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You are here

How this day is organised
09:00

10:30

11:00

12:30

13:45

Lecture:
Introduction to programming (in Perl)

Lab:
First steps in Perl

Coffee

Lunch

Open Lab
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How this day is organised: stage I
09:00

10:30

11:00

12:30

13:45

Lecture:
Introduction to programming (in Perl)

Lab:
First steps in Perl

Coffee

Lunch

Open Lab

Close your notebooks, look and
listen.

I will explain and demonstrate.

Try to get the general picture.

Don't worry about the details.

Don't worry if you get slightly lost.
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How this day is organised: stage II
09:00

10:30

11:00

12:30

13:45

Lecture:
Introduction to programming (in Perl)

Lab:
First steps in Perl

Coffee

Lunch

Open Lab

Type-along syntax exercises.

Write your first programs.

Run your first programs.

Code is available:
- if you type along as I lecture
- in your handouts (5.1 - Part I)
- on the Wiki
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How this day is organised
09:00

10:30

11:00

12:30

13:45

Lecture:
Introduction to programming (in Perl)

Lab:
First steps in Perl

Coffee

Lunch

Open Lab

Programming exercises (passive
to active knowledge).

Later: Perl assigments, Part A

But give priority to
MSA/Phylogeny and integrated
assignment !
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Resources

Handout - Part I 
Syntax Exercises

Handout - Part II:
Programming
Exercises

Lab:
Type-along

Wiki:
Syntax
Exercises 1-12

Tasks

Hints

Solutions
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Here we go !
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Before you program

¥ Considering goals
¥ Creating the file
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As you program

¥ Coding
¥ Compiling
¥ Testing
¥ Debugging
¥ Coordinating and communicating
¥ Integrating

¥ Documenting
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After you program

¥ Maintaining
¥ Refactoring
¥ Bugs and Issues
¥ Features
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When not to program

¥ There is already a program available that will
perform your task

¥ Look before you code
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The software engineering process

1. Vision
2. Requirements
3. Analysis
4. Design
5. Implementation
6. Test
7. Maintenance

•Exactly what would you like to
achieve ? (Correlate expression
patterns)

•What will you do with the results ?
(Compare to known motifs, output)
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The software engineering process

1. Vision
2. Requirements
3. Analysis
4. Design
5. Implementation
6. Test
7. Maintenance

•Workflow ! Software supports the
real world, it does not define it.
(Integrate with laboratory !)

•Use cases ! Don't ask what you want
the program to do, but ask what you
need from the program. (How to
define a query , use a new dataset ...)

•Boundary conditions and constraints.

A use case is a sequence of
actions that yields an observable
result.
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The software engineering process

1. Vision
2. Requirements
3. Analysis
4. Design
5. Implementation
6. Test
7. Maintenance

•Defines use-case realizations

•Internal view of your system; outlines
strategy of implementation,
"Architecture"

•Concepts, Components, Contributors
(TRANSFAK, Genbank, Expression
profiles)

Analysis refines and structures the
requirements.
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The software engineering process

1. Vision
2. Requirements
3. Analysis
4. Design
5. Implementation
6. Test
7. Maintenance

•Datamodel and process model

•Program modules - Input, output,
algorithm, states, dependencies,
interfaces

•Resources

The Design is the blueprint of the
system.



Lecture 5.0 17

The software engineering process

1. Vision
2. Requirements
3. Analysis
4. Design
5. Implementation
6. Test
7. Maintenance

The last thing you do is program !

Software engineering is structured, iterative and incremental !
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The software engineering process

1. Vision
2. Requirements
3. Analysis
4. Design
5. Implementation
6. Test
7. Maintenance

•Pseudocode, Prototype and Code

•Good Programming Practice

•Documentation

•Testing - all values, all parts of code

Implementation completes your
first iteration.
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Flowchart: Modelling execution logic

A flowchart is a formalized graphic representation of a program logic sequence.
Flowcharts are useful to display the overall logic of a program.

Operation

?

End

Start

Out-
put

Sum Profile Corre-
lation ?

End

Start

Out-
put

Store

Search
Patterns

Rank

Done?

