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Abstract

This research aims to analyze, design and implement a system to solve course
timetabling problem based on Mixed Integer Programming (MIP) and an individual
algorithm for Room-Lectures Assignment. The system was implemented at the Higher
Institute of Business Administration (HIBA), which is an institute specialized in
management sciences and awards a bachelor degree, and various postgraduate
programs.

The theoretical framework, clarifies the related research topic notions. The chapter
begins by defining the timetabling problem in different educational institutions and
points out similarities and differences between these types. Then it discusses the course-
timetabling problem in details. Henceforward, it elaborates on Operations Research and
its various applications such as Linear Programming (LP) and Integer Programming
(IP), which were both addressed by presenting their different applications and the
justifications for their use. The chapter concludes with a commentary on system analysis
& designing tools.

The practical framework begins with the system analysis phase, where it provides an
overview of the Higher Institute of Business Administration and its activities, then
explains how does the current timetabling system work which serves as a starting point
in the process of determining system requirements. After that, the timetabling problem
is formulated to clarify all the elements and components of the problem and in
preparation for the implementation process. Based on the above, the main system
requirements are identified. Then it moves to the designing phase, which includes the
design of database, algorithms and main solution models, where the Integer
Programming model is built and explained, in addition to the presentation of the rooms
assigning algorithm used. Then it moves to the last phase in the practical framework,
which is the implementation stage, where the set of tools that were used in the
development of the system are presented. In addition to the presentation and explanation
of the system's graphical user interfaces, ending with a set of tests that show the
efficiency of the system's performance. The study ended with a set of recommendations
and horizons that could be developed in the future.

Keywords: Course Timetabling, Compactness Requirements, Mixed Integer
Programming, MIP, Optimization, Python.
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Indexes

¥ section_id INT

¥ name VW ARCHAR(45)
@ year_id INT

< attendance_cost INT
“idle_time_cost INT

¥ lecture_id INT
T section_jd INT

¥ lecture_id INT m

m
¥ course_id INT @ course_jd INT  type_id INT
@ instructor_id INT “» description V ARCHAR(50)

& title VARCHAR(45)
Indexes @ room_type_id INT Indexes

¥instructor_id INT

¥ day_id INT
1 session_id INT

¥ room_id INT

Vinstructor_id INT
@ VARCHAR(4
% name VARCHAR(45) nams AR(43)
@ room _type_id INT

<> working_day_cost INT
<idle_time_cost INT

m
" session_id INT ¥ day_id INT
“ start_time TIME ¥ name VARCHAR (45)

Indexes

2 end_time TIME
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sessionld).............]

room = [(id,roomTypelD)............. ] R Al ,all e al) 4018

ClelEll G dae )l 53 CBMAAe (10) Jsaal)

Ay clgd dyia 3 B il G Ol jualaall oy o s WSS Gaw 1) i) Capias Y oy
Lee 5 s Gl ) Cayial

61



lelae 38 i g a3 Al 5 Ape )yl sadl Janei ay cansliall JSAIL Laalac ) 5 Al ULl Aalles 22y
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‘_“‘E e

‘available!?o{ms = Rooms()l

1=0
¥

‘ It = lecture[l].roomType |

‘suitabl e_room = availableRooms (1t). pop ()‘

‘ lecture. room = suitable_room‘

True

j < len(Lectures(1)) 1 ++ True

s < len(sessions)

Glelall et dae )l sa (383 lakada (20) JSA
L oy 8y IS (8 ke 3 5y JS 8 Aaliall Cile L, i el a3 400 & Rooms() 4l ()
Aie 858 ) e 35 58 (e JEBY) vie Cile il A0l e sale) oo Alall sda dida s of 1 Lgile i)
len() Al el Acial) cpa Lediag o sk o | jst Aalil) b da A0 gl o pop Al (5 A
_Lnaaﬁﬁ‘ééﬂy‘ﬂld\Jﬁc C?Zﬁ
Crinls o sy 6Bl o2 8 pumlaall s o g pall Aia ) 558 JS Jal e dua ) sA o 58
dee A4S 5L Al el Jull 2 Sl ma g lgle el 3 jualae JSI Apulic Al j) Acld

A )l s3]l
# S: List of Weekly Sessions
# RT(): Method that return categorized available Rooms by RoomType
# LS: Categorized lectures by sessions

