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The Application of Text Compression to Short
Message Service Using Huffman Table
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Abstract— Short Message Service (SMS) is a way of sending
short messages in a quick and relatively cheap pec However,
besides easiness provided, these SMSs limit the roen of
characters that can be sent by users. A message tseia SMS,
has a maximum capacity of 140 bytes. This causes erpon who
wants to send a message long enough, consists afumber of
characters will have difficulty. Although it is delivered, the
message must be assembled into a number of SMS s
maximum capacity. Several ways can be performed to
overcome this, one of them by doing compression. Bysing
Huffman table an application text compression on SI8 is made
in order to compress and decompress when sending dn
receiving message. This application is made by J2MEhd will
run on mobile phones based on MIDP 2.0. The resulisf this
study SMS text compression application with Huffmantable
overall is able to perform the compression processf an SMS
text with an average compression ratio of 28.73%.

Keywords— Huffman code, Huffman table, short message
service, text compression.

I. INTRODUCTION

hort Message Service (SMS) is one of the facilibés

the mobile phone that has long been used by thécpub
Use of this SMS allows mobile phone users to exgban
information. Through the SMS services, mobile phasers
will be able to send short messages in quick tinith &
relatively cheap price compared with the use aéphbne,
without being limited by distance and time. So tfag SMS
become a favorite among mobile phone users. Thisbea
seen from the results of a survey conducted by shiel
Mobile in the U.S. in second quarter of 2008, stioat cell
phone subscribers in the United States are using 8idre
than a phone conversation.

But besides the eases that has been granted, SM&ese
limits the number of characters that can be usegskys. An
SMS message consists of a maximum of 140 bytesthier
words, a message can contain 140 characters d3-tie
160 7-bit characters or 70 characters for 16-bitadase,
Mandarin and Korean language [1]. In doing sendchimng
SMS a user can send messages over 140 bytes,rithiafo
payment will be more than one. This happens becthese
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message which is sent consists of more than one pad
also the process of sending a message will be ag asthe
number of pages available.

Limitations in the number of characters is what esthe
users of SMS to be selective in choosing words hed t
messages to be delivered is contained entirelyimétlsingle
SMS. And not only that such limitations also podeahit to
write the message in a way abbreviated which wikenof
misunderstanding the meaning to receiver. Thisaoeyt
will be a little inconvenient when users have tafpen
sending SMS ,so need to be made an application of
compression to increase the amount of the chara€ttre
SMS that will be sent in single page SMS, by way of
compression the text or content of messages orSM8
service.

Compression is the process of encoding data using a
smaller number of bits, so that the smaller bits ipresent
the same information [2]. SMS compression applicetiis
made in order to perform the compression procesheat
time of sending SMS messages and make the prodess o
decompression when receiving message. The textatar d
compression will reduce the amount of memory used a
accelerate of sending message.

In this study the process of compression and
decompression using the Huffman tree will not be
performed. This is because the receiver (decodidrhave
difficulty to decompress the message if the infdiomadid
not include the Huffman tree when sending message.
Addition information on the Huffman tree will neea
separate place so that the process of compressimomnies
less effective. This is reinforced from the resoltsesearch
Lipesik Liliana VJ [4], which makes the conclusithrat the
process is less successful if the file contenteoflittle data
so that the size of original file can be smallanrtithe size of
the compressed file because of file compressionltsestill
need to save the Huffman tree.

The compression process will be applied to SM$ tteat
has a small capacity, which is 140 bytes in onesBlIS.

So the process of compression with Huffman treeoine
less effective as an information exchange, Huffiinaa will
be accommodated in a table. This table is calletfniun
table, storing the Huffman codes of SMS characterbe
used. This table is static and will be used in mpgibns,
either the application sender (encoder) or the iegipghn
receiver (decoder), as a reference in the procdss o
compression and decompression on the SMS text.sByu
the Huffman table encoding and decoding processbean
performed faster and smaller memory requiremeng th
compared with using the Huffman tree [3].
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Il. LITERATURE REVIEW