Y

N

N

Y
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FETCH

FN

SPN: birds-eye view

FETCH:Get domain representative

?

XDB

MEND: Repair split domains

PULL : Extract single domain

TELL : Calculate information

MEND

PULL

TELL

FN:File IDs and residue numbers

XDB: XML formatted Database

SPN- Structured Process Notation:
Modelling Data Flow
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DB

In

This is a comment:

In: Input data (mandatory [see note] )

DB: Database or other resource
(optional)

Procedure : Program that accepts input, uses
resources, is controlled by
parameters and generates output

Parameter: List of control inputs (optional)

Out: Output data (mandatory)

SPN - Layout

Procedure

Out

A defined and consistent spatial arrangement of icons supports the quick comprehension  of dataflow.

[note]  A process start input can be a single
parameter. Data-items between procedures can
be omitted if they are trivial, or are to be specified
at a later stage of development.

Simple rules:

Input  always from the top. Output  always towards the bottom. Resources
always from the right. Parameters  always from the left.
Avoid crossing lines. Name components concisely. Define  components on
the right, close to where they are first used. Date and version  the diagram.

Clearly distinguish comments from components. Make implicit knowledge
explicit. Keep it simple.

Parameter
[...]
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FETCH PDB

FN

MEND

TELL

3D

RsA

FN: List of PDB-Filenames, chain and residue
range

3D: Foldable structure monomer coordinates

FETCH: Retrieve representative coordinate set for
each

MEND: complement split domain, or domains with
swapped components to foldable unit

Motif

TELL : Analyze amino acid context propensity
violations

Motif: Database of structural motifs

RsA: Domain residue annotations

SPN - Concise View Example

SPLIT SPLIT: extract domain from coordinates

PDB: RCSB Protein structure DataBase

ContAn (Context Annotation): 1 of 1

Contan  V 1.0 2005-April-19 (bs)
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Programming languages

"The best tool for the job"

Don't constrain projects through rigid coding ideas, rather enable loose coupling for modular and flexible solutions!
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Reverse Complement - pseudocode

Define a DNA sequence
Create a copy
For each nucleotide of the copy

   Change A to T, C to G, G to C, T to A

Print the original from first to last
Print the copy from last to first

• Fast to write but

informal.

• Structuring aid

• Weak syntax rules
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C

•Probably the
language in
widest use.

•Very powerful,
very fast.

•Typing and
memory
management
explicit.

•Easy to make
errors.

#include <stdio.h>
#include <string.h>

void main() {
int i;
char DNA[] = "TTACTACGGT";
char rDNA[11];
printf("The DNA sequence is:           %s\n", DNA);
convert(DNA, rDNA);
printf("The reverse complement DNA is: %s\n", rDNA);
} 

void convert(char A[], char B[]) {
int i, len = strlen(A);
for (i= 0; i < len; i++)

{
if      (A[i] == 'A') B[len-1-i] = 'T';
else if (A[i] == 'T') B[len-1-i] = 'A';
else if (A[i] == 'G') B[len-1-i] = 'C';
else if (A[i] == 'C') B[len-1-i] = 'G';
}

}
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C++

• Object
oriented
(encapsulation,
inheritance,
polymorphism)
•Complicated
architecture

#include <iostream.h>
#include <string>

class DNA
{   public:
        DNA(string iseq){ dna = iseq; };
        ~DNA(){};
        string convert();

    private:
        string dna;
};
string DNA::convert()
{   string revcompl = "";
    for(int i = dna.length()-1; i >= 0 ;i--)
    {
        char nucleotide = dna.at(i);
        if      (nucleotide == 'A') nucleotide = 'T';
        else if (nucleotide == 'T') nucleotide = 'A';
        else if (nucleotide == 'G') nucleotide = 'C';
        else if (nucleotide == 'C') nucleotide = 'G';
        revcompl += nucleotide;
    }
    return revcompl;
}
void main()
{   string seq = "TTACTACGGT";
    DNA ourDNA(seq);
    cout << "The DNA sequence is :           " << seq <<endl;
    string revSeq = ourDNA.convert();
    cout << "The reverse complement DNA is : " << revSeq << endl;
}
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Java

