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NMETWORK IMIOITORING SYSTETT

%qemem&s; 00006050055 9906qE0GEEa 0005 :050ad[§beso0dI G5O0dEEom) Vxe03 LAY
c0pbs 0B G§M§.s‘:;ware Nagios”3ae[ogpCie0i0’ 805800520655 Gapr305Clonudi

Network Monitoring System
¢ Network Monitoring 83025025052

Network Monitoring 8300000602 c30ds60600¢n §esal Server(Windows, Linux, Unix), Router, Switch o3
devices 6034, 326[g326560303 Gus00:03 schedule 2203C: eoSodesotesGieon; result o} [g&lgeozonddi
38602y Operator oo 333 result 03 26[gd[G:e02p $606050m devices ¢ogd), status o3 B8ElouS

e Nagios ¢oan Version | §e§loocSn Nagios XI and Nagios Core i Sloo 23:0203680p86030l oofgp: Nagios Fusion,
Incident Manager, Network Analyzer s30ea3cd §dleanionudn sidlecgaeon 8w welgpeorpilops Nagios
XI and Nagios Core 3>6[03pE:033 efgpdlecdi

Nagios XI 0607 00dGad:qoloned eqpgs:08gConnudedqteon eandmaoden [03058Edoncd

http://www.nagios.com/products/nagiosxi/pricing/buynow/buy-nagiosxi-online

Nagios XI 033 8ac00ms0d:qiConudadqe Host () 932083g¢[gioontloncdi Host 0odeqCsedanogad services cog
o360 age05a8a06am0S limit cpdecodlopa 206:03503p9qConudedqEeon Gamndoncotmes ddogpdad
§CloocSi

° http://nagiosxi.demos.nagios.com/

6520500090060y Nagios Core S 95, 032%:qiConude3qEeom Free 09:adqdlonudi Hosts and Services o33
[03059060000505:8E oS

00m05008:607; | 9% 6520503056060, Nagios Core 033 32934g|coa:dlonudn dodede0iq0dmec05 Nagios XI
meoxy adqomagudesang GUI o3 support cooondlonod [G:qE Customer cogsaogad Forum eogeoboonicos
Olooodi 290522360903 GusEonudi cudwadedqfeon customer section oo olieeidodeq 0sodadndegqilop:
3q6c86enmao http://support.nagios.com/forum/ i [Geeomp sB:ee: Support copds cosdlonuSi Nagios Core o3

ajso0dedqeon, Fmd:fidkon CLI (command Line Interface) ones cpddlecdn Nagios o3 Linux edend
a%:c3qdlonudi ooepsol Support cGommeoxy RHEL/CentOS ddn a8c06cmo5eoxy Debian, Ubuntu o3encd

a%s08q0lonoSi Nagios Feature og03 [03096e3208!

¢ What Nagios XI and Nagios Core Can Monitor?
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Network Monitoring
¢ TCP/UDP Port
¢ SMTP

¢ POP3

¢ IMAP

¢ HTTP(S)

¢ FTP

¢ SSH

¢ DNS

¢ DHCP

¢ SNMP

¢ Bandwidth

¢ Port Status and more...

ole)

Operating System Monitoring

Windows
Linux
Unix

Mac OSX
Hardware Monitoring

Routers
Switches
Firewalls
Servers

Generic Network Elements

Devices o903 Monitor cvSeu5e3qE Agent or Anent Less s$pd:3 Monitor co68Eonudi Agent

S C

506e0de3qE Windows 32030500 NSClient++ 303 software adsqClecSn http://nsclient.org/nscp/downloads >

Free 68l€:0060068Edlo00di Linux 22030503:q€ NRPE 03 03:88donudi pownmeesd CentOS 20305 cofeoy
00p560:03053l000Sn Linux ¢200 Distro 3260[000pd(8: a3(gpeagn:aznagnd edliE:pdrodeogqpiesedadali

e http://assets.nagios.com/downloads/nagiosxi/agents/linux-nrpe-agent.tar.gz

e http://assets.nagios.com/downloads/nagiosxi/Installing_The_XI_Linux_Agent.pdf

Hdoeom CentOS/Redhat 350305 NRPE software and installation manual for Nagios XI Gl

Operating System @03 Monitor cpeo:8Ea) Services Gogadmn powspdispd:e05 efplgaecdsdaé CPU us-

age, Memory Usage, HDD Space ¢ogo3 Monitor cpdecdedq€ warning and critical level 6og 9005¢00560:8Edloncdi
aBc8oman CPU Usage 70% Gepod warning alarm [geodi CPU Usage 90% eepodqC Critical alarm [gooSi [Ggeop
58 alarm 603030 008§ o3one0Re803 SMS BssaclopElompiqitad SMS Jevs§tonudi SIM card copdcon:)
Modem Goxpcdomaall SMS odgiCon: s3:e:dgIEondadqlad sBiewuidesnt apbooad qdlonudn dqi€o3 Notifica-

tion types 03cd [03055620052003 ege8Edlonudi

Notification Types

Select the types of alerts yvou'd like to receive.

Host Recovery: L4 Service Recovery:
Host Down: Service Warning:
Host Unreachable: Service Unknown:
Host Flapping: Service Critical:

Host Downtime: Service Flapping:

Service Downtime:
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MEF
>J

Bqf oobeageogunlgdql notification JucdeBo03cd 2005¢058EAEa0s000SN powd §efScons §e§§lgEocons
oaopdlgCedl

Router, Switches, Firewalls o303 Monitor co602050050005(8:e0; 92060300688 2003e3q€ Port Status UP/
Down, Bandwidth, CPU usage, Memory usage, Temperature, Uptime ©2005[gE Router, Switches eogon Sup-
port us§CqE cu:§Eooeam0d Monitor pb8EClonudi 938 Devices 6o303 SNMP o3 addkeomp Monitor cpSdlonedi
0005 switch 006903 Monitor co6eude3I8n 338 switch @>§o3 ports cogsa:adsq, port up/down status o3 G0

SNMP o%o:g@ Monitor C\Pc‘}ocﬁe@qﬁ service eogsoqp:@:@@e§6b<>5n

Host I Service 4 Status | Duration | Attempt | LastCheck | Status Information g
C4510-01 2 p#%  CPU w0k 14d 20h 44m 95 |11 2014-04-04 11:21:16 | Cpu: OK - Cpu Load 24% 30% 29%
Fan = Ok 14d 20h 43m 45s | 11 2014-04-04 11:21:56 | Fans: OK - 6 Fans are running all good
Free Memory ¢ Ok 7d 20h 26m 125 |11 2014-04-04 11:21:49 | Memory: OK - Free Memaory 51% Memory_total=768MB Memory_used=370MB
Ping w4 | Ok 14d 20h 42m 59s | 11 2014-04-04 11:21:58 | OK - 10.110.40.1: rta 12.691ms. lost 0%
Port 2 Status Ok 6d12h 40m3s |11 2014-04-04 11:21:03 | OK: Interface TenGigabitEthernet1/1/1 (index 2) is up.
Ok 6d12h 40m9s 11 2014-04-04 11:21:33 | OK: Interface TenGigabitEthernst1/1/2 (index 3) is up.
‘ Ok 14d 20h 44m 3s | 1M1 2014-04-04 11:21:20 | PS: OK - 4 PS are running all good

Ok 12h 46m 32s 1M 2014-04-03 22:35:36 | LinkUp / Interface GigabitEthernet1/3/4

Temperature s | Ok 14d 18h 59m 40s | 1/1 2014-04-04 11:21:35 | Temperature: OK - Tempeture is 32 Celsius

Uptime i | Ok 7d 20h 28m 155 | 1/5 2014-04-04 11:18:53 | OK - device is up since 38d 12h 45m 47s
800a3q€ C4510-01 (Cisco Catalyst WS-C4510R+E Chassis) 8303 Host 00694, service status dli 8¢oa3q€E Service 10
9§0lo0cSi eeneenme[pFaocd port cogEmadid), post up/down status o3 monitor coSqiEonudelqE services oy
epeoogndladdecdi omadndedeo; switch ¢o network port ¢AlEs 000 330005¢ddlonudn Fd§Esecfgzacseradat
SNMP =200 SNMP traps o3 o0¢G: port status o3 monitor co68EAoodn GBee3qE SNMP Traps 30} service
o3 60p8EAlonudi SNMP Traps §,320060060%) Switch ¢ port 0069 33006 up or down sae[gzaesedlcnfGedqé SNMP
Manager s803 saeloypEogpidloncdi 8zac[genesenadqt Nagios server o> SNMP Manager O

6§0050009205:080} feature 6o report apodew:§Eomdldn Report 63 8od[Brda0deu§Edonud

A My Reports

Availability Summary (2}

¥ Scheduled Reports

¥ Available Reports period |Last 24 Hours ¥ From E To E Go Dy &2 &1 63

Executive Summary
Availability

State History

Top Alert Producers
Alert Histogram From: 2014-04-03 11:45:12 To: 2014-04-04 11:45:12
Notifications
Event Log
Bandwidth Usage
Capacity Planning Average Host Availability

Limit To | Host ¥ | |Hostgroup: ¥ | | Senicegroup: ¥

Average Service Availability

¥ Data Visualizations

Unreachable 0.00% Critical 1.87%
Alert Heatma
Aot AR Down 0.00% /% Unknown 13@]
Alert Stream Warning 0.10%
Alert Timeline
Metwork Replay

P Legacy Reports

File format 3263006007 csv and pdf 3€apode0sEdloncdi
6§20500009186005[3|0503 function cod9oneo; Network diagram cogod copdr [Beqea8wo monitoring cpS0o:03
device 60g03 c0pd[Bs 32920024, status o3 [03p98EAooCd

MBeancdadqé  Network Monitoring  System eogadon  oodglgboy  Nagios — seclopE:ad
5$05:525:08:3691058§ag0: I8 ogi§eordelplgdommn spdispdiecn:d§dlenionodi ag§eodad capronessddl
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e Forum: http://support.nagios.com/forum/

e Nagios XI Administrator Guide: http://assets.nagios.com/downloads/nagiosxi/guides/administrator/

e Nagios Core User Guide: http://nagios.sourceforge.net/docs/3_0/toc.html

e Video from Nagios Community: http://www.youtube.com/user/nagiosvideo/videos

e Nagios XI Download Link (Current latest version is 2012R2.9 release on Feb 11, 2014) http://

library.nagios.com/library/products/nagiosxi/downloads/main

e Nagios Core download link: http://www.nagios.org/download/core/thanks/?t=1396587175

e Nagios Core Tutorial @ Tecmint http://www.tecmint.com/category/monitoring-tools/page/2/

qC:0p€:000:

D m(gnpt sEq8omes (Engineer’s Day) o3 883E¢/s0¢
SO =V PR Q¢ SO o 9o ¢ GOICONN
DGO ooo,a@o oI Gsooc?msfa%@c.me. PEEPOI 3D0FNOIRE VIO
OCo Q

o C Cc C Q (o co Cc C
a@weu oazgewo@eo:e@ §CC 203 ) CQCUNEHYRRE 309,97 99@]09@:99030)
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SVlepINe teRtiesToN) eiep(.@@@. 95,979 00863 :8900> WAL §cc/mg°m®e.ep.9
3)0390‘360“@8'@0%&) S 89@0‘)8°890‘)(7% 00DOOIRED SHOD * ooeo%oo@& eco%[goov
3 ‘g @ ° (e} 3 ° ) tP° L s °
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Ref: World Federation of Engineering Organizations

COUNTRY DATES
ARGENTINA 16 June*
AUSTRALIA Engineer’s week: 4-10 August 2014
BAHRAIN 1 July*
BELGIUM 20 March 2014
BOLIVIA 6 October*
BRAZIL 11 December 2014
BULGARIA 17-23 February 2014
CANADA Engineer’s Month: March 2014
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COUNTRY DATES
CHILE 14 May*
COLOMBIA 17 August*
COSTA RICA 20 July*
DOMINICAN REPUBLIC 14 August 2014
ECUADOR 29 June 2014
EGYPT 21-22 September 2014
FRANCE 3 April 2014
GHANA 24-28 March 2015
(Every last full week of March)
HONDURAS 16 July*
INDIA 15 September*
IRAN 23 February 2014
IRELAND 9-15 February 2014
ITALY 15 June 2014
JORDAN 7-8 April 2014
KOREA 30 March 2014
LUXEMBURG 8 February 2014
MALAYSIA Engineer’s week: 7-15 September 2014
MAURITIUS 13 September*
MEXICO 1 July 2014
MOROCCO TBC
(Organizer: Union Nationale des Ingé-
nieurs Marocains)
NEPAL 18 July*
NETHERLANDS 19 March*
PAKISTAN 10 January 2014
PANAMA 26 January*
PERU 8 June*
POLAND Power engineer’s day: 14 August 2014
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ICAO(International Civil Aviation Organization)
N G égegsocﬁ(ecoomé)o% ogop 8aomco (0q) qobes.E G[PodmdcBqien:y

ngqpoo @80@05 opfe ~' eme@& c@g{; > & ]

= AP;

JLgecoe 33 [GpOP:000060Ge:$C OPs000GYPi) BodsCqs ICAN (International Commission for Air Navigation)
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COUNTRY

DATES

PORTUGAL

23 November 2014

PUERTO RICO

Engineer’s & Geometer’s week: 13-19
May 2014

ROMANIA

14 September*

RUSSIA

Power engineer’s day: 22 December 2014

SINGAPORE

23-24 October 2014

SLOVAKIA

16 March 2014

SLOVENIA

September 2014 (Date TBC)

SPAIN

19 March*

TAIWAN

6 June 2014

TANZANIA

5-6 September 2014

TUNISIA

26 October 2014

UNITED KINGDOM

Engineer’s week: 14-23 March 2014

UNITED STATES OF AMERICA

Engineer’s week: 22-28 February 2015

URUGUAY

12 October*

VENEZUELA

28 October*
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ATIM
SWITCH

Network 0069cp€ Information Signal 036903 cusd c8odeom38l o Signal gpzoopS Packet 32098
[5 o[gpCscdBn 323Csnc005qpignlgE Signal Bit Stream [gdeznC Multiplex [giopdBs csd [§E: [gdSlood
aB0393, Process 0od9cd: [Gielpodesnt cod [g:ex: Transfer Mode vp caled88c0o0bi ofesepogd
Asynchronous a32005¢0 6033 8056000 Signal 2005 CLE5dARINde F§Sodoqgal 0odsobiemigE Time
Synchronous [gbg$ecdeon saaddleagedaopd ATM 6l 8a0:0009i050¢ [3ddloopdn ATM 0560pE Packet sp00:
Cell gpz0B 2a29dgdloopSn ATM 2005 fix size cell 03 32ad4{gjom 33gud320: ¢ 53 bytes §olaopdn

L 5 bﬁﬂﬂ | 48 bﬁﬂﬂ ‘I
Header Payload
ATM cell

ATM Layer
ATM Layer 320t 632005669[galo0a€ 603 [gE8EA0RS -
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Convergence

Segmentation and reassembly

Higher layers f,f “| Generic flow control
. > Cell Header
ATM adaptation layer (AAL) | -~ Cell path and channel identifiers (VPINC)

Cell multiplex and demultiple
ATM layer uHiptex WHiptex

. (Transmission convergence sublayer)
Cell rate decoupling

Header error control

Cell delineation

Framing

Bit timing

Physical medium

Physical layer

¢ ATM Layers
Physical Layer 1 $ogEesd[gaon:opdeeadE: eamndedizangnoopd Physical Layer [g6dloopdi Physical Layer og&
6§205006 Sub Layer | 9 Al§dloogdi GE03 oo Physical Medium Sub Layer $& Transmission Convergence Sub
Layer o3, [g50loopdi ATM 05603€ Cell gp: cusd gpagE Asynchronous [gdeax eloppé 3§§ Synchronous
[589§ ©c8eo05c0b: Bit Stream qps co:d epogle Bit Timing 20p5 c396 GooopSH 32833c88a6/05qP:d
Physical Medium Sub Layer ¢ ceon8godeosclaopdi ATM o€ 3§),6000 0059305¢[g|pSepage Bit Stream
qp:od Packing 06 Frame mees(gé co:d qdloopdi GE:o3 Transmission Convergence Sub Layer o
cv&eemEaoidloopdi od 35[gE Transmission Convergence Sub Layer o€ Delineating Cell 1 Cell Decoupling |
Header Error Control 03,03 ¢e008god cozilaogdi
ATM Layer 1 300300005 2a§je§jpe00063020¢P:ad (Puwd- 32031 63071 88031 QEOGP: 020[ge) Cell :o[gd
e[gp&:cd[G: Transmit cpdepogE Multiplex cpo@Be 3283090305 6usd g8 8326ClaopSn 0893, cosd epogEaopds
Cell Header copbag8:eoqdloopdi GE:03 320308203 ATM Layer o codesontaeosd 20pd
ATM Adaption Layer (AAL) 1 oj3acgoog€copds Sub-layer | 9 c06638E3loogbn Convergence Sub Layer 1
Segmentation $& Reassembly Sub Layer o3 [g6dloopdi Convergence Sub Layer 20p5 Multimedia [g&eooo
(Voice, Data, Video, Image) 03,03 6eonlgod$Ees cvbesmneo:ilaopdi Segmentaion $& Reassembly Sub
Layer 2005 o€eepodameom Signal gpsod Cell gpizolgd 3a38:qp: 3E:omi Output 220305 goo Format
qest Cell gp:oB 6dlEsopSiom eaongodeo:dlaopdi ATM Adaption Layer gpsed-
AAL-1 1 AAL-1 20p5 CBR (Constant Bit Rate) 830305 s30ddgicloopdn Constant Bit Rate &30005¢0
0062000500p5:§eo0n  Voice, Data 398 6o Signal gpsod o3c30laopbn ATM  Protocol o€ Cell &
3290530020005 53 Bytes [g6[3s 5 Byte oo Header (g9 48 Byte oo Payload [g60loopbi sapSood Payload
20905 47 Byte qjoo032034g[3s 1 Byte 20p5 AAL-1 ¢ Overhead 320305 3209:g|0laopdi
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AAL-2 i AAL-2 2005 8803532050303 Goon Compression Technique 320ggjcon:@on Variable Bit Rate (VBR)
o3 220d3g|dloopdi GEzo0pdeopSs AAL-1 0303 o€ 34,6000 Overhead gps320305 Payload 48 Byte © 3 Byte
302 0pad:clooRdi
AAL-3/4 1 AAL-3 $C AAL-4 03 20p5 BegB[gde00dcopds AAL-4 adopC dloeso0pdma0305 elICieqs condgt:
[§8 3100051 GE:a0050005: VBR Data o3 32034g[8s Overhead 820305 4 Byte 3203 Claop
AAL-5 1 GE:a0p5 VBR Data 0332294q8 GEs03E Overhead odl§eq