A. Short Message Service

SMS is one of the facilities of GSM and CDMA stardia
used for sending and receiving of text messagems fao
cellular phone. In order to use the SMS featurersuseed
to complete a cell phone with SIM card (Subscrildentity
Module) of GSM and CDMA service providers that soitp

are based on assumptions, that is performed byngiai
short code for the character that is often accessedven
vice versa. Lowercase that a chance occurrenceoi® m
often given Huffman code is shorter, large letthave a
smaller chance of occurrence given a longer Huffioeae,
as well as frequently accessed punctuation sucQ@estion
mark, commas, periods, etc. also given shorter riuff
code, and the last for numbers and other symbesare

SMS. An SMS message is not sent directly from reobiland never even accessed will have a longer Huffooate.

phone to the mobile phone receiver but message hail
delivered prior to the Short Message Service Cent
(SMSC). When the destination mobile phone is ndtvec
the system will delay the delivery of messages he t
destination mobile phone until mobile phone is\aectgain.
In the event of failure of delivery of messagest thee
temporary (e.g. mobile phone destination is noivagiwill

be resend the message, unless it is enforced thehat a
message has exceeded a certain time limit should
removed and otherwise failed messages.

An SMS message has a maximum length of 140 bytes
160 characters in the ASCIl 7-bit encoding whichs th
format is the standard format used on the SMS $MS
messages in 8-bit encoding has a maximum length46f
characters and is usually used to send smart meg¢samrt
messaging) as a picture or a ringtone and sendita) \da

OTA (over the air) for setting up WAP. Messages are

delivered in Arabic, Korean, Chinese or other papeith
16-bit encoding format, then writing an SMS is lied to 70
characters [1].

A standard message containing 160 characters ®mids

be counted as a single SMS package. For a contedena

message that containing more than 160 characith, 153
characters will be counted as a single SMS, foesether
characters used as a marker (tag) numbers arefpasdch
section. With the technique of concatenated SMSsaugsg,
although the message contains more than 160 chesact
each message sent and equipment consist of 168cta,
only with the marker number of earlier, when an SMS
received by cellular phone that supports concatehat

messaging, then some SMS was going directly cordbine

into one long message [5].

B. Huffman Table

In this study the compression that will be applieche
SMS text that has a small capacity of 140 bytesefach
page of text. This is consistent with the conclaosibat
produced on Liliana and Lipesik VJ [4] research &hd
Huffman tree creation process is removed thenntlaig save
time so that the process of encoding process can
performed more quickly. To replace the informatam the
Huffman tree then created a table (Huffman tabidjich
contains the Huffman codes of the characters dea8M
to be used. This table is static and will be usgdthe
application, whether the application sender (engode
receiver (decoder), as reference to make the psooés
encoding / decoding of the text messages.

Huffman table is made by determining the Huffmadeco
from the SMS characters. Determination of Huffmades

| With conditions in the determination of the Huffmemdes,
yruﬁman code on one of the characters should notbe

prefix for the Huffman code on other characters.
In the Huffman tables that used in this researafsists
of 130 symbols which is the default characters &ast in

the GSM 7-bit. Some Huffman table to be used as a

reference for compression and decompression insthigy
can be seen in Table 1. Following:

be
TABEL I. HUFFMAN TABLE
or No.| Huffman [ Symbol
Code

1 1100 Space
2 1101 a
3 1110 n
4 11110 i
5 10111 e
6 10110 t
7 10101 r
8 10100 k
9 10011 u
10 10010 S
11 10001 m
12 10000 g
13 011110 .
14 011101 ?
15 011100 b
16 011011 C
17 011010 d
18 011001 h
19 011000 i
20 010111 I
21 010110 0]
22 010101 p
23 010100 y

Huffman table within the program will be formed ant
two separate shelters, which are formed in the aways,
namely: an array of letters (containing the chanscEMS)
and an array of code (containing the Huffman codey.
clearer illustration can be seen from this examfdaya ada
dierumah”

By using Table I, then do the encoding of the ngssa
The first word was "s", first the system will penfoa search
into the array letters and when the letter "s" ¥amd the
next step is to match the number sequence on thg eode.
The point is that in this case the letter “s” wasked 10th in
the array of letters and then the system will dedte
sequence is the 10th in an array code and binaty fo the
letter “s” was found, namely: "10010". So the nemtoding
process shifted to the next letter until formingexies of
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performed by both parties.
In the case of sending a message on the MIDP paskag