•Object oriented
•Typed
•Automatic memory
management
•Platform independent

import java.io.*;
import java.lang.String;

public class Main
{   public static void main (String args[ ])
    {   String sequence = "TTACTACGGT";
        Sequence seq = new Sequence(sequence);
        System.out.println("The DNA sequence is :                "+ seq.dna);
        seq.convert();
        System.out.println("The reverse complement sequence is : "+ seq.rDna);
    }
}

import java.io.*;
import java.lang.String;

public class Sequence
{   static String dna;
    static String rDna;
    public Sequence(String dna)
    {   this.dna = dna;
        this.rDna = " ";
    }

    public static void convert()
    {   for(int i = dna.length()-1; i >= 0 ;i--)
        {   char nucleotide = dna.charAt(i);
            if (nucleotide == 'A')      nucleotide ='T';
            else if (nucleotide == 'T') nucleotide ='A';
            else if (nucleotide == 'G') nucleotide ='C'; 
            else if (nucleotide == 'C') nucleotide ='G'; 
            rDna += nucleotide; 
        }
    }
} 
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Perl

•Automatic typing and
memory management
•Rich function
libraries
•concise, expressive
syntax
•Emphasis on
application oriented
tasks
•"More than one way
to do it"

#!/usr/bin/perl

my $DNA = 'TTACTACGGT';

print ("The DNA sequence is:           $DNA\n");

  $DNA = reverse($DNA);   

  $DNA =~ tr/ACGT/TGCA/; 

print ("The reverse complement DNA is: $DNA\n");
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Python

• Fully object oriented
•Cleaner syntax than Perl
•Emphasis on programming
methodologies

import string

DNA = 'TTACTACGGT'

print "The DNA sequence is :          " , DNA

tmp = list(string.translate(DNA, string.maketrans('ACGT','TGCA')))

tmp.reverse()

rDNA2 = string.join(tmp, '')

print "The reverse complement DNA is: " , rDNA2
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Perl

Perl is a programming language .

perl is actually a program that runs commands in the Perl
programming language. But from a user's perspective, that
really doesn't make a difference.

Perl is
• free-format (whitespace is optional)
• compiled (everything is looked at before its executed)
• interpreted (works from code, step by step)
with
• automatic typing and memory management.
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What is Perl good for ?

Text processing
Rapid prototyping
Easy to learn for easy tasks
Powerful enough for difficult tasks
Programming for the Web

Use of large libraries of useful code modules

"Magic"
"There's more than one way to do it".
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What is Perl bad at ?

Complex, long-lived software projects with
multiple authors
Need for complex datastructures
Performance-critical applications

"Magic"
"There's more than one way to do it".
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Where to get more information ?
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A first Perl program ...

$ cat > test.pl
#!/usr/bin/perl
print("wheeee...\n");
<ctrl> d
$

Comment

String literal, passed as argument

escape character - newline

filename

redirection: create or overwrite

unix command

function
EOF for cat
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attributes, permissions, chmod

$ ls -la test.pl
-rwxrwxrwx  1 steipe  staff  650 Jan 26 21:19 test.pl

$ chmod o-rwx test.pl
$ ls -la test.pl
-rwxrwx---  1 steipe  staff  650 Jan 26 21:19 test.pl

$ chmod 700 test.pl
$ ls -la test.pl
-rwx------  1 steipe  staff  650 Jan 26 21:19 test.pl

chmod  changes access privileges

u: user, g: group, o: otheru g o

r: read, w: write, x: execute

three octal numbers ...
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Where is Perl ?

[hugin:~] steipe% which perl
/usr/bin/perl

[steipe@biochemistry steipe]$ which perl
/usr/bin/perl

coe03:/local/home/steipeb 3 % which perl
/usr/local/bin/perl

Since perl is a program, it is located inside a directory. Running a Perl  program means
running the perl  program and feeding it the code line by line. For perl to run, it must be
on your path. Or, (better) you must specify its location in your first line of script. Use
which to find where a program is located.

MacOS X

Linux

Solaris
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Two ways to run a Perl program ...