ATM Adaption Layer 0E Null Layer co6&0l§dlaopbi 93,6005 984gp: Function ogpsoofgé eesd [gfgt:
[§8100p51 G&:03 AAL-0 0p 2005005(03(Ge Information Signal o3 Cell Format 339693, e[gpEcd Gozdlaopbi

ATM Networks And Interfaces

ATM Network o3¢ Public $& Private 0aq] j § §oloopS Public ATM Network 20p5 pS2005 Subscriber
J 9 o s00dogudedjreadesladB Pirvate ATM Network 2000 208 20000:008920038: ©0050305¢03
e9la30loopSi ATM Network 03¢ o3[gsapasneom Interface qps §dloopdn 603 oo -
User Network Interface (UNI) 1 g&:a0p5 End User $& ATM Network sao3p:0pE §eon Interface [gddloopdi
Network Node Interface (NNI) 1 G€:2005 Network 0069320388 Node | 935[0302 Interface [g620p5u
Network Network Interface 1 G&:03 320360m005320gE NNI 0p eale88EClaopdi GEso0pd ATM Network

9aajop: Interface [gdoopdi

The ATM Cell and Header
Standard ATM Cell 06961 33gu53202:00p5 dossadgE 53 Byte [§8[G: 6800503E ewdlgao:dl cogbi

Header Payload
(5 octets) (48 octets)
(a)

8 | 7] 8 | 5 4 | 3 | 2 | 1 |=BitNo.

GFC VP Octet No.1

VPI VCI 2

VCl 3

\VCI | PT | cLP 4

HEC 5
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8 | 7 | e | 5 | a | 3| 2 | 1 [=8BitNo
VPI Octet No.1

VPI | VCI 2

VCI 3

VCI | PT | CLP 4

HEC 5

(c)
| vPI | vCI | PT |CLP | HEC | Payload |

(d)

¢ (@) ATM Cell Structure (b) UNI Header (c) NNI Header (d) Header and Payload Bit Stream
GEop 5 Byte 20p5 Header [g0[s 48 Byte 2095 Payload [96cloopSi Header op€ Cell gp:od
©p533 8 ceonlaepda’ ppsfopieuieom Field gps Al§Alooodi Header Field qpsed -
GFC 1 GFC o320p5¢n Generic Flow Control [g8dlaopbi 6Es00p5 Information qps Network 2a038:03, 03 09058
Control $& Metering cpSeozdloopSi GFC 0g€ 4 Bit §3loodi
VCI 1 Virtual Channel Identifier [§9dloopSi GE:a0pS Video, Voice, Data, Image gp: eepesndlo€aogd Cell
qpeo3 Single Stream 35[gd TV Channel cga00333, 8 cgodeoiilaopdi a3[gadfepssnieoon Signal § 03053
Channel gpig¢ 3,c305(030la0p5 GE:0B Virtual Channel o esldloopd
VPL 1 Virtual Path Identifier [g6cloopdn GEso0pS Virtual Channel gp:o? 9op548: 3 cgodeo:ilaopbi powdsandyé
AlomBpondegpaacgE: dlum[BegpisE opdloopdn dom(oegpien Virtual Channel gpigdlogfGa Virtual Path
@ dlon[oeqp:ad 9oded: [gapdaonieamn dluxm[pondeol [gddloopdn VPI 20p5 Channel gp:o3 Group
20305 popdedieo0dcopdieomn aBgp: Channel 2203056005 copbieomE: Physical Link (Optical Fiber
06o0) 9ooeod 6o:d dloopdi Network 009320382 Switching cpde$ c3sabanoopdsedl Virtual Path o3oo
Switch cp6$c8226(8e Virtual Channel o3 Switch cv6q§ ecBaoi
CLP 1 Cell Loss Priority [g8ClaopSi 6E:0005 1 Bit 200 Jo&ga ™1 0" [9¢ gz cpSeeonaeosdloopbi gEso0pd
BiomcuimeolmnonSizm:  ogElgSgrend qSc8sabeomaadl 0”7 2000  vcoedioneofgdGn 1”7 o0pd
3030080260360 [§dSlaopd
HEC 1 Header Error Control [g®dloopbi HEC 20p5 Single Bit Error 220: 3ac83scaqpod[geuiom Double Bit
Error qpso? Detect cobeozdlaopdi 030303, Detect codgjqeoon Error qpeo? Error-Correction Mode 20p8:03,
0 (G Correct cpbeusdloogdi o3 98 [g€epogE Error Control 2005 Header § Bit gpzodom [gEaofeosdloopdn
ATM 2005 BER (Bit Error Rate) sacg05000 98:008 8&E:(q6[Gs Fiber Optic Cable 1 Satellite 900e0¢ God o009
Protocol [g63loopdn GEseil Bit Error Probability 20p5 sas00:ads 107 [98[Ga 905055002 107 [gb3loopdn
ATM Switching

ATM 2005 Network 006932038:03, [godooss(8s Switch cpOg§eaogad Header 32038:§ VPI $& VCI
Field o3 [0300¢] Switch cvOloopdn ad03a3, Switch cvbepS ATM opE Switching Type j G §dloopdu
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0coeod9en Digital Cross Connect Switch (DCS) [g60laopbn E:5p5:03€ VCI Field o3 efgpicdgu§od VPI
Field o3¢ Switch cp6cdeam §0l05e8a3, Overwritten cp&ilaopdi 03393, Path s0: Overwritten cod[gedye
Channel gp: 00690060p5:0005: 3 god8Eclaopdi DCS &l Function 320z 632005038 Y[g¢ eedlgaozdloopd

ATM switch s R a P
Lookup table — 180/ 17009 210H2 200112
In Out [a_l
P 200 |10 (12| a
u T 5 R Q P
1505 1905 180/8 170/8 21010 200/10 Q21010 (12| a
R|170| 8 | 9 [a
S|(180| 8 | 9 |a u .
T|190| 5 |11 |b 150/11 190/11
_| TANVIT TANTT
uliso| s [11]b [b_|
(a)
ATM cross connect
Lookup table
In Qut
VCI | VPI | VCI | VPI
z Y X W v
180/11 1457 140/7 135/3 13083 vV 1130 | 3 135 | 11 b
J— — W | 135 3 125 | 10 c
X | 140 7 132 9 a
Y | 145 7 145 9 a
Z | 180 | 11 | 140 | 7 a
(D)
Virtual path
N .
Virtual —l' | e e e e —
circuits I =
T |

¢ (@) ATM switch (b) ATM cross connect (c) virtual circuits and path
¢p€ 3,c8eom Information “P” ooads [§52005a3d8 1 603 godcdodeom P el 0088s00p5 200/10
[g8lo0p5n 200 2005 VCT 00884{gdGa 10 20pS VPI 0088: [960loopdn o 65005 Switch cpd[Gs 00$8:0005
200/12 32[gda3, e[gpicdagriaopbad  eop qeoepdi  GE{gdodoRE VCI  onfddgbeom 200 2005
©c03203C:00p58[Ga1 VPT 00§84gdeoon 10 20pd 12 93, efgpindagniaopbod eop qeoepdn 30300 Switch
00692005 ATM Switch [§63loopdn G005 DCS & woppdon 99,08 VPI $& VCI 0088: | 9 ocdza:
Overwritten cp&dlaopdi GE:0d dopCewdlgoon:anpd (b) ATM cross connect o€ colqpign [4ESEladI Z &l

©c00083gdeo 180/11 2005 Switch cwS[Bees05 140/7 [3632:000003 [§Eqepd [gdeLa0d
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Permanent and Switched Virtual Circuits

Virtual path soesg e[gpCscdgedod Permanent 33[gd 0opd§esqo? Permanent Virtual Circuit op
a38E0laopdi 3a0360madeagE PVC [3¢ cwd[g8€claogdi User qps Connection 0069 c33260005 soslode:
Virtual Path 330060089 copbesoo0560s0p503 Switched Virtual Circuit (SVC) o caldlaogdi
ATM Bandwidth

ATM  soadd{gqeoon  22e(opCiondgdood cdmebeoon  Bandwidth st c3coeaonodeoSEg:
0&[gbcloogdi GE:a? spdsupanaag Flexible Bandwidth Allocation op eelcloopbi Bandwidth c0pS Bit Rate $&
c00506650l00001 ATM Cell 00bgeil 3agudmoenioopd 53 Byte [g6[Gs GE:op Header 320305 5 Byte $&
Payload 320305 48 Byte [§0dlaopdi 1 Byte 2005 8 Bit: [g60looodn o3 elompé 2a0S0n00ud320%: [gepd Payload
20pd  48x8=384 Bit [96cloopdn B elopE  odg8Eepd Bandwidth o  es30ddB8qgt: 3¢
0059|058 EAlaod

BW =Sxﬁ
424

3283018¢[g€:03¢ S 20p5 Speed [30loopdi A3 elo3p¢ Network Connection cod9aE Speed 205 30
Mbps (52005630100 920S00005q§epd Bandwidth 20p5 27 Mbps [96claopbi coodeog, 0p€ Cell qpsoopd
90p0g: Frame 220805 ogo:dloopdi Cell oodeqiCsognaopd ewrodeon o elopé sa0sonmudeaadigoopd
Bandwidth s20: Frame edlgoood@: ogadqiodeosqdlepdn Frame gpeo:d ep op€ Bandwidth sao: Frame
edleonob[B: ogadgedeusqllecdi Frame gpicosd gpogE STM-1 (Synchronous Transmission Module-1) op
2005005000560 Model 00d9op€ Frame 6dlE: ©ooo §dlaopdi ad eclogpE One Cell Per Frame aopd User
0066000595[§620050050yE Payload 384 Bit 350305 6320050108¢[gE{3E 0g0dg58Elab

B =384xF

payload

F 20pS Nubmer of Frames per Second [36dloopdn o eloppé F=8000 Frames/s [96cq€ Payload
Bandwidth oop5

B, ayi0a0 = 384 %8000 = 3.072Mbps

3200050l08¢[gCs00p5 0d[36cqE Frame 00693 2005084(gE: [9Aloopdn 2a000de) 00d[360rC 48 Frame

3,09052005680l0n 682205008¢[gEgE cRodgEdae0epd

% = 0.064Mpbs = 64kbps

Quality of Service

ATM 2005 safgpeoon Protocol qpsecnodd &0 QoS (Quality of Service) swdeosd 20pdi
powayC 2005588803053 6o Information 3 .cgodepogE Delay Time 2005 32098 aceE03e00p0N
a3328 880050peo00 Device qp2320305 Delay Time s30dcddloopdn Data 920305 03€e Delay Time 20pd

300 ocdcoill

pepadcoldod
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Design History 008,03 0o3pE:000:0005006:008603pa5 Ga00@:500pdI Structural Design Hi;g;y,xrchite&ura-l |
Design. History, Landscape Architectural Design  History '$&- Interior Design. History 0o9o5[g¢ 8&E:0086:030005
B050Co2:3 cumEirgsiano0odi vopBeomn vPPEEE3TTd GEdMdSE DY sodedelgRt:aamnygtiad eapoxn
S P faanbiooct

0o Sustainable Design

20036000:83[gE:5¢  ©a3502000003[gEselopEon  2288:00050005 :rnoooqooo&gs;@@ co€oedbes(gls [gdaopd
080d 082080000 oySeondadel vodofioyEapd 3c8ndt elgplicdes(gtion [gdoopdn Sustainable Design
History 2005 §jse005Ckeaalgd elgp:ndamn3[als [gdoopdi 8ac0d[g¢ saeemndendigpiel 8&E:elgpCiadamndad sus-

tainable point of view ¢ Five Energy Generation 32[g6 Prof. Philip Old field, Prof. Dario Trabucco $& Prof. Anotny

Wood cBon 99600208 [gap63205H
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Marshall Field and Company Store, Chicago, bowo-
1914, Daniel Burnham & Co. Equitable Building, New York, 1815
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*The Equitable Building in NYC, the E.V.Haughwout Building in NYC, 90 West Street in NYC. (1% Gen)
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* Municipal Building in NYC, William Le Baron Jenney in Chicago, Marshall Field and Company Store in Chicago. (1 Gen)

Chamber of Commerce at Chicago

0coe§peocd 3000[g¢ 3eeo0dFBigPiaopd 1885-1916 9583303C:038 New York [§,6005038 egegs
$00pdi vooede00d 3e005FBiPiopE Facade transparency aopb overall envolope 6l 20% ¢ 30% 33030 &8s
qpieg: 40% 320807 qffpoopdn 3podsdqpio} Faqpred: saapqRlog@s Central Air-well qpisé Atrium qpsoog
200m0mc8isE  Grooferogederoged  28m{gdeodaopdi  codeIN0d  s00dogudeuiea  dodecpoms
3¢ ccpomigpio} oufogooniecofiffy mee0dbead: Layout Plan qpioopd §iiqfiqlisé opdepreotdpiglacopss
o§3eon Large Volume / Small Facade Area Design gqpigdoopdn 22 - 43 lux~5 artificial lighting level, load bearing
technology, external wall, masonry construction, dense and solid facade ooaéo%oaé 1st Energy Generation Tall

Building 03350305 22800 sagj05qp: [g6§0pd

envelope surface area to volumn rati

SA(mz/m3)

AVr=.T/-

E i Pre-Zoning Law Post-Zoning Law

Building Building
New York City New York City
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30300 §Jge00d 20680005333:qpro0pd New York City § The Equitable Building Design 3360log€ 005
oBso0n0de|gplicdoondoopdn  maog:oogé  building  envelope  surface  area  $&  36e0005md:el  volume
B pe[gpCacdyoopd seeqpayPaopdi Facade Transparency 0opd oosandgsep: wegpt:adeoomaopds Envelope Sur-
face area to volume ratio 20p5 coomozcutig§eoqs gpigre|pE:adeod0pdi erueoomjey :2esor0daBgp:
cogS ogeboqeordfs srcsncheacBil: afmoond semobefefencodd aoqpciconoogts [§GHEp
B23BpoBionodenfl: sac08fge  36e05eaBiBqEpioogd  Basceoncdefiacgbian:  spaplgepbopepisoged
020001 cobogricndian [4pBoppoeeacgad eroieruigadsnd cophagiepionianiogangdi spSiparaBionadgmaedl
0oopdq) gBedm0E:Elot03 1903 95600008 269 lux5 qfesn wsoB:3log0000n Air-condition g3
§22680005358:q20RC  0opCoyudoqud Feadigrodeomn Gacdropds [§6320p51 GIEdeEd[gddgpsoopd 2nd
Generation & e@)& B¢ 208Cs0pE oo&gp G000 33680005208:0004 [gd20p5

_\g A \' )

NN

* Milam Bmldmg in San Antonio, Chicago Tribune Tower W|th different competitor. (2" Gen)
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a3 o J Carew Tower at Cincinnat!