“100101101010100110111001101011010110111000110%6 handle SMS is handled by an optional package itha

1111011001010110011100011101011001"

WMA (Wireless Messaging API). At the WMA 2.0, there

are three forms of message delivery [6] hamely:

The next step is to calculate the number of cheract 1)
from the series of bits above. Due to the encodiag was
formed in Binary message format (binary messaden t
such discussion in the previous section automatic
calculations performed using 8-bit encoded dataothmer
words how the calculation is done by dividing thenber of
bits with a series of eight, so we get the numiieharacters
compression. However, the amount of the above itix@&1
bits, 7 bits are needed again for the number o tatbe
rounded to be divided by eight, if not then thegess of
calculating the amount of compression charactet bél
difficult to be determined and the system will esipece an
error in calculating the number of bytes that mbst
submitted and message cannot be sent. So that anadg 3)
in a program that is adding bits "11111111". Irstté@se the
required seven bits for eight can be divided so Iiits that
are added is "1111111" when necessary for exampikei
case of another three points to be divided by etpbnh
added bits "111". So the end result of a seridsitsfin this
encoding process is as follows:

2)

1)
“100101101010100110111001101011010110111000110]@
11110110010101100111000111010110011111111”

And the message is ready to be sent to the retipien
mobile phone number. Once the message is receinea o

Binary messages (binary message) that is shapadybin
message that sent via SMS. Message of this tyme8ise
bit encoded data with a maximum amount of data per
SMS pages 140 bytes or 133 bytes if the port nunsber
included.

Text message is message in the form of text sent vi
SMS. In this type of message if the data used & th
GSM 7-bit format, the maximum number of characters
in one SMS page is as much as 160 characters or 152
characters if the port number is included. If thetad
used in UCS-2 format, the maximum number of
characters is as much as 70 characters or 66 tharac
if the port number is included.

Multipart message is a multi-media message thseis

via MMS.

To receive an SMS message, WMA using the URL "sms:
/ I" as the SMS protocol identifier. In the WMA foat,
there are two addresses to send messages [7] hamely

Format sms:// <phone number>. SMS messages sent
using this format will be immediately catched bjpax

and will not be accepted by the WMA application.

Format sms:// < phone number >: <Port>. This format
allows you to send SMS to other mobile phone
applications that enable the WMA as a recipienaiof
SMS. Port allows for communications between
applications WMA. If the port is not included, thére

mobile phone receiver, we perform the decoding gsec
(return from a binary message into a text messhgedan
be read by the recipient).

To make the process of decoding the first thingldois
read these bits. Reading of the bits is based®arttay code
and starts reading from the first bit of the bit',"then
searched and matched to the array code and ibootf we
perform the shift by 1 bit, so that it becomes "Hjain
sought the matching bits of the array code andiffaund
continue to be a shift, so in this case, bit "100%Gound in
the array and the same code as in the encodinggsothe
next step is the matching number sequence on thg af
letters based on the number sequence on the aoogy i
was found and converted into the character “s”.

Next starts again reading the next bits until etleng has
been on-decoding everything. In the end the remgibits
in this case is "1111111" because the bits ardogated in
an array of bits, the code will be given a blankugea
Decoding process has been successfully carriedralican
be read by the recipient.

C. Sending and Receiving in J2ME

The application of SMS compression in this studyais
stand-alone application, which means this appbcati
seperates with the existing standard SMS applicatio
mobile phones. Thus, this application must be llestaon
the sender's mobile phone and receiver's mobilen@hso
that the process of compression and decompressiorbe

SMS received will go into standard mobile phoneoib
so that WMA will never receive the SMS.

In this study, sending and receiving SMS conduatetie
form of binary format. The process of compressian o
decompression of the SMS text is performed by
manipulating the bits in the character of the SMchv will
be sent based on the Huffman table that contamdbitary
code for each character that was created earlier.

