Lecture 2:
Programming

Last time:

1. Course information

2. Computer basics

Today:

1.  Programming languages
2. Eclipse and CVS
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Programming Languages

e Used to write programs that run on
computers

e Generations of programming languages

1t (1GL):
2nd (2GL):
31 (3GL):
4 (4GL):
5th (5GL):

machine code

assembly code

procedural languages
application-specific languages
constraint languages
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15t Generation: Machine Code | “

e Recall: computer datais O's and 1’s.

e In machine code, so are programs!

Program:. sequence of instructions
Machine code: iInstructions consist of 0’'s and 1's

e Next slide: example machine code instruction from
MIPS (= “Microprocessor without interlocked
pipeline stages”) architecture

Popular in mid-, late 90s
Instructions are 4 bytes long
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Example MIPS Instruction
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e “Add data In addresses 1, 2, store result In
address 6”:

00000000001000100011000000100000

o 777

000000

00001

OOOl

00110

00000

100000

/‘

opcode

/‘

2nd address

/‘

/shift amount

/

1st address

destination address

function specifier
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Programming in 1GLs
—— |

Courtesy of . Copyright (c) Microsoft Encarta Online
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http://encarta.msn.com/

2"d Generation: Assembly

e Problem with 1GLs: Who can remember those
opcodes, addresses, etc. as 0’s, 1's?

e Solution (1950s). assembly language
Use mnemonics = descriptive character strings for opcodes
Let programmers give descriptive names to addresses

e MIPS example revisited:
add $1, $2, $6

Instead of
00000000001000100011000000100000
for “add contents of addresses 1, 2, store result in 6”
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Assemblers

e Computers still only work on machine code (1GL)
e Assembly language is not machine code

e Assemblers are programs that convert assembly
language to machine code (= “object code™)

> assembler >
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3'd Generation: Procedural @
Languages .

e Problems with 2GLs

Platform dependency

Different kinds (architectures) of computers use different
Instruction formats

E.g. x86, Pentium, 68K, MIPS, SPARC, etc.

1GL / 2GL programs written for one kind of machine will not
work on another

Low level: programs difficult to understand

e Solution (60s -- now): procedural languages
Higher-level, “universal” constructs
Examples: Fortran, Algol, Pascal, C, C++, Java, C#
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Compilers

e Computers can only execute machine code

e Compilers are programs for translating 3GL
programs (“source code”) into assembler / machine
code
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Interpreters

e Another way to execute 3GL programs
Interpreters take source code as input
Interpreters execute source directly
Much slower than compiled programs

e Debuggers are based on interpreters

Debuggers support step-by-step execution of
source code

Internal behavior of program can be closely
Inspected

CMSC 131 Spring 2007 9
Bonnie Dorr (adapted from Rance Cleaveland)



BRI,

S
= =
3 %
14 LT
™

This Course e

How to write programs in procedural languages
Language is Java
Principles are broadly applicable
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Tools for Writing Programs e

e The bad old days
Text editor: used to create files of source code
Compiler: generate executables from source
Debugger: trace programs to locate errors

e Today: IDEs (= “integrated development
environment”)
Text editor / compiler / debugger rolled in one
Examples: Eclipse, Visual Studio, etc.
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Basics of Eclipse 8.

e Eclipse Is used to:
o Create
o Edit
o Compile
e Run
e Debug
programs (for this class, Java programs).
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http://www.cs.umd.edu/eclipse/EclipseTutorial/

Basics of Eclipse-speak e

e Project: collection of related source files

To create a program in Eclipse:
Create a new project
Create files in the project

e Perspective: framework for manipulating programs

e Important perspectives in this class:
Java: for creating, running programs
Debug: for tracing, removing errors in programs

CVS repository: for interacting with assignment-submission
system
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Eclipse Demo

€ Java - helloWorld.java - Eclipse SDK = [B)X]
Eile Edit Source Refactor Mavigate Search Project Run  Window Help

M-S i%-0-Q- i EHG  ®LiRE- I 4EB I FH-H- o & 32va | 8
ts Package Explorer 5 Hierarchy Gl m helloworld.java 57 i EI| 5= outline 57 . i)

S EQ_:& T

o

= brg' Sample Project 1
=8 {default package)
- m helloWorld.java
-2 JRE System Library [jre1.5.0_08]

2 @, helowarld
@t main{String[}

public static wvoid main(String] args)
J4 TODO

System.ocub.println("Hello world!"™);

generated method stub =

- : " =
F‘roblemsIJavadociDedaraﬁon E Console X 1 4 & ExgEl et B -C3-—0

| =

Hello world!

b
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Class Projects with CVS 5

e You will use Eclipse for Java programming in this
course
e How will you:
obtain
turn in
class projects?

e CVS (= Concurrent Versions System)
Tool for project-file management
Maintains versions, etc.
Allows different sites to work on same project
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CVS Worldview

“commit”
“checkout” >

Files

(local copies)

/

Files =
“repository”

Server

“commit”

“checkout” Client 1
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CVS in More Detail {@

e CVS server maintains current versions of files in
project (= “repository”)

e To access files from another machine (“client”),
repository must be “checked out”

e Changes to files on client may be “committed” to
server, with changed files becoming new version

e (Once arepository is checked out by a client,
subsequent versions may be accessed via “update’)
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What's Needed for CVS? @’

e Server machine
For CMSC 131, CS linuxlab machines
e User authentication
For CMSC 131, student linuxlab accounts
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How CMSC Project @
Submission Works Rlt

e Repository created for each student linuxlab
account

e You check out repository to start work on project

e When you “save” changes in Eclipse, “commit”
automatically invoked by plug-ins

e You “submit” when finished using Eclipse (UMD
plug-in handles relevant CVS commands)
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To Checkout a Project ®

1. Set repository location

Change to “CVS Repository Exploring”
perspective in Eclipse (“Window -> Open
Perspective” ...)

Right-click in “CVS Repositories” panel and
select “New -> Repository Location...”
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Adding a CVS Reposﬂory

& Add CVYS Repository

Add a new CVS Repository
Add a new CVS Repository to the CVS Repositories view

LUCVS
Location /
Host: ||nu>c:|a|:| csic,umd, edu / v|

Repository path: | Jafs/cicund.cduisera/foc/ove 12arallogfes 13 1'3'35)1\L

Authentication

Common to everyone

Your linuxlab username

User: 513 1@47 —_— -

Passwordigesessssssnss |
—

Connection

Connection tg.rpe( Extsa\ L |

{(®) Use default part

() Use port: | |

Validate connection on finish
[ 5ave password

15, Saved passwords are stored on your computer in a file that is difficult, but not
impossible, for an intruder to read,

Einish ] [ Cancel

Your linuxlab password

Don’t forget to set this!
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To Checkout a Project (cont.) | “#

2. Open repository name, then “Head”
3. Right-click on project name to save
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& (VS Repository Exploring - Eclipse SDK
File Edit Mavigate Search Project C¥S Run  Window Help

- HG I iR @R e e

B[i=1E

(T - e =)

fred BIET
[J :extssh:cs131004@lnuxlab. csic.umd. edu: fafs csic.umd. edujusersffpe /oy
=k HEAD
H-{= CVSROOT
: B
[ExR ‘k'k Bran Mew k
e e Vers! pumem——
B Date

Check Out As...

=

Tag as Version...
Tag with Existing. ..

Compare With...
Expand All
+* Add to Branch List...
‘ﬁ’ Configure Branches and Versions...

Q§" Refresh view

El_j History EZE

( I} | }

nha Fal0&TestProject in textsshics 131004@linuxlab. csic.umd. edu: fafs fcsic.umd. edufusers ffpe/cvs 131Fal06/cs 131004
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Working on Project i

e When you switch back to “Java” perspective,
your project is now there!

e \WWhen you save In “Java” perspective,
changes are automatically committed to CVS
repository.
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Study Questions K

e Login: study
e Password: daily
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