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Abstract: Collecting, processing, distributing and storing the information is an integral part of today's information
society. Because, information is today basic source of wealth. All countries with their organizations and institutions
have large budgets to switch to the E-Government structure during the transition from industrial society to
information society. In our country, E-Government project began as a priority with MERNIS project that storing all
citizen information and it leads to other projects. In today software projects, different systems must be available to
communicate with each others in order to exchange data and accurate processing of data is a requirement. The goal
of paper is designing a software project which is available to communicate with MERNIS(one of a E-Government
projects) and OSYM system, taking information from these system and also making an algorithm that evaluates
students and places them depending on multiple grade system. This developed project has been tested with success
and accuracy of results in the 2008-2009 academic year at the University of Beykent.
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Ozet: Bilginin toplanmasi, islenmesi, dagitilmasi ve saklanmasi giiniimiiz bilgi toplumunun ayrilmaz bir pargasidir.
Ciinkii giinlimiizde temel zenginlik kaynag: bilgidir. Endiistri toplumundan bilgi toplumuna gegis sirasinda tim
devletler kurum ve kuruluslari ile e-devlet yani sayisal devlet yapisina gegmek icin biiylk kaynaklar
ayirmaktadirlar. E-devlet projesi kapsaminda iilkemizde oncelikli olarak vatandaslarin bilgilerinin tutuldugu mernis
projesi ile baglamig ve bu sarmal olarak diger projeleri beraberinde getirmektedir. Artik farkli yazilim projelerinin
bir birleri ile haberleserek veri alis verisinde bulunmalar1 ve bilginin dogru islenmesi giliniimiiz projelerinin
gereklerindendir. Bu tez calismasinin amaci E-devlet projelerinde biri olan MERNIS projesi ve OSYM sistemi ile
entegre calisabilen, verileri kaynagindan ¢eken ¢oklu puan tiiriine gore degerlendirme ve yerlestirme yapabilen bir
yazilim projesi gelistirmektir. Gelistirilen projenin alfa testi Beykent Universite’sinde 2008-2009 6gretim yilinda
yapilmis ve basarili bir sonug elde edilmistir.

Anahtar kelimeler: Yerlestirme Algoritmasi, MERNIS, E-Devlet, Web Servisleri

1. INTRODUCTION candidates take OSYM exam and after exam students
) ) are placed in universities according to their point and
As a result of improved and developed technologies,  theijr selections. Assignment need to do in correct way

new definitions and concepts such as information ¢ for Jarge number of students is really so hard to do it
society and information technology are brought into our  ith out an algorithm or software system.

life.  Recently, software developed on different

platforms must communicate in today applications. 1 this contribution, new student assignment system,

Thus, information stored in different database can be  yhich is available to communicate with MERNIS (one

shared. With this share, most recent information can be o 4 E-Government projects) and OSYM system, is

reached and redundancies can be avoided. Therefore jnroduced. Introduced system also has algorithm that

software developed by information technologies is more  oyaluates students and place them depending on

interactive and efficient. With these softwares, e-  myltiple grade system. This developed project has been

government is possible. tested with success and accuracy of results in the 2008-

o ] ] ] 2009 academic year at the University of Beykent.

Competition is getting more effective in our

life and in our new world. Life is getting a big 3. STUDENT ASSIGNMENT

competition. In today’s global world people always

have to face with assignment and selection in anywhere. Al GORITHM

The big example for such selection and assignment is

OSYM (The Centre of Selection and Assignment of In assignment problem, there is student, their grades and

Student) exam system to place students to universities. selections. They are placed to their selection in bound of