$ cat > test.pl
#!/usr/bin/perl
print("wheeeee...\n");          
$ perl test.pl
wheeeee...
$ ./test.pl
test.pl: Permission denied.
$ ls -la test.pl
-rw-r--r--   1 steipe  staff      45 Nov 24 15:02 test.pl
$ chmod u+x test.pl
$ ./test.pl
wheeeee...
$ 

Either as an argument to perl, or as part of a shell script, that executes perl and feeds
it the commands. But these two options need not be incompatible ...

( just a simple function )

Need to make
test.pl executable

Use cat  to create file via STDIN, containing
code. Filename is "test.pl"

chmod  changes access privileges
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Two ways to run a Perl program ...

$ perl test.pl

(A) as an argument to perl, or (B) as part of a shell script, that executes perl and feeds
it the commands. But these two options need not be incompatible ...

#!/usr/bin/perl
print("wheeeee...\n");

test.pl

$ test.pl

1. run perl
2. feed it test.pl
3. perl ignores the first line (#: comment)
4. perl executes "print ..."

1. execute test.pl as a shell script
2. tell shell to run perl
3. feed perl whatever follows
4. perl executes "print ..."
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a second Perl
program

#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    print($line);
}

exit();

Create a new file by typing
nano cat.pl

Enter this text exactly as it
is written here. Don't mix
up the bracket types.

Save <ctrl>o, and exit
<ctrl>x.
Make the file executable:
chmod u+x cat.pl

Run the program. What
does it do ?

(nano? (Or pico?) A simple text editor
installed on most Unix systems. )
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use
warnings

#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    print($line);
}

exit();

Try the error checking functionality:
Replace $line by $lime behind the print statement,
run the program.
comment out use warnings (put a '#' before it), then
change = to == . Run. Abort with <ctrl>c when fed up.
Remove the # and run this again.

Warnings  tell you
when Perl thinks
you typed things
you didn't even
mean.

Strict  makes Perl
complain when
variables were not
declared - like
when they have
been mistyped !

Note - Some people invoke perl with the command line flag  -w (eg. perl -w) .
This does the same.
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cat in Perl
#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    print($line);
}

exit();

while ( ) {  ...  }

my

=

$line

<STDIN>

print()

exit() stop and return control to shell

write argument to STDOUT

Diamond operator on STDIN: returns one line for assignment to scalar

Scalar variable

Assignment operator

Creates* variables

Control
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Control structures:

while
#!/usr/bin/perl
use warnings;
use strict;

while ("Joy") {

    print("Wheeee....      ");

}

while is the
archetypical
control
structure:

A:
conditional jump to B
... do this
... do that
unconditional jump to A
B:

while this is true

do this

and start over

Truth:  If string is empty "" or the single digit "0", expression is False . All else is True .
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Control structures:

for
#! /usr/local/bin/perl
use warnings;
use strict;

for (my $i=1; $i <= 5; $i++ ) {
    for (my $j=1; $j <= 5; $j++ ) {
        printf " %2d ", $i * $j;
    }
    print "\n";
}
exit;

% test.pl
  1   2   3   4   5 
  2   4   6   8  10 
  3   6   9  12  15 
  4   8  12  16  20 
  5  10  15  20  25 
%

The for -loop
is the loop
you want to
use to cycle a
specified
number of
times.

$i runs from 1 to 5
increment by 1

print-formatted output
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Assignment
#!/usr/bin/perl
use warnings;
use strict;

$a += $b;   # is $a = $a + $b 
$a -= $b;   # same as $a = $a - $b
$a *= $b;   # same as $a = $a * $b
$a /= $b;   # same as $a = $a / $b
$a **= $b;  # same as $a = $a ** $b

$a .= $b;   # is $a = $a . $b

Consider this error:
my $a = 1; my $b = 0;
if ($a = $b) { print "equal !\n"};

Always ! Always !
Be aware of the
distinction
between

=  (Assignment)

and
== (Comparison) .

always true ! Even if $a≠$b.

Note: =~ looks similar but is something different. This is the matching operator !
Note: => is also something different. This associates keys and values in hashes !
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Scalar
Literals

Numbers:

   Integers
   1
   -12345

   Float Literals
   1.25
   3.141592654
   6.02214199e23

Strings: Sequences of characters from ASCII character set
   'Wheee ...'
   "Yeehaw !"
   "3.141592654\n"

Scalars are one
of three
fundamental
data structures
in Perl. One
variable, one
value.

