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Life After 50

2 CS 51: Introduction to Computer Science |l
2 TuTh 1 - 2:30, Spring 2009
2 CS 105: Privacy and Technology
2 TuTh 2:30 — 4, Spring 2009
i CS 124: Data Structures and Algorithms
2 TuTh 11:30 — 1, Spring 2009
' CS 171: Visualization
. MW 1 - 2:30, Spring 2009

————



Life After 50

1 CS 61: Systems Programming and Machine Organization
> TuTh 2:30 — 4, Fall 2009

2 CS 121: Introduction to Formal Systems and Computation
> TuTh 10 - 11:30, Fall 2009

. CS 141: Computing Hardware
: MW 1 - 2:30, Fall 2009

————



Life After 50

2 Anthropology 1010: Introduction to Archaeology
: MW(F) 10 — 11, Fall 2009

. Dramatic Arts 101: Introduction to Theatre
M 1:30 — 3:30, Fall 2009

. Government 1540: The American Presidency
x TuTh 11:30 — 1, Fall 2009

—————



Domain Names
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Top-Level Domains (TLDs)
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DNS Records

. CNAME
» MX
= NS




DNS Records

mnail A 64.131.79.130 r
malanrouge.com. & 64,131.79.130 r
A A 64.131.79.130 r
rmalanrouge.com. M= nsl.cs75.net, -
rmalanrouge.cam, NI nse.cs75.net, r
rnail M3 10 r
SUPEFNEWS CHNAME Chnn.comnm. r
rmalanrouge.comm. TrT "w=spfl a mx ip4:64,131.79.130 rall” |-

Image from http://computer.howstuffworks.com/web-serverl.htm.




DNS Lookups

nameserver

@www.wikipedia.@ root

— 198.41.0.4
“Try 204.74.112.1"
org.
nameserver
DNS Recurser TTry 207.142.131.234" O 204.74.112.1

wikipedia.org.
nameserver

Ult's ab oo 0 oo

207.142.131.234

_ Image from http://computer.howstuffworks.com/web-serverl.htm. -



Web Hosting

®)DreamHost

Servint

INTERNET SERVICES
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Vertical Scaling

: CPU
. cores, L2 Cache, ...

> Disk
I PATA, SATA, SAS, ...
: RAID

» RAM
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Horizontal Scaling
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_ Image from singlehop.com. ﬂ
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Virtualization

Xen
http://www.xen.org/download/

VMware
http://www.vmware.com/download/server/
sysadmins@cs50.net

Parallels (Virtuozzo)
http://www.parallels.com/download/

Virtual PC

http://www.microsoft.com/windows/downloads/virtualpc/

http://en.wikipedia.org/wiki/Comparison of virtual machines

————



Cloud Computing

teh intertubes

firewall Harvard Hall

ml
f cloud.cs50.net

front-end VM
LDAP server, NAT router, NFS server

back-end VM back-end VM

SSH server SSH server




PHP Acceleration

:2 Code Optimization
:: Opcode Caching



PHP Accelerators

2 Alternative PHP Cache (APC)
http://pecl.php.net/package/APC

2 eAccelerator
http://eaccelerator.net/

. XCache
http://xcache.lighttpd.net/

i Zend Platform
http://www.zend.com/en/products/platform/

————



Load Balancing at Layer 4

__________________________




Load Balancing with BIND

157.166.224.25
157.166.224.26
157.166.226.25
157.166.226.26

cnn.com. IN
cnn.com. IN

cnn.com. IN
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Load Balancing at Layer 7

Load balancer :
Hash table: /foo/bar - www2 :

Image from Building Scalable Websites.




Sticky Sessions

.. Layer-7 Load Balancing?
:: Shared Storage?

FC, iISCSI, NFS, etc.