* Palmolive Building in Chicago, Carew Tower in Cincinnati, Commerce Court North in Toronto. (” Gen)

000300§58005 326800052e8sqPs0aEe0mp ey 8&E:gpiv GEIS0gEdXEFa0R0N Paradigm shift [gdooo
$6000 wop§peocdopt Glazed Curtain Wall gpsod op€opoquboqud saadiydlegoopdi sacgssacodiyégdeon
326800052085qpig0 0goded c3(G: 3agEel 50% ¢ 70% 33Tt esepyP:aopd 22680005338:03350305 fashionable
icon qs33(gd 0§0B:0003[030000n Bopomgpigroopd Black Skycraper gpssa: qE@Sciodewgn v§03:qE: New York
©20p5 Chicago, Toronto, Paris, Tokyo 020p3[g¢ ongnee4 international style 33[gd eogplogrieodoopdi Glazed Cur-
tain Wall Design elo3p¢ building layout plan qpsoopd go30o§jgeocd saee00052a8iqpisé [goesnign cfgpicdamneo
3[Ge deep layout plan $¢ typical passage way gp:o? 8203:{gj03[0300p51 agdedaacuE:dlodad saaddggaopd 1076-
1615 lux 3208 eepoS§angoopdi Air condition g0 csep3es3a(griogt 0poptaqjudoqied 320dHgrudeomn 6o0d

e Lever House In NY

. (3™ Gen)

Shinjuku Mitsui Building in Tokyo
-
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00pREEe00d 2068000533B:q03 1973 9560 0008 0obesmndangleyoopd Glazing technology o3:0005¢apd
Double Glazed Curtain Wall Facade gqp:oB esleson€cond[8e Facade Transparency 20p5 100% 2303 Gepod§
condo0pdi 00660H0zERd: agdodeaculdlod 32adHgead oontengpgienglegaopdn Building layout gpsoopd
opsfapsendegpsandg: Compact [gdaongoopdn Black Skyscraper 8&E:qp:ad §eaBoun|mGs 0§03:g32006¢p:sE Organ-
ic Building Design qpezacd qE9&asg§anglogoopdn BgopmngEepisé aoomovodo§ioqenoamopgpiei Energy
Crisis @06  002§eo0n  206O0oNREP:  GAROMEEPIY  F6CV:cN:CNP320R0I  GINOBEEO[gAdgPE0Rd

coepseoon 4th Generation 32680005358:0064) (52005

e Canada Square In London

*Wells Fargo Plaza in Houston, One Canada Square in London, Cheung Kong Center in Hong Kong. (4™ Gen)

6§005905§[se00503Ce0%) 33680005353:838:qpi000d slender shape gps [gBoF[B: VoL peocdsC [gpsgos
g small volumn $C large facade area 3a[gdqfes?E [Bpodionglozoopdi coomozodisé crootecoagnd
q§es9o€ 38[03p0d:cn[mafGs double skin facade gps triple skin facade gp:o? ogEog€anEdoyud saadigieonjogoopdi
Solar ogRdiqpio? esepea§EdjEopt 2290gI3[8: conlenadancd §§eseox energy usage gpszacdl cagpg
cnfgoopdn Mix use of technology $& Low & Zero Carbon sources gp:oopd 83680005353:88C:30008¢p:ad
88calcngoopdn 326800053582 Layout qpsop€ Local dimate o30000and Micro climate 32030531 copboglsodsensann
[032005n e3m05eud(gdldgpsaopd colqpseonn Sth Generation 336e0005353:0004), [gdo0pdn 1996 956038 Archi-
tect Foster oo ocoo§eocd =:0000[gE 22680005358:88E:08 [gScopbeo§iood) Frankfurt § Commerzbank
3268000520803 05$03:96p 033268000535:00p5 Sustainable tall building history 320305 d$6008933(gd crpa0¢
6o 32680005308gd0p5

thefik. Towe[’n I’Tankfurl.
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* 4 Times Square in NYC, Deutsche Post Tower in Bonn, GSW Headquater in Berlin. (5™ Gen)

656p! om0l 63001 $E8ae Bireqp (qgeass c0om000S0sioyEedwonpde) 32005(¢E Sa680r053aB:
&l 8&&:0005 e o[gpE:dcr3200n  Prof. Philip Old field, Prof. Dario Trabucco $& Prof. Anotny Wood o3&l
Five Energy Generation of Tall Buildings 996000052005 22000[g¢ 32680005353:83C:qp: energy use 320305
elgp€ia5002¢0} 92802003 erpanofgE§boopdt crocpuqEst ecgrayf -
(@) opdaopd 32680009208gP:0d :000[g¢ 2680005353:35[30 2005¢053loos 5
@) Energy Use 00690005:03E0000003 6p52005 32g/05¢qp20005 32000[4¢ 22680005358:qp203 32800
elgpEicdeodoos S
) 0pd20p) 3qIodgPro0pd 220c0d[g¢ FoesorndmBigpieacd] cpoododolengam: cagpspdicoddl
20505
) 0p5200) 209)05¢:00p0 22008[g¢ 3a6a00053ReN 83CE:e[PEidga? sondrndesoBiesdloospda
020pd[g¢ soodcundenoamogaqeoepdl @

Q§8:336
25 August 2013

www.johnmoeeain.com
Ref: Five energy generations of tall buildings: an historical analysis of energy consumption in high-rise buildings by Philip

Oldfield, Dario Trabucco, Antony Wood.
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A good scientist is a person with original ideas. A good engineer is a person
who makes a design that works with as few original ideas as possible.

Freeman Dyson

Scientists dream about doing great things. Engineers do them.

James A. Michener

A scientist can discover a new star but he cannot make one. He would have to

ask an engineer to do it for him.

The scientist discovers a new type of material or energy and the engineer dis-

covers a new use for it.

Gordon Lindsay Glegg

Engineers use knowledge primarily to design, produce, and operate artifacts.
Scientists, by contrast, use knowledge primarily to generate more knowledge.

Walter Vincenti

Scientists study the world as it is, engineers create the world that never has

been.

Theodore von Karman
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Payload System

Guidance System

Fuel
Structure .
System Frame|
Oxidizer Propulsion System

German V2 rocket
Rocket Structure ¢o 220005010¢0603 [4€q033203E: parts cogqpigodlo€iloncS.n 0g8eon5ad,  function
006680089003 328052238:60303 group § c305eud & §€ sae(gdsdsE eavzp dloEdloncdi
1.Structure system
2.Payload System

3.Guidance system

4.Propulsion system B[B:3[ep:§ ot
1. Structure system Sloewrod frame 0 eooomdenyy, fuselage 030500 s&eofopdlonudn &

frame 6003 GomEonE:JEG: pec:§Sedfal materials cogadadiclonudi powsasgé titanium o3, aluminum
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03,0305:0l00001 aHd=203E:600800E:8, 200305 long stringers 6ogad sacdlon 6s 6830053208 00deol[B: hoops $&
circumference 96 connect cpSAlooedi FBegncdeneon; rocket § dofooamSedand skin §C stringers cop
hoops o303 G390050lo00dI Gjoosiesoden Grogadodadam: air friction 0398E3 3 fuel $& oxidizer cogsaclEd
83260} cold temperature 6303820865008 8E3, 30305 thermal protection 6og03 skin &> coated ¥ 0oz Aloddi

o0g], rocket oGO, oSS o> stability 03035:3, frame § es305§0i0  Geo[gCeopeaodE:  Fin
0300680E[m3dlonudi

Stringers made up of aluminum and carbon composite materials

Payload System (nonesHasi Harpyska ) 0o rocket’s mission 6dled ©aopSdlonudi voowsd:eax payload
3683, eo% oqpRglgeoggd g0y fireworks Sigrdiodiecgmacgaapipdloncdi geolgeonoy qpedecyd,
§00pd[0% V2 60Rd, payload 326$3,00 602 069320305 V06: GAE]S conEedICsypsgo: (several thousand pound
of explosives )e0R0 [gddonodn 30800 0gred[o3: [Gio3eadlvrcony 265005§EEe005600gpigpium guided ballis-
tic missiles cogen payload 33653, nuclear )85¢s 0o6(8s 06005 §E8 320305 [PFend[radleorr00udn F38e5005en
602 060 0d rocket cogad modified cwS[G: satellite cRa50oES, [Ee0E3Aoncdn S33a§§0psie0; satellite o3
soosogdequ  §iecvooor  oofgpibéacgaigedieanaiapbioqn  [irdeoged  qpogeq:  eoxqpSgudqebeoss.,
0go50nE8, [Bpen:3lonudn 8BS, rocket coga? 030gEs0§:006qE: (p2260303 30205 033 caoner:§EFaocd
0 adl0B copds elgqgEanddondi

Payload Systems
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Types of Payloads

9J

Guidance System ¢>602; s0$i{p:qiOe0og:v03 (sophisticated) sensors cog on-board compute, radar, com-

munication equipment oy rocket o3 oo$ies$¢> maneuver cpd8EY, CloCdlonudi GoosgSen rocket o3 control

00603 method $p3:006s GoRMGONRZGPERGAIELN GenClol V2 rocket ¢oeoy engine oo thrust o3 deflect

codielopEselgp§Eaznt nozzle §, exhaust o small vanes o3 6sl0) 3c005600:603008(8s control cpd dloowd

Guoop0yEdgE 6o058 rocket 6oRwIGoY nozzles o rotate cdB: maneuver ArE8EAlonLdI Guidance system el
omcopds rocket 03 35§, stability level 03 [B8e30E aB§:e0s Glooudi

Guidance methods

—

TORQUER MOTOR DIGITAL

RESOLVER

STABLE PLATFORM AND GIMBALS

Propulsion System 6027 d¢n (000382038

ELECTRICAL CONNECTION

GYRO
COMPASS

SHOCK MOUNT =

ﬂ/ TORQUER MOTOR

- OPTICAL ALIGNMENT
WINDOW

16 PIGA

ELECTRONIC
PACKAGES

STABLE PLATFORM (SCRUNCH CONFIGURATION)

SIDE)}

HEAT EXCHANGER
H INNER GIMBAL STABLE PLATFORM
A OUTER GIMBAL T DIGITAL RESOLVER
R
CROSS SECTION OF
E
E STABLE PLATFORM HOUSING STABLE PLATFORM IN HOUSING
R
c
¢ ALIGNMENT MIRROR  ALIGNMENT MIRROR
SECONDARY AZIMUTH B 2o
REFERENCE.GYRO =" THIS LINE
OPTICAL =
= ELECTRICAL BALANCE WT.
RESOLVER " BLOWER
g = /-~ _-ELECTRONIC
—~D——CX 7 PACKAGE
GYRO ., TORQUERMOTOR % PO
COMPASS DIGITAL 7 2a-dll) =
PLATFORM T RESOLVER i . g
SHROUD \_*X_(EBPN\ Y 18PicA IS
% ( ! ( GYRO (SECOND
j . GYRO ON OPPOSITE
LD

STABLE PLATFORM CONFIGURATION

FogPeadses( 0poodlonodi  Propulsion System 23653,

oeo Liquid rocket engine ( liquid state fuel o) $& Solid rocket engine (Solid state fuel o32) &3[G: cuoonLy)

30g9¢ $0Ge§AlonuS 8 V2 rocket ¢o 9d:000:03 liquid rocket engine ¢deoo; fuel, oxidizer (propellent) tanks, com-

bustion chamber with nozzle $& oofgp: do5e0050300¢, ©sde0gd0EAMLSH RByPiwo? 36e§r$03,§, Space

Shuttle , Delta 2, Titan 3 03, @602; solid rocket engine o3s20%4g|0) sa§jsee0:6033(gdClooCdN
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Fusl Tank Oxd2er Tank

Valve

Gas Gensegiot for Stwning

Propulsion System

2:60len  6ed[gR0332038:  various rocket parts Gogod =6 WS @eonEq function  GAlgoopdBs
groups 6038 §8loncS oofgpr §pJicobed,copd: groups §.0760pfdlonuSt 8Eiapcdap mEqiEdareogmesd,
e:S3 Goosieadiqod (flight performance) o303 0d:ni0305g1058350305 wlogpenadaocd payload, struc-
ture, propulsion structure (nozzle, pumps, tanks, etc.), guidance oomeogo% single empty weight parameter :39@6
group 3,0loooSi 838200305 eaonengigacco:g$ (Propellant weight) o> rocket performance o3 3293:33(g05
Guse0d 0069ap5ieame03pEFg0 [gBrndlonudi 03000560580 Eany) rocket $pdiopmeoy UxoES:
[4Cemscndlonudi 6§005288:qpie FocgdoocomoepigpisC G5§005ediedl rocket GoRd,3ec(oPCin?d GeEdIBied
oEqpi

Rocket engine

Al !g!»&r-.rw. WEE RS .
EEmEp e
80050005 rocket engine cogs 8oSsondeuigiEdlonudi Begineer 6ogseog0h §0:c0pdagudesmt oupapo

N
S

:es3, 0&[geodggdoysognd smndisnicopdedad egproddlonudi Spacecraft eoy safgpieoon rocket cop
RO FPeqEoFedieon 3805328E:0090m rocket engine cogAldn defopoops: rocket engine Gogo3 §did rock-
et 03 cops: esljogolonudi Rocket engine Gogom s:ad:d, 325p5:c0d §E:84{G:000:{3003 jet engine copdldn o §,
26[gd83:3§me0%; 0y§eondad cuScudmmpsinaolIqoy  Newton §, law of motion oy cdoo third law

o33ae[gdoonio) reaction engine cogdldn & reaction o6 rocket [p3o009adiad saeilodopsionEeoiend sans thrust
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oB3qeondldn 8 rocket engine 6ogd, 20pEROSEN3 welgpel  ap c0dEselopEiecind  sobispSieanadlgs
agoifogpdqesanti

@' Newton’s Third Law

Rocket Engine Thrust

Exhaust Flow Pushed Backward

Engine Pushed Forward

For every aclion, there is an equal and opposile re-action.

oiocﬁéooé&

Aeoljpile

Rocket engine 60oR§), 32007 8050Ee0epeomEidlonudi 0008 02060 GeEeuNEieepecy§eagd,
Gqpoon2gI0d32q) 400 BC 6aonaden of 3603t 3268l 0pongE 0odeomnd(gbo) Archytas o eeegieg 3205030203
20da0:c0dme0: 006903 [gapd30005ed s3dlonudi e5n0500de0¢ Saess 6o Aedlipile o8 68lo) Hero’engine
8, copSiealo) steam ceegieg,3,c0p50058E033epe:08 030gEFdlonLSi 3leuds aeolipile §, 3296203
eomicomt:  m:odeq8fieondogu  espodomsomeon  ogfeodady,  edobeddf  oogobum
og§e0o0503306q,03E:32093290009[g0) [gkgtad: (Elixir of life o8 cSedlonnd) a3 spc0odqpdeson vssols
§E03e90: 0003 ¢pegelis O =00deco black powder o3gegeog §omodldn 8 black powder o3saaddg[S:
03098303 &g (fire arrow) cogum elgyanesoontons8Eaj rocket cogq), 58:3a008 c[gpagadldi
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6520500690860 Mysore §, 99q¢E[gb03 Tippu Sultan v 326036 2EJoma3 p§cvseped 8 black
powder 32034gjcon:0) iron tube Ga:eoz03 rocket engine sagdadd: ensorie0z0nbe080ni0l LSS
220)1{g8%loo0dn 8c33, rocket engine $pd:0p000m elgge(giqiC: @ Braooeponcs 19 e qepsd, 0pogE Konstan-
tin Tsiolkovsky o> liquid-fueled rocket engines saelo3pE:a30c[gpdclondi gleslg€ rocket Gogsaog0h 0oowed:
oo rocket equation [§o3 Tsiolkovsky rocket equation o3 eqoo0:3dlonudi 303 eedodB§ oo Fea0e3Eep

BeBohen GeoconndinoSs

65205006908 30653, modern solid- and liquid-fueled engines 6ogd), 33003607 3a6e§mS0pgE Robert

Goddard o> o §p® 92060 33607E32000066>$ESAC0N
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1930 22650838060,  qped oeoﬂ&;og@& Wernher von Braun % Hellmuth Walter
0307 GoonConzaepdad: Rock engine 6oRo? 062%:03056c0010H60¢%:3, [03oranddlonudi F38esnadeneon
staged combustion engine o3 cslo} qgp:cd, 3amkHyTast cxema o3 ealo) 3aEqiCecgndeom 1949 oo Alexey Isaev
o 000E§Alo00dn vooeedeam 8 staged combustion engine ceoxp $1.5400 32EqIEASH 1959 Gawr05ene0;  Ni-
kolai Kuznetsov oo closed cycle engine NK 1 o3 Korolev's orbital ICBM 920305 03cg€eusddlonudn 1962 ¢oeomp

:6edon§on 0ooeadeom Liquid hydrogen engines RL 10 03¢j00$:8E30loo0bi

8o0005a3q¢ rocket engine 60§, 208E:600:03 a8eaonadGootilonddi

65005006908 30683, rocket engine 2§jper02:60303 6lgr[ggEdonud

Rocket Engine sadjzao0sqps

1) Physical powered rocket engine

a) water rocket eqsgo:ofgs

b) cold gas thruster (gas 320:3 038:0080m)
2) Chemically powered rocket engine

a) Solid Rocket
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b) Hybrid Rocket

c) Monopropellants rocket

d) Liquid bipropellants rocket
e) Dual Mode propulsion rocket
f) Tri propellant rocket

g) Air augmented rocket

h) Turbo rocket

i) Pre cooled Jet engine
3) Electrically powered rocket engine
a) Resisto jet rocket

b) Arc jet rocket

c) Pulsed Plasma thruster
d) magnetoplasma rocket
4) Thermal

a) Preheated rocket

1) hot water rocket
b) Solar thermal rocket
c) Beam Thermal rocket
d) Nuclear Thermal
1) Radioisotope rocket/"Poodle thruster"
2) Nuclear thermal rocket
e) Nuclear
1) Gas core reactor rocket
2) Fission-fragment rocket
3) Fission sail (nuclear fission energy)
4) Nuclear salt-water rocket
5) Nuclear pulse propulsion (exploding fission/fusion bombs)
6) Antimatter catalyzed nuclear pulse propulsion (fission and/or fusion energy)
7) Fusion rocket (nuclear fusion energy)
8) Antimatter rocket (annihilation energy)

