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def add5 (x):
return x+5

def dotwrite(ast):

nodename = getNodename ()
label=symbol.sym name.get (int (ast[0]),ast[0])
print s [label="%s' % (nodename, label),

if isinstance(ast[1l], str):
if ast[1l].strip():

print '= %s"];' % ast[1l]
else:
print "'"]'
else:
print "'"];'
children = []

for 1in n, childenumerate(ast[1l:]):
children. append (dotwrite (child))
print ,' %s —> {' % nodename
for 1in :namechildren
print '%s' % name,



entry

Euclid's algorithm for the greatest
common divisor (gcd) of two
numbers

v

INPUT A, B

no

no (<or=)

B—B-A
| Goto2 |

A—A-B
[ Gotoz |

PRINT A

END
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ASSUME CS:CODE,DS:DATA
DATA SECGMENT
LIST DW 2579H,0A500H,0C009%,01594, 08300H
COUNT EQU 05H
DATA ENDS
CODE SEGMENT
START: XOR BX,BX
XOR DX,DX
MOV AX,DATA
MOV DS,AX
MOV CL,COUNT
MOV SI,OFFSET LIST
AGAIN: MOV AX, [SI]
SHL AX,01
JC NEG
INC BX
JMP NEXT
NEG: INC DX
NEXT: ADD 81,02
DEC CL
JNZ AGAIN
MOV AH, 4CH
INT 21H
CODE ENDS
END START
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PROCESSOR

CONTROL ARITHMETIC
UNIT LOGIC UNIT (ALU)

~instructions
data
information

|nformat|on MEMORY information

~instructions
data
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INPUT
DEVICES

OUTPUT
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The Steps in a Machine Cycle

Astudententersamath | Step 1

problem into the The control unit fetches
memory of the computer. the math problem’s
e e o instructions and data

from memory.

The results in memory appear
on the screen of the monitor.

Step 2

Tshiergsuﬁs o themath The control unit decodes the
problem are stored in math problem’s instructions
memory and sends the instructions

' PROCESSOR and data to the ALU.

%
) o™

'CONTROL
UNIT

Step 3
The ALU performs
calculations on the data.
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Integrated circuits,
and -
components .’

connectors,

Figure 1.5
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Motherboard

A digital hardware system (Part a).
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Subcircuits
in a chip
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Transistor circuit K .
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| -| ' o on a chip




Vp=0V

D ID
Ve —|é ) \.-,

Vo=

Lr

Closed switch Open switch
when Vo= Vpp when V=0V

(a) NMOS transistor

Vs=Vpp Voo Voo

!

Vb b Vo= "Vop
Open switch Closed switch
when Vo= Vpp when V=0V

(b) PMOS transistor

Figure 3.4  NMOS and PMOS transistors in logic circuits.
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(a) Circuit diagram (b) Simplified circuit diagram

i >o—r >0

(c) Graphical symbols

Figure 3.5 A NOT gate built using NMOS technology.
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(a) Circuit (b) Truth table

(c) Graphical symbols

Figure 3.6  NMOS redlization of a NAND gate.
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Figure 3.7  NMOS redlization of a NOR gate.
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Table 1.1 A sample of the International Technology Roadmap for
Semiconductors.

Year

2006 2007 2008 2009 2010 2012
Technology 78 nm 68 nm 59 nm 52 nm 45 nm 36 nm
feature size
Transistors 283 M 357TM 449 M 566 M 714 M 1,133 M
per cm?
Transistors 2430 M 3.061 M 3.857TM 4859 M 6,122 M 9,718 M
per chip




Categories of Computers

Physical Size

Number of

Simultaneously
Connected Users

General Price Range

Personal computers
(desktop)

Mobile computers and
mobile devices

Game consoles
Servers

Mainframes

Supercomputers

Embedded computers

Fits on a desk

Fits on your lap orin
your hand

Small box or handheld
device

Small cabinet
Partial room to a full
room of equipment

Full room of equipment

Miniature

Usually one (can be
more if networked)

Usually one

One to several

Two to thousands
Hundreds to thousands
Hundreds to thousands

Usually one

Several hundred to
several thousand dollars

Less than a hundred
dollars to several
thousand dollars

Several hundred dollars
or less

Several hundred to a
million dollars

$300,000 to several
million dollars

£500,000 to several
billion dollars

Embedded in the price
of the product



printer
(output device)

scanner
(input device)

memory cards
(storage device)

hard disk drive
(storage device)

optical disc drive
(storage device)

card reader/writer

(storage device)

system unit
(processor, memory,
and storage devices)

USB flash drive
(storage device)

screen

external hard disk
(storage device)

monitor

©

(output device)

keyboard
(input device)

microphone
(input device)

Web cam
(input device)

speakers
(output device)

mouse
(input device)

modem
(communications device)



client .
client e

printer

—— : . server







system unit
system unit

system unit

system unit

system unit

system unit system unit
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Memory

Short-term mermory Long-term memory
sensory Wloindloy Declarative Non-declarative
MEMory MEMory
ae !
‘ Priming Habituation
Different  Central _ Sensitisation
modalities  executive Facts Events Slalls and ‘31355_1'{331 _
hahits conditioning
Neo- Frontal Medial temporal lobe MNea- Armygdala Reflex

cortex lobe Thalamus Striaturn cortex || Cerebellum || pathways




I Memory Systems )

WORKING OR
SHORT-TERM MEMORY

SENSORY REGISTER

LONG-TERM MEMORY

© Quick Scan for © Coding © Process
Importance © Rehearsal © Store
© Precoding @ Recoding @ Recall

Figure 2-24. Informnation processing within the sensory register, working on shori-term memory, and long-term memory includes complex
coding, sorting, storing, and recall functions.