# LT: Lecture RoomType
# LR: Lecture Room
for s in S: # for every session in Sessions List
Copy R = RT()
for 1 in LS([s]: # L[s] 1s a list of lectures 1in session 's'
1t = LT[1] # 'lt' is the right type of room for lecture 'l'
LR[1] = Copy R[1t].pop() # assign room from R[1t] to lecture '1',
and delete this room from R[1t] 1list
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I The popularity of Programming Language (Github) Ranking 2020

JavaScript 20.15%

Python 15.87%

Java

Go
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T Rooms Table _ X
Rooms Table
Room ID Room Name Room Type M
1 1 aclal Small room
2 2 aclall Small room
3 3 aclall Small room
4 4 aclall Big room
5 1 dlall Computer hall
6 2 allall Computer hall
7 5 aclall Small room
8 6 aclall Small room
9 7 aclall Small room
10 8 aclall Big room
1 9 aclall Big room
v
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Room ID Room Name
Room Type
Commands

Clear Update Record Add Record Remove Record(s) Refresh
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. Sections Tables =~ X
Sections
" - A
section_id name year
1 1st-1 First
2 1st-2 First
3 2nd-1 Second
4 2nd-2 Second
5 3rd-1 Third
6 3rd-2 Third
7 4th-Mktg Fourth
8 4th-OPIM Fourth
9 4th-FIN Fourth
10 4th-HR Fourth
1 5th-Mktg Fifth
v
Records
Section ID: Section Name:
Year ID:
Commands

Clear Update Record Add Record Remove Record(s) Refresh
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il HIBA Timetabling Application - X

Lectures To Schedule

Select The Lectures You Want to Schedule from The Left Table
Then Click The Move Button to Move The Lectures to The Scheduling Table.

»
»

All Lecture Lectures To Schedule
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' HIBA Timetabling Application - X

Lectures To Schedule

Select The Lectures You Want to Schedule from The Left Table
Then Click The Move Button to Move The Lectures to The Scheduling Table.

All Lecture 1 Lectures To Schedule 1
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' HIBA Timetabling Application

Instructors Times

Choose Instructor Name From The List Then Select
Instructor Free Time to Give Lectures at These Times.

Default Times Values:

Instructor Name:

Instructor Free Times

Sunday

8:30 - 10:00

10:00 - 11:30

11:30 - 13:00 [

13:00 - 14:30 [

Back

Set Values

Monday

Tuesday

<< Previous

Wednesday Thursday

]
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8
]

7]

@
]
&

Instructor Costs

Friday Saturday Compactness Constraints: E

Working Day Cost:

100

Idle Time Cost:
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Instructors Times

Choose Instructor Name From The List Then Select
Instructor Free Time to Give Lectures at These Times.

Default Times Values:

Instructor Name:

Instructor Free Times

Sunday

8:30 - 10:00 (

10:00 - 11:30 [

11:30 - 13:00 (

13:00- 1430 [ |

Back

Set Values

<< Previous

. Lectures Limit

Instructor ara> ;1315 ,> Has Less Free Time Than The Number
of His/Her Lectures 2

d

O

Instructor Costs
Compactness Constraints: .

Working Day Cost:

100 ~ v
Idle Time Cost:
._O ~ v
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' HIBA Timetabling Application

Solver Settings
Select Soft Constraints Below.

Soft Constraints

a Minimize Working Days

a Minimize Idle Times

Soft Constraints

a Minimize Attendance

a Minimize Idle Times

Back

Minimize The Number of Working Days for Each Instructor; By Working Day We
Consider a Day That the Instructor Has at Least One Lecture Assigned to Him/Her.

Minimize The Number of Idle Times for Each Instructor.

Minimize The Number of Days of Attendance for Each Section (Set of Students).

Minimize The Number of Idle Times for Each Section (Set of Students).

Attendance Cost

Student Idle Time Cost
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& oagall JUall 35l (e g il A aladtl My\wu&)&wa&.w\ AU R L PLEOY
Big & sil (e daliall cule lall aae apaa a3 J ¥ aill 8 & sl 138 (e (2 A8lia) 23 40 5 ) gual
Crpnd o YT 2l 138 g Ul g sV o g0 Sl i e o 2l 13 Gadai o35 1 22210 room
) o gy die )58 IS 83 508 Ay 08 Cleld 2liad ) G jualaall (e 3a) 53 juala (e S
3l 3 Guadl) o gy 8 dad GlI3 5 3aa) 5 Ao ldy daliad) o gulall ¥La a3 s 28 G 2l

{(10:00 — 8:30) &z M

paat Al iy JLA 45 Max waiting time after last solution dealsll (ss (8 jeda
23130 Q) Qs lad Jal ppmins i ol Jla b laaas i ) Jall & aa e Sl (360l sae
(o il ang olg Lo J e da () s Jls (A (0 il s o) o e 363 10 303

8y 10 5 5 DA Jall 1aa

i HIBA Timetabling Application - K

Solver Settings
Optional Constraints Solver Setting

The maximum number of lectures instructor can give each day Max Waiting Time After Last
Solution. (Minutes|

i Jilg .5 2
Add Instructor Remove Instructor
nstructorsiD Instructor Name Max Lectures
22 Luiz Jilg > 2

Set a limit for the number of lectures need specific room-type in a specific period]
don't add these constraints if you don't have a lack of rooms;

Computer hall

8:30 - 10:00

Room Type Number of Rooms Days Period
Big room 1 Sunday All Sessions
Computer hall 1 Thursday 8:30 - 10:00
Back Next
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Solver
Optimal Solution Found! Press Next to Process
! Done! X
500
e Solution Found
Solver Console:

Wt_32:14.0

Wt_33:14.0 oK

Wt_34:14.0 I

Wt_35:14.0

Wt_36: 14.0

Wt_37:14.0

Wt_38:14.0

best solution, best possible 495 (33.01 seconds)

Cbc0010! After 300 nodes, 1 on tree, 500 best so n, best possible 495 (33.81 seconds)

Cbc0010I After 309 nodes, 3 on tree, 500 best solution, best possible 495 (34.51 seconds)

Cbc00451 Orbital branching succeeded 0 times - average extra 0.000, fixing (10, 92.000)

Cbc0001! Search completed - best objective 500, took 37778 iterations and 316 nodes (34.85 seconds)
Cbc00321 Strong branching done 1302 times (13220 iterations), fathomed 46 nodes and fixed 11 variables
Cbc0035! Maximum depth 19, 29 variables fixed on reduced cost

Total time (CPU seconds) 3547 (Wallclock seconds) 3547

Back Stop Solver
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)l Agal ) JA e 5l Next L) e el L) Jshaall e dgals ) JESY1 oSay
e Jaedll gfacaje 2 5 A Jall L) aadieall (e callad Splutions viewer e bzl

Solution_19;26;32.ak

Room Type:

The Same Selected Period:

Open Solutions

G I 2 A 5 (45) IS

Aelill ¢ 5 ae Ll saa a3l Gl jualaall G gene o (g giad Al JSG e Y dall el
Zeal sl o3a b 5 jualaall s3g] Lgipund o3 il Aauny 3l A A ALY 5 jualaa JSI Aunailly o slladll
IS Ay il Al Joan 5f Lo 5 jualaal dnilly o sllaall el ¢ 5 e Joaell aasieall (Kay
Apply L) e baall & ey dslhad) 2ol 5 Gllad) g sl sl JMA e iy g oy
ol dia (& o faall e il SAL pas o3l ) & gd) Jeasdll i o Cua change
(g IS Ay il e8] 3e ypaaty Falall 3 5l aladind 2 ol Jla el 5 dyuy il el
ALY (L) dny 35 e B Gt (e Yy 5 _puialaall s3] NONE &é b dad oUaill xint ZMA o4 i

s Al pedad 4l
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B4 HiBA Timetabling Application

Rooms Assignment

Check Rooms

Lecture ID

26
140
141
106
107
49
50
51

52
81

Lecture Title
el sl auale 2lo
weliall 5 &yl putill ale
weliall s gyl pusill ale
8polne @slaisl Llas
8polne aplaisl Llas
Slilwl aclgd
Slilll aclgs
Sl aclgs
Slilyll aclgd
Olioplsally axepll Olal

Room Type
Big room
Small room
Small room
Big room
Big room
Big room
Big room
Big room
Big room
Computer hall

Room Options:
Room
1 Shyaigall
1 aclall

Lecture ID:

6aclal Room Type:
2 Slyaigall
9 acla)l
4 aclall
9 aclall
9 aclall
4 acla)l
1 dlall

