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Lecture — 28a
“awk” Programming I

In this lecture, we will mainly discuss about awk programming, it is a script language;
how to manipulate the data files or the output obtained from the unique programmings

and so on.

So, in the past few classes we focused on different aspects of bioinformatics and the
application of bioinformatics including the development of databases and algorithms,
and how to deal with the different specific type of algorithms we developed for protein

sequences or DNA sequences and so on.

Also we discussed about various properties or features derived from known amino acid
sequences or from this 3D structures, and then we discussed about the applications of the
different bioinformatics database and tools for predicting the 3D structure of a protein or

folding rates or stability as well as protein interactions.

In the last class we discussed about the computer aided drug design and different aspects;
such as docking or the pharmacophore modelling or we discussed about the virtual

screening and the quantitative structure activity relationship.
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In the quantitative structure activity relationship say QSAR. what are the various aspects

we need to consider?
Student: (Refer Time: 01:34) biological activity.

Right mainly the main aspect is the biological activity can be described as a function of
the molecular descriptors, like the structural parameters right. So, you can use various
types of descriptors right for example, the 1d QSAR like molecular weight or hydrogen
bond donor and so on. And they can use the connectivity as well as you can give the

information regarding the surrounding residues in the environment.

Then we can relate these parameters with the activity and to measure the performance,
whether this we can get the good confidence or not right by means of the correlation. So,
depending upon the correlation as well as the cross validations right then we discussed

few examples mainly on the Bel-2 and the EGFR, mutants for the cancer.

So, we try to see how we can identify new compound by fitting the QSAR models. In
this class and the subsequent classes we discuss mainly about the algorithms as well as
how we approach a problem, may it for a project or any type of analysis. So awk
programming it is a scripting language, it is a kind of pattern matching program right for

processing files because when you deal with the several databases or we write program



for analysing any structures or sequences, you will end up with getting a bulk amount of

data.

So, doing the manipulating the data it takes time. So, in this case you can use this awk
programming to get the desired output right in a very simple and easy way. See it is kind
of pattern matching program for processing the files, especially if your databases or any
output obtained from this programs. So, it is a data extraction reporting tool that uses a
data driven scripting language right, which consists of set of actions to be taken against

any data right for the purpose of producing output right.

You have any specific input data, you want to process the data with respect to any action
you can give and; what do you want see the output you can format the output as per your

desire. So, this is the main applications of this awk programming.
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awk Programming

* Itisavery powerful program for handling large amount of data
(especially parsing data files in bioinformatics).

* awk is one of the earliest tools to appear in Unix and gained
popularity as a way to add computational features to a
Unix pipeline.

* awk was created at Bell Labs in the 1970s, and its name is
derived from the family names of its authors — Alfred Aho,
Peter Weinberger, and Brian Kernighan.
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It is a simple programming, but it can it is very powerful to handle large amount of data
especially parsing several data files in bioinformatics for example, we discussed about

various databases right can you remember any of these databases?
Student: UniProt.
Protein sequence database: uniprot, protein structure database

Student: PDB.



PDB right for example, if you are interested only on the coordinates in the PDB file
right. It just if you are writing one line command right we can get only the coordinates in
the PDB file without looking into these PDB file. If we do not have to open the PDB file
just if you know the input name right in one line you can get all the information
regarding the coordinates right. This is I will explain how to use this awk program to get

the files.

So, it is very powerful program. So, it is one of the earliest tools to appear in Unix right,
then we can get the popularity now to use the various other features and also you can use
other combine other programs right to make a program using this awk. See if we talk
about awk it was created in Bell Labs in 1970s right and the names came a w k that is
from the family names of these authors. So, three persons that is Aho right and

Weinberger and this Kernighan.

So, with the names they have put a w k. So, this how they made this initially they started

the name awk right. So, what can we do with awk?
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What Can We Do With awk?

»Handle a text file as made up of records and fields in a
textual database.

» Perform arithmetic and string operations.

»Use programming constructs such as loops and
conditionals.

» Produce formatted reports.
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So, what are the various applications of awk? You can handle a text file right made up of
any records and fields any text database, and you can perform the arithmetic and sorting
of string operations you can also search with several strings, you can also do arithmetic

operations right they have explained some examples how to do this operation.



And you can use a programming this by constructing loops and the conditions, you can
also write a program using this awk right. So, let us also you can use to produce the

formatted reports right in any specific format.
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What Can We Do With awk?

» With nawk, you can also: R e e
» Execute Unix commands from a script. ~ AT&T

: NAWK - A newer, improved
» Process the results of Unix commands.  yersion from AT&T

GAWK - The Free Software

» Process command-line arguments more i
foundation's version

gracefully.
» Work more easily with multiple input streams.

» Perform more powerful string substitutions
(gawk)
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Then there are different types of awk right. The first original form, this is the AWK, the
original form right then they developed new versions right one is the NAWK right this is
newer and improved versions right. Using this version you can execute unix commands
from a script, and you can process the results of unix commands, and also you can do the

work more easily with multiple input steps.

Then if you take the GWAK this is another version of this awk this is a free software
which is available from this foundations version. So, they are also perform very more
powerful string substitutions than the previous versions like a simple awk or this nawk

right. So, what is syntax?
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awk One Liners

Syntax
awk [options] ‘script’ var=value fil e(s@i_

Pattern-action statement .

T—/
awk\ ‘pattern (’Lactionl file naljne
’_Y

E k INF>1 $1V abe.d
2. aw > {print §1} abe.dat

17
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How the program awk works right. So, it is kind of pattern action statement, this is
syntax awks you can use some options and this is script you can use, variable equal to

value of these files.

So, this is the pattern how to write this syntax for the awk? First you write “awk” this is
the programming name “awk” and you need the input file name. So, right here this is
your input file name we can put the input; and here the action; action means what you
have to do right for example, here we have to do, the program tells we need to print. So,

which one we need to print?

First column, the dollar one this, means a column right for example, if this is the AB C
D E this is column 1, this is 2, 3, 4, 5. So, you use this dollar symbol to specify the
column. So, this is the action means what we need to do that. So, here we have to print
only the first column. So, first column means this is the first column you have to print
this, and this is a pattern. Pattern means if it satisfies which conditions we need to print
we need to do the action right we can use some conditions right for example, if there is

no empty line if any line contains some characters or any line contains any numbers.

Any number contains, any line contains the numbers more than 50 right. You can give,
find any pattern that. If it satisfies the pattern then do the action right here, you can see
just print right this is a input file. So, here input file is abc dot dat. So, it considers the

condition NF greater than 1 I will explain what is this right, this will check this condition



in this file abc dot dat and if it satisfies the condition then we will print the first column

ok.

