:
@ subtract 10 from A
@ add 10 to B.
@ subtract 10 from B
@ add 10 to A

v If these operations are performed in order,
T, m

pens, if T, fails half-w
ees only valid data.
sactions, the actual o
B+10, A+10.

t happens, if T, fails.
om A. Now, T, adds 10 to A resto it to its initial value.
tracts 10 from it. If T, is allowed to complete, B's value will
A's value will be unchanged, leaving an invalid database.

s a write-write failure, because two transactions attempted to

e same data field.

Isolation Failure



x Assume that a transaction transfers 10 from A
to B.

& It removes 10 from A. It t
& At this point, a "success"

er, the changes
buffer waiting

ils and the changes -
that the changes have made, but
lost.

Durability Fm
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Or, let’s pour ACID all over it




Client Computer
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Update: Patient="Sarah Smiley”, Med="Morphine....”

& Idea is to have a “prepare” phase (1, 2) and then a “commit or

abort” phase (3) .

Two-phase Commit
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Update: Patient="Sarah Smiley”, Med="Caldora....”

ient and one machine crash
ad just enough time to send one stage-
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Two-phase Commit Problem



Client Computer
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Three-phase Commit
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Three-phase Commit




Or, making web programming
easier than PHP




bugeer to find errors

OO

What 1s 1t?



& Google Wave

& Google Moderator




k& Build a HTML page like a
@ Tools for building the GUI with a GUI
& RPC calls built in

@ Support for asynchronous call

g Works on top of the Google Apj
2Store data in the datastore
Store Java objects in a database and run queries

on the;

Features



Example T



&http://mearjcima.com/lejava/a gicles/threeminutesiaiaml
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