Rooms:

o e N O w

n

lgaillbgg 8)l3Yl Ls5ke
leaillbgg 315yl 5k
leiilises 5yl3Yl isske
leailbgg 3)loYl Bsoke
adlodl apwlaall $5le
o)l apwlzall $5ke
adlo)l auwlzall 5L

Big room
Big room
Big room
Big room
Big room
Big room
Big room

2 Olyaizall

1 Ohyaigall
4 aclall ReAssign
8 aclall

2 Olyaigall Open Solutions
4 aclall
4 aclall

| & pualaall cleld dgal s (46) JSAl
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Apply e baall g3 paladll a3l Al G dhadll el & 6 ety JU) 1 3 a2ad

[«B]
(@)
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o
<
(&)
i
o %4 HiBA Timetabling Application -
k3
MI Rooms Assignment
'w.. Check Rooms
. Room Options:
Lecture ID Lecture Title Room Type Room Lecture ID:
26 ayynll aally 4l atbo Big room 1 Shyaigall
140 weliall g glaYl uaill sl Small room 1 aclall
141 weliall g GbYl jusill ale Small room 6 aclall Room Type:
106 8polne aslaisl LLas Big room 2 Slyaigall
107 8polne @ilaisl Llas Big room 9 aclall
49 Sbilwl acled Big room 4 aclall
50 bl sclgd Big room 9 aclall
51 Oblwl aclgs Big room 9 acla)l Rooms:
52 bl scled Big room 4 aclall
81 Slioplaalls 2 Computer hall 1 allall
— 82 Oliejylenlly azepll Ola) Small room 1alall
5 _Qe.dnow 8yl ole w_o room 2 Olyaigall
6 lgailbgg 8)l3Yl is5ke Big room 1 Slyaigall
7 lgailbgg 3)l5Yl (ol Big room 4 aclall
8 lgaillsgg 8,5Y1 Gs3bke Big room 8 aclall
9 lall Quwlrall 53k Big room 2 Shyaigall Open Solutions
10 adla)l auulzall $3ke Big room 4 aclall
1" adla)l auwlzall Sale Big room 4 acla)l

2 &l paladl Gileld dgal 5 (47) JLa
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%4 HiBA Timetabling Application

By Sections By Year By Instructors
1st- 1st- 2nd- 2nd- 3rd- 3rd- 4th-Fil 4th-HI 4th-Mkt 4th-OPIr Sth-Fir 5th-H
TimeTable
Sunday Monday Tuesday Wednesday
8:30 - 10:00 palaially dakaiall U a3 Sludall § Jlalt Judoesth Slusdall § Jlat Judoxslt 43LaBY Syl Sl
Qnall sy . Seadll S > madll 8D . amaddl By .
2 Ohad3all pR ] 7 asa) 8ascd)
149# 129# 128# 147#
10:00 - 11:30 sbUkall 315 Jladiud Judos
S8 p) > ,MP__ KPS Y
1aed) 11 astah
131# 133#
11:30 - 13:00 Dladied Judoxs LolabV Syl Sty el Jogad
P FL VR I il LB .3 GASN ol edle daxa s
7asah 13 dsah 1dsua
132# 146 # 134#%
13:00 - 14:30 (hed] Jogad udailly daliiall Sy
SAS el e daxs o> anall asy .
1143l 2 Shaigall
135# 148#
<
Table Functions
Move Lecture to Another Period: Lecture # Move to Sunday ~  Time 8:30 - 10:00 ™

Back

Sth-Mkt 5th-OPIl

Thursday

duisall Jas 361xs
P g2l -3

12 dc1dl

1448

HoUkall 3yl

3348 @) -3

1asal

130#

dusdall Jas 38Lxa
P g2l -3

12 asuah

145#

Export Timetables

Lect # Change Description

Instructors Table Functions

Select Instructor

Show Instructor Table
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table

. HIBA Timetabling Application

323 YA e e JSI J slaadl slae) (S S

by

F

By Sections By Year By Instructors Lect # Change Description
whogall Jlis .5
TimeTable
Sunday Monday Tuesday Wednesday Thursday
8:30 - 10:00 FANESE] 3 I 3y
crnwr__ Juas.s &B»L_ Jue >
10 dstah gasal
62# 61#
10:00 - 11:30 A Glgad - < e Bl
Fezall JUs > Frogall Jua >
24s3l 2asal
924# 91#
11:30 - 13:00 At By A By
hezall Jua > Frogall Jua
10 dedh 8asah
59¢# 60 # _ _
.00 - 14+ S)lad da>l > -
13:00 - 14:30 ST
ozl daze
2l i >
lalls 2l 3380 .5
< &S ;wb >
o s >
d9iC a1y >