This is the syntax or this awk pattern action statement that is the awk. So, I show some of

the input files.
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Sample Input Files )
testl.dat L/ o testzdat

RUCTURE OF TRANS-ACTIVAT
TITLE 2 SPORULATION RESPONSE REGULATOR, SPOOA

+ Sumary reports on aggregation-prone regions o i W
% Three types of aggregation-prone regions: oD 3 CHAZN: A, B, G
% Typel: TANGO score >= 10% SORCE 2 RSMII SEIBTITLC, OROBACILYS STLAOTIERIRAILY,
% Typez: PAGE Zscore >= 1,96 SOURCE 4 EXPRESSIGN SYSTEN: ESCHERICHIA COLI BL21;
% Typed: TANGO score >= 5% and PAGE Zscore >= 1 SOURCE 5 EXPRESSIGN SYSTEN TAXID: 5116933
SEGRES 1A 120 ASN LYS FRO LTS ASN LEU ASP ALK SER ILE THR SER LLE
SEGRES 2 A 120 ILE IS GLU ILE GLY VAL PRO ALK HIS ILE LYS GLY TYR
# ldbuacalisi 3 APRs SKGRES 9 A 120 LEU TYR LEU ARG GLU AL ILE ALA NET VAL TYR KIS ASP
= = SERES 4 A 120 ILE GLU LEU LEU GLY SER ILE THR LYS VAL LEU TYR FRO
2l i L R EC d SEQRES 5 A 120 ASP ILE ALA LYS LYS TYR ASN THR THR ALA SER ARG VAL
s3f 6l QRK--LACFVLATA--NLN 2 SHRES 6 A 120 GLU ARG ALA ILE ARG HIS ALK ILE GLU VAL ALA TRD SER
89 93 KST--GYLVG--GIS 1 SEGRES 7 A 320 ARG GLY ASN LEU GLU SER ILE SER SER LEV PHE GLY TYR
SEGRES 8 A 130 THR VAL SER VAL SER LYS ALA LYS PRO THR ASN SER GLU
SEQRES 9 A 120 PHE ILE AL NET VAL ALA ASP LYS LEU ARG LEU GLU WIS
# iprxacalisz 5 APRs SIQMES 10 A 120 LYS AL SER
s vy WELIX 1 LASNA 10 GLYA 157 1 1
X B i il J HELIX 2 2 ILEA 162 ASP A 178 1 17
6 68 NVK--LIALSI--DSV 2 MLTY 3 SIEA 179 MEA 105 5 4
105 112 NRE--LAILLGHL--DPA 4 WLIX 4 AVALA 108 ASNA 190 1 u
WLTE S STIRA 200 ARGA 20 1 I}
158 165 ILR--VVISLQLT--A i WLIX 7 70LYA 23 VALA 234 1 ‘
WLIX 8 OTIRA 20 GLUA 255 1 1
MK 9 9LISE 11 G 157 1 7
# imSsacalis3 6 APRs WELIX 10 10 LLEB 162 ASPD 178 1 7
ey IAR--VLITA--ATK 2 HrLtx B 7
wLre 1 10
32 as TKR--VALVAAT--EAT g = 5 3
43 a8 ATG--FATSVI-~HCP il Iz L 15
T RPG--VYVQICTR--RTE 4 e e mene
12 en GFE-~LKFFADG--HES 2 Ton 120475 1,00 38,38
164 171 IAG--GNFF IFGD--SQH 0 e e ] &
Mon 14 co Lvs A 1 11997 " c
¥ liqsacalss 2 APRs on 15 oo LA - 5i048 12086 1.00 41.23 c
G AAE--VAAFAAL--SED 3 AON 16 CE LYS A 141 -S.e50 AG.N 12,0 1.00 4217 ¢
% 5 VHG-=NLLASLFSGLL--060Q o MOR 17 Nz LYS A1 5,900 48,230 12,590 1.00 A2.6) W
ATOR 1497 WDUMIS B0 5273 3015 12,35 1,00 24,71 b
# 1spvacanss 3 APRe e D S o
18 QGD-~ITRLAVDVIV--NAA 1 sron
61 66 TGH-=AVITLA--GDL i e e R &
149 155 LPE--QUYFVCY--DEE s Mon 1504 0 AL B 211
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So, some of them are familiar to you already I showed several times as some of the new

files, can you see this test two dot dat what is this?
Student: 3D.

It is kind of a it is a pdb file right. So, you can see the source, compound, sequence, right

Helix, Atom and so on right this is a PDB file we can get the protein databank.

Now, in test one dat right here this is the output obtained from a program right we can
see the various numbers this is the some scores and some ids right and some blank lines.
So, these are the various types of information available in the test one dot, dat right we

can use this data for manipulation.
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Sample Input Files

% test3.dat

=== Secondary Structure Definition by the program D3SP, CHBI version by M.L. Hekkelwan/2010-10-21 ==== DATE=2011-08-08
REFERENCE V. KABSCH AND C.SANDER, BIOPOLYHERS 22 (1983) 2577-2637

0 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I-2), SAME NUMBER PER 100 RESIDUES a
0 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I-1), SAME NUNBER PER 100 RESIDUES .
0 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+0), SAME NUMBER PER 100 RESIDUES o
0 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+1), SAME NUNBER PER 100 RESIDUES -
3 13.3  TOTAL NUNBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+2), SAME NUMBER PER 100 RESIDUES .
9 9.2 o
EaNaT -
) b

TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+3), SANE NUMBER PER 100 RESIDUES
TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+4), SAME NUMBER PER 100 RESIDUES
TOTAL NUBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+S), SAHE NUMBER PER 100 RESIDUES

2 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 **7 HISTOGRANS OF vt 5
3 11000000000GO OO O0ODO OO OO OO0 0 O O  ANTIPARALLEL BRIDGES PER LADDER .

0 3 ofo o 0000 00O0O0OO0 00 O LADDERS PER SHEET n

RESIDUH Aj [STRUC ->H-] TCO KAPPA ALPHA PHI PSI  X-CA Y-CA Z-CA
1 .04k 0.000 360.0 360.0 360.0 114.9 19.4 18.8 44.7
2 [1aa E; .4 -0.751 360.0-150.5 -94.6 137.3 15.8 20.2 44.7
O |lanE o -0.908 13.2-179.4-111.1 130.4 13.2 19,0 47.2
4 {1589 3 .3 -0.998 17.5-145.0-130.0 125.1 9.5 19.1 46.4
5fann o -0.713  9.7-136.8 -90.9 142.9 6.9 17.9 49.0
g SR E -0.887 78.8 7.0-101.0 102.9 3.8 16,1 47.9
7 646 8 0.167 9.3 -96.3 97.5 142.4 0.9 17.5 49.9
8 746 -0.571 29,1-113.0 -88.3 155.2 1.1 20.§ S2.2
9 9AD T 0.73z 123.4 54.9 -56.8 -26.6 1.6 20.2 56.0
10 9AD T 0.396 127.7-103.9 -87.2 -0.8 -2.0 21.6 S6.2
11 1046 0.495 5.9 156.0 ©8.4 11.5 -3.1 18.8 53.9
RN INAYS .8 -0.414 §0.3-121.1 -66.1 143.7 -3.5 20.9 50.8
13 124L 3 -0.588 72.4 119.3 -87.0 72.1 -3.3 18.8 47.5
14 13AA S -0.965 70,1-117.0-139.6 156.3 -0.3 20.7 46.2
i5. 14 Ar I -0.777 45.1-120.7 -89.1 129.8 3.3 20.4 45.2
16 1SAV E -0.943 101.§ 16.0-123.7 106.5  §.4 22.5 47.6
17 16AP S 0.677 79.3-165.0 -81.7 170.6 6.8 24.5 46.0
18 17AN § 0.238 77.9 50.9-103.7 8.9 4.9 24.4 42.7
19 18AN E -0.967 67.6 161.4-144.4 126.4 7.5 26.2 40.8
A -0.982 26.0-148.5-149.4 151.7 11.2  25.3 40.9

Because this is test three dot dats are you familiar with this output.
Student: (Refer Time: 09:33).