On the software created with J2ME storage of all
information or messages are stored in non-volatiésmory
(fixed memory) called the Record Management System
(RMS). RMS is a storage management system of rebaitd
refers to a table with a collection of records.tthe RMS
does not have primary keys and foreign keys caeffieed.
Primary key on the RMS has automatically definedaas
integer record id.

Record on the RMS is stored as an array of bytshibw
it works based on the record (row of data). RMS thees
orientation of a simple database record so it does
recognize the fields (columns of data) as a common
database, so the data need to be mapped first.

And also J2ME does not provide an API to access the
inbox and outbox SMS standard application on mobile
phone. Due to the limitations that made an inbax @mtbox
artificial separated with the inbox and outbox Skt&ndard
application on mobile phone. In this final projestftware
development, there are three types of SMS messapge
in the form of tables in the RMS are:
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1) Table inbox (keep messages received that have bdafiuence the compression process to the number of
decompressed) characters and number of pages generated SMS e$tiegt
2) Table outbox (save the messages sent or outgoing) process was conducted in order to calculate th@ rat
3) Table drafts (save the messages are stored beftwetween the data before it is done with the dataptession
sending) process after the compression process.
In this casecompressed_si: represents the number of

D. Information Compression bits of compression andaw_sizecharacter represents the

In the discussion in the previous explanation carséen number of bits initial character (before the consgesl data).
that the application of compression can compresS $h For visual interest the results of testing appicrat will be
either words or messages in order to save memahjomul Presented using the visualization of the emuldtothis test
more characters in one SMS page. Therefore in thill show information related to the amount of caegsion
application will be made a form which will contain SMS initial message, the number of initial charext¢he
information about the results of compression srsysers number of message compression, the number of dkasac
can see how much a given compression ratio, thebauwf  compression, the compression ratio and compressauits.
characters that can be loaded after compressiagyumber Testing applications on the SMS text using Huffntable
of pages in the SMS after compressing etc. So thi¢thinfo ~ €an be seen in the Figure 1 and Figure 2 below.
compression facility is expected to be a validation
consideration of the users in sending a messageaksad -
useful as additional information for users aboue th Fontll — BEC L
performance of text compression using the Huffrmeatet
from the results shown in the form of compressiatiorand
percentage increase. The compression-info info fbat
displayed is as follows:

1) The number of initial messages: the number ofahiti
message before compression

2) The number of initial characters: the number ofiahi
characters before compression

3) Number of message compression: the number of
messages after compression that will be sent . . ] )

4) The amount of compression of characters: the number!" this study the process of compression first v
of characters after compression that will be sent performed on 15 different pieces lower case laifelISMS,

5) Compression ratio: the percentage of SMS compneessi&’hiCh are _consist of 5 piec_:es of SMS with the nurrdel
ratio, can be calculated by equation as follows [8] page, S pieces Of SMS with the number of 2 pagesaan
pieces of SMS with the number of 3 pages. The laggu

used for writing SMS has the characteristics of ynan
acronyms and many use non-standard language. Shésre
of this test can be seen in the Table Il below.

Uit nead b il KRG [engus kands [armar, 208l
dio masuk rumah skit, dio katory skit dbd
Tepatriyo di rs charitas . kasd tauiah dgn
kwen2 ko joruk o e ini im 1 siang jan ugpo y
nal ans tungoeu kbar dr ente nk,]

Figure 1. Original Message

Rasio = (1— ( compressed _size / raw_})ze 6940

As the foregoing discussion that the applicationtios
final compression is performed by Binary Messageleno
which means messages are sent in the form of bimagdy

message of this type uses 8-bit encoded data with a BT FEd )
maximum amount of data per SMS pages of 140 bytes o ma’;":&‘z&’m

133 bytes if the port number included. So the éqoab get

compressed_size is: Fesonimnals 2

Karakter anveal © 216
Pesan kompresi: 1
Warakter kompresi; 133

compressed _size  The number of compksbaracters *
Fazio Kompresi ; 29.62963%
While for raw_size using Text Message mode, which

means messages are sent in text. These messagéseuse
GSM-7 bit format with a maximum number of charastier

one SMS page is as much as 160 characters or 152
characters if the port number is included. So tipgaton is
obtained in calculating raw_size are as follows:

raw _size= The number of initial charaste 7

I1l. RESULT AND DISCUSSION
Tests conducted with the aim to find out how much

Hasil Kompresi

- DedShw A0Sy ETEOT B Oy ZEE Tz
= -Em-A2TELE(]] (152 w34 Ei3 -U 4R
G- IS E S gD ApEIsitc -Saj0 ] UFQIES
5 Zap

Wembal Lanjut

Figure 2. Information Compression
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TABEL Il SMSCOMPRESSION ONHIRST TEST of pages 2 and 2 pieces of SMS with the numberagg8.