ESCAPE
Use of literals:
good programming
practice abhors
magic numbers !
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Scalar
Variables

Declaration:

   my $a;
   my $ReallyLongVariableNameForTrickyStuff;

Initialization:
     $a = "Wheee ...";
     $b = 5;

Both:
     my $twoPi = 6.2832;

Coercion:
     my $a = 1;
     print "$a\n";   # 1
     $a /= 3;
     print "$a\n";   # 0.333333333333333

Scalar Variables
are preceeded by

the   $   sign.

Changing one type into another
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Escape
\n     # newline
\b     # backspace
\t     # tab
\\     # the backslash itself
\"     # a double quote
\$     # a $ sign (variable is not interpolated)

my $i = 42;

print "\$i is $i\n";

$i is 42

The escape
character
prevents
interpolation of
special
characters or
creates special
characters from
normal ones.

Note: In a different context  \  can also be a reference to a variable (i.e. its location in
memory) or a reference to a match in a regular expression.

\



Lecture 5.0 48

Implicit
typing

#!/usr/bin/perl
use warnings;
use strict;
my $a = 2;
my $b = 4;

print "$a ... $b\n------\n";
$a += $b;
print "$a\n";

$a .= $b;
print "$a\n";

$a += $b;
print "$a\n";

exit;

2 ... 4
-------
6
64
68

Perl converts types
freely, according to
the context in which
values are
evaluated. This is
usually convenient,
but you have to be
extra careful since
you will not be
warned in case you
really do something
unintendend.
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< > 5 Points to make:

(1) Use is straightforward in principle:

$line = <STDIN>;

(2) < > returns False upon failure

while (<STDIN>) { do something };

(3) Any filehandle can be used:

open(FILE, 'input.txt')'
my $line = <FILE>;

(4) The input separator ('\n' by default)
can be changed to other characters or patterns.

$/ = "//\n"; # reads an entire Genbank
             # file in one gulp

(5) Lots of Perl-magic and default behaviour apply.

@contents = <FILE>;

The diamond
operator.

Invoking the
diamond operator
returns the next
chunk of data from
the file that is
referenced by
whatever filehandle
the operator
encloses.
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print 3 Points to make:

(1) Use is straightforward in principle: list elements are
passed to function, evaluated and written to file.

print("Line $number: ", $line, "\n");

(2) Any filehandle can be used (STDIN is default):

open(OUTFILE, ">output.txt");
print(OUTFILE "$value\n";

(3) Variables are interpolated  but not evaluated :

my $i = 4;
print("value: $i**2\n");       # value: 4**2
print("value: ", $i**2, "\n"); # value: 16

Write Data to
STDOUT or
file.

interpolated string

Note: print()  formats its values on its own - use printf() for formatted output.

independent elements
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Functions and brackets

Perl syntax neither requires nor rejects brackets to enclose
arguments that are passed to functions. Sometimes this creates
confusion about functions and keywords, or even operators.

TIMTOWTDI

The following statements are equivalent:

(1)   print "wheeee...";
(2)   print ( "wheeee..." ) ;
(3)   print("wheeee...");

But the following doesn't work:

(4)   print (1+2)*3;

For clarity I always use brackets, no whitespace, version (3).
Others  may write differently.
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a third Perl
program

#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

# if it's an ATOM record, process it

# if it's a new residue, print the record
    print($line);

# later: print only the amino acid type
# later: handle multiple models
# later: handle multiple chains

}

exit();

Create a new file by typing
cp cat.pl seqext.pl

Open this file for edit
nano seqext.pl
Enter the following
comments into the file.

This is pseudocode , to
help us structure what we
want to do.
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if
#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

# if it's an ATOM record, process it

[...]

General syntax:

if ( TRUE ) {
 do...
}

Truth and Falsehood in Perl:

Expressions are evaluated as string
values. If it is empty " " or the single
digit "0", expression is FALSE . All
else is TRUE.