This DSSP output this you obtain from DSSP what is DSSP.
Student: Dictionary of secondary structure of proteins.

Dictionary of secondary structure of proteins right. So, you can see this one. So, here we
have the comment lines right, how they identify the hydrogen bonds right and so on
right. So, here from this it starts a data from one, here we give the residue name and the
chain information here, and here we give the residue right and this is secondary structure,
and we can see solvent accessibility right, what is accessibility? So, you know the how

far the residue exposed or it is buried so, from this you can see that.

So, from this only we can easily identify the residues, which are at the surface or which
are buried. So, because you have to search with this column right for example, if you
need the completely buried say less than 5 angstrom square. So, see this column and see
where we have less than 5 for example, here here right. So, you can use write one line
awk code right to get the residues; residues are here right see here right which has the

ASA of less than 5, easily you can see that right.
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Sample Input Files

testd.dat test6.dat
Nl

AN

|i§;::g::§§ ;g ';;‘; :;3:;"7‘ iig 321:?_5’2 : luons SN LIS AMI -9.5% 4465 1.8 1003900 N
DEascamsy dey ice WWIFe  DEQ. SedosE & 10 Ch LIS AN T8.497 .60 115 1,00 38,38 ¢
imSsacaM$3 242 DVN  AVYEIV ING  19.8543 6 ATOR 11 ¢ Lys a4 -8.194 41,362 12.471 1.00 37.33 C
ey e Sl O B MO 12 0 LISAML -0.793 40.846 10,439 1.00 36.98 0
spvacal ;

oa el el ol e el AON 13 CB LIS A1 7165 43,539 12,800 1,00 38.89 (0
ix7dacalis7 149 GIE EIVAYD  TDP  47.4865 6 AON 14 CG LIS A1 -6.899 44,766 11,997 1.0039.74 0
el il i L eE MON 15 CD LIS A 41 -6.400 45.848 12,886 1.00 41.23 (0
zlacal :

i e o MON 16 CE LIS A M1 -5.650 46,87 12,07 1.00 42,17 ¢
lullacal$10 35  MSI YOFLIA VRO 95.5041 6 AMOK 17 N2 LIS A1 5,910 48.238 12,590 1.00 42.63 ]
lullccallsil 61 HKE  AHOLFL EPE 10.7389 6 AON 1497 NMDIHISB2I0 1273 30145 12,38 1.00 24,71 ]
lsxjacallsi2 22 DCV  QLVNFQ CKE  81.4939 6

R oMb R o g G AON 1438 CD2HISB210 13,114 33,174 13,046 1,00 24,85 ¢
IO B e, R a6 AON 1439 CEHISB210 13,280 31795 11,3582 1.0023.41 (4
irypacal§id 15 GRN FQUEYA VKA 87.3043 6 ATON 1500 NE2 RIS B 210 13,532 33.07 10,746 1.0023.59 ]
lyx3acaliS1S 45 EHV DIINFL REY 10.2064 6

Hrag o0 S B SRR 8 ATON 1501 N MAB2Il 14746 32,08 16,235 1,00 26,10 ]
LT G AT e h RGEG. 6 AON 1502 CA MAB211 16084 32.634 16,246 1.00 26,32 0
ipljacalisi7 92 KVA MDEYYS  ELN  44.0619 6 ATOR 1503 C ALAB 21l 7080 31563 16.650 1,00 26.17 (d
LU 0O D s AON 1504 0 MAB21l 18,156 31482 16,068 1.0026.46 0
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here I get few more data files, here I give one data, this is output for another program,

test four and test 6 again it is a pdb file. So, what is this specific information in test 6?
Student: Atom records.

Atom record this one is atom record we have the coordinates right X Y Z coordinates

right this is test 6, this is another text file.
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Sample Input Files

testS.dat

16 1 1 8 § 11 2 10 1946 0 6 6 & @ 7 9 41 0 3

L e O T 2 ) ) {7 R B T O 1 2R

10.74 7.38 .67 5.37 3.36 7.38 1.34 6.71 12.7510.74 .00 4.03 4.03 3.36 2.01 4.70 6.04 7.38 .00 2.01
11.49 8.11 .00 6.08 4.05 8.11 .00 7.43 13.51 11.49 .00 4.73 4.73 4.05 2.70 S5.41 6.76 8.11 .68 2.70
e T ) 1 L B F | I e

6 1 1 2 B ] Y 1 2 2 2 0 1 2 S 11 R 6 111 1 24

8.43 7.83 .00 6.63 6.02 5.42 1.81 6.63 6.02 12.65 1.20 4.22 6.63 .60 6.02 4.82 6.02 6.63 1.20 1.20
9,55 8.92 .64 7.64 7.01 6.37 2.55 7.64 7.0 14.01 .00 .00 7.64 1.27 7.01 5.73 7.01 7.64 1.91 1.91
T B e e 2 & T A T3 E B S

T 5 O T2 O e 27 23 L € 7 2 4 S B R e 2 2 T 2 D 2

13.80 3.37 1.35 9.76 §5.39 9.43 .34 8.75 7.41 5.72 2.02 3.70 4.38 2.36 2.36 3.70 6.73 6.40 .34 2.69
14,14 3,70/ 1.68 10,10 5.72 9.76 .67 9.09 7.74 6.06 2.36 4.04 4.7 2.69 2.69 4.0¢4 7.07 6.738 .67 3.08
FEEE TGS A e L L L L

L T A6 ] 2 7 B & T A B 24

14,29 8.17 .00 6.35 7.14 9.82 1.59 3,17 4.76 13.49 .79 .79 4.76 8.97 8.97 6.56 7.14 6.73 .00 .79
14,18 3,73 .00 6,72 7.46 9.70 2.24 3,73 5.22 13,43 .00 1.49 5.22 4.48 4.48 5.97 7.46 8,96 .75 1,49
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This is the output obtained from the another program this one, you can also see how to

use this test 5 also to do some kind of arithmetic calculations here.
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Sample Input Files

tests.dat test9_dat
139 lalsa.dsspl
139 laisb.dsspl 9 N -9.552 1.00 39.17
219 lazza.despl i) (e -8.497 1.00 38.38
219 la2zb.dsspl
350 laS9a.dsspl 11 ¢ =8:194 L 0083720
350 1a5Sb.dsspl iz @) =7.793 1.00 36.98
385 laSaa.dsspl 138NCE -7.165 1.00 38.89
a2 i:i:ﬁ-:z:ﬁ 14 CG -6.899  1.00 39.74
100 1aess aestd 15 co 400 1.00 4123

103 laSla.dsspl
103 la8lb.dsspl
93 1adja.dsspl
93 ladjb.dsspl
153 lahja.dsspl t tlo d t
153 lahjb.dsspl (W) aa
100 laipa.dsspl
100 laipb.dsspl

BINiedredaasl 9 N -9.552 39.17
93 laipd.dsspl 10 CA -8.497 38.38
341 lajBa.dsspi GGl (5 ey SresE

341 lajsb.dsspl

54 e acer 12 0 -7.793 36.98
164 lamub.dsspl 13 CB -7.165 38.89
80 lamuc.dsspl 14 CG -6.899 39.74
20 temudidasp: 15 CD -6.400 41.23

83 lamue.dsspl
83 lamuf.dsspl
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There is some list of input files this is input register input files. So, this is the number of

lines and this is the file names. So, this is input file names.

Here this is the PDB coordinates we have only some information, not the complete
information. Then this also this not in format right there are several misalignments in this
particular test 9 and test 10. Now I will show you some examples. So, we have several
input files and we desire to get the output files right based on some of our requirements
right, in this case I will explain few commands using awk how to manipulate the data

how to get the information what we need.
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1. Print column 6

ﬂmesm.da\ X
(LG

32.1852 |1brxaaaﬂ52 i) SK BlNAa\l SEE ;Z.IE\SJZ
InSsacal$d 20 IKI ARVLIT AT [ 114172

15,1024
93.6116

10,7389 1ljlacal516 0 X TIVFIC TGl
ipljacalisi? 61 IS NDILYN DKI

81,4539 ipijacali$i? 92  KVA  MDEYYS EL
42,2134 in3sacalisis 76 EEG  DLVIIG 56

44.0619
5

6

§

11,4172 | | mSsecalss 164 MGG NFFIFG  DSQ| 96.2088 | 6
96,2088 imSsacaM33 242 DVN AVYEIV ING| 19.8543 6
W( ligfacali34 S0 GML  LASLFS GLL| 10.7893 6
19.8543 1spvacaMs5 147 ALP  EQUYFV CYD| 96.1525 6
10,7893 ix7dacalis? 62 KSR YAFKYV  NGH| 58.0513 | 6
1x7dacaliS? 149 GIE EIVAYD TDP| 47.4865 [

96,1525 1x7dacaliS? 236 NAR VFVEYE PQ 74,9182 6
58.0513 ilzlecalis8 130 DCY AMLLY!  HAH 48.2344 | 6
1lzlacalMs8 228 EDP DVSIYA AP 25.9341 6

47 B 48 65 lullacal510 35 MSI  YQFLIA VR 95,5041 6
74,9182 lullccal$1l 61  HRE AHQFL  EPE| 10.7389 | 6
1sxjacalisiz 22 DCV  QLVNFQ CKE| 81.4939 (]

48.2344 1sxjccalisly 26 LSD  SINIIT KET| 42.2134 6
25,9341 1sxjccalisid 111 K36 FLOFFL k| 144927 | 6
lrypacaliSl4 15 GRN  FQVEYA VK 87.3043 6

95,5041 lyxiacali51s 45 EHV  DIINFL RE' 10,2064 6
§

§

§

6
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So, first one is, start from the simplest one, we have a file, this is the input file right this
is the input file. Now the first question is print column 6, and which one is column 6? 1,
2, 3,4, 5, 6 this is column 6 we need to print right. So, in this case do we need any
pattern? We don’t need any pattern because we are not looking for anything, just we

want to print the column 6 because it contains some numbers; I want to see the numbers.

So, here you put the awk right and then what is the action want to do. So, there this
bracket is important right. So, you have to give the action within quotes. So, you put the
print what you want to do is you have print the 6. So, print this is the sixth column. So,
you mention dollar 6 right then get the output. What is the output you will get if you

work this on this file?
Student: sixth column

Right 6 column, like 32.8, 11.41 this is just you can see this output this you will get,

right, that is fine for example, if you want to print two columns.
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lprxa)caMSZ agﬁasz
% imSsacall33 11.4172
2 l 1 d 6 inSsacal33 96.2088
) Prlnt columns 1 an ImSsacals3 19,8543 L t
lig6acaM34 10,7893 ﬁ( %w
(] L ] 1spvacall35 96.1525 4
awk {prlnt $1,$6} testd.dat Lx7dacalls? 58,0513
—_— 1x7dacaMs7 47.4865
TR [ \ \ 1x7dacalls? 74.9182
\IY\Y“ 1lzlacaliss 48.2344
llzlacall3g 25.9341
1lullacaM$10 95.5041
lullccalil 10.7359‘
1sxjacaMs12 81.4939
1sxjccal$13 42.2134

3. Print in reverse order (columns 6 and 1)
awk '{print $6, $1}' test4.dat

4. Write the results in a file
awk '{print $1" "$6}' test4.dat|> test] result

$ M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 28

For example dollar one and dollar 6 right we need the; because this is only the numbers.

b

So, I want to get the codes plus the numbers right. So, this case if you want to, how to
do? Start awk and in the quotes you have to give the action, you have to print dollar 1 as

well as dollar 6 right then you give the input file name, this is the input file name.

Then you will see this is the first column and this is the sixth column right you get the
answers. If you see the input file this is your input file this is the 1, this is 6 and you get
one and 6. The question is it possible to write in reverse order, right I do not want to get

this 1 and 6, I want to write the results in 6 and 1, because I want to deal with 6 first.

Is it possible to write the data in the reverse order it is possible how to do this in this
case? You can see the order. So, here this will follow the same order what you give an
action. If you ask to write a first column we will write first column, 6 column 6 column
if you want to take several columns what are the order you give accordingly you can
write. See if you want to first and 6 means you will get first and 6. If you write 6 and 1

what will be the result? Yeah this will be like this.

32.1852 then 1 p r x a c a like this right you can get the answer. Now here this is the
screen. So, if you write just the input files right and if you give the awk command you
can see the data on the screen right for example, if we want to write the answer in a file

right, in this case what to do right we have to give the greater than symbol; that means,



the result obtained from this command will go to this file right this is the extra we give

this is the same.

Awk print 1 comma 6 right and you need to specify where you want to write. So, you
could put the greater than symbol, this is the output will go to the file what do you
specify right. So, you can see test one dot result right. If you do it where can we see it on

the screen now or only on the file it is on the file.