2 dae 5l Jglaall dgal 5 (49) JSa
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Table Functions Instrugg rall 32y .3

Move Lecture to Another Period: Lecture # ~ V¥  Moveto Sunday v  Time 8:30 - 10:00

Show Instructor Table

Back Export Timetables

Show instructor L) e Jaaall 5 s 2l an
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a3 &l 67 3 palaall Jii dua Ol (e de gane ALl addial) o A 228 Ja Jal (g
10:00 bl 2B 2 51 ) 60 5_pwalaall Jii5 10:00 deball slay )Y

HIBA Timetabling Application
ng

- X
By Sections By Year By Instructors let= Change Description
61 Move to Monday Time 11:30 - 13:00
wlosall Jls .5 67  Move to Wednesday Time 10:00 - 11:30
TimeTable 60  Move to Tuesday Time 10:00 - 11:30
Sunday Monday Tuesday Wednesday Thursday
8:30 - 10:00 ERNE S - ERNE T - -
\;‘,..‘l Jua.s \)‘,..'l Jua s
9astah gdsuah
62# 61#
10:00 - 11:30 Lo @sd - - 3 digd =
Josalt Jia .3 Fosall Juis >
Sasuh 5asuh
92 91#
11:30- 13:00 HOREE 3
J..p,.h Jua.s
13 asah
60 #
13:00 - 14:30 =

Table Functions Instructors Table Functions

Move Lecture to Another Period: Lecture # 60 Move to

Time  10:00 - 11:30

wlogall Jlis .5

Back Export Timetables

4 Ao ) Jghaall dgal 5 (51) ISl

i @l aladl Jas 23 Apply changes L) dle dawcall aay

J HiIBA Timetabling Application

= X
By Sections By Year By Instructors Lect= Change Description
losall Jlis .3
TimeTable
Sunday Monday Tuesday Wednesday Thursday
8:30 - 10:00 PR o 2 -
Jeogalt Jlis .3
9dczh
62#
10:00 - 11:30 e @sd PO FORES
Josalt Juia 3 Joogal Juis 3 Joosalt Jlia >
5aeh 8ol 5aciEh
60 # 9as#
11:30 - 13:00 FHUREE -
Grozal Jua.s
8astah
61#
13:00 - 14:30 - =
“ >
Table Functions Instructors Table Functions
Move Lecture to Another Period: Lecture # 60 Move to v Time 10:00-11:30 “ - Add

wlosall Jle .5

Back Export Timetables
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aludl 2320 8 ) HLEAY) Caial i s el adl 1) 8 43S 5 AUl 53 o Gl Caagy clgdiay
alias ) HLEAY) (e de gana o) ) A and JS ania g eled gan 3 jall ) pualaal) dde Caa A
(bl 73 saill (Bl paatall 5 3 gl dae Ca e iAW 5 2 5l de 5

Gl LEAY) st 1.2.2.4.4

fag &5 A caiall 8 SV bl aasn lay Caa ool sl EDEN Glaal) Jall Jsaad) Gy
b il axe Gl 5 5 1 o sall Al aae i a3 LAl g Caa jaall 5 ) jualaall dae s (e (il
Jlae Y15y el sgrall 3 Gkl Aall & 028 oY

OlAR s OlA s dds dds e dde dde Oladal
dus grudl dagdl | ALY LA el | Olaplxadl | iy ydell Ghlesyl
20 4 5 14 39 145 53 A
20 4 5 6 18 74 19 B
20 4 5 2 7 26 7 C

ol LAY Cagiasi (11) sl

Gl LAY oda caliad A Gl LEAY) de ganal il Al il LAY S¥Ae U J gaad) ey
wioall Jae o gy 4SS ¢ U i) e callSall paad a3 Aledal) 2 g8l daxy Gamdl lgaany e