To more clearly seen from the Table Il below.

Mo | Thenumber | The number of The mumbsr The
of mitial compressed characters mial pags
charzctars page

TABEL lll. SMSCOMPRESSION ONSECOND TEST

o | The The number of The number of
number of | comprassed charactars mitizl page
£ ®H% witid

o 3 characters

1064 bit

976 bit

TERTER WER

1
T
1

1491 bit 1048 bit
1
T
4

158 EEH pil1 3 2 2478 %it T685bit

Based on the results of the testing system for data
compression SMS SMS is composed of capital letiers
Table 4.15 to conclude that the average compressitm
that is equal to 1.18% for more details, the resfit
compression can be seen in Figure 4 below.

Bases on the result of system testing SMS comuessi
Table 4.14 can be concluded that compression azBoages
is 28,73%, for more explanation the result of cogspion
can be looked on Figure 3 below.

The Amount of Bit
The Amount of Bit

00 7 3000 17

2500

2000 1
2000 - 1500 - ' W Raw_sized
[ ] | | B Compressed_sized
1500 +~ W Raw_sized 1000
W Compressed_sized

] i "u . A B N 500

1000 1
a T T
500 M B I ___________ E 6 5 2 3 4 5
0 *.’..”‘ -0 N0 30 58 -,
1 2

3 4 5 6 7 B 9 10 11 12 13 14 15

Figure 4. The second compression test based on raw_size

Figure 3. The first compression test based on raw_size

Based on Figure 4 the test results of compressistes
using Raw_sized SMS (SMS initial number of bits)tle
Based on Figure 3 the test results of compressistem SMS data consisting of all uppercase ranging betvss
using Raw_sized SMS (SMS initial number of bits)giag  bits to 2933 bits, and gives results in Compressiezdd
between 308 bits to 917 bits, in this case indicateat (number of bits SMS compression), ie, ranging betwég4
although the compression continues to be one pgagehe bits up to 2960 bits, shows that the differencewben
results Compressed_sized (number of bits SMBaw_sized and Compressed_sized is very small.isnteist
compression) becomes lower ie ranging between #$@d can be proved that the pages aren’t compressedhwhic
664 bits. consisting of 2 pages and 3 pages. It can be cdedlthat
While the testing of compression systems usinte SMS data consisting of all uppercase less tféedor
Raw_sized SMS (SMS initial number of bits) rangfrgm  compressed.
1358 bit to 1512 bit capable of producing Comprdssized
(number of bits SMS compression), ie ranging behn&es
bits to 1064 bits, so that in this test with thenfker of initial IV.  CONCLUSION

pages to 2 pages compressed into 1 pages. Huffman table can be used in the compression text o
And for testing the compression system using Raedsi SMS services. Generally Huffman table has an aeerag
SMS (SMS initial number of bits) ranging from 2368 to  compression ratio of 28.73 %. Overall SMS compoess
2905 bit capable of producing Compressed_sized Ifeum testing system by using the Huffman table will proel good
of bits SMS compression), ie ranging from 1688 wt2032 compression if the compressed data to be compdstte o
bits, so that in this test with the number of &litpages 3 characters with a shorter length code (lower caster)
pages can be compressed into 2 pages. contained in the Huffman table, and vice versahe 8MS
SMS compression system further testing will bejata consists of characters which have a longee ¢ddta
conducted on 5 pieces of data an SMS with the tigp¢  consisting of all upper case) contained in theetatiffman

which consists of all upper case, which consist pfeces compression results become less effective.
of SMS with the number of pages 1, 2 SMS with theber
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