So, if you do like this then the next will come with this dollar symbol for the next
command. Because if you open this file right then you can see if you open test one dot
result there you can see this one comma 6 means this result right. This is stored in test
one dot result right that is fine. So, for any operations you can either see your results on

the screen or you can write in a file.
So, I have a question if you have several empty lines for example.
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5. Delete empty lines

e
\’ 5 |
awk ' NF>1 {print}' testl.dat
e
% Swmwary reports on aggregation-prone regions
% Swavary reports on aggregation-prone regions % Three types of aggregation-prone regions:
% Three types of aggregation-prone regions: : :3;:; :ﬂi(’z:x: : i”;s
% Typel: TANGO score >= 10% % Typed: TANGO score >= 5% and PAGE Zscore >= 1
% Type2: PAGE Zscore >= 1.96 # ldbuacalsl 3 APRs
A ¥ H = a1 43 SFR--TLLVA--ENG 2
L} TSt TINGO score >= S end PAGE Zscore >+ 1 e e ¢
pe— 8 9 RST--GYLVG--GIS 1
# 1dbuacalsl 3 APRs # 1prxacalisz S APRs
2 GDS--UGILFS--HPR 3
41 45 SFK--TLLVA--ENG 2 P P NVEeSLTILSTocD8V 2
53 61 QKK--LACFVLATA--NLN 2 105 112 NRE--LAILLGHL--DPA 4
89 93 KST--GYLVG--GIS 1 128 133 TAR--VVFVFG--PDK 4
198 165 ILR--VWISLOLT--A 1
# inSsacahss 6 APRs
# lprxacalls2 5 APRs 2 IAR--VLITA--ATK 2
29 34 GDS--WGILFS--HPR 3 32 38 TKR==WALVAAT=--EAT 3
43 48 ATG--FATSVI--HCP 1
] e 4 7 N RPG--VYVQICTF--KYE 4
105 112 NRE--LAILLGHL--DPA 4 oh o on i L
128 133 TAR--VVFVFG--PDK 4 164 171 1AG--GNFFIFGD--3Q 0O
158 165 ILR--VVISLQLT--4 1
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If this is the data there are several empty lines right, in this case how to eliminate the
empty lines. So, I need the file without empty lines right. So, here we use this NF, NF is

number of fields. what is the meaning of number of fields?

Student: Number of columns.



Number of columns. How many fields we have. So, if you want to eliminate the free
lines. So, at least this contain only one column right there is one field. So, in this case
you put NF is greater than 1 right, you can see the codes it started from this your
conditions till your action right. So, here the condition is NF is greater than 1. What is

the meaning of NF greater than 1?
Student: number of fields is

The number of fields will be more than 1 that should be more if it is more than one then

you print right, but here you will get the result in the screen or in a file.
Student: Screen.

On the screen right you can see it on the screen. So, here if you do if you work on this
one right then you will get this result; these empty lines are eliminated right all others are
fine. Type three these empty lines eliminated and this empty line eliminated right this is

fine. So, now, next question is I have a file.

(Refer Slide Time: 17:52)

6. Number each line 7 )h {
FNR: file line numb InWe (e
awk{print FNR js_gm

[tprxacasz 79 USK DINAWN SEE  32.1852
iprxacalisz 79

§
InSsacalis3 20  IKI  ARVLIT MT 114172 6 LLES DTS B
InSsacalls3 164 AGG  NFFIFG DSQ  96.2088 6 GRS ) W S CY om0
g R ek T meEs 6 JinSsacalisd 164 AGG  NFFIFG DSQ  96.2088 6
B - e e ’_9 4lnSsacelisd 242 DVN  AVYELV NG 19.8543 6
Slig6acalisd 50 GHL  LASLFS GLL 10,7893 6
lepvacaliss 147 AP EQVYIV S0 96,1525 ¢ 6ispvacaliSs 147 ALP  EQVYFV CYD  96.1525 6
EHEEL & DR Wi e 71x7dacal$7 62 KSR YAFKYV NGH 58.0513 6
UFECOE D G L (ILERRATIBeS g 81x7dacalis7 149 GIE EIVAYD TOP 474865 6
SHEEL) 2 LN v By TS 91x7dacalls7 236 NAR  VFVEYE POT 74.9182 6
BUAICRELRS I b Lo MG AN B 1011z1acaks8 130 DCY  AALLYI HAH  48.2344
llzlacals8 228 EDP  DVSIVA A3 25.9341 6
lullacall$10 35  HSI  YQFLIA VRQ 95.5041 6
luliccall$1l 61  HKE  AHQLFL EPE 10.7389 6
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I want to do number in each lines right. So, in this case, what we have to do. So, here we
have this command FNR, FNR gives file line number right for each fields for each line.

This will give a number.



See if you want to number all the, consider all the columns and print everything right.
So, print FNR, FNR means give the file number and dollar 0. What is the meaning of
dollar 0?

Student: Entire line.

Entire line.

So, if you write dollar one what will happen.
Student: First columns.

This will give only the first column if it is dollar 0 so; that means, the entire. So, you
write the entire line right. So, in this case if you see this one whether in the output, this is

the input right. So, get the output. So, did you see it added the line the line numbers?
Student: Yes.

Yes right we can see the line numbers, but this is merged with this first column right. So,
in this case it is very difficult to see where the numbers are. So, in this case it is better if
you add a tab or add some space between these two, because there are no space. So, it is
merged right. So, in this case what can we do is it possible to add a tab in between these

two? Yes it is we can add it you can have this command.
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iprxacalisz 79 USK DINAIN SEE 32,1852
imSsacalisd 20  IKI  ARVLIT MT 114172
InSsacalis3 164 MGG  NFFIFG D5Q 96,2088
inSsacalis3 242 DWN AVYEIV ING 19.8543
ligéacalis4 50  GHML  LASLFS GLL  10.7883
1spvacaliss 147 ALP  EQVYFV CfD 96,1525
1x7dacalis? 62 KSR YAFRYV NGH  58.0513
1x7dacalis? 149 GIE EIVAYD TOP  47.4865
1x7dacalls? 236 NAR  VFVEYE PQT  74.9182
0 \ llzlacalis8 130 DCY  MALLYI HiE  48.2344

\J@b

7. Number each line with tab

awk print ENR "] 801
tostd.dat i
$0 denotes all fields \t

B T T T

W @ -3 o e e

8. Count lines (similar to we -I)
awk 'END {print NR}" test4.dat
NR: line number

22
=
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The same print FNR dollar 0 test four dot dat right, but here we added another
information that is tab, that is backslash t right you put in the quotes right. If you do this
then it will add lines right with a tab. Now can you see this this result and the previous
result. Here there is no space, but here you can see this is a tab right. So, we can also

give space right when we are adding numbers ok.

Now, the question is you can also count lines, if you take many documents in a file. So,
how many lines ? In the Unix we give the command what is the command we use to

count the line number of lines?
Student: wc -1.

wc minus | just we give wc minus 1 this will give you the lines right. So, here also you

can give awk, you go from to the end. What is NR?
Student: line number

Number of lines. So, they are line numbers right.
Student: Number of records.

So, you can.

Student: Number of records.

Yeah number of records. So, you can see NR right. So, how many lines say if you go to
this particular file test 4 dot dat the input file. So, you give the line number. So, count the
all the lines. So, it will give total 22 records say 22 lines in this particular file. So, it is

similar to wc minus I in the Unix right.



(Refer Slide Time: 20:55)

9. Print the last field of each line
awk '{print SNF}' test6.dat
i __a} l; \J/

\A’NH 9 N LYSAIQ1 -9.552 43.465 13.292 1.00 39.17 N N
ATON 10 CA LYS X 141 -8.497 42.864 12.475 1.00 38.38 c c
ATON 11 ¢ LYSA 1 =8.194 41.362 12.471 1.00 37.33 ¢ c
ATON 12 0 LYS A1 =7.793 40.846 11.439 1.00 36.98 0 0
ATON 13 CB LYS A 141 =7.165 43.539 12.800 1.00 38.89 [ c
ATON 14 CG LYS A 141 -6.899 44.766 11,997 1.00 39.74 (! c
ATON 15 CD LYS A 141 -6.400 45,848 12.886 1.00 41.23 (4 c
ATON 16 CE LYS A 141 =5.650 46,873 12.073 1.00 42.17 (4 c
ATON 17 NZ LYS A 141 -5.910 48,238 12,590 1.00 42.63 N N
ATON 1497 ND1 HIS B 210 12,713 31,145 12.352 1.00 24.71 N N
ATON 1498 CD2 HIS B 210 13.114 33,174 13.046 1.00 24.85 [ <
ATON 1499 CE1 HIS B 210 13.280 31,795 11.352 1.00 23.41 [ c
ATOM 1500 NE2 KIS B 210 13,532 33.027 11.746 1.00 23.59 N N
ATON 1501 N ALA B 211 14,746 32,053 16,235 1.00 26.10 N N
ATON 1502 CA ALA B 211 16,084 32.634 16.246 1.00 26.32 (4 <
ATON 1503 C ALA B 211 17.083 31.563 16.650 1.00 26.17 4 (<
ATON 1504 O ALA B 211 18.156 31.442 16.068 1.00 26.46 ‘h()— (]
==l ]

10. Print the last field of last line

awk ' END {print SNF}' test6.dat

0

=
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So, now here the next question is print the last field of each line. So, we have several
fields. If you know this is you require 5 field or 6 field, just you write print dollar
number of fields 5 or field 6 right. If it is a last field then you put dollar NF right, In this
file, so, what is the last field? This is the last field right then if you do this you will get
the result. So, just it is simple awk command, awk print dollar NF this input file test 6

dot dat. So, we get the last field of each line.

Then also it is also possible the last field of last line right. Just now we saw about the
total number of lines. So, you put the end right when you give this line number. So, same
you combine. So, this is the last field this is the end and they print dollar NF right this is

the last field or last line that is this is O. So, you can see the result over here right.

So, likewise you can manipulate right any data file right as we require, then I will show

some of the important information where we can really manipulate the output files.
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11. Print every line, where the value of the 6th field is more than 50
awk '56 > 50 {print}" test4.dat

Ve &
"
[tprxacaisz 79 WSK  DINAWN ser 32,185 1) 6
InSsacaM$3 20  IKI  ARVLIT T 147K 6
inSsacali33 164 AGG  NFFIFG psQ  96.2088\/ 6
imSsacali3 242 DVN  AVYEIV e 19.8543% 6
tigfacalist S0  GHL  LASLFS GLL  10.7893Y , 6
ispvacaliss 147 ALP  EQUYFV (473 96.1525% 6
ix7dacalis? 62 KSR YAFKW NGH  58.05137 6
1x7dacalis? 149 GIE  EIVAYD TP 47.4865 6 /
1x7dacalis? 236 NAR  VFVEYE POT 74.9182 6 ImSsacali$3 164 AGG  NFFIFG D3Q 96‘2092/5
Llzlacalls8 130 DCY  AALLYI B 46l204a & ispvacaliss 147 ALP  EQUYFV c¥p 96.152\/6
tlzlacalis8 228 EDP  DVSIVA APS 259341 6 - - < LA DT L. EUoELEE) J
Mmoo e sen ¢ || Mo oowmowenoom o
lullccalSil 61 HKE  AHOLFL EPE 10,7389 6 lsxjacaMsiz 22 DCV  QLVNFQ CKE 81.4939 6
isxjacaliSiz 22 DCV  QLVNFQ CRE 81,4939 6 irypacali4 15  GRN  FQUEYA VEL  87.3043 g
isxjccallsld 26 LSD  SINIIT KET  42.2134 6 1pljacaMsl? 61  IAS  NDILYN DKL  93.6116 6
isxjccalisls 111 K56 FLOFFL 3 im3sacali$1s 76  EEG  DLVIIG 568 54.9764 6
irypacalistd 15 GRN  FQVEYA VKA 87.3043 6
1yx3acalisls 45  EHW  DIINFL REY 10.206¢4 6
11jlacalist6 0 X TIVFIC TON 15.1024 6
ipljacalisi? 61  IAS NDILN DRL 93.6116 6
ipljacalisi? 82 KVA  MDEYYS ELH 440619 6
indsacali3i8 76  EEG  DLVIIG 565 54.9764 6
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So, here I put one condition print every line where the value of the 6 field is more than
50 right. So, how to do this? So, you can see the 6 field right, I have 6 field, more than
50, it is a more than 50 then you print if I just print.

What it will do? It will print, the entire, either print dollar 0 or you just give print. So,
you can give the entire things if it is more than 50. So, if it is more than 50 no right this
is more than 50 dollar this is 1, 2, 3, 4, 5, 6 right this is more than second one more than

50 no third one yes then again this no no this 6 right.

So, you can see the same way. So, here you can see this is 96 is present here and again
the next stand is present here, and 58 is present here. So, you can see the values right
which is more than 50. Now if I have this example I have the, I give the example. So, |

want to see how many amino acids are in the buried region. So, what you will do?

If you have any pdbid you can if want to see the number of residues which are in the
buried. So, you can run the DSSP. So, you will get this output from this is it possible to
see get the number of residues, which are completely buried for example, 0 without

touching any of these file is it possible to do we can do, what we have to do first?
Student: Select only records.

Yeah select only the records which number 1, 2, 3, 4, 5, 6, 7, 8, 9 right take this field and

then see you have to write the records if this record is more than 50 and second what we



have to do? We can do the number of fields likewise if we make two commands and you
can easily get the number of residues, which are at the buried because if you take the

condition of 0 right. So, these are the two commands we have to do.

First we need to right check the file right if the column 9 right which is more than 50
right, and then this will give you the residues which are having the value of 0. Now if it
is buried means you have to put that less than 1 or equal to 0 right and then you can use
these command right this is the command to see the NF minus 1 right. So, then we will

see how many records.

Now is it possible to identify how many residues which are in the exposed region with a

condition of 75 angstrom square.
Student: Yes.

Right. So, first what we have to do? We have to put this column number which is greater
than 75 then you print right and you print this two output, right this output will be the
input of this the next command. So, here you can give the command, this is the output
file you give here and this will give you a total number of records right. So, in this it will
tell you without looking into the PDB file or DSSP file right we can see how may

residues right, which are buried how many residues are which are in the exposed right.

Just first take the PDB file, run DSSP right then give the awk command. So, with field
which contains the value of more than 75, then you find the line number, totally how
many lines right. Without manipulating directly anything, we can easily get all the
information. In this case also you can see how many alanines which are exposed, which
are in the buried right likewise you can have different files we can manipulate the files,

easily you can get all the informations right without editing any of these files.
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12. print the lines starting from 15

awk ' NR > 14 {print}' test3.dat

===x Secondary Structure Definition by the program DSSP, CHBI version by M.L. Hekkeluan/2010-10-21 ==== DATE=2011-08-08
REFERENCE V. KABSCH AND C.SANDER, BIOPOLYNERS 22 (1983) 2577-2637

0. 0.0 TOTAL NUNBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I-2), SAME NUNBER PER 100 RESIDUES

© 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-=>H-N(I-1), SANE NUMBER PER 100 RESIDUES

0 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-=>H-N(I+0), SANE NUMBER PER 100 RESIDUES

0 0.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-=>H-N(I+1), SANE NUNBER PER 100 RESIDUES

13 13.3  TOTAL NUNBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+2), SAME NUNBER PER 100 RESIDUES

9 9.2 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+3), SANE NUMBER PER 100 RESIDUES

2 2.0 TOTAL NUMBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I+4), SANE NUMBER PER 100 RESIDUES

1 1.0 TOTAL NUNBER OF HYDROGEN BONDS OF TYPE O(I)-->H-N(I45), SAME NUMBER PER 100 RESIDUES
6 7 8 910 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 *** HISTOGRAMS OF #*+ i
0000000O0OD0OOO0O0O0 0000000 0 0 ANTIPARALEL BRIDGES PER LADDER .
000000000DO0O0O0O0ODO0O0 0000 0 LADDERS PER SHEET .
O-=>H-N  N-H==>0  O-->H-N  TCO KAPPA ALPHA PHI PSI  X-CA ¥=Ch 2-CA

00
RE Bl

SIDUE AM STRUCTURE BPL BP2 ACC  N-H=->0
4 WAL GRNORNET, 0,0.0 2,-0.4 0, 0.0 27,-0.2 0.000 360.0 360.0 360.0 114.9 19.4 18.8 44.7
1 1ALE  -a 28 OA 17 25-2.4 270,-3.5 16,-0.0  2,-0.4 -0.751 360.0-150.5 -94.6 137.3 158 20.2 4.7
? 9 AAER = &) A 2,04 2,-0.4  25,-0.2  27,-0.2 -0.808 13.2-179.4-111.1 130.4 1.2 19.0 472
4 3AVE  -a 30 Ok 0 2527 27,-2.6 -2,0.4  2,-0.3 -0.998 17.5-145.0-130.0 125.1 9.5 19.1 46.4
“ 5 41K E -aB 31 164 73 11,-2.8 11,-2.4 =2,=0.4 2,-0.8 =0.713 9.7-136.8 -90.9 142.9 6.9 17.9 49.0
6 5L E S+aB 32 154 O 25,-2.6 27,=2.2 =2,-0.3 28,-2.2 -0.887 78.8 7.0-101.0 102.9 3.8 16,1 47.9
s1g P 2.8 - 2 602 016 833087 @ swra 0o 3 Py
\Aa 2AI1 E a 29 O0h 91 2,-0.4  2,-0.4 2§,-0.2 27,-0.2 -0.908 13.2-179.4-111.1 130.4 13.2 19.0 47.2
4 3AV E -a 30 0k 0 25,-2.7 27,-2.6 -2,-0.4 2,-0.3 -0.998 17.5-145.0-130.0 125.1 9.5 19.1 46.4
5 41K E -aB 31 164 73 11,-2.8 11,-2.4 -2,-0.4 2,-0.8 -0.713 9.7-136.8 -90.9 142.9 6.9 17.9 49.0
G L L T B G 2 & NS I 25 = G N 17 =2 =0 0 RN B =2 2 10 6O T =1 1 D R1 723 G 1 6 R 1 AT 1)
MOGREE BB O B0 7,-2.8  2,-0.2  -2,-0.8  6,-0.2 0.167 89.3 -96.3 97.5 142.4 0.9 17.5 49.9
BTG 0 0 5§ 4,-2.4 3,-2.4 25,-0.1 -2,-0.0 -0.571 29.1-113.0 -88.3 155.2 1.1 205 S52.2
9 81D T3 5t (RO 6] 1,-0.3 -1,-0.1 =2,-0.2 0, 0,0 0,732 123.4 54,9 =56.0=28.6 1.6 20.2 56.0
0 9AD T3 § 0 0 142 24,-0.1 -1,-0.3  2,-0.0  -3,-0.0 0.396 127.7-103.9 -87.2 -0.5 2.0 21.6 56.2
11 1046 < + 0 0 38 -3,-2 -2,-0.2 1,-0.3  2,-0.1 0.495 65.9 158.0 88.4 11.5 -3.1 18.8 53.9
2 1148 o 0y ol fae 1,01  =4,-2.4

-5,-0.0 2,-1.8 -0.414 50.3-121.1 -66.1 143.7 -3.5 20.9 50.8

So, the next question print the lines starting from 15 right. This is your DSSP file right.
So, here these are your command the information right. So, actual result starts from here
right. If you want only these data as the input to the another program because this they
do not need all these unnecessary data. So, in this case if you want to have the lines right

which is starting from15.
So, here you can, what is NR.
Student: Records.

Records right. So, in this case line number this is more than 14, because we need from 15
right then you print from this input file. So, then you will eliminate all these things 1, 2,
3,4,5,6,7,8,9,10,11, 1,2, 13, 14.

So, then you can start this is 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14 right. So, then we

can get from this line right this line.

So, you can give any number according to the number you give. So, you will get the
output so; that means, you delete the line numbers until 14 lines right this is you can
check or you can get these a files. So, you can do with any numbers right 15 or 16

whatever you like. So, you can do that.
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13. Separate with field separator
awk -}"--" "{print $2}' test1 dat

% Sumary reports on aggregation-prone regions

% Theee types of aggregation-prone regions:

% Typeli TANGO score >= 10%
% Typez: PAGE Zscore >= 1,96

% Typeds TANGO score >= St and PAGE Zscore >= 1

\ o
LACFVLATA
GYLVG

# idbuacalSl 3 APRs
44 45 % SFR ~ENG.
5 6 QKE--LA --NL
8 9 KST4-GYLV--G13

# tprxacalsz 5 APRs
EET GD$--UGILFS~-HPR
6 6 WVR--LIALSI--DSY
105 112 NRE--LATLLGHL--DPA
128 11 TAR=-VVFVFG--FDK
156 165 TLR--WISLOLT--A

# inSsacamss 6 APRs
S IAR-~VLITA-ATK
2 38 THR=-VALVANT--EAT
a8 ATG--FATSVI--HCP
) RPG--VIVQICTF--KYE
2o GFK--LKFFADG--HES
168 1m 1AG--GNFFIFGD--5QH

H ligeacalts4 2 APRe
Hoow AAE--VAAFAAL--SED
a9 5 VHG--HLLASLFSGLL--G00

# 1spvacaliss 3 APRs
9 18 QGD--ITKLAVDVIV--NA
61 66 ToH-=AVITLA=-GDL
149 155 LPE-~QUYFVCY--DEE

2
7
1

So, then the next question is you can separate the field separator for example, if there is
any field separator this is the field separator, here you can see this one whether we can
eliminate you can do this separate these things. So, if this is the case right, dollar 2. So,
you can print the dollar two like test one dot dat. So, this is the test one right now here

you can see the field separator, this is the ‘F’ for field separator and we can get this to

WGILFS
LIALST
LAILLGHL
VVFVFG
VVISLOLT

VLITA
VALVAAT
FATSVI
VYVQICTF
LKFFADG
GNFFIFGD

VAAFAAL
MLLASLFSGLL
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here right the middle ones, separate these two files right.

(Refer Slide Time: 28:29)

14. Print alternate lines
awk 'NR%?2' test8.dat

—_—

15. Omit the third line
awk 'NR%?3' test8.dat

139
219
350
385
10
10

93
153

@ O

139
139
219
350
385
385
100
103

93

93
153

lalsa.dsspl é/

laZza.dsspl
1a59a.dsspl
laSaa.dsspl
1a6fa.dssp1|
laBla.dsspl
ladja,dsspl
lahja.dsspl

lalsa.dsspV
lalsb.dssplf
la2zh.dsspl”
1a59%a.dsspls
laSaa.dsspl
laSab.dsspl .
laéfh.dsspl
la8la.dsspl
ladja.dsspl
ladjb.dsspl
lahjb.dsspl

; ;139 lalsa. dsspl;)
~als

9 lal=b.dssp
19 lazza.dssp
Tﬁz/ts 1azzb.dsspl
S

0 laS9a.dssp
350 1a5%b .dsspil
385 laSaa.dsspl
385 laSab.dsspl
100 1aé6fa.dsspl
100 laéfb.dsspl
103 1a8la.dsspl
103 1a8lb.dsspl
93 ladja.dsspl
93 ladjb.dsspl
153 1ahja.dsspil
153 1lahjb.dsspl
100 laipa.dsspl
100 laipb.dsspl
93 laipc.dsspl
93 laipd.dsspl
341 1aj8a.dsspl
341 1ajs8b.dsspl
164 lamua.dsspl
164 lamub.dsspl
80 lamwuc.dsspl
80 lamud.dsspl
83 lamue.dsspl
83 lamuf.dsspl
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In this case you can also do other lot of other manipulations for example; you can print

the alternate lines.

In this case if you see this input file. So, this is the you can see the same for example, one
aone s, one a one s, one a two z, one a two z. So, each these two are the same right, only
difference is a and b. So, I want to see the unique wants, in this case I like to delete the
alternate lines because that input is necessary for the another program. So, if you want to
print alternate lines, you can omit the second one using this equation like the NR dollar
this is NR percent two; that means, it will cut the second one and finally, you get this

result right

So, this is here this is omitted, this is here, this is omitted this here right you can get that
one. So, if you want to go to the third line right then you put the 3. So, first two is present
here and the third one this 2 one 9 is omitted and the again you start from this two right
and the third one is omitted here you can see the omitted ones right you can do for any

lines if you want to omit.

Now, if you want to do any substitutions for example, if you want any mutations. So, you
can it is possible to substitute any text for example, using this command this sub. So,

what do you want to substitute?

(Refer Slide Time: 29:57)

16. Substitute LYS by ARG
awk ’{ﬂlﬂk)(/liS/,"A_lL(]"); print}' test6.dat

JkTon -9.552 43.465 13.292 1.00 39.17 N

ATON -8.497 42.864 12.475 1.00 38.38 (4

ATON -8.194 41.362 12.471 1.00 37.33 (¢

ATON -7.793 40,846 11.439 1.00 36.98 0

ATON =7.165 43.539 12.800 1.00 38.89 G

ATON -6.899 44.766 11.997 1.00 39.74 G

ATON -6,400 45.848 12.886 1.00 41,23 G

ATON -5.650 46.873 12.073 1.00 42.17 G

ATON -5.910 48.238 12.590 1.00 42.63 N

ATON 12,713 31,145 12,352 1.00 24.71 N

ATON 13.114 33.174 13.046 1.00 24.85 <

ATON 1499 (E1 HIS B 210 13.280 31.795 11.352 1.00 23.41 C
ATOM TR | RG A 141 -9.552 43.465 13.29z 1.00 39.17 N
ATON 10 CA ARG A 141 -8.497 42.864 12.475 1.00 38.38 c
ATOM 11 ¢ ARG X 141 -8.194 41.362 12.471 1.00 37.33 c
ATON 12 0 ARG A 141 -7.793 40.846 11.439 1.00 36.98 o
ATON 13 CB ARG X 141 -7.165 43.539 12.800 1.00 38.89 C
ATOM 14 CG ARG 4 141 -6.899 44.766 11.997 1.00 39.74 c
ATOM 15 CD ARG A 141 -6.400 45.848 12.886 1.00 41.23 c
ATOM 16 CE ARG A 141 -5.650 46.873 12.073 1.00 42.17 C
ATON 17 NT ARG X 141 -5.910 48,238 12.590 1.00 42.63 N
ATOM 1497 ND1 HIS B 210 12,713 31,145 12,352 1.00 24,71 N
ATOM 1498 CD2 HIS B 210 13.114 33.174 13.046 1.00 24.85 [+
ATOM 1499 CE1 HIS B 210 13.280 31.795 11.352 1.00 23.41 c
ATOM 1500 NE2 HIS B 210 13.532 33.027 11.746 1.00 23.59 N
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Here you want to substitute LYS to ARG right how to substitute this lysine to arginine?
So, here is a record for the lysine right. So, the change it to arginine by giving this
command that is awk you get this is the pattern action statement sub is your substitution
from LYS. So, in this case you have to put the slash, wherever the exactly you get the

LYS you will change to arginine.

So, here if you see this one LYS into arginine this one example, but you can do the
manipulation for the different files at the different places or if you want to make any

changes, like kind of this replace command ok.

(Refer Slide Time: 30:40)

11.4 Built-in Variables

| Version lVan'uble “De:cn'pﬁun

avk FILENAHE Current filename
e

] Field separator (a space)

NF Number of fields in current record

R Mumber of the current record
OFHT Output format for numbers (. 6g") and for conversion to string
OFS Output field separator (a space)

ORS Output record separator (a newline)

RS Record separator (a newline)

30— [[Baire input record

in nth field in current record; fields are separated by Fs

- [Inaux \ ARGC Nuraber of arguments on coramand line
ARG An array containing the command-line arguments, indexed from 0 to ARGE - 1
CONVFHT String conversion format for numbers (" . 6g”) (POSIX)

ENVIRON  |[An associative array of envisonment vasiables

FNR Like N, but relative to the current file
RLENGTH Length of the string matched by match () function

RSTART First positon in the string matched by match () fnction

SUBSER Separator character for array subscripts (", 034")

Unix in a nutshell, Stever et al. O’'REILLY
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Now, in this awk there is several built in function available. So, I explained few of them.
So, there are various built in functions available in awk. So, for example, FS is the field

separator, | discussed earlier what is NF.
Student: Number of fields.

Number of fields in the current record, NR number of current record likewise there are
various other options like record separator, this is dollar 0 is for the entire input record.
Dollar n is the nth field in the current record right. So, likewise you can see this FNR like
the NR, but related to the current file you see any of these variables and get the
description right and accordingly you can manipulate these files using these awk

command.



So, again this some of this available in awk and you can see some more information right
we can also use nawk right for a more information. So, now, we go to next step now first
one is we discussed about the substitution and you are printing the some lines some

columns right and doing some sort of a file manipulations.