This system is used in Turkey since 1974. University capacity of the selected unit. Students can’t be placed



more than one selection or chose. Every selection has its
own grade according to exam. In order to analyse the
algorithm we need have units, their capacity and
students. Let’s assume we have units and their capacity

and English Literature 8 selections. The placement can

be seen in Table 4.
Table 3 : The Selections and Points of Students

in Table 1. There is 4 units and 26 available places. l. I1. I11. V.
Table 1 : List of Units Selection [ Selec./ | Selec./ [Selec./
No |/Point |Point | Point Point
UnitNo |UnitName Capacity S1_|U1/90 |U2/94 |U3/99 [U4/98
Ul Computer Engineering > s2 |u3/93 |U2/95 |U1/93 |U4/97
U2 Medical 7
S3 [u4/100 |U3/97 |U2/93 [U1/91
U3 Economy 6
U4 English Literature 8 S4 [U2/98 |UL/92
S5 [ul/97 |U2/92 |U4/96 [U3/100
There are list of students given in Table 2 and s6 |u2o7 lusma luasos |ul/oa
their selections with grades given in Table 3. 26 of the s7 |usas99 |uU3 05
36 students need to assign to the units according to their ss |ua/92 |u2/96 lu1/96 U3/ 98
selections and selection’s grades. so |u3/92 |u4a/90 |u2 /91
Table 2 : List of Students S10 [U2/99 |U3/96 |U4/94 |U1/95
No [ Name No [ Name No Name SI1 [U3/91 |U4/93
SI |Ali S13 | Zeki S25 | ilknur s12 lu2/100 lu4a/91
S2 | Mehmet S14 | Musa S26 | Esra
S3 |Can S15 |isa S27 | Deniz S13 1U1/76
S4 |Ayse S16 [Emine S28 |Oguz S14 |U2/70
S5 | Fatma S17 | Sibel 529 [Hasan S15 |usz/geo |ua/88 |ul/77
S6 [ Hakan S18 | Semih S30 | Sezen
S7 | Elif S19 | Giilben S31 | Tiirkan S16 |U3/88 1U2/77 |UL/70
S8 | Ahmet S20 |Selda S32 | Tiilay S17 |U4/86 |U2/78 [U1/75 |U3/85
S9 | Umit S21 | Arda S33 | Yavuz SI8 |U3/84 |U4/89 |U2/76 |Ul/74
S10 | Sevgi S22 | Gokhan S34 [ Osman
SI1 |Gozde | [S23 |Hakki | [S35 |Fatih S19 JU2/71 |U3/86
S12 |Handan | [S24 |Ceyda S36 | Yasemin S20 [U1/72
S21 (U2/73 |U1/71
The assignment algorithm is run by repeating 3 nested
steps. There are 2 control flags which are called active S22 |U4/87 |UL/T9
and placed flags. The meanings depend to flags are S23 |U3/80
given below: s24 |u2/79
e Active =1 and Placed = 0 : All selections’s flags are
in this position for initial. This status means the S25 |U1/67
selection can use in assignment loop to place. We s26 |U3/68
call this status as Status I.
e Active = 0 and Placed = 1 : If the selection flags is S27 | U1/65
like this status that means selection is placed and it 528 U2 /69
doesnt use in assignment loop anymore. Let’s call
this status as Status Il. S29 [U4/79
e Active = 0 and Placed = 0 : If the selection flags is S30 |U3/66
like this status that means selection is not be placed
and it doesnt use in assignment loop anymore. This S31 |U2/68
status is called as Status I11. S32 |U2/66
STEP 1 : Each unit orders its own selections that are in S33 |U4/78
Status | by descending order of points. Then each unit S34 |U1/55 U3/65 U4 /76
places the top selections according their blank capacity s35 U3/ 67
or in other words make placed selection’s active flag as
0 and placed flag as 1. As a result of this step Computer S36 [U2/65

Engineer placed 5 selections, Medical 7, Economy 6




Step Il: In first step, the algorithm does not control that
students might be placed more than one selection. In
this step, we control placed student if they are placed
more than one selection. For this step, as see in Table 5
algorithm orders all placed selections for each placed
student. There is 11 different students are placed after
Step | for the first iteration. For instance S1 is placed
for his 3 of 4 selections or S4 is placed for his 1 of 2
selections. There must be no more than one placed
selection for any student. So we must apply Step 2 to
Table 5 to passive those selections.

If student placed more than one selection then
algorithm turns placed selections to passive other words
make then Status Il except for minimum number of
placed selections. If there is any placed first selection
for a student then selections of that student are set to
Status 11 except for his first selection. That means this
student is already placed for certain. As see in Table 5,
students with S3,S4,S5,S6,S7,S10 and S12 number are
placed exact. So all of those student’s selections except
for their first selections are set to Status I1l1. However,
students S1, S2, S8 and S11 are not placed to their first
selections so algorithm set placed selections to passive
other words set them to Status Il except for the
minimum order of the placed selections. After applying
Step II result can be seen in Table 6. As seen in Table
6 students who placed in their first selection have no
more active selection although students who not placed
to their first selections can still have.

After applying Step II to Table 4, we have the result in
Table 7.

STEP I11: This step is for controlling if there is any free
capacity in units and any selection in Status | for those
units that have free capacity. If this control is return true
then algorithm start with Step I again for new iteration.
This Steps are fallowing each others until there is no
free capacity or no selection in Status I for unit that has
free capacity. After 4 iterations the result can be
displayed as seen in Table 8. As seen, there is no more
free capacity or no more active selections (Status I)
belongs to units that have free capacity. So the control
returns false and the algorithm break itself from
placement loop.

After second iteration (applying of Step I-II) we have
next result as seen in Table 8;

After 4 iteration we have final result as seen in Table 9.

As aresult of these steps, placement status of students
can seen in Table 10 and point of students who placed
depending on units can seen in Table 11.

The Algorithm’s flow chart can be seen in Figure 1. At
first step, algorithm runs a control function which
returns 1 or O before start to while loop. If control
function returns 1 at initial which means that there is at

least a unit that has active selections and there is still
free capacity for that unit. In the loop, it gets list of
empty capacities of units (EC). For each unit in EC that
has free capacity we select active selections of the unit
by ordering points from max to min (US). In a new
loop, place the selections in US until the free capacity.
After do it for all units, now we apply Step II. The list
of placed student is taken (ST). In a loop, for placed
student, all selections which their order bigger than
minimum order of placed selection set passive.

3. CONCLUSION

In this contribution, new student assignment system,
which communicates with MERNIS (one of a E-
Government projects) and OSYM system, was
developed. In this paper also introduced new algorithm
that evaluates students and place them depending on
multiple grade system. This implemented software was
used with success and accuracy of results in the 2008-
2009 and 2009-2010 academic years at the University of
Beykent.
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Table 4 : Appliying of Step |

Computer Eng. Medical Economy Eng. Literature
Selection Selection Selection Selecton
No No Point | No No Point| No No Point | No No Point
55 1 97 512 1 10083 4 100 |83 1 100 Stztus I
S8 3 96 510 1 99| 51 3 o9 57 1 99 Status 1T
510 4 93 54 1 0% | 58 4 o8 51 4 0F
36 4 94 36 1 97|83 2 97 52 4 97
52 3 23 58 2 96| 510 2 96 25 B 96
34 2 92 52 2 93| 87 2 95 36 3 93
53 4 91 51 2 94|86 2 04 510 B 94
51 1 90 53 3 93|82 1 93 811 2 93
522 2 79 583 2 02|89 1 o2 58 1 02
513 3 77 59 3 91] 5811 1 91 512 2 91
513 1 76 524 1 790|813 1 20 59 2 o0
517 3 75 517 2 78| 516 1 28 518 2 29
518 4 74 516 2 77| 818 2 g6 515 2 22
520 1 72 518 3 76| 817 4 85 322 1 g7
521 2 71 521 1 73| 518 1 24 517 1 6
516 3 70 319 1 71]823 1 B0 329 1 79
523 1 67 514 1 70| 826 1 62 533 1 78
527 1 63 528 1 69 | 833 1 67 534 3 76
534 1 35 831 1 68| 830 1 66
832 1 66| 534 2 63
536 1 63
Table 5 : Ordered Selection of Selected Students
51 52 53 54 55 56 57 58 510 s11 512 BSnmsI
Unit | Seler. | Unit | Selec. | Unit | Selec. | Unit | Selec. | Unit| Seiec. | Unit| Seisc. | Unit| Selec | Unit| Selec_ | Unit| Selec. | Unit| Selec. | Unit | Selec 5ts I
w2 |2 w |2 w1 w 1 |1 2 |1 M 1 u f2 u: |1 w2 um 1
ui |3 Ul |3 m\ |2 u 2 e |2 s |3 ui |2 Ul |3 U3 |2 ui 1 = 2
ud |4 w4 w |3 |3 Ul |4 Ui |4 us |3
wi |1 w1 m |4 i ] us |2 W |1 U1 |4
Table 6 : After Applying Step Il
51 52 53 54 55 S6 57 S8 510 511 512 Skt ]
Unit | Selec. | Unit | Seiec. | Unit| Selec. | Unit| Seiec | Unit| Selec. | Unit | Selec. | Unit| Selec. | Unit| Seliec | Unit | Selec | Unit | Selec. | Unic | Selec. Sams Il
w2 2 |2 = |1 uz |1 Ul N Uz |1 (1 u o2 uz |1 U |2 uz |1 Status [0
1
Table 7 : Step Il -lteration |
Computer Eng. Medical Economy Eng. Literature
Selection Selection Selection Selection
No No Point No No No Point
85 1 a7 1 1 100 Status I
1 1 99 Status II
Status [T