.. Cookies?



| oad Balancers

. Software
 LVS
. Perlbal
2 Pirhana
: Pound
i Ultra Monkey

Hardware
= Cisco

= Citrix
: F5
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Caching

- .html
 MySQL Query Cache
 memcached



.html

©IPHP ; MysQL Short Term Project - Mozilla Firefox = =] |
File Edit Wew History Bookmarks Tools Help
&) ]

- @ /IJ.} |® http: j{boston. craigslist. org/gbs/web/6401 155558 html | i | D] "|Goog\e

email this posting to a friend

boston craigslist = boston/cambi/brook = web design jobs

Avoid scams and fraud by dealing locally! BEeware any deal involving Western Union, Moneygram, wite transfer, cashier check, money ordet, please flag with care:

shipping, escrow, o any promise of transaction protection/certification/guarantee. Maore info
miscategorzed

PHP / MySQL Short Term Project (Cambridge) prohibited

spamfoverpost

Reply to: job-640115588 @ craigslist. org o
best of craigslist

Date: 2008-04-12, 555PM EDT

We are students at Harvard Business School looking for sotneone to work with us in adding a subscription base to our website. Project would include adding
alog in screen, payment setup, and helping to create the subscription pages which would need to draw information from a database (lkcely My3QL).

In tallring with classmates, project appears to be around 50-100 hours, and would need to be completed in the next 2 months. Compensation is cotnpetitive,
and we will supply graphics, data, and mformation.

Candidate should be strongly qualified in PHF, and IMySOQL.

Location: Cambridge

Compensation: Competitive with industry standards. Negotiable,

This iz a part-time job.

This is a contract joh

Principals only. Recruiters, please don't contact this job poster.

Please, no phone calls abowt this johl

Please do not contact job poster ahout other services, products or commercial interests.

PostinglD: 640115588

Copyright @ 2008 craigslist, inc.  terms of use privacy policy  feedback fonum

o

Dane




MySQL Query Cache

query cache type =1

http://dev.mysql.com/doc/refman/5.0/en/query-cache.html

————



memcached

$memcache = memcache connect (HOST, PORT) ;
Suser = memcache get ($memcache, $id);
if (is_null ($user))

{
mysqgl connect (HOST, USER, PASS);
mysqgl select db (DB) ;
$result = mysql query ("SELECT * FROM users WHERE id=$id");
Suser = mysqgl fetch object ($result, User);
memcache set ($memcache, $user->id, Suser);

}

http://www.danga.com/memcached/
http://us2.php.net/memcache

————



MySQL

Connection management, security

SQL parsing, execution, caching, etc.

MylISAM I‘ InnoDB l HEAP H NDB I
tdefault] (transactions) (in-memory) (clustered)

\_Storage engines

............................................................

-
- -

_ Image from High Performance MySQL. -i



MySQL

MyISAM InnoDB MEMORY NDB

rMulti-statement transactions, ROLLBACK - e - "
Foreign key constraints - # - -
Locking lewvel table =i table oy
BTREE indexes # ® - ®
FULLTEXT indexes x - - -
HASH lookups - = = "
Cther in-memory tree-based index - - 4.1.0 -
IS, RTREE indexes 4,1.0 - - -
Unicode 4.1.0 4.1.2 - -
Merge (Union views) " - - -
Compress read-only storage # - - -
Felative disk use [ high - low
Felative memary use [ high [0 high

Excerpted from http://dev.mysqgl.com/tech-resources/articles/storage-engine/part_3.html.




Replication: Master-Slave

Slave Slave Slave
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Replication:

Master-Master
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Load Balancing + Replication
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... + Partitioning

A-M cluster N-Z cluster

Load balancer

Read queries

—

MySQL slaves

A
«|(HFTERNE
gL

E E MySQL slaves
r v

_—
—_—
—
—_—
—_—
_—
—
—

k.

Replication ..

MySQL master

T




High Avalilability

M
Load balancer rr

" —= Master #2

Master #1 | == | <

Replication




MySQL Cluster

7

Web!A EEEEEEN
Server

1 Web/App
Server

Server 0 Server 1

oy
=i MysaL |q MysaL
L server EEEEEEEEEEEEN EEEEEEEEN] Sefver

'

(

IEEEEEEEEEEEN Server 2

Management
Data [ e—— Data
| Node | Node

Server
£ —
NDB Storage
Management Engine

Server

\

Server 3

Excerpted from http://www.mysql.com/news-and-events/on-demand-webinars/cluster-20061116.pdf.
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