Operators and functions create
"return values", that allow you to use
them as expressions ...

0     # converts to "0" → FALSE

1     # converts to "1" → TRUE

1-1   # computes to 0, converts to "0" → FALSE

""    # empty string → FALSE

"00"  # neither "" nor "0" → TRUE      (Ooops)

undef # evaluates to "" → FALSE
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Scalars and return values in logical
expressions

Principle:
Figure out whether you are looking at a scalar to be converted  and
evaluated,
or at the return value of an operator or function  which is True in
general if the function executes successfully.

(1)          # → True
($a = $b)    # → True
($a == $a)   # → True
(1 != 0)     # → True
(!(1 == 0))  # → True
(<STDIN>)    # → True, if not ""
($a=<STDIN>) # → True, if not undefined

(0)       # → False
(3 == 4)  # → False
(3 < 2)   # → False
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Comparison operators

Comparison operators are different for numbers and strings:

string number  Meaning

 eq      ==    Equal

 ne      !=    Not equal

 lt       <    Less than

 gt       >    Greater than

 le      <=    Less or equal

 ge      >=    Greater or equal

Why ? Consider that  12 > 9  but  "12" <  "9" . Whether the comparison
is done in number or string context is determined by the operator.
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String manipulation:

substr
#!/usr/bin/perl
use warnings;
use strict;

my $line = "001234567890ABCDEFGHIJK";

print(substr($line, 5, 3));    # 456

substr($line, 7, 3) = "cde";

print(substr($line, 7, 4));    # cde9

exit();

substr()
retrieves a
part of a
string, returns
what it finds
and even can
replace it.

Note: The length of the assignment and the replacement do not have to be the same
- the string will lengthen or shrink as required.
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PDB Format in columns

          1         2         3         4         5         6         7    
01234567890123456789012345678901234567890123456789012345678901234567890123456789
ATOM    194  CG1 VAL A  13       3.924  -4.158 -12.471  1.00  0.00           C  

for substr() : start at 0

(0,6) (21,6)

(17,3)

Use composite of  ChainID, ResNum, InsertCode

See documentation at http://www.pdb.org  for more details.
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a third Perl
program

#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    # if it's an ATOM record, process it
    if (substr($line,0,6) eq 'ATOM  ') {

    # if it's a new residue, print the record
        print($line);

    }
# later: print only the amino acid type
# later: handle multiple models
# later: handle multiple chains

}

exit();

Skip this block if its not
an ATOM record



Lecture 5.0 59

a third Perl
program

#!/usr/bin/perl
use warnings;
use strict;

my $Current = "";

while (my $line = <STDIN>) {

    # if it's an ATOM record, process it
    if (substr($line,0,6) eq 'ATOM  ') {

    # if it's a new residue, print the record
        if (substr($line,21,6) ne $Current) {
            print($line);
            $Current = substr($line,21,6);
        }
    }
# later: print only the amino acid type
# later: handle multiple models
# later: handle multiple chains

}

exit();

Use a variable to signal
residue changes

Skip this block if it's the
same residue as previous
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a third Perl
program

#!/usr/bin/perl
use warnings;
use strict;

my $Current = "";

while (my $line = <STDIN>) {

    # if it's an ATOM record, process it
    if (substr($line,0,6) eq 'ATOM  ') {

    # if it's a new residue, print the record
        if (substr($line,21,6) ne $Current) {
            # print only the amino acid type
            print(substr($line,17,3), " ");
            $Current = substr($line,21,6);
        }
    }
# later: handle multiple models
# later: handle multiple chains

}
print("\n");
exit();
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#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    # read $line as value
    
    # convert value to lowercase 

    # translate into one-letter code

    # write to STDOUT
    print($line);
}
print("\n");
exit();

a fourth Perl
program

Our next task is to
pick up the output
of seqext.pl and
convert it to the
one amino acid
code. We might
add to our
program, or write
a new program to
do the job. Here is
the latter option ...
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chomp
#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    # read $line as value
    chomp($line);

    # convert value to lowercase 

    # translate into one-letter code

    # write to STDOUT
    print($line);
}
print("\n");
exit();

$line = <STDIN>
saves all of the line that
came from input in the
variable. This includes the
"\n" character at the end.

chomp()
removes the linefeed or
carriagereturn/linefeed
from the end of a string, if
there is one.

chop()
removes the last character from a
string, regardless of what it is.
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lc
#! /usr/local/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    # read $line as value
    chomp($line);

    # convert value to lowercase 
    my $aaa = lc($line);

    # translate into oneletter code

    # write to STDOUT
    print($aaa);
}
print("\n");
exit();

Ala ALA ala
are different  strings. In
order to make our procedure
case-insensitive, we convert
everything to lowercase

lc()
returns a lowercase
version of its argument.
The argument is not
changed. Either assign the
value to a variable or use
in comparison or print
statements.

uc()
does the same for uppercase.
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#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    # read $line as value
    chomp($line);

    # convert value to lowercase 
    my $aaa = lc($line);

    # translate into oneletter code
    my $a = "";
    if ($aaa eq "ala") {
       $a = "A";
    } elsif ($aaa eq "cys") {
       $a = "C";
    } else {
       $a = "X";
    }
    # write to STDOUT
    print($aaa);
}
print("\n");
exit();

Syntax:

if (expr_1) {
    do this;
} elsif (expr_2) {
    do that;
} else {
    do something;
}

The elsif and else
blocks after the if block
are optional.

if (  ) {
} elsif (  ) {    }
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#!/usr/bin/perl
use warnings;
use strict;

while (my $line = <STDIN>) {

    # read $line as value
    chomp($line);

    # convert value to lowercase 
    my $aaa = lc($line);

    # translate into oneletter code
    my $a = "";
    if ($aaa eq "ala") {
       $a = "A";
    } elsif ($aaa eq "cys") {
       $a = "C";
    } else {
       $a = "X";
    }
    # write to STDOUT
    print($aaa);
}
print("\n");
exit();

Syntax:

if (expr_1) {
    do this;
} elsif (expr_2) {
    do that;
} else {
    do something;
}

The elsif and else
blocks after the if block
are optional.

Clunky
 !

if (  ) {
} elsif (  ) {    }
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Hash
Variables

Declaration:

   my %a;

Initialization:
     my %GC = (
    'AAA' => 'K',
    'AAC' => 'N',
    'AAG' => 'K',
    'AAT' => 'V'
  );

Use:
    $amino = $GC{'AAG'};
  $GC{'AAT'} = 'N';

Hash variables,
or associative
arrays , are
preceeded by the

%   sign.

They contain
key / value  pairs.

Note:
You retrieve scalars from hashes.
You assign scalars to hashes.

Assign a scalar !      $ not %
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subroutines #!/usr/bin/perl
use warnings;
use strict;

my $a = "Gripe";
my $b = "Whine";
my $joy = "Grin, don't ";

print(joyify($a));
print(joyify($b));
exit();
#==============================
sub joyify {

    my ($in) = @_;
    my $out = lc($in);

return($joy . $out . ".\n");
}

Use subroutines:

For lengthy
procedures

For procedures
that you re-use
several times in
your code

Print the value
which is returned
by the subroutine.
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@_ #!/usr/bin/perl
use warnings;
use strict;

my $a = "Gripe";
my $b = "Whine";
my $joy = "Grin, don't ";

print(joyify($a));
print(joyify($b));
exit();
#==============================
sub joyify {

    my ($in) = @_;
    my $out = lc($in);

return($joy . $out . ".\n");
}

@_
the default array:

Variable values are
passed into a
subroutine via Perl's
default array, "@_".
Within the
subroutine, the array
elelements can be
assigned to a list of
variables to make the
values available for
processing.

Arguments are passed
into  the subroutine via
the default array - @_.
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Array
Variables

Declaration:

   my @a;

Initialization:
     my @aa1 = (
    'A', 'C', 'D', 'E', 'F', 'G', 'H'
  );
  print $#aa1;    # prints 6
  my $length = @aa1;
  print $length;  # prints 7

Use:
    $amino = $a1[0];
  my $i = 5;
  $aa1[$i] = 'C';

Array variables
are preceeded by

the   @   sign.

Their
components can
be accessed by
indices. The first
element's index
is 0. The last
elements index
is $#array.

Note:
You retrieve scalars from arrays.
You assign scalars to arrays.
Multidimensional arrays are possible.

comma separated list
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scope
and parameters

#!/usr/bin/perl
use warnings;
use strict;

my $a = "Gripe";
my $b = "Whine";
my $joy = "Grin, don't ";

print joyify($a);
print joyify($b);
exit;
#==============================
sub joyify {

    my ($in) = @_;
    my $out = lc($in);

return ($joy . $out . ".\n");
}

Variables in the program
are global  ($a, $b,
$joy).

Variables in the
subroutines are local
($in, $out).

Pass arguments into a
subroutine to be able to
use varying  values.

Use a globally declared
variable if its always the
same that you want to
use.
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Pitfall:
assigning @_ in list
or scalar context...

my  $in  = @_;
#   $in == 1 : one element
#              is in the array

my ($in) = @_;
#   $in == "Grin, don't "
#   first element of array is
#   assigned to first elelemnt of 
#   list.

Remember what
happens when you
assign an array to a
scalar variable: you get
the number of elements
in the array.

Only if you assign an
array to an array, or a
list, do you get its
elements.
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#! /usr/local/bin/perl
use warnings;
use strict;

my %OneCodes;
InitOneCodes();

while (my $line = <STDIN>) {

    # read $line as value
    chomp($line);

    # convert value to lowercase 
    my $aaa = lc($line);

    # translate into one letter code
    # write to STDOUT
    print $aaa;
}
print "\n";
exit;

#===================================
sub InitOneCodes {
    $OneCodes{'ala'} = 'A';     
    $OneCodes{'cys'} = 'C';
         [... and so on]
return;
}

A fourth Perl
program

Define a subroutine to
initialize a hash  for three
and one letter codes.

Define the keys and
values  for the hash in that
subroutine. Use the
<ctrl>k - cut - and <ctrl>u -
uncut - function of pico for
cut and paste.
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#! /usr/local/bin/perl
use warnings;
use strict;

my %OneCodes;
InitOneCodes();

while (my $line = <STDIN>) {

    # read $line as value
    chomp($line);

    # convert value to lowercase 
    my $aaa = lc($line);

    # translate into one letter code
    # write to STDOUT
    print $aaa;
}
print "\n";
exit;

#===================================
sub InitOneCodes {
    $OneCodes{'ala'} = 'A';     
    $OneCodes{'cys'} = 'C';
         [... and so on]
return;
}

A fourth Perl
program

Define a subroutine to
initialize a hash  for three
and one letter codes.

Define the keys and
values  for the hash in that
subroutine. Use the
<ctrl>k - cut - and
<ctrl>u - uncut -
function of pico for cut and
paste.
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#! /usr/local/bin/perl
use warnings;
use strict;

my %OneCodes;
InitOneCodes();

while (my $line = <STDIN>) {
    chomp($line);
    my $aaa = lc($line);
    # translate into one letter code
    my $a = ThreeOne($aaa);
    print $a;
}
print "\n";
exit;
#===================================
sub ThreeOne {
my ($nnn) = @_;
    if (exists $OneCodes{$nnn}) {
        return $OneCodes{$nnn};
    } else {
        return '';
    }
}
sub InitOneCodes {
         [...]
}

A fourth Perl
program

Now enter a subroutine
call to translate three-
letter codes .

Define the subroutine.
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Tying it together: 1

% seqext.pl < 1JKZmdl1.pdb 
LYS
THR
  [...]
TRP
LYS
CYS
PHE
CYS
THR
GLN
ASN
CYS

% 

Change the code of your
seqext.pl program to
output amino acids one at
a time per line . (Print "\n"
between each pair of
residues.) Exit when you
encounter the first
ENDMDL string.
(This is aligns the output
format of one program
with the input of the other.)
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Tying it together: 2

% seqext.pl < 1JKZmdl1.pdb | three2one.pl
KTCEHLADTYRGVCFTNASCDDHCKNKAHLISGTCHNWKCFCTQNC
%

UNIX's most powerful feature: |

... concluding:

SeqExtr

PDB