The Brain and Memory

Striatum (not shown)
(procedural memory)

(working memory) \. = "1 A - o Cortex
: \ ©_/(declarative memory)

Mammilary Bod
(declarative memory
Amygdala
(emotional memory)
Hippocampus
(memory acquisition)
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Storage Terms

Storage
Term

Kilobyte (KB)
Megabyte (MB)
Gigabyte (GB)
Terabyte (TB)
Petabyte (PB)
Exabyte (EB)
/ettabyte (ZB)
Yottabyte (YB)

Approximate

Number of Bytes Exact Number of Bytes

1 thousand
1 million

1 billion

1 trillion

1 quadrillion
1 quintillion
1 sextillion

1 septillion

21%0r 1,024

229 or 1,048,576

23%0r 1,073,741,824

249 0r 1,099,511,627,776

2°% or 1,125,899,906,842,624

250 0r 1,152,921,504,606,846,976

27%0r 1,180,591,620,717,411,303,424
280 0r 1,208,925,819,614,629,174,706,176



Frimary storage

Central processing unit

REEiEtETSI hain memaory
Logic 2andom access memory
unit Cache 256-1024 B
memaory

Off-line storage

le media drive
CWD-BW drive

Removable medium
CD-RW
Ga0 W B

Tertiary storage

ovable
dia

Removahle
medium

Femovable
medium
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Memory

Storage

faster

transfer

A Memory ltems waiting to be

(most RAM) interpreted and
executed by the

processor

Hard Disk Operating system;
application software; user
data and information,
including photos, music,
and videos; backups

Memory Cards  Digital photos or files
and USB Flash  to be transported

Drives
Optical Discs ~ Software, movies, music
Tape Backups

slower

transfer
rates




Volatile Non-volatile







Panasonic A

ADAPTER D

Panasonic A

m|CI"O

ADAPTER [

N

Panasonic
3
r MNiCro
Mg

ADAPTER [

PanasonicA
¢ micro
" MigED

ADAPTER [

Panasonic A

ADAPTER D

Panasonic A

m|Cl"O

ADAPTER D

ADAPTER [

N

Panasonic

e

ADAPTER [




Various Memory Cards

CompactFlash

(CF)

Secure Digital

(SD)

SDHC

microSD

microSDHC

xD Picture Card

Memory Stick
PRO Duo

Memory Stick
Micro (M2)

Sandisk
2GB »>
mte

Sandisk €

Sandisk
= M

< 8Bas

Storage Capacity Use

512 MB to 100 GB

512 MB to 8 GB

41032 GB

1t02GB

410 16 GB

256 MB to 2 GB

110 16 GB

110 16 GB

Digital cameras, smart phones, PDAs,
photo printers, portable media players,
notebook computers, desktop
computers

Digital cameras, digital video cameras,
smart phones, PDAs, photo printers,
portable media players

Digital cameras

Smart phones, portable media players,
handheld game consoles, handheld
navigation devices

Smart phones, portable media players,
handheld game consoles, handheld
navigation devices

Digital cameras, photo printers

Digital cameras, smart phones,
handheld game consoles

Smart phones



Optical Disc Formats
Optical Disc Read Write Erase

it N N
Y X N
CD-RW Y U Y

DVD-ROM Y N N
BD-ROM



Media Life Expectancies® (when using high-quality media)

Media Type Guaranteed Life Expectancy Potential Life Expectancy
Magnetic disks 3 to 5 years 20 to 30 years

Optical discs 5 to 10 years 50 to 100 years

Solid state drives 50 years 140 years

Microfilm 100 years 500 years

* according to manufacturers of the media
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course_modules and related tablek

Comma-separated list of
course_module.ids

—>| id: INT

T sequence: TEXT

modules

—>{ id: INT

name: VARCHARIZO)
wversion: [MT

cram: IMT

lastoron: INT

search: WARCHAR(ZE5)
visible: INTIZ)

course sections

course: [MNT

Tables from other
parts of Moodle

course

section: INT
sumirmaEny: TEXT

visible: INT

course modules

ich IMT
course: IMNT
mocdule: IMT

instance: IMT

1 saction: IMNT

idrurmiber: VARCHAR(100)
added: INT

score: IMT

indent: INT

visible: IMT

visibleald

grouprnode: INT
groupingid: INT
groupmermebersonly: INT

> id: INT &S

forum j« |

ich IMT

V

groupings

course allowed modules

id: IMT
course: IMT
rmodule: INT

= id: INT

course_modules.instance N
links to forum.id, but anly

if course_madules points to
the row of modules where
rmodules.name = forum',
The same applies to all
ather types of maodule,
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Fiat File Model Hierarchical Model |
Route No. Miles Activity Pavement Improvement
Record 1 1-95 12 ——Dhsosile
Y
Record 2 |-495 05 Relational Model Reconstruction Maintenance Rehabilitation
— e
Record 3 SR-301 33 ey | Aty /,
) Patching Routine Corrective Preventive
24 Overlay
25 Crack Sealing Key = 24
Activity
Code Date Route No.

24 01/12/01 |I-95

Object-Oriented Model 24 |02/08/01 |I-66
Object 1: Maintenance Report  Object 1 Instance y f
e No.
Date 01-12-01 '
| Activity Code 24 Network Model
Route No. -95 o
Daily Production 25 Preventive Maintenance
Equipment Hours 6.0 |
Labor Hours 6.0 + ¢
Object 2: Maintenance Activity Rigid Pavement Flexible Pavement
> Activity Code
Activity Name

Production Unit
Average Daily Production Rate

Spall Repair Joint Seal Crack Seal Patching

e N
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Operational System CMR Flat Files

Extraction, Transformation, Loading

Data Warehouse

Olap Analysis Reporting Data Mining



Data
Analysis

Data
Warehouse

Source databases

and users

e

Data Warehouse

Extraction
Transformation
Loading

Operational Operational
Database Database

Operational Operational
Database Database

rA R

External Data




Operational System\
ERP

8/

(C) 2008 datawarehouse4u.info

~— R
S~ N Olap Analysis

ETL

—

Reporting

Data Warehouse

Data Mining




Cueryreport Amnalysis

[rata mining

OLAP server

Da['ﬂ. Wil]'E'hOUSE‘ Data marts

I!'-Iomtoring Administration
Metadata r E}'IOV

OLAP server

ITO<E

Extract

Clean
Transtorm
Load
Refresh

=58 E200

Operational databases

External sources

Top tier:
front-end tools

Middle tier:
OLAP server

Bottom tler:
data warehouse
SETVET

Drata

3.12 A three-tier data warehousing architecture.
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Figure 7-39 An enterprise uses high-capacity storage devices.
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Inverted index

Document 1
The bright blue |
butterfly hangs | _ Inverted index
on the breeze. Stopword list
1D Term Document
—H') 1 best 2
5 - :n . 2 blue 1,3
ocumen
around 3 bright 1,3
\ f"e’Y 4 butterfly 1
or
It'sbestto | from 5 breeze 1
forget the great in 6 forget 2
sky and to is
wals fon it e |7 great 2
every wind. not 8 hangs 1
b 9 need 3
one .
Document 3 the 10 retire 2
to 3 1 search 3
under
12 sky 2,3
Undes b,uek :f 13 N 2
sky, in bright
sunlight, one
need not

search around.




Text Extraction

(il

Text, properties
and formatting

Remove properties
and formatting

-

Parser

Stopword removal

Stemming

Synonym
matching

i

Full text index




Query

Document 1
/Q- "blue sky” @
The bright blue ﬂ
butterfly hangs Inverted index
on the breeze. .
1D Term Document : position
= 1 best 2:3
2 blue 1:3,3:2
Hocament.2 3 bright 1:2,3:5
4 butterfly 1:4
It's best to 5 breeze 1:8
forget the great 6 forget 2:5
sky and to :> 7 r 2-
retire from s i
every wind. 8 hangs 1-25
9 needs 3:8
Document 3 10 retire 2: 1
1 search 3:10
12 sky 2:8,3:3
Under blue ‘:> 13 wind 2:14
sky, in bright
sunlight, one
need not Match on sequential terms
search around.
blue-3:2
sky- 3:3
Search object
Document
reference Relevance

3 100%




0

Q- blue AND sky ) |

General
information need

I

Specific
infarmation need

Create
representation

Query

Corpus

Create

representation

Index objects

— e
Blue Sty Ko ——— Iredax 1
Shy Mt — e 3
Hae Jaunal - Iraden 1
Ll Sy Magdione = Ireden &
Elus Fiman - Iraden 1
Waaibar U pdasn = Iredun 3

Evaluate result.

Refine search if
necessary

l Retrieved objects




Properties of
the Model
Mathematical
Basis

without

with term-interdependencies

term-interdependencies

immanent
term-dependencies

transcendent
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probabilistic by Logical

Inference Belief
Network Network

Imaging
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SPIDER

An antomated browser that views
your web pages and strips out the
himl] text content

DATABASE

Stores records of all pages veiwed
by the spider, when you click
“sparch”, it is this database that is
being searched

RELEVANCY ALGORITHM
Used to sort through the database
of spidered web pages to find
those that are most relevant