Rocket engine 9§i3002:60303600)  ©LH2OD36$5.0  GeEgooroNdl  90g&i3aEaddide30mad
00o0pd[G:eomg[gpsoonzomeo:dh 0o69[gEs Bodolonionudadataenig:§Conud Baseanadad elgplgeudlecd &
:20O0¢D  309sqpecpa) chemically powered engine cogsacloyEaacigd  c0comoIEpiErRG|lgELdlecdl
:[&s301{geon; rocket engine coguds high speed exhaust fluid oy §, 0g&on§ean:d, 0o0dag0:§Edondd
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8 fluid eogum [gEwrscpa} high pressure (10-200 bar) efop¢ gas (dGlgdesdoncdn & exhaust fluid cogum super-
sonic speed &, nozzle mes 0QoSCNOIZ§EE09, reaction force op&nSsium rocket B op§ioneuseon
omAldn 8esepen solid rocket propellant 8302 6o grain o8 eslo) fuel &, oxidizing component mixture o3

22091{g|000:0000N

- _ Combustion
Fuel - Oxidizer Mixture Flame Front Chamber

Exit-e P,
V = Velocity
m = mass flow rate Throdt
p = pressure

Thrust= F=m V., + (p,-p,) A

Liquid rocket propellant cogoneo) fuel and oxidizing components Gogcﬁ) pump GoRm G$ §@ combustion

chamber 6oga3¢neaE0Y6:606020:3

Combustion

Fuel Oxidizer Pumps Chamber hicesla

V = Velocity

. Throat
m = mass flow rate

p = pressure

Hybrid rocket engine s3ome0om GuoopugEse solid oS liquid Slqeopodgas propellants ¢oo3

GAIE:06 co220mdldn oS amrgEeon; Oxidizer oo liquid (g8(F: fuel oo solid 33658, addloncdi

Valve /

v

: Fuel Grain

Igniter Nozzle

~ Injector
Monopropellants rocket engine 60Rme0x) propellants sge§$° hydrazine, hydrogen peroxide or nitrous ox-

ide 00260303 @2050m0g05: catalyst adloB(god(G oy§eordod, exothermically decompose g8 hot gases cogo?
nozzle oes[god@ cpodeosdlonudi Liquid Bi propellants rocket cogoneody $6§pcd: liquid o injector eop
mesoneoé combustion chamber a3038 coflreconoydicodioncdi Tri propellant rocket Gogoneo; GoooRLy

adg¢ hydrogen, hydrocarbon and liquid oxygen eogo3 sagjgoqespodfG: combustion chamber oden GaonEoRd:
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oY 02 el aog cisorcSafornaf2§E0rf

00ud006:600; rocket engine oG 0QOdNGY BoSgd: (Rocket ISy

plume) &seomade8omdped 3803 [0358ke[grloaclonudn B:oSsgos

(plume) o rocket engine, altitude, thrust §, safep: factors saedlen

copbs 888EClonudi cuoopugEa{gE exhaust ¢o carbon [pguSocpod ::
kerosene fuel 602 cdegdeepodeusgbonaddonudi  Peroxide
oxidizer based rockets and hydrogen rocket cogen o) steam

[p30800003320305 §s§eq0585 0[gE§EannndeaNnE aqEs60M0%0 e
ooy oqdipSeaplled (ultraviolet) [g8dlooudn Solid rocket oy

Mo005Roday  Swofugeogadeon;  3a0guSonmlg€&Edlonud 1 £ | 'r\|~ns;s-o7/os/oo-smm
29,0060 elopamadaocd JdoC8Eay elemental aluminum cooooydsgu orange white sacEpEodeuscd Cloi
860000583 F[&imndgE §r2c0pSendcoéilonddi

3:80n oncoxy rocket  engine Gog¢>  combustion  chamber
”G$ogodcmend high temperature and pressure §, exhaust fluid cogod noz-
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ogodasBeeomy Newton §, third law soq reaction force o3 [géedleoom rock-
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Architectural Photography 30 oom:gec:s 8ode0mdeoigi€dloncdi 8es Geoden cwsaGOIdYPgP:
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Photography & 00520058 saG0o0d60: qE:8:e50IG 1sagp:aan{gé Model 6og0d @3050§050) 2238:e0z03 Portrait
§ oc0omolgoptieogl gatieoz03 @050e503 Saeszcon§Eeogod  Landscape photography quSed  sagp:g
a3000o3dlonedn Architectural 88 3Eep 22680005358: 32038: (interior) 33[gE (exterior) 6oRad ©2050§0503

otographyy

L,

Architectural  design ~ 3C:e38ep  ©§05:03
=:4¢l  visualization 3E:ncd camera view ©&:03354l
2 ocSofokoomy Bybisacyed escnby o
20000 2038 Angle 03 0a8E] saeqEp3:dloncdi Ar-
chitectural photography 3&:a88ep og&:0qE300dadqt
qpigoseaoimaplgcloch f4ée

projects Gop

cfaecy
B opdescadBBiagniod
:2RodLpd: 300:00[g¢  commercial 3E:a3Eqpaogen
Architectural photographer 60§, Clo€ejon 3a6q8dlo
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B8:c8epocgol oogSifepSoqecnoh shosonty
2005 Professional  Architectural
pher acgoh aqpBieofelBnd wogeh oaciecy
§058 c3omdjdln Architectural 3€:3Eep magazine ey

Photogra-

oozpbeoggreopds 30pjenh $¢49e005¢003 20305

copd: Architectural photographer 6ogo?3 c83260lo00d
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What is Architectural Photograp
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Architectural &  photograph
08203 6060022000 Architectural 060 ofoos
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060 "chief" and "builder” o8 s3doocSH
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320R8:38 :[gE3Ee0p & 0050065000503 sagp:
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"photos" & " graphe " 002560300 oG 385

oo " drawing with light " o8 &8dloo0S o
3 26088
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omoeoy 0p§:m6oxy  documentary (905008:w056p)
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03200050008 8o, Gocden Artistic architectural photog-

39030‘56

raphy 1 advertising architectural photography oo$ao$
eopmdd meqdesdBi "Good picture is worth a thou-
sand of words" o§c73 oox0» architectural photog-

raphy 3&:w 2283105 §oodlonwd

320:$20:65 01600200001 032000500002 $E0Re0 08600503 650PmoeRwy  :[Gade0zesq
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Inside a Hydropower Plant

Dam Powerhouse
Reservoir

Transformer Power Lines

Generator

Turbine
Generator Shaft

Penstock Turbine
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RADAR FREQUENCY BANDS
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Military Bands
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Military Radar Bands

Band Name Band Frequency Band Wavelength

VHF 214 — 236 MHz 1.4 to 1.27 meters
P 300 MHz 1 meter

UHF 425-610 MHz 70.6 to 49.18 cm
L 1250-1380 MHz 24 to0 21.74 cm
S 2700-3900 MHz 11.11to 7.69 cm
C 5300-5520 MHz 5.66 to 5.43 cm
X 9,230 - 9,404 MHz 3.25t0 3.19 cm
Ku 16,000 MHz 1.88 cm
Ka >20,000 MHz 1.5cm
Q 40,000 MHz 7.5 mm

mm 40 - 300 GHz millimeter

Radio Bands
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Raio Bands
Frequency
Band name Abbreviation and Example uses
wavelength in air
Tremendously < 3 Hz
TLF Natural and artificial electromagnetic noise
low frequency > 100,000 km
3-30 Hz
Extremely low . . .
ELF 100,000 km — Communication with submarines
frequency
10,000 km
Super low 30-300 Hz . : .
SLF Communication with submarines
frequency 10,000 km — 1000 km
Ultra low 300-3000 Hz : L L L
ULF Submarine communication, Communication within mines
frequency 1000 km — 100 km
Very low = 3-30 kHz Navigation, time signals, submarine communication, wire-
frequency 100 km — 10 km less heart rate monitors, geophysics
30-300 kHz Navigation, time signals, AM long wave broadcasting
Low frequency LF . .
10 km — 1 km (Europe and parts of Asia), RFID, amateur radio
Medium e 300-3000 kHz AM (medium-wave) broadcasts, amateur radio, avalanche
frequency 1 km—100 m beacons
Shortwave broadcasts, citizens' band radio, amateur radio
330/ MH and over-the-horizon aviation communications, RFID,
— z
High frequency HF 100 10 Over-the-horizon radar, Automatic link establishment
m-—10 m
(ALE) / Near Vertical Incidence Sky wave (NVIS) radio
communications, Marine and mobile radio telephony
FM, television broadcasts and line-of-sight ground-to-
Very high VHE 30-300 MHz aircraft and aircraft-to-aircraft communications. Land Mo-
frequency 10m-1m bile and Maritime Mobile communications, amateur radio,
weather radio
Television broadcasts, Microwave oven, Microwave devic-
) es/communications, radio astronomy, mobile phones,
Ultra high 300-3000 MHz i . :
UHF wireless LAN, Bluetooth, ZigBee, GPS and two-way radios
frequency 1 m-100 mm i )
such as Land Mobile, FRS and GMRS radios, amateur ra-
dio
. Radio astronomy, microwave devices/communications,
Super high 3-30 GHz ) -
SHF wireless LAN, most modern radars, communications satel-
frequency 100 mm — 10 mm ) ) - ) )
lites, satellite television broadcasting, DBS, amateur radio
: Radio astronomy, high-frequency microwave radio relay,
Extremely high 30-300 GHz : ; .
EHF microwave remote sensing, amateur radio, directed-
frequency 10 mm — 1 mm »
energy weapon, millimeter wave scanner
Terahertz imaging — a potential replacement for X-rays in
Terahertz or some medical applications, ultrafast molecular dynamics,
300-3,000 GHz : . .
Tremendously THz or THF 1 mm — 100 um condensed-matter physics, terahertz time-domain spec-
high frequency . troscopy, terahertz computing/communications, sub-mm
remote sensing, amateur radio
E F 2014
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http://en.wikipedia.org/w/index.php?title=Tremendously_low_frequency&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Tremendously_low_frequency&action=edit&redlink=1
http://en.wikipedia.org/wiki/Hertz
http://en.wikipedia.org/wiki/Extremely_low_frequency
http://en.wikipedia.org/wiki/Extremely_low_frequency
http://en.wikipedia.org/wiki/Communication_with_submarines
http://en.wikipedia.org/wiki/Super_low_frequency
http://en.wikipedia.org/wiki/Super_low_frequency
http://en.wikipedia.org/wiki/Ultra_low_frequency
http://en.wikipedia.org/wiki/Ultra_low_frequency
http://en.wikipedia.org/wiki/Through_the_earth_mine_communications
http://en.wikipedia.org/wiki/Very_low_frequency
http://en.wikipedia.org/wiki/Very_low_frequency
http://en.wikipedia.org/wiki/Radio_navigation
http://en.wikipedia.org/wiki/Radio_clock
http://en.wikipedia.org/wiki/Heart_rate_monitor
http://en.wikipedia.org/wiki/Geophysics
http://en.wikipedia.org/wiki/Low_frequency
http://en.wikipedia.org/wiki/Longwave
http://en.wikipedia.org/wiki/RFID
http://en.wikipedia.org/wiki/Amateur_radio
http://en.wikipedia.org/wiki/Medium_frequency
http://en.wikipedia.org/wiki/Medium_frequency
http://en.wikipedia.org/wiki/AM_radio
http://en.wikipedia.org/wiki/Avalanche#Beacons
http://en.wikipedia.org/wiki/Avalanche#Beacons
http://en.wikipedia.org/wiki/High_frequency
http://en.wikipedia.org/wiki/Shortwave
http://en.wikipedia.org/wiki/Citizens%27_band_radio
http://en.wikipedia.org/wiki/Over-the-horizon
http://en.wikipedia.org/wiki/RFID
http://en.wikipedia.org/wiki/Over-the-horizon_radar
http://en.wikipedia.org/wiki/Automatic_link_establishment
http://en.wikipedia.org/wiki/Near_Vertical_Incidence_Skywave
http://en.wikipedia.org/wiki/Marine_and_mobile_radio_telephony
http://en.wikipedia.org/wiki/Very_high_frequency
http://en.wikipedia.org/wiki/Very_high_frequency
http://en.wikipedia.org/wiki/FM_radio
http://en.wikipedia.org/wiki/Television
http://en.wikipedia.org/wiki/Weather_radio
http://en.wikipedia.org/wiki/Ultra_high_frequency
http://en.wikipedia.org/wiki/Ultra_high_frequency
http://en.wikipedia.org/wiki/Microwave_oven
http://en.wikipedia.org/wiki/Microwave
http://en.wikipedia.org/wiki/Radio_astronomy
http://en.wikipedia.org/wiki/Mobile_phone
http://en.wikipedia.org/wiki/Wireless_LAN
http://en.wikipedia.org/wiki/Bluetooth
http://en.wikipedia.org/wiki/ZigBee
http://en.wikipedia.org/wiki/GPS
http://en.wikipedia.org/wiki/Family_Radio_Service
http://en.wikipedia.org/wiki/GMRS
http://en.wikipedia.org/wiki/Super_high_frequency
http://en.wikipedia.org/wiki/Super_high_frequency
http://en.wikipedia.org/wiki/Radar
http://en.wikipedia.org/wiki/Communications_satellite
http://en.wikipedia.org/wiki/Communications_satellite
http://en.wikipedia.org/wiki/Direct-broadcast_satellite
http://en.wikipedia.org/wiki/Extremely_high_frequency
http://en.wikipedia.org/wiki/Extremely_high_frequency
http://en.wikipedia.org/wiki/Microwave_radio_relay
http://en.wikipedia.org/wiki/Remote_sensing
http://en.wikipedia.org/wiki/Active_Denial_System
http://en.wikipedia.org/wiki/Active_Denial_System
http://en.wikipedia.org/wiki/Millimeter_wave_scanner
http://en.wikipedia.org/wiki/Terahertz
http://en.wikipedia.org/wiki/Tremendously_high_frequency
http://en.wikipedia.org/wiki/Tremendously_high_frequency
http://en.wikipedia.org/wiki/Condensed-matter_physics
http://en.wikipedia.org/wiki/Terahertz_time-domain_spectroscopy
http://en.wikipedia.org/wiki/Terahertz_time-domain_spectroscopy
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ITU Bands

International Telecommunications Union 0.‘[% e9lod ITU radio bands GOQO’%GUJQ ITU Radio Regula-
tions 06§ 2005005602002202(gdAlonudI geo ITU bands 6ogad oppq 95600 Bucharest ¢ o003 0opg
[0366[gp0d CCIR 200p5:360:60 00Ee[0d[g| 900500530m[gddlonudi opGq ¢ Atlantic City oo o3iE:080)
International Radio Conference ¢> 320005[g3dlonudn 200500560:c00:03 band 6oRg oN§:ddG0R0E0
2005838ep band § frequency 00§8:03 o3uSendgod 0o § codpRs38: omSieaggddlonudi powrsdys
band 7 § 00883302 9§08:30049¢ 10 MHz Sloewpdd 107 Hz eaonod §esda8gecdi sa9eedlgeuion:os
QUGN ORSR 95000 Geneva ¢oyE:oa) International Telecommunications Union s20p5:3260:06s

2060000p32005005000:03 ITU Bands coglgddlonud

GHANA
*

INTERNATIONAL TELECOMMUNICATION UNION

1865 CENTENARY = 1365
OF THE INTERNATIONAL
TELECOMMUNICATIONS UNION

GHANA
[FOEE
1865 CENTENARY |uls

OF THE INTERNATIONAL
TELECOMMUNICATIONS UNION

1865 1965

ITU Bands
ITU Band Designation Frequency Wavelength
1 ELF 3-30Hz 100,000 km - 10,000 km
2 SLF 30 - 300 Hz 10,000 km - 1000 km
3 ULF 300 - 3000 Hz 1000 km - 100 km
4 VLF 3-30kHz 100 km - 10 km
5 LF 30 - 300 kHz 10 km - 1 km
6 MF 300 - 3000 kHz 1 km - 100 m
7 HF 3 -30 MHz 100 m-10m
8 VHF 30 - 300 MHz 10m-1m
9 UHF 300 - 3000 MHz 1m-10cm
10 SHF 3-30 GHz 10cm -1cm
11 EHF 30 - 300 GHz l1cm-1mm
E F zo14
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IEEE Bands

IEEE o328[o303 Institute of Electrical and Electronics Engineers oes opeg 956¢0 633gd
200590560:3(8: 6I009GEH[GE00Y RVIRMEO,  JOO, | 95660 00decdGL:0:03 TEEE Std 521-2002
(IEEE Standard Letter Designations for Radar-Frequency Bands) [g80looodi 8c8 saopeps, 20050abgi05603
o, eg8lapdesiscboden  spadiydaeogodom  gpdgudooiomgddoncdi eedl 2280522388 qpdesot
qodecgedloy oofgieomn 6qBuds clogssisondagudesnpdesieogen 303G dewpoddlonn Sesepen Ku, K &
Ka band eoR§ 228220503c0pd: 9Boon:daddlonudn K band o 3ac005en§[Ge frequency 18~27 GHz ¢o
§dlooudi Ku band meoxp frequency 3868 Ka oo K cood frequency S[g€cloncdi u edox under o