1 gl 454l

4 LAY 2 gl 4 yall 2 gl TSwift Test

.| J.& 3 JEPTLEGRIC © o sew . a Oaaddl 4 oadas b e .
L2 u\):;t-::: Jhs iyl | 2 jﬁ“:‘ : s i ) oo gl | cpaladl | ,f:\

Salal bl T Qosdlaa) | ggpalaall | Agaadl | T
0 0 0 0 0 0 145 Al
0 0 0 0 39 39 145 A2
0 0 0 0 18 39 145 A3
0 0 0 0 39 18 145 A4
0 0 0 0 18 18 145 A5
0 0 0 Jaia 18 18 145 Ab
1 2 0 Jria 18 18 145 A7
0 0 Jaia Jaia 18 18 145 A8
0 0 0 Jria 39 39 145 A9
0 0 Jade Jade 39 39 145 Al10
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A3 LY pSe b A SLEAY) Ll Cn AT G paall V) Jlanill Ul 51 a2 58 Jamdi 2
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A8 s JA Gan 3l e 3l Jsaad) ek 358 Juadi 3 AS HLEAY) B (s Al
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Ay

i HiBA Timetabling Application - X

Solver Settings

Optional Constraints Solver Setting

The maximum number of lectures instructor can give each day Max Waiting Time After Last
Solution. (Minutes

il 1azs 3

10

nstructorsiD nstructor Name Max Lectures
22 Luwis Jilg > 2
19 raddl sams .3 2

4

Set a limit for the number of lectures need specific room-type in a specific period]
(don't add these constraints if you don't have a lack of rooms)

Big room B
Sunday All Sessions
Room Type Number of Rooms Days Period
Big room 3 Sunday All Sessions
Back Next

2 i LAl 3 58 Al dgal 5 (53) JSa
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Cs B @l lia¥l de gaae Ul Jsaad) (aucaly

EI\IVESY IRPWE-1] L yadl 3948]1 TSwift Test
dus dud A’% Ad P sew n
46| el UEE aaxs SEEGL OSSR
ol el Oy JRSSBIT deebl sl
sl Jass | IR0 g plnall | Gg sl Agamal
Ol ;
0 0 0 0 0 0 74 Bl
0 0 0 0 18 18 74 B2
0 0 0 0 7 18 74 B3
0 0 0 0 18 7 74 B4
0 0 0 0 7 7 74 B5
0 0 0 J=e 7 7 74 B6
1 2 0 J=ae 7 7 74 B7
0 0 Jxde J=e 7 7 74 B8
0 0 0 Jade 18 18 74 B9
0 0 Jado J=o 18 18 74 B10
0 0 0 0 0 0 26 Cc1
0 0 0 0 7 7 26 C2
0 0 0 0 3 7 26 C3
0 0 0 0 7 3 26 Cca
0 0 0 0 3 3 26 Cc5
0 0 0 Jade 3 3 26 ce6
1 2 0 J=e 3 3 26 c7
0 0 Jade Jade 3 3 26 c8
0 0 0 J=e 7 7 26 c9
0 0 Jade Jade 7 7 26 C10
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Sl LAY 038 sl a) a3 Cun Gilall andll 3 leagingi i ) ol JLEaY) gl andll 1 J 5l
lede el &8 Al dgal) dae g3 gl g Ol paaiall 2o 8 5 ulaall (e de geae DA (e Lganli
p23a3 o (San Ja Jumdl 5 Jally Aalall Caagll Als dall ALYl (Solver) Jall & jae Jd (e
) sla il <8 1 15l s ((Gap) Legin Gl s dall & e U8 (e

J JolsS TSwift Tests
s - dosd Sde .
@yl Gap J= Juadl 20]; a“.m °'f$ ) ';”.x.c e P?J
Jodl ol O . Adall dgadll il il . & yxi)
(Seconds) g Vgl
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6.4 0 1020 1020 6 79518 3224 74 B8
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. HIBA Timetabling Application =

By Sections By Year By Instructors Lect # Change Description
1st- 1st- 2nd- 2nd- 3rd- 3rd- 4th-Fil Ath-HI 4th-Mkt 4th-OPI} Sth-Fit Sth-H Sth-Mkt Sth-OPll
TimeTable
Sunday Monday Tuesday Wednesday Thursday
8:30 - 10:00 - Sati¥ ele JI S50 atd¥l ale i J5ae - 1 Olsl)
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