3 3

513 1 76824 1 790813 1 35 [s508 2 o0
817 3 73| 817 2 T8 | 816 1 g |818 2 i9
518 4 74| 816 2 77| 819 2 86 (815 2 i3]
520 1 72|818 3 76| 817 4 853|522 1 g7
821 2 T71]821 1 73| 318 1 241817 1 i6
516 3 70| 819 1 71| 823 1 80 [829 1 79
325 1 67514 1 70| 326 1 68 [833 1 78
827 1 63| 328 1 69 | 833 1 67| 834 3 76
534 1 55 831 1 68 | 830 1 66

332 1 66| 8534 2 83

536 1 63




Table 8 : Result of Second Iteration

Computer Eng.

Medical

Economy

Eng. Literature

No

Selection
No

Point

Selection
No

53

1

97

1

Selection
No

No

Selection
No

Point

83

1

100

57

1

a9

525 1 675814 1 70| 826 1 68| 833 1 T8
827 1 635|828 1 69 | 835 1 67 ] 834 3 76
834 1 55 831 1 68 | 830 1 66

832 1 66 | 834 2 63

836 1 683

Table 9 : Final lteration - Result
Computer Eng. Medical Economy Eng. Literature
Selection Selection Selection Selection

No

Point

No

[ ]
ba oo

-

(7]
Lo

No

Point

100

1
1
534 1 55 [ 831 1 68 [ 530 1 66
532 1 66 [ 534 2 65
336 1 63

Stams [
Status IT
Stams ITT

Status I
Status IT
Status ITT



Table 10 : Placement 5tatus of Students
No | Name No | Name No | Name
S1 | Ali S513| Zeld S25| Ilknur H}'ctPlaced
52 | Mehmet | | 514| Musa 526| Esra Placed
53 |Can S15|1Isa 527| Deniz
54 | Avse 516( Emine 528 Oguz
55 | Fatma 517| Sibel 529| Hasan
56 | Hakan S18| Semih S30| Sezen
ST | Elf 519| Giilben S31| Tiirkan
S8 | Ahmet 520| Selda S32| Tiillay
S9 | Umit 521| Arda 533| Yavuz
510 Sevai 522 | GSkhan | | 534| Osman
511| GSzde 523 | Hakln S35| Fatih
512 | Handan 524 | Cevda 536( Yasemin
Table 11 : Placed Studemnts According to Units
Computer Eng. Medical Economy Eng. Literature
Name | Order | Point | Name | Order | Point | Name | Order | Point | Name | Order | Point
Fatma 1 93 | Handan 1 100 | Mehmet 1 83| Can 1| 100
Al 1 90 [ Seva 2 99 | Umit 1 92 | ELf 1 00
Zeki 1 76 | Avyge i 9% | Gozde 1 81 | Ahmet 1 92
Selda 1 72 | Hakan 1 97 |isa 1 BS | Gikhan 1 87
Iknur 1 67 | Ceyda 1 72 | Emine 1 88 | Sibel 1 26
Arda i 73 | Semih 1 84 | Hasan 1 79
Giilben 1 £l Tavuz 1 78
Dsman 3 76
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Figure 1 : The Flow Chart of Slgoritm