Bc8om|gb[Bs a o0y above 03 s3ad[gEHgddlonudi

110
100 —

75

S [C  XKuKKa V| W
|

VHF| UHF | L
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IEEE Bands
Band
Frequency range
designation Origin of Name
HF 3 to 30 MHz High Frequency
VHF 30 to 300 MHz Very High Frequency
UHF 300 to 1000 MHz Ultra High Frequency
L 1to 2 GHz Long wave
2 to 4 GHz Short wave
4 to 8 GHz Compromise between S and X
Used in WW II for fire control, X for cross (as in crosshair).
X 8 to 12 GHz i
Exotic.
Ku 12 to 18 GHz Kurz-under
K 18 to 27 GHz German Kurz (short)
Ka 27 to 40 GHz Kurz-above
V for "very" high frequency band (not to be confused with
Vv 40 to 75 GHz
VHF)
W 75 to 110 GHz W follows V in the alphabet
110 to 300 GHz Or
mm Millimeter
30 to 300 GHz
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http://en.wikipedia.org/wiki/High_frequency
http://en.wikipedia.org/wiki/Very_high_frequency
http://en.wikipedia.org/wiki/Ultra_high_frequency
http://en.wikipedia.org/wiki/L_band#IEEE_L_band
http://en.wikipedia.org/wiki/S_band
http://en.wikipedia.org/wiki/C_band#IEEE_C-band
http://en.wikipedia.org/wiki/X_band
http://en.wikipedia.org/wiki/World_War_II
http://en.wikipedia.org/wiki/Fire-control_system
http://en.wikipedia.org/wiki/Crosshair
http://en.wikipedia.org/wiki/Ku_band
http://en.wikipedia.org/wiki/K_band#IEEE_K_band
http://en.wikipedia.org/wiki/German_language
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Waveguide Frequency Bands

Band Frequency range
R band 1.70 to 2.60 GHz
D band 2.20 to 3.30 GHz
S band 2.60 to 3.95 GHz
E band 3.30 to 4.90 GHz
G band 3.95 to 5.85 GHz
F band 4.90 to 7.05 GHz
C band 5.85 to 8.20 GHz
H band 7.05 to 10.10 GHz
X band 8.2t0 12.4 GHz
Ku band 12.4 to 18.0 GHz
K band 15.0 to 26.5 GHz
Ka band 26.5 to 40.0 GHz
Q band 33 to 50 GHz
U band 40 to 60 GHz
V band 50 to 75 GHz
W band 75 to 110 GHz
F band 90 to 140 GHz
D band 110 to 170 GHz
Y band 325 to 500 GHz
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EW Bands

Radar Frequency Band cogsaclopEielpecdedql 65005006 egoonicdeqo) band 2005¢05g05 06
00&§jzoneony EW (Electronic Warfare) Bands coglgdlonodi § band cogod saq€an ECM (Electronic Counter
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EW Bands
Band Frequency range Wavelength Channel Width

(MHz)
A band 0 to 0.25 GHz Uptol1.2m 15
B band 0.25 to 0.5 GHz 1.2t0 0.6 m 25
C band 0.5 to 1.0 GHz 60 to 30 cm >0
D band 1to 2 GHz 30 to 15 cm 100
E band 2to 3 GHz 15 to 10 cm 100
F band 3to4 GHz 10to 7.5 cm 100
G band 4 t0 6 GHz 7.5to5cm 200
H band 6 to 8 GHz 5to 3.75 cm 200
I band 8 to 10 GHz 3.75to 3 cm 200
J band 10 to 20 GHz 3to1.5cm 1000
K band 20 to 40 GHz 15 to 7.5 mm 2000
L band 40 to 60 GHz 7.5t0 5 mm 4000
M band 60 to 100 GHz 5to 3 mm 4000
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Police Radar Bands
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Police Radar Bands

Band Frequency Wavelength Notes
4.827 in
S 2.455 GHz obsolete
12.261 cm
1.254 in
X 9.41 GHz Europe
3.186 cm
1.192 in
X 9.90 GHz Europe
3.028 cm
1.121 in
X 10.525 GHz USA
2.848 cm
0.878 in Europe
Ku 13.450 GHz .
2.229 cm Middle East
0.4892 in .
K 24.125 GHz USA, Australia, Europe
1.243 cm
0.4897 in
K 24.150 GHz USA
1.241 cm
0.353 - 0.328 in :
Ka 33.4 - 36.0 GHz USA, Australia, Europe
8.976 - 8.328 mm
IR -- Infrared 331.6 THz 904 nm Laser Radar
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William Paul
B$enonEaffandes
Ref: 1. www.radartutorial.eu

2. www.microwaves101.com

. www.alternatewars.com

3

4. www.copradar.com
5. www.radioing.com
6

. http://en.wikipedia.org

" Engineering problems are under-defined, there are many solutions,

good, bad and indifferent. The art is to arrive at a good solution. This is

a creative activity, involving imagination, intuition and deliberate choice.”

Ove Arup

"Engineers ... are not superhuman. They make mistakes in
their assumptions, in their calculations, in their conclusions.
That they make mistakes is forgivable; that they catch them is
imperative. Thus it is the essence of modern engineering not on-
Ly to be able to check one's own work but also to have one's work
checked and to be able to check the work of others."

Henry Petroski, 70 Fngineer Is Human. Fngineers Creed
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Feature lighting and lamps
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Room selection
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Acoustic construction
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What about Acoustic Foam Panelling
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Furnishing
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Take a seat

Zafu and Zabuton cushion
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The visual effect of soft furnishings
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Wood Fire Heating
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Cooling
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Equipment and accessories
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*** Tall building trend in HEIGHT from CTBUH
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Tall buildings 200 meters or taller completed each year from 1960 to 2015
The columns of this chart show the number of 200 m+ building completions by year. The points are individual 300 m+ buildings that were completed in that year.
To zoom into an area, click and drag your mouse around it.
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**x Tall building trend in NUMBER from CTBUH
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IKLocation of the 100 tallest buildings, per decade

Data compiled September 2011

100
| I
| I
| I
| I
0 -
o o o o
. N. America . Asia . Europe . S. America

|\ Middle East Africa . Australia

1990
2000
2010
2012

74% of the 100 tallest buildings in t
world will be located in continental A:
(which includes the Middle East) by tl
end of 2012.

~

he
sia

)

*%* Tall building trend in LOCATION from CTBUH
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(Function of the 100 tallest buildings, per decade \

Data compiled September 2011
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. Office . Mixeditise The world's tallest buildings have historically been predominantly

office buildings. This is now changing, with residential and mixed-use

Hotel . Residential functions becoming predominant. By the end of 2012, 53% of xhy

world's 100 tallest buildings will be either mixed-use or residential.
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*** 2013 London Skyline (Image: Google) and 2006 Paris Skylines by Taylor Miles

F 2014


http://www.myanmarengineer.org/

*** 1920 Yangon Skyline (Image : Yangon Heritage Trust)

*** 2012 Yangon Night (Image: Nyi Lynn Seck)
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How Wireless Power Works ?
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A Splashpower mat uses induction to recharge multiple devices Ref: www.howstaffworks.com

simultaneously.

M E F 2014
O,


http://www.myanmarengineer.org/
http://www.howstuffworks.com/
http://www.howstaffworks.com/

MEF

: 5 ﬁ. oﬁ'a&} ssc@oo]?oo%; 0% Gogaaqg
o%%s:;o .A Eﬁ coSecSch;oo ~) (\%amo%o

AloocSi éﬁ?e@qﬁooom of[’>8 o8 qcnsaé]?’) G§O—é

=e&ne@o§6be:u C\‘é&msemg; 0329G0R% ggso;gmzeorgdeogog m =q|eeo 3QC OOZqps
6025603560003 ogfgpiapdloncdi ad&sopomieay [EeG

o00doneoy 3eloPlid  3Eomseogun  dddones
00g00MF
oROep  6q,000i6030805083:07  3affondSeroncd
B sbonh opBoisgesgios gobcBacpebon
& oquocgodogiion  Bbefopeaooplaieon,
ofGeeen:dfi egoodmes aypiadndesaocon: eemndeq
sfposgicy
ONGODY, JPEPEIODEPIANN YODGOGONI FD 6§, 0IMCVPd:

cgoogaion aadibspdispdiopogrfielafeo ofraoph

OuS3esm0056008:0000d  6500d

qoocd BB omiedendlano’

:e0limoncdypol 9538w 3§§o3plo3padE:
apeon&ilonddi  8a8eongommyeoncopd: §gsgssd

[ooogoufievedy  wg3BEimanpbopadbel  saeoBo?
gogeepodlonchi sadigepll: clgagaresqoiseadonio
65205036027 38:Slonudi 8c30000dqEeom;
Ggo0domin  Rpoofpeondlys  cpbiecpafladeon
omieendioond Rdg°
"93e0EPGE)... 6§20507:0l0005” Gurl:ad[G: woeog§ For-

00050060R4,

mula one 033§ Egoewntiasan: camndeeqoddi

00885300882 cacneaPad0d a3 eopcdads

sgefeon

caleReplistiowalenlls Eemploleba e vatictlcte sl

omse0ledlono’ o§goopbeogoneom
080503
a0kt quiBfogeBotosy ocbosbalf: 53
00003 9§:20056030060), ©E2:0000loRH G§I050OFEdM
omsedlorogiqps [g0598600E[3:
o555 566080805 n§odeeontsidadeodom
o§soopbeogen 838 cqpaBd @somad &g oBicopd
Sgoxg  [BecborfgaSeosorn
ondmopecgmeopd:  ewnliodopad  Bodfogaonesmt
caeomaviory sodlopond, Sobsmopinnged G5

006000086027

6§05

Alonddi - egn0de0tion 9odaBeqpodoms omedmes
m§ogfooecd 3008:098:q0leom000dI  omeilonodgE
05232090900 3200E:83008 3205q¢E (Action) goqSa:
§0de50m3 0pesdleomoedi og§eodad cpcudeogeomné
608520000503

apeopadqleon £58c33§§3q€ 303003 BoSadmeom
¢0g:83l000Si

2003002265602 32000535guS[%k3

$30300856600005m  0g§ed,320300b60005

GONNGOR 68060 GeIERRS eedties3om Ve oMied3o0de algegProndegPlgbB S2000590: ki

2014


http://www.myanmarengineer.org

SlooaSi 8c5q|Oc0dimn 0863008200503l
B Grcogposadonds ogoscogS: qeacod
Beom, oododncdm 2B05ad03Eaonif: 0donadon
B3:c3BEom  omedaBoncdedloncdn  S38sagen
0 ege07; 07103209053 padme005e cfgeqplE:
0263005050807 32000583:§sd0lo00dI 268000005
o 80700 (u8m038: ©woSo3EMEes0g05eudedel
oo ghdfpeoncsd (et spancBosigoold
wggaomdn  ogosbeomod  mascbatngomenod
000:008:609¢060%)  CIEPEMLSPE  YeLuSeLE[gPod
02008 apoSfopddorch  BoSaopon B
[g6comn Bmeed smiofesqod ooo:0d: P GLOd
ofgp  eoypliesodonosrin  Jepecd  egeomEd:
Biogoocd - senogriqoiefabaaqodaneon  copdsad
qod8Bmn  eogad§ecmadesmnt qEdedsbe(03a33q
Sonchi o
8onerie0zq, §E0ene0;  pudcdsosesqeodadomn
ofio00> [Feidocm cjoofbooqosy eoosgiop
0399603 0udecnadyp: §esecdi dleomne o3udadom
005602005006005 [g0e5030l 2o[GIE:3E edlosons,
eogponcdjogaiomieogelopé ofsaopbengd), a0005um
0602083 6a0adG ofgbonComeny [gdop§lozomedl
B9, weobefE auntisyal equepi, waooh
BeSeonBadyn fagdeomon seopp oo

eomimnepeome  8cldfkdon:dqt

G§2050009060N, 0860305603006
R T
mes 20232856600050005c0dloAdI MeCLKNEoN
956600050  §Binih  F38ooxee8  omredza0005¢n
0030082090560, 0rGIFGEE G030
oodqomedeon  omiedzaeepoden  wEgEdqodog:
Aooodn - meainad  elogpodco§ff:  coddleoxoncd
B8 memeem 0dZoRad gfeozdeooocd

$C03 g 858 00 8sdecnod eso0doEO o[gdW

Bogedn saoociefon  sascffercpon dosecor
00699[gdogqE $EBm 0003 gEseuipadadn 3¢
comBscqoocog: [Bfrecn BEAEEERE: oo
$8c858005 omeden saBCelgpesordien 3250053
o20GLNAHM 0PIy §2:00Bk ©E:eeED
0&:8wn oouSomcdEoeom §§,con dod omcotadol
iobfaoSigolpoon,  anpmorBop
Alonudi F38meo: 3360 6[gpom 98w a9dd ¢ 856
00850 6500507022607, 90[gdeddI 2p030dgOS
2108218 g000bdleorqgned ofragadgpbopecdi
I — g
osolo[gleuntsqli ofpogrgodopad §E:BC:qf wndBie
BeomEql 03Equudpsisocdeoy eapooniclonudi dleoecd
A L S
odpoqdlopu 6§00 gPeoPoBe}
offfelga  mpbpoboddy  ghipdSesr
oo o3geomcopd: ofddelopg opaoddl gogeepaen
AT ovadonsobory, ool fieoRicd
805926§0E35000560303 300056665303 03uSgCion

39(\?8990808

006P:60R560063[030lon0SI

35005000905 Cpopsgdiopre§olcsepeoged
c0&i0p:0309603  2003002qE0Y  2gddl  oY§eodum
08209600583 00RO30dMQEIoMNE od[goieaqE
SPL S EEQUREQRIEN RIS (s HetoapRopttentoploRtolc R eloleiemalos
88 eonlesymsen o303
oo dporriBhoreSst
omfgdcdadadeomn  [GEewntiomnoiomicoy  Gogponed

een&qdlondd

©Geal3

QO307E6ARLM OD0IEED CVE:LSEAIEW> (PEE$OM
Beogadodqé  dade  egpladeqeomdlopn  Fieom,
c0&iopqE 0piBd03 B3RS elopecn
GRS Sopfipop il Scbqeocsah oqold
ofo3pddlz

opgpe§Eeeogenad (00mdpI eerogp:) AdE:om:

2014

€9


http://www.myanmarengineer.org

MEF

cortiorsqecon Gofaadtid cunbfipom soboogS:
Blsbeodh  [gheopbrofgdopn  egicoph:  wegidlopa
B —
ot} o5y oomAEhogoddonct coofogacs
a805c0pbs
omieden Adonodi ooodendopm  eg 0dskedlodmes
Bsboooiucdal
oo Geboscopfiornd
opo0>  anpeedtion  eooigfo)  coodeddfdenss,
o8 cLodeodapodeuitloncdt  EBEdEd  Tndan
qCeom 238000500508  [geilonddi  ©05ABELLHES

coodloga  0m36enE:03090006LIN0S3
oo ondewrieonegndad
oo&egaopdqdlondd

omeql  ompewndin adovqdeudlonn ©oda3Eeepnd
¢o Q86uclonudI 0006503 paBE: opSind:§eromdi
RqPi§EEa} 3008[dRic} ofgpogon vupcddlog saopep
2080703 0peen [0S 2388 opSindifesmnadnd
005290 egpEanel 060303 ¢od03Eeozen 0s0d

ondd poodB:0be0u05gEsd,

ocpdlogClog

(ﬁcﬁoacrm c;é]&obcj;o oé:m&:éﬁqecﬁo@mcﬁ) o:)ccj’@
2008 copdooneadaldn

6520500091050 9903860 gD CLBEoD:

€

ogfect [§§r§béprmeon m8orsnfsé cpqfesod
cobuolofigo cobieonigbaoic) cpjomieoy 0phadse
omioe0z0? H[FoobigEecgqdonudi devecd 0odde
:2qodlgd: () ©§0058:(a) posd6qiecy  00ES:w
og&aoniClog poo00560mEWegEom 6§05
aBqCeom Gozeqpdi Somaopds ognnesad codsedlon
0mPeRm0ox0d  3sepudfeosloncdi  B68ndesad,
ompeention :g3:00c535 600dq ©eog[gEeEop
s conbiagcingacgciscn ooipdliecn

olpagieon  oyfeciee
poo6B:qCs code0dqEsy, 0p5:E:3E:5005000508
BEospocy sacprofposdaionch conpacntiog
B L e —r

:q087dgE

onpBiodoamaopd:s  0pdin&i3ud8s  006B:qC:84,
320380503008§eu5e3qE 0p5:0&:[G:e005803
§8¢6005[0%:e803 gelgSespod§ronendicd

ogSead(opbesédeornoncd |

vegnlgjeco:

2c0EIGE00e:000c005¢) F0lgCen
0$2050 €noH00dRe$0ID...
2038{gE0007:000c005¢) gl
0$305m cnordoodeagResod...
2EQESLNBELNHE lgEerco)
0$20500 §ooorcond
$6208[03:e50005...

39601 meloP&fad  seodaded  esfydbeol
pomodlgdeo  =qodfgd:  9Jeupod  6§20500058:03
gGoongo3dlondn  e&dooudn  dlocopd:s  cosedlen -
SvotletYealeppticlonlen) 20905000p [4E8Ewaali
£ :
E F 2014


http://www.myanmarengineer.org

[486022EqE803q5 6 $66[qr0od $600d oS meeang0d ty§e0x5038qbe Bomusomygpiade
088960y 0fecnlédls $& 320530EEgban OSepedivfRS BB :EBEedlooned oomsolged
olpedqls mmeogm[lyp: cegieg{gdddlooudn S38c[pad(ybilogod cefysiqEds elgop: quem sqPs 091’

"oBeent§s3, oom:ogpd” &35k [g§copd 0agjga8odedlonud
830832003 008e00d0me0n; ‘wesd| [gddooud

06cndzcdn  eené§pedo3  Nick name

[4$°928qE§0x8q5e> $o5:opogBediEigpig>

Share cpSe0:303 32033 896 Bsdalgpad

$bocbopben [gdeopd specggbacy, obzamdioody
& ooofopnosh §aB & ocBoocbo) sopeocdeiecoolicods Jaboecmn ooy
65205882 2200042602, 9860olgbeonopu dejopé rd§Eaessc0: 00d3§0ud sBox :da3eoogp

©33c we[gpeonpdlon 3663 cow6503 360303 3200500qMpE:q03 65303 GogEmonE dloodd

o 20 §8fpigreoyplioncdanm sac0p,afodfoieeoge’ ceonbagi eqpab spbippdioccd

8B §orpicBifopant offeciof

noSesepeapadepod  030dapbesiqod  0§:03EBq05e[gelgoddnddoncdi  dBuisdbundeny
ApEoos BFosh §ooocss e} R Eemopd cBbobacgogorp Scosgernt
Bgenddl  meomed: Sodesgmeon; zpdeaddl  03ud8odopTdbendeogadmgay ceodeind
3p6609030305600:608002:0l 8EEq0[grreepadaono3Eiqpdesiged cdlodelqpadomewroddon deloypé
3pcPoRdapdediqoday  sfggfoojesesnt  [Breod  cfodogdiqoadn  oofpibéaapodffelataon
B8z fommeon;  9ddy, ooy eepcdicndiernieagn’d  BesmEecpaneogdonudi
powremifgéaal- ogpeodiofen sogpoowieq ¢ cd3Badqomd devwch [geBugn cgfdfiogecageq.¢
condedodedlop:.. §E:03salgees [98clonudi 8cdecnieoy ogBodeomed onudesepeepadespad [03rensc)
cqecg60% Gsemnn 8BRSl oYESyoie apSylaSedoBasnnt oo BponiEih

- 2908 [9§608E¢m0905  2aEqiE8ummmaionamg[BrodionodesGoon 3203, 3a0nsR806CE

elgplgeosdida
Goneameond 88§, ogEoped 2365300260  3aEqIE§uncond  technician  6oR03d

38eomEiadeso0dad [4E8dloncdi cpcudSecgmes technician § engineer o3ecjgp:eod  technician
0pNGEEN3560ERSNE [§0e038:§580lon0di 3aEqIE b5 Gogionddeslooodomum


http://www.myanmarengineer.org/

200200305 :Ceo§e 0083 §olooddi =EqEloman §Rodioo0dandmeon; ofqpiod ag§eodod
a0d: 3C:08403p0digendlon 8cd=alqiE8ummap §Rodionndamneomagé §E&gscopSonpdesmadegs
G508 coacopS: B cofcunyofgb: caoossol §ccoSiogegoqoy B§EBcssodh

+ §8onomopmeay cogpbiogeoipbiomigpizacsd, c0epacgd, aobfopigoodeopd: eopddad
BB8E=qpbeagl:  §oBion0dcmesnE  900da8rrbeamntaocdsdon  sogpodeomndgdal
2B:06s3 255005 gEgevieonddooadi
B8 copplioonmasiep s0epesddl [godaodgieon oEEL], cpmeqmcfopé: of

cosSaosacorBgiopdorcth oqoReymopSigeadide s Fpencs sonpbioonfoocd ozeno
eopEromopdifdlonudi dleoecd Fagpieaneony [PJrondoionuded coypEiuBial 32630600 Fa5pdsads
TOEIC efgecd 200583803 mps[gjom 6e0pé3e0p 00005630 [03sodoyomaeogeoggonudi cogpesoos
coSoctapapen  affimcoopSegdBonss  BovecgornopSpiicis  Ads
acpdeopbinpdlog  sp0Bodiopidff: [PBperdriomcogqoahi (egigeooeBorupnerieeantiopicl
ee2565[0903 336mags coypliesniesnionndGioncopdienndoy cogpt:anieoy 320p0r00E00d) §EEmom
eopEiooieoy [Bpoago3000dedommadmmeon; wodadieomi pfieanieom§omaopdidloncdi apdesigt
o8B cBoSamoandSagborchofonady §6ymsornos ogeRsSondS: ogoct: ofeSooopepicooBinef
aomo0c sacobaomEiaforeSomiaoged

v opofgbepn  mepypiescd  Paegecdey  [gRen3bignmanpdeait  aagieacobieomt:
qproqfat opaoil Rseogupbod 3a0pbmantiqpigy ofespabapbafesefafiy 0ddo0ddfE:
320332655 0005c80s0dlo0cdI

o [4§288&w3aEqiE amnvpmesion op JG cro0dweonudi vcoeadieoypEiant:cd cogptioomim @

Boosdfrsts  icaont  sobepucgbocofion  cmdpbcoden  Siedhorhion

00dgpbesicoy  ofops  8EEeqEmapS:030320038:3..  FHBanesoffiodionicdndqf  sp9mgSencopds

5280p5inc80  [googoonbeonphidn  coyplieoticcgongpf:  cpbegianuliopn  efgecgrocSebafieon
6008380m:c8 005e88E[FBieome seomEiadicoypEiondeoypélgboy aBicdmadromiongyadad

Ph.D.53qeoqp8iomiecy  ecusgapigecncd  mapbefojopsdondpecy  §oocbedh  8cBecoiacy

copSi§donodn  oBud8Eemade pcddery  pbmcdE  mglmcubieomicoy  edlcondmeo;

oe[pyleoecd  e[Pead  [§8pmeon  &E&eqdldn  oBud8Eemm  88&eeeombic  88&oromm

326000532900006081 §E&eaEadloBuEE0ad Bignieapad]coBmmropd: §Eqlicudiand: [godlgodoomsoom:

g€uCascnl:  JoodaBaf  §EEomomelifigdsgeoy  ofamudd  FHBmeseomeol  eqraRcdmesd

3R.3c3cfcdanda) opogleqrogadoeontiaieoeddi recmteondechi F8cdogigan  3EEmoz0’

b 6omE:Clocd

€2


http://www.myanmarengineer.org/

opooicdRg  eogupbad  mredarpdepaadeomgcopd: - ogpeodimgiorcony  :Eqfian
opeen  pcododeomnde?  Logically eogionod edlonodesnt  coleviomadgEonudi  adSesep
GEPOSGEPad  0SeSmMEME  60gn056alan0d  EooHBEMOBeE  eEE[gEomdldn  aogedlen
ean[gles0y CEO 6o% caonodmentqtlomengill 0305933 200563803 3200603 cvogtagteon
casornifl sBoscBBypadcon HcorbooBorgrecrponyopiobafeogS: IR, corsfemcliiacs
eqroged3eabajodecgay oio0gadqEifg: MudgangeoBucbaotonad [Bpeoipdaded  oBodogsiqf
Alooddi [Bpoagordl.. eogpEsonzanognmonpdion edlE:onisondadeqs Sonsogpad§eaooncdyl 88030503
03[0305¢1 oponbikmeed Gooienoncdy oomeay GBionodesmE [P3rerdmeoqEioncdn esE[goyan
00660Nn0A[godm00305  cpcudondeuncdmeess Bresntardaecd 3a3Ceoy  FagPFch  vpGe
eeomEiops Bumnmedodonn 8ommom[gbond o303 me8{gfeogs qod830desfG: omeeudundeg
oogb0) aophiamioqoroSea ooy sodfoopiornfedenicd  pSooS pSoocSacgos

a0o3cosdlqeon

+ spd0pndqéeoy edledodbamglim 33206503 9peoRmeR05 eSoOMmLdesp 60030
[§68E00000: sBom=an?, 33lgec:adgEagiEdoncdi

K2
”Q

$05:00:03q6603 ciledndamomm=eq&ieomEsdloncdi 0g§6o503 996086038l
odBomecgay  oocdREepdabecyy  opreepaifieon;  cofyfiesgiegionecy  cpbadlodcdi [reon
8c3esepdpadomn Bodopadudopoounecnieoy  98desepecicop{gdad  ZediEimaontidodesgaopds
03edloncdi vpqdmeadeomi dodeageoma§tal 83qernieogm ccudeogmgneon ofelgd §ootad
G$ePeseoRAdI

+ 00573A e g ... 209c8§jr 300560z03:03{0Pi elglorieuion coyprionEdloncd
& 0O ...

.} gﬁmsg&y5£apﬁq5 G 7855@: 39055:395905 39658 39?3997Adm/'n moﬁm&cm@ 65620

BSecvlgps, § §Ecdon So:gi0508 aSqEdloncSi
s € s600m2600:08630¢ Fqdeaani{gEgrarpSucdesomn(opdd: 06:000803(gd8dlonudn comudond:



http://www.myanmarengineer.org/

F

elopaC $p5:0p3698:008, 29 qEp5F607 waguSopandlon 29607 g6 o 20Eorsuduud§
3Eq8omgpiomnemi qpdefiglen cpbodteseon 3aEqE8umnypd olegpodesgiegicusesioyoyenogad
QDBEPOIGAPOIGPEII0R0D BIGAR, 2! CV0D60R, $05005eJAl 22qG:3a03qPpdl 0oud

8 $q8 ol aypdoosE aapos apficvlyps, of mess :pabal eaonégosqosacyof Srooweorf:
8680083051 200508 ApE6a00890560p08 80050008 Ge0rEg0SAHE Bdi
s G 5850508 8qSesm8igEgrropSucsy o’ eecssacdod [GlaBelgnsiaidqdondi 328 Faceboo
k 03,03 Social Website cog cacSeanalonssmn 3qden Social Website c3§js Chat Room 1 Photo Gallery 1 93
qfB:B, 1 800500808, 0076090 3295:103E[GEFIS
= =99 6oy Facebook o aeodqpiqp: 3303{GesoiE: 898030807 qpereasdspSiogadioncS 95,
69053 6qB8e38 Facebook ¢ 8qS Activities 6o [GEcopSaabepiqdloncSi 3296077 GuSaacd8:8:d:
(588 oS ommacumsicep! 320080 ofeepoSesgiagiasdfi 00ruSonsiadqS Facebook v 8qSea0d
Gegiag:008[Ge0m 3908ueGerdlons Real Time a0008:3a5054p: 5000Sepenaon; :2808elGrucod cagiogs
qoSoo8fGepe07 39605 Gox3eonBeiGomEdouS S33eEIpSed Faqpisas Facebook oo 8qBagde
otepqqp spdoppesgiegiodyp: qoSeocufgh: ea0pbod.eanaiofan sapigff eegiegiqodqpio §q
8¢p00 6516516600051 65705008050 :§oruSEaSETET 888 3, eegiegiqedom o3
6818:0503200500 §e50olgBE: cso8aresncSomiqpizacgod scdqqom 308alGeow [§8doouS:
2 cocbeocS Sebmosd, 8888, ocdqargeSopesmnd Mabile Application o5 ees 00%0qc5d
0205 efogpotandpecor; 8803 phiqpiat 3Eqfanfqdal sangdSonop 60q§ten [g8dloscdr [ghereat
q§oodebom §pbopodqbeslgbarund apgegiapbod: qpiogtdl cpbeamntadionchi agidsbapieo 9
Sm0083, cpgecpapbodiqpign 88: oo §idk cpjd§s§Eadloncdt Sumcd s0tiobapsd, cppdésegapip [§8d
o051 8953, cpgeepagdepiq qpio3 8 Facebook Page o3 auSfgevzaonidoncSi
= §qboses}, sodbeoddepbescnt fommean; §adaf ooepioteng mepbisslgh gobgooton rod:
8fB: 09078053880055308 86500: 00081 T60ME00pSeuSBisdeBeor secBoSalgdecds
f5SrBimmd3Beon veepaodrocsafiin eroéigeesonicacSaofgi ermbenonbigp: 90mlGE oS
60fgS: 007605 [§5318G0uSH  S383dloye8e0% [G5en :28qEEane008: (MES) giedi8ion oquSoqeSy
$.198. cpbecobagd, fdlooch

€e


http://www.myanmarengineer.org/

L

S 'f“ : f:‘ ) e 5, s
o
il = 0 &o( $ $)
$EGMRINC: (45M
‘,,; “ = _,' Free Funeral Service Society (Yangon)
2| R/ §Sgpocyiabu 5 qSogod offacsaqfees qfmie

B} af1 - §oooRe 9ea8 qogqq queoser qogqe: eqeargg - og-efigojop
! 1 Email - ffss ygn@gmail.com
> Website - www.{fssyangon net
5 6199
; gadlggodondiag>
| D LB
G . GRoomBoffon BB (OsoE
& ol Soonpeyo: Gl
(33
i cpeets @m.mgmx%}néimeex. ong.
.| Gl iy
739 (o 2 60938 |~ )3

afoq odafpll gpfageod
cpabfychorbegprh obefprigabpflé angodi §fffmidiuge
QD?

R

Xy
IR

TR
SV

Y
G
)

)
&

RS RS SRCICRRC R URCRACRRACACRG

HAPPY HAVEN HUMANITARIAN PROJECT

YA AT A A A A T A A A A A

<
2

QAURC ALK

SRR

No.

=g

Amount of Donation

Purpose of Donation

you for yot

Myanmar Engineer Forum e§ooogp:eil 3o00jecbonbegp:

-3t S e -3 o
caeo% cpgecoreideq:ddecs
BV (= $ .

(979-982), Tabinshwehtee Road, Ward No. 11, North Dagon, Yangon. Tel : 581955
o5 ( pog - g0y ) moSegcicodu 0o-g8cgch sfgacSods afmhn gt - ge0gns

H_P

Acknowledgement of Donation

QaB[glgoSonSiag>
Date --9:9..4000

BFenEqEfungqb cwE 5o qp: g 3da08 00y
W - MYANMAY  engineey . 01
Ggooa/ L Q8 afined aaxk:cl:GamE AR ]

60: 6,83 a0 3050 ag 81§ 8

gu3je

The Children and the Management Comittee of Happy Haven thank
ur kind generosity

S Roq8| e

8§96 q amsa00qob $§ a0iiqo5 qpiop OFicokips, [gESa0ecnos afpfgeord
s ammooqobelipaefeon o3uddigl o3cSqSoocd [§8esuuSeoloned D monuSond: algpqef
[gpeombaondabon [g§enReeq, oboonpbican sbopmeibep sgrobey: §adoodecy, clgpqfd
0205 §aboden spSiopneBep eagiegigobypiomemt aggqjon spdoppapu woes cecdeneso) AutoC
AD | MATLAB 00006031 60§020¢psd), 030503¢[gjapd con:0) Project gpsi Thesis @2008sqps03 3208 qup$ten
[§8SloacS Slaa{gE coon€igbapepSieporapen spSropmongradeb/eamaBbeoipbicotiap: [gheopbapeopd
Sosm8 [GopbeviaonidonaSi eeqpadyiaoniqBeony oobedobecncSeqpadeasan’dd, 8oSedlqBdoncSi

00699 0qogn:opadaE oqesdad e[p8Ealondd :D

el el el el e VG I O IO 0 0 0 A0\ 0 0\ A0 AN N NN N O O O

&
©
&

3 3035008910500 3qE[gdom3, 2008 e§ oy, ecdmdeoy culgiepe> 3§SsE oodalypd walg
Beosdomeoy §dlooudn gdesomaagpipmaopds capbesiglen cvba3es apeaglgbomalopEaopds
0903, 330:0335§§6200 ofeepadeagiegieulgtilgbolonudi b s apa3tieaaddgomngeon, :qSst

o6elge8 [gdceadh

000



http://www.myanmarengineer.org/

F

8 [§88qScom, saSupndbecy 58 wSommeqaaapes onaSeanosepiies/fad aSgl doocSi s8s:
000S5688:0000053 00010005 a8gEdlonaS 02862003 apeg a8e3208 30g0Sdl

2 0050} ... 68308 (90.G. J00G) §oNIeeER0S | Gantieoipsd 5510008 8 3:6aE0305

o 6980803008 0000 GoyBss HBedISoBTResm05e [GEconSesgiag: c0nod 8 Sed&maony q 6o

28:8:3 §AcncSi

= obqfoondebmess, spbopmanmpecgad 2a88iado’ elpaedSelal

(@) 3EqERu$0B000 - 338enedqleon :2EqE8umspbiupaeaglydbo) Civil, Electronic, Biotechnolog

y, Architecture 60038 spS0p02s88epasgiagiqoecy §oncSi

() =e8qBRomsBiep saodigeeyddapimacloins: cegagiqadqp: - H3cdS0Seancdes 6o wes,

BP0y 3EqE80GagIE3¢Piydo3 AutoCAD, MathCAD, LabVIEW, Solid Work. Catia, Sketch up o

02603 $8co8ns §AooS

()  8qbooSonfqp: - doneomy E-leaming odi 338c88:006s 60pa000080988AcSH coc5§o0ES,

qe503008m§:60300602; AutoCAD 3D Rendering , Hardware A+, 3D Photoshop, Networking, English Lan

guage, ETABS, 00588050005680003(G8: 063 280082 60308 609c§8doncSi 9GS eegiegied (Course

o[go5eo0i6007008008:) G0gcd 0y88d Go0:oruH

6)  saomqppoap - Sloxcon; codbfaatqifamscdooSap sefgpreangadocdencdiad: § whomqp:d,

we0gmloy qEogtidedgobypio aatomqpeofse: [gédoods

@  oplpomeBiep - Borcpurcon GoxBeorBecubcosdonudi opSqomssalgiorel Networking ,

Server 005600n8[G8:0f: 6e0p83cSeriqS: 32078q8EAonuSI o8 3fGE Programming, Web Technolog

y 603[g803 PHP eepspds forum , Blog 00pSee0005500s Graphic Design gqpsi cpadiqpseoon Power Point , E

xcel, Word 003060305 cegiegioonidionSi

©)  Faberfogpbcdo’ - §959, vpmanahRodeded ogaidlog Besepen 0pqbRt: enoob: gpigéascot:

Sy 328qE§oorsiBep 1 oRflor>shEep eo3p5up: ¢ 3afpreon pod/aeo erspSepig qupdEdioadSy

(Q  9900guSponcp - 8ooapeneoy odpi o 8076031 godeuIcdeacdsaiqEion aonSapn 530508

69 0058054 ©§orpIGEEITIIEaR cagPypP: 8099603 Jo§ JoacSi

(©)  ohoBigst saglaeacobiqp: - Boopgoeoy 0jomeayd, apbedigbareay.aafoiecy: Project qp: 1 @

oo8rgpr 00760gmGE 320pEe03868BigSpn 88&pin 0pIE005000S KEEIpSeBdlon wiomEgSs

o oppBe0i8Saaogt c08onfiao8ing§e0m6ag03 apros 880> [§BdoncSi

@®  008pfepeopdiep - [gpdopCigpboongradeli comaBdy eoypbioon/conpiopap: aheopdip ¢

Safgor8elEBAonuSi 505638ep Goqp8ia8S sacaSqiqpiss a3epSi88A oS

000


http://www.myanmarengineer.org/

F

(50)  qpogeod - Boncponaon meosnodhe: BB ogrdirciomponbecogS: [ doxh 38
@ BonaBEepeagiegiqodeoy dloddupmadyps ofteneq S350 92000066 0209503, dlo&dlonadi
(00)  egPelgeqioncm - Boncpum 32qE0psian Facebook 03,08 Social Website vedoCon saqdip[Body|
25300001 06§, 6160, 3605600: (RolsoSoms(8e update vodEeEE Gompilon F8aMEeo goqE
@dbcodieog 23qEiqpa 005qE 002603 Gapcn&EWs [§6dl ooud

(o))  FAQ & Request Zone - 8c5eper0:neon oomsagp:e (030956000507 esepeo: codedh 8303,
8403 68083051 Bgi€a Movie gp: 0ome0oy 80503 05e0mE:aB8E0cdI 83 o §, opSqjom 320053
qps gpseon pde§igladepmanmadypiod cufg§8Ea) esepacu:d [gbclonud

) @'59999&”575(4)95&75 265§ qPsAS oaasjsé‘omé‘cpoS@’a:@’(ﬁ aSgéoloocsi
e 00O} .. $60D5$603E: 0005e0[gdFG: Lalsd( J00P)sdWEO VSoGOREIMMF, pO[yd
c8odClona 0095der6enEaAE208 F::0d: 90cOIE: § cen §Ad

8 $qd cqqab 9bongbfdesnd §qb efomqpipdancp oocSafacpyreditieaondgos § afeabocs
SgElooaSy

= abeqqpbaboophd.aacgo’ whomeogd.smicn sadmaydoncdt §9b8,0060m0fe 0x8F: oodeco
20560mE16070531 cgEapHd| 30108 opSiqaIoN[§B0IEIcgd GiedBicannt go588ea3 caqpSea8GEen
[§8S0005n cocb§Babadonpbygconts o§omqps, sacpiegs, qborpbesqomd egobordigreon §q5
q.030588ag3, qborpd§tesnt [Brenogign [§bdooti vhomypimeslsf S8ood5aBoog} safgpropecy
Bdeesdol eocsnd, [dierup eqrecnmotionsdend,:acg0d opafedop geosurdied, ofedogficdodd
oGS

9 {36]5 7s5005mé qp?soS oﬁ @753999/3:309@09 320:5% :9057?593995 Share cusnaos a?q&ﬂooo&/

cogerionEdlonasi
. 0050} ... ©8§00gP:aEm Fdw0dqSEesmE 396 Home page ¢oeepr Facebook Page ¢odl
co&qpgo[gé qudeusagnilecdi
8oS0n€s0050p - aspd)
E F

OOJ


http://www.myanmarengineer.org/

:é‘z 7 SR
//R 4 e y s

rddy"

r/\ 3 /4
0005m&:607, Gl ... Ay
B86d cogaden Ghoone
oGP ©0pod 600 ©UPOD oScSeuighs oBcS
0[g€0pbs ©upad ogg| ©upod GSqp59q03 o
§ od
6800E:30ds 00D E2006:00R0: D 07§ € oo’ o8
coeept 3, agodeod(gés
600:03g8s @002 CPds LD 2P s elinsrasii
2030:00058 00705 36EgIVRd: ©UPOD @003 6epEHrod o
3 ogngond ...
eqpoepropds ©upd qudewogpopds ©wpod 002l oo
3:c08:0) 050508 ondq B
OOCDOSOT)QS:GOOQ dlom ... 0%08(038 Q(\QOS(\)&?[
o&smae[oyptienieoy 6oRies80) Za6p 008§, 6ep6005qE:
05c00[8: gpsd ..
Gleaogabeon ogn dlescgodeon mogp goBeodfght qpf soged v
086010005 00mdonéeom dum ... c0oob

320305
3o

) cloneo eondesadeco
hninn nu
Geog{Goons
4 Aoneon 2003683600 ...
$€ cud0P
2096 3256 32038:
008:0006PEE30 ..
3203056027
320305300
0Sead$ [ghagorog>:
ogoicfqesa) GHep -
I i

000N

ogp ©0pod03 Glieogp GRjoagd

MYANMAR ENGINEER FORUM 6™ ANNIVERSARY , YEAR 2014 WWw . lyanmarengineer.org g?
. . ),


http://www.myanmarengineer.org

feo}

opecSepieaplog [ghenconiago:
0&ogn8eony 8E:§raqponnd
8comEceddodi

oadauxeoniog S0P §0ig
Salilctepislclepalfiowlople Tolealel
closodagegaonioi

00598 881 ceps0ds o3y
oo qboqectofplioon
cqoscopSafpfioncs
§C07320007:30)

o3 ... 3cddelplogdlss:
cgeogoadgragaod doadopiagaoniadorafecdr

eoypatB:

DeoNEcemnE
g0160303i
26803 20e0:600EGeNEE: ...
p$eogloxpig
2062103 20$600EGeEE: ...
[opeornas d
QVLet lepleslovatslcalc VRN

(epp 0np)

2014

“ %%Igig/gig\ 00G

oBaplecy ¢2i0p0
cudopendl cofolion
0058 283
§10°53) 37 Law ¢ oppBead oodlghigégp:
32039205 ¢rpfFeo:
26pepy» opBgacil? ..
[s1Ego Linear 3 AooC3om
gor0ghiood giffoon:
;efgeacsly 0qo (Graph) ¢o
6370503 80ds08:00003 qbseagigp:
(0205e8903 ) pBqgéipBoqod Equation gp:
cofeSpSihch: cno Negative Bz
8085 e,
RSk oxoobiecgon 92008 Bciaboo
§ Game 65 ...
dl ... §9509050lon0d
203[g2aasl[g socdsadlslon qf:
8 Bi€gmes ..
GloB (0B0500e80533) §0509058¢[qdl ..
¢l 9fglen oc oyl
Glzaogobeo,; ...

efoulclgbticatiiquiieb pREST} Yo eaticlotts o el '

B:c005008:


http://www.myanmarengineer.org

MEF

Embedded Sysiem — Gural

M 11851 :vDJ;l.. w-um

Embedded
systems

and

ooeieeogogg @Eeogcqeoao g%mcﬁooeq;@%oqgé:saqozogoaé Embedded System orlgleoao

cooc‘f]c Joe ... C. Q9 . 86 9e9 ¢ 9 ¢ C
ggae{po@@@O OJ@II BO@’)G’B%@C O’J§.®§°I 086321 O3 0001 803000 ©620D S’BC\DO’DCOqu?tD

C

ogé:ep,oac Embedded System e\p.o’]qo’]wen Embedded System eooogeo Microprocessor (og ©

0705) Microcontroller l§eo0n s3cocscoeepsd System 063(gdcladpd cdgp5teatgéadens 88
23
L

0 °:[§[C\(§eoa'> Function o&oa%cﬂéjpaé Computer System @6@& Real Time eeooégcﬁ%éem

System 0630E[gdClaopdi poessagé 36§00 Desktop Computer gpzaopS General Pur-

L
C ° Q C C C C C C C
pose 890’.)(7) gBOD:@[ODQJ’JS@% C\)%OSJCT)S”B@J’)S(DQB’JS G@C\)@GS@’)C G&)’JCG}(T)GOSGD’)SO.’]OD@II

(o] Q N Q C

GOD’D OD°CD§ q@qweﬂmsammoce?om 902‘33 (I)G§GCD')‘33€T)@J’D° 53?@J’)°®[§®G§GOC\)@@@II

°

Q
X
08“@@99 eqs@:eosowq@: sa§é:ccﬁwosaagz[§pogseogcﬁ .§®§oo']oo@u Embedded System
gprood qpogubgodmBe9a0p0d Broo$, Features gz 90033g$Eq$ System Design [gjopSooo: (sl

Hardwares gpiencopd: c3926a0600005000 9203%[gja0p990905 92096 9207)2065200000 1ol
[PRPORE X QPRI $N PO

L

Embedded System gpsaopd 88saadilgedeoon oBian§, Features gpesocgodoon eaddlg [5&s

C C C C . Q C . Q C C
Egooa D900 GARCWEDY  Microprocessor (ogoeoeoo) Microcontroller 2020382060V
C cC 00 ° Q C ¢ ¢ O C (NS C C . . C C
GC:0O eesao?.[glcxgoo@ogocc?.o?wo s@gpo@c.@@eoooe@og Design Engineer oocoxom)

C C oo ¢ QCc_ ¢ . cr¢ S e C c_
8’36§[§9C} 8’3%1(1)8’3®9°GCD°GOO.I (72§(‘DJ®G[O’)§@.§@.@C° .eaoocq@ep.qp.qesaoc egoocaoo

o']oap_gu Digital Watch 1 MP3 Player ep:o§:i§° co0sc0dS6o00 System ep:ogé Embedded System

N\

Q
D, @:e’):em

~3o "‘(”;9,

saob:@ﬂ@oao?o%ol Tracffic Light 1 Factory Controller 1 Nuclear Power Plant 093

L
C

®§6q|0:mcm 5: Embedded System @J’J:(T% s@oﬁ?z@ls@@cﬂwén

[¢]

E F 2014

300

e 94I§§
9;'!:'& ‘X \\'Jw A"1L"'"-“ - “

.


http://www.myanmarengineer.org

OO@

Examples of Embedded System
06§ 60OME sfao5°[§cooc>°eoao 209855 0dmeePs DV eNi> Embedded System
¥ 3 s (A SPoOgRiEePI0 E M

(703 g Of]OD C|I
L L @

ep:oc% @o%o’]oaén eoeos%:@cf: mo:ooo%@:ooc Embedded System ep’cﬂO ©

gear box information

climate control

C

003€6w5[goon0p)9203¢E: 0yi00dBs00p5 Embedded System gps 661E:0p5:0 0p5:c00(g: (450

:Déu e@moooeoeomoses@eﬂ?gcf: ogﬁem%o%yao?:@p@e&n og%oJ"oo') (PC) 922¢ Network Rout-

er O’)OS@S’BG @6 69096 O’SQ CQ%(;]O% Il (IODO’\)OS Router O’)O%@S’B@OS G&D’)g (73:%8 $ O’JCO (opp1~16] O’)g
L ?o a SL Le L ° L° L a LQ§ O?J". [e]

OS (Operating System, eg. Linux) 1 Router S’aogo%o%s'a@eoao Kernel (A Collection of System Soft-
wares) §§ Application (User Interface) gp: Install [§lC\35009 Run Go:ooosqo']ooén PC ooo%de:

@6@3&3@@08 ooﬁeooo Features g:go seoS:[nggof]Goa:oaén B ca25 Router Function :ya[gqqc)
° e} L L Lo

2053(g|8eane(o3pé ecdmebear Hardware gp: (poensaoilgé- Sound Card 1 USB host Webcam |

L

N

Expansion Slots ¢p: o)oaé@@ éicuoof]oaéu 09399@8 or]of]oézoes'a(s@@émé: (%(%O?%Or]&)éll

L Ol
oy
o
°

C Q C o C C C N
s'aoowej QC\BS’BOGOD’J Component QJ’DSG’B’JS GC\)J?SJ@C
2]

O?%O’)J(DS}O’JC\)@:&)O’)OD’_)O’)’_) O'.]O'.]O%Sgﬁ

°ON

°

ocC C C C "] C o C o0 Q C C C ° ocC
G’B(BC:OgCC\D@: ODO’)CD’)C\D’)OCD@II OIEOG@’)C; 00 O?B[C\EOJGC\D’JO’)OD’.) O’)O&)CG’BO?S@[{%CGOJ’J

C C c 00 C C
Embedded System gp:oopd weg,c20502¢ oeesoom:coo']oa@u
° [¢] LL ]

Comparison

Embedded System &c General Purpose Computing System c)o)aofaoo 692000019203 ¢s gg:QJ)é

L
00 O Q C
@@?C(ﬂ&)gll @QO’.I_)° C\EG’BOQJO’JS’BG:?-@C} Router O’)(D@LO’)O&)CO’.)@G&)’JO’DQE &EO']OD Il (OOG§°GSO’)

Cyber Cafe ep:ogcc: Routing Process S’aogo% Router s202: crg%qmooos’ao: gaofz:@[e§@or]oaé)

E F 2014


http://www.myanmarengineer.org

MEF

OO(?

(m) Personal Computer (PC) s'aogog a?:mﬁogcﬁqag[%cc::
Processor

RAM, ROM

VGA

Storage Media (Eg. Hard Disk)

Motherboard

)

)

)

)

) Keyboard and Mouse
)

) Casing

)

Power Supply

co
Cco
3o
Qo
8
[N
Q
O
3n
o3

o%sJ @écﬂm %§8®%O@C oS:a%f%:e.%o msr-oqor]egn o']o']o?o;)

s@e‘?[ggcf:ego']m ga@é:d?: P90 Watt c0900 eoegn 00500056) Router ooo)cu ga@ OOPOEEOME

L
380'100 2] C&% @g)@ CO’OD O:)“CDOU)(DSO’)O'-]Q I
L @ Lo @ L 7t g

(m) e‘i:%: Router 006 a3:920: a?:mgcgcﬁqjc)%@& (Linksys WRT54G Router)

L

(0) Microprocessor (:fgeeo?og) Microcontroller

RAM, ROM ( Memory 9805:c05¢/000
J pRicq

Storage Media ( EEPROM | Memory s205:c056/900
v FRECPQ
(c;) Mini Motherboard( 6208c0S60 soo:mo%o?og )
(3) Casing( gasocc:e@eé ogé:oo@:[):[) )
(6)  Power Supply ( Watt s25pd:cadgjan )

9900030’@5):3003 %Ezqé@é(ﬂm Embedded System Device soos a?:oé@é:oaé ccécofsfaeoée@

4
CcC O C o 0O C 00 ° C C C C ’T‘ C C C
0533 eqp qeoepdi BBwpder  88sradggCearnepdgadgdmedl  giimbeanesepapt
SBmdomedlompdB: [gopdoonearn Micro Computer System gpisao: Embedded System ¢ps
L AL L

C

s’a@o% ﬁ@é%&ﬂwén oogoeoao PC 08§0J|[099 %o?:@lgq%cewoe‘?speﬂozogc PC Q3200 s'ao?:@[qeo

E F 2014


http://www.myanmarengineer.org

006

Desktop m$q||looomc5c6:éﬁ Design §Cf Embedded System Device ep:éﬁ Design 922z g&oj)é

AL
C

[3p30len Hardware Layer og¢ 8803 c3sabg0decl oonpde) ognsagascloopdi Hardware Layer

(o]

eoTogc Router 090? sfaogooego']m LAN Interface | Wireless Interface qp:@o%@:l Game Console

C c 9

(862005)gpesa030583Gloo Monitor 1 Joysticks  gpzgdeocopdn  GEso3 a0pS  Pripheral Device

([gEosood0bogpds)ap: [gd[o30loopd Desktop cp§ox92030583Clm 92c00503¢  cw5gaoazoopd

ocC . c c . c
%205¢: Hardware Device o) o']oco']oaen Firmware Layer op¢ Hardware Controller gp:soos

o%gogogsﬁ s'aeoa?ﬂo%ooéooozeoao Program ep:o']ogoaéu eoeosoo:@é BIOS oop_g Firmware

Layer c0l 008 cegoonsconscoon Program 0903908@600 Sii
y B¢ SEPIR%E gr D >

Operating System Operating System
Hardware

( omplex embedded
mmputrr computer

(6) System Layers [gd

OS (Operation System) sge§@§ og$<{]|lm09103038 we‘?,qzof?:e‘pm}eoao Window 1| Unixi  Linuxi

C ° C . e . N\ O C
Mac OS ooa[?ggs@og:@[@or]oa@n PDA (Personal Digital Assistants) | Phone opap 6000 ogpdep:
035 Window CE | Andriod 1 Symbian 1 Iphone OS §<f: s@@o:eooo Embedded Linux OS gp: oloé

eooaéu gé:o’ép&é IO (Input/Output) epze ofaxneon Signal eoTe éé o%Looo%ach) &

QO

o C C C C "] C
CO’):OD?JO? C\?OGS’.’)’JCGOSQ@ @DO OD@II

Embedded

MYANMAR ENGINEER FORUM 6™ ANNIVERSARY , YEAR 2014

O,


http://www.myanmarengineer.org

MEF

OO@

03]%6093 990?:@1@@@030 Softwares ep:oaé Application Layer eoTogg orléior]oaén powO

(73$0J"oooquogé mo%m%o%s@o?s@leoy) Microsoft Word 1 Excel o*}ogueoao Application ep:@o%cﬂ
2051 0520333 6000 Embedded System Device gpscaé SMS 8 eax> Application gpsaopd Applica-

tion Layer ecl'aé [g6cloopdn Bsabeompy§ogpegodepsad OS (Operating System) ¢ @0"5@

C o Q

Hardware §<§ Slle2 eoooeaoocameo,o']:\)@u ﬂq Embedded System oac Controller 026 9 C\E@J

Q QcC (Y ° C
c20> Program eq,@, Hardware 03 opcoyadeoieaod Model ooo)?m@eao’)msaoc @@oo@u poed
990:@(3 999?“0@039 LED a%ésdgog@:epsoaé 03?0':39?2, Model @o%eoa)én

o C C [o] OO0 O C o o
User Interface gaqc:sae@@g el,zeoaesﬂo']n S0V g|CeWD ({oeoTeoogj m@'yo']

ooén ooesr.oesogogccz sooscodeon LCD Display 1 LED 8:(\?: I JoySticks gpsi <{>§:quogc
20d:[g[03e200 Touch Screen ep:oaé User Interface s'afécc::ogcc: or]éﬁo']oaén sgscjlceoaoogé:eﬂo:ogg
Ethernet 1 Wireless 1 RS232 0'}:1030@03') Serial Interface 1 USB (0?3090308) 12C ep:gaof?:[gloo'):eooo

Remote Interface ep:o’] golo']oaéu

C (9] C C C O'] (9} C ocCc ¢ Q C
Embedded System 020> odpdesoomepdsnolod  Processor 0 6gEgodc0i&Cqy D920
L L L L O L L

C C o C [oge] N\ C C . C
GOOD&II Processor QJ’DoOgC (39§‘3’3’)o[§(; ? @Jl 03@’).01038” O’)@??’D MlCI‘OpI’OCCSSOI‘ B@@ol S’BB’D»

o]

ooa%?oaé Microcontroller @ocxﬂooén Processor & Architecture GoTclfooéej OS Gq:oao:c:)

mo[%o"o’]w Si OS oodcoon & Firmware op:oné c&s03 sec0l Beepontond Programming Lan-
3P [§20 R D N [P*RC G, DO 2 Frog g

ﬁ o C o"] C 00 C N O T t S t C C C C P
guage ¢l eq,oosr-dgo@ooo CDEII 212]ep) @@O’)QEOGOD’_) arge ystem C\EO@@I @e&)@ rocessor

(o]

005 383l System 920000 5205:88
[ ? M 3 RS

G(DCDé (DGOJ’JS’BSJO%@J’JSGOT(I%O’Jésj o)é:m:@qeooaéu

80@9399:@{: Mobile Device qo:s@ogcﬁegoflm Arm Processor qo:moﬁz:@[@cﬂwén Motor

L

c ¢ Q C C C : . .
eeoc:eﬁor\)ogoeoao Q06200CeEP3M  Microcontroller (eoe’a Microchip  PIC)  gps:

sfa:f):@gcc:eooaén Router (ogoeooo%) Game Console eﬁo:s'am(ﬁegor]oo Intel Base x86 (
AMD Microprocessor gp: gao.gawo[glqeoe@n oacecvpeoao Processor s22: cqj: :55:8C 880500
4 e L O

OS eoTclfoogej ®e:®0:&°3::no qeoe@u

E F 2014


http://www.myanmarengineer.org

000

Embedded System %o?:@[@ézéﬂ gaoé?n:oao%eq;o%ﬁeo:gn -

(m) gézsggegjooo%é[é& (Energy Efficient) 1

(2)
()

Program 0p0>gpieepamzepa3C aaudopspdikap[ges (Code-size Efficient) i
Run-time Efficient @ @ ] (Embedded System g0 5 gaoo:co&;eo’;cc:a o%ep:

L

gaoomoao eeooca q[é Eg ewoe@og anensadeds eeoof:oooeﬂo:@o??oeugo%&

L
co ¢ _¢m¢ coc ¢ or] Q
(T)C\J\|C|§§Q’JGSO’)C8 &LC (25 qo oo@)

o O C C (¢]
BBesprdeqpddsé Hobd J

(oo) Weight Efficient @ @ ] (Embedded System g2 :D@ o3¢ 308, qf)%cc:ee oaésfa@?:

i1
. C ocC C
Function 8’B§EZCOJCD’J gaog:@paoocgmq@c:@@emoe@og gaemzaﬁs*a’x@g

Ak AagS)

Cost Efficient [g[gé: o3, [g8[030loopSn W

spopodeofgpy

o. L C. C.
020007 C2

Oll

JII

?II
C}II

C;II
SII

@II

Introduction to Embedded Systems, By Edward Ashford Lee and Sanjit Arunkumar
Seshia, First Edition (ISBN 978-0-557-70857-4)

Embedded Operating Systems for Real-Time Applications, M.Tech. credit seminar
report, Electronic System Group, EE Dept, Bombay, Submitted in November 2002
Embedded Linux By Er. Shishir Adhhikari

Introduction of Real-Time Embedded System Design , Department of Computer Science
& Engineering, University of South Carolina, Spring, 2002
Begineers Guide to Embedded Systems & Robotics By Sourabh Sankule, June 2009

Embedded System Design Using 8031 Microcontrollers By Balaji, Technical Director,
Frontline Electronics, India
Embedded Software for SOC , Edited by Ahmed Amine Jerraya, Sungjoo Yoo, Diederik

Verkest and Norbert Wehn, Kluwer Academic Publishers

F 2014


http://www.myanmarengineer.org

v
|

!
!

!

|
00656005098 CPEMREEEPLIeBa0RS Social Networking sites qpso? ongReR&3a[gPi0RE 0gCayudgn
200goonjo300pdn  8B8:cSefigp:  30dqprongisanoy  facebook  03adeom  cramRSeodgpiord
ap3agPieapadeqPeges(g0di cpgapSqodypioopd Signiean cpgeas 03gqogPIge SacnEaadiotapd
3§o00dq5[gdaonoodeslgé §E&aapoouigpiancgndcopds 200q)0ePe5ePd9[gF2001
$05005608:d1  mpedlCpode  REaydgnmaadgen[gisCaron  waowIogPiEIRed  ooasaadig
LISeYeEYopleatitleblo ot TslbatslorteR!

WaRSaodgpod  cosogpogpE meogmeslmopmesogiln Bodopqfigqp: 0pdd
Q§l  GO:xPeaNE3VYPe  Sodeegyps  So0npolypisE  3e005309050[godeoqs  gpdgudesods
Slorfatgbaophn cpqograedqpioogd dogoopapl sacpbeaciopal oppBoopiapdeiqed o§iodEfopqp:
sHopdiepeseplgdoopdn  cogpCiopeoypioomigpimagiCiqits  0pqdedEep  3gqdyp:  cagiegIEaPLSE
2008 eoomsolgé  collopgooepd  soepypisCropds  cogedewiysi8aotdi  salgEecmnmap  edeopqs
ocgudeom 8odeumiieageumypist [gScopdecyed8Eaoodi 83618odeagaaciltianontgps Soopolyp:
0666503 0cdyisE  H[gadeogeondadessEaopdi  p3acodypigpiel  6500E¢0030RE  CRgORSEED

qP:00p5 Fe6epdleomn :20§:00m00q0 [§oF0pd

o323 =eqedglipCanon S8cpesqonommed] camSaodel §oelgpadgrond:  38[gEwsamnanpd
cpampsqedmadgaqpielops 88l 2pd=aadll Sigeq vpeeEodogtamem creeee 336eaonCeqg
030280l 08805508066 [§de0lco$Ea00N

E F 2014



http://www.myanmarengineer.org

MEF

OOJ

o gza0: Boelgraifgt:
peR&qedRE 20€ontadadoogoopd wpdoopd
2dlg  ORedepdevpcbeor  EomsadedozE & .’
1 9 1Y

aJonod  ©md9e  oofcodeommal  aodmes(ss
BB gag§oopbey  domqeomnt:  deonqeocdsepd
aepog  wepedlCs  eamnCedigpigy  9GosesEIM
20§:00090003¢  o[PadesBE  wdo3Eesq0ryd
208cv6a3Cepadooy  3epadliad  eoglg€  eond
[38es0pd  opgpsfeser  Feeoomagputigdoopdn
0260005  S3Ed9§  oxgondadion  coE8odesgypist  8E:3oomie|pesaopdur  [gEeuanogpddi
2084e00: 0o508qEq ©2338Cqpie  Ffgrropgpid  o€oomies|gpeandupd:  colelgrooged Bardde
o3 $8 2388c020p51 328050503 e[padgtsoopdaopds odspdicupdieomEsotgdaodi

T obomscos  wgforns ol
o§eomeseplgdoopdn  egelielopleomnagl  [§| (B
oS8 ubezdROdegPOdesqRdsE  gpigd
ofgprsmicocon 20€ead03  20fadfodon:  ©odonG
ofesepd CCTV  onospgps  oS:onCospyps
badudeaad:  sbqdodomospyp:  §esSEqgem
0dslondq  qd[gEadjope§odoniess  onlespgpiogtd
208dgpilagn:8Eooodbi  =8omsndogEaopd:  Bspd:
$C580E[gbo0d1  20EBin0de  §0586c3adoog 20
upload  02E305204030%  ©050&:09002eR0[gdRdN
088c5cagypisé  coEmadigescon  cpeapSaod
Boopd  colsaclopligpiedadopieo§Eaogd  328m
§&{40qpes8lo30005

facebook o3& 20EonEaogn? delete YSGuaPSA3 & Bdlooc coEsses(yé facebook ozé

00800n200p) @503 delete aB20pd ©cvoSAB8E[G: 2o profile © ©depodEE oopéu oﬁ?epog& facebook
602, AdO03 286se0pbsooniwpSom|gdaopdi facebook &l -

end-user agreement 03¢ ad3gj050% c0pd9gE: 0o2:200I
Bfgpieo  cpgogpeodgpiogbeoph:  oBafean
20600093qi0dqP0d  qupcodGgdoopdn  Bspdiopol
20¢ facebook account gpzod copds gododgjeq§taelort:
ao€a80ondloocons comeomEad  deactivate  pie)
qeo05c0pd: BmeomEaopd 3a[gfesepdigboopdi hacker
qpeon Bafeoon  password  we[gpEieonoopd inactive
26oNEGPEN? 3200:565005[036c02051

-

E F 2014


http://www.myanmarengineer.org

OO?

:8omsadedl§ website 038:038 sysadmin  vpesleom system admin  qpz  con§logo0p
BogepionS EAR ogfacberogt wpcheh  ccBEBRSgRERrS cobo  colieod
20pdiqPnc0pd:  c[gIesd:ogEdmg  20¢EInddeqEaagIEdmmdgPsE  odeeoEqodyp:
o3 6omE0p[03p098E[P300p51  BadeameagEdeacoodypoopScond:  cpgmSqoSediogé  bd ¢ 4[gc:
o§eoqSer  eeaogPPITgEad  2003geolglan  3aEomscdedlogt  ofonfcBodaog  aopd
2S00 paopd:cd  cmpdfesB:  Bomomnogl:  cpediEigpigoode  saclopgl:  qpigacloé
33[€[03598E[r300p508 B&aon:dl o€ website 069030E30503E: 2o IP address o3 32933l website ©
203z60P0d 905006:00E(Gsoongdesepdlgdoopd

Privacy sa0¢ [§:afgpoigt:

Privacy ~ 8300pd00mmicdiod  cpaopSqodgpiogt
sadgpo3oopdi privacy §gE:edaopben 8803 3afgp:
QP 0qeoongla 3a65§0¢30r0dee0gE§jgdoopd I
cpzgpiel 3080590  cgodntieseon  3ac[gEacs |
qopeReBoophn cpgaphqodypio} seapigoopbeadl priva-
oy o§o00500:8Ee0qs  [gapdeuiconogoopdn Beadd
GE:aBeoi000:6000 0§ 2005g00qP3a03E:  conx§oopd
3Ceant  0pdoodmaddimommnad B[ 8odgeg
§§$€0p503 252000 ofoeplgdesaopdi

88on8cdndeom mclopimepsé @050gpid 88e1 Sodesgopcudyqifs Soonegpiom  eaR[qe
8Ee0g§ m&o0odoonieadcopd:s 886l =coql  B3QIConnd  omomeeE/cpges:  Saga0pdigpe
a00dopgByp:  000p0030copd:  6oR[gEaBog8Eaopbad  codBlgeepdn  ©pdafo€  privacy  gps
o§000500086005c0p5: 88l [gpagdepiggpio? 88
; faCEbOOk. 320£:308E:3209C:08 000 6oR[gEEE2000 wwrodelops
o3 28consqupdlgdaopdi 3€omsadogE privacy ovie)

q,“ 20080l 32Eoms0503E  eqpodse|gpadegpiclopE
e M 880pbesiglanl aB80ds6509qE0001 3266E0pHIGEIN
; [g632q05qPigrancods  elpejemrsdesnt  §es
20pbn Belopé cpsagpop: Bes waneondeom
Bg§pod  3Eomsodedonlef 0p50005sadlq|

o[3gonzoaon

contntigea: Bb:efgpaifas:

32805050000 Goninigudoopdesepropdgdaopdi a0polgé  coCanerogpizaoged Ssepd
§oopdn 2aComsadcBEsBiangmaadigclon router gps§ built in firewall qpseoddeof mrGOgPIZERRd
0008e0o056a0 website gl 305000:00p050549E se08e[g8Eo0dn el §a38:cbmaEomsd eaodon:

§§03E onerogpzel §03E:c008:3204gg0d AB&:qvam §8Eepdlgdoopdi Sa60mEed: $0i0diwn 32005

E F 2014



http://www.myanmarengineer.org

MEF

OOC;

06 $6630HMEGIYPIND VARSI [gC §3E:d08: 2addg[gE:03e t§o00500igE:uEgdooRd

1 o e e

opgogdacd  @e0pygelopt
meroigPel  PeSeI00  A380562005
g0’ eoglgesqaopdi coalmn eogpiys
QNGO 88eiionns/208:03 (03058
Boddomqodmacfgzacs  ©pdB8ecd o

LA

~ Bl c80588[ER/0f 000p5RMB macgaSonay
— hf?f/ | 3205905880051 03058880832098:

WEB RULES FOF 0028:00[gp: G§dEese00 qEeagicudecy:

- kids on sodial sites is harmful| M=yt
— Bl o pqopbaoddogt  [pjecgdenias
qeo 2[gd3agEdgPd Songp:adqfenn
o€0eemed  ecgudmeon  Sagpiel

g&ouddooqgls  28m0005gede[gts
28ECecdomsdegs BopgpegEcdelopé mervicodypiel 8053E:3EqpaB8cdagp: [gEygssioopd
28oms0560nmogl 33[gCentapdi dBmaojpeocdelops so000dmasepudod §8gpaopdmadd SBofpgp:
[0316038200508300R5: 2003[gjao&aopd

sgodeepadBiopgpizacs[gboopd:  EomscdopE  eogoogEaepodtid 2003 oBeoy
00500l 88mmeomE  Fopdefgs 88 ubeqemagodeacoodypidiopdefgta 33036038
Bé:cfepodoqga BE3E:aBEep 328EmCendomsdqga B86cupddegtioo0pd030a0pd 320005 spgepud
038058 E20p5908 2§ §{g0$E 205 SBegPs0020pd :[gdsagdedIEgpigrod c0pd jrovles)
328050560 60R[M30m060..." VpaPEd oMyE FoEes0p503 caggEOddeRd

88 [gpeqdepooqe? opg
R$qed0RE eed[g[gta00p5 /A
Fsepuda’  8odesles[glgdoopd ] 6
% Boomdh 88 wpdoopdesepsd " Proy a
ofpoiopdl  dEodecnadop m L . -
oS ogopeogsbmopfesert " _
00000 sagedgpod  aBoonayE
0fo§oodmqs  c0Ca3dmaopt:s
a3 ewadogtioespodaqp: [gopd
8E20051 a300obse0nad coagasomn PlEASE ROB ME @@
ooScodialpin wi3 X
PGS cvade§lorepdaigp: $98E00N 88ciesadEeanoa’ 888cdeegsé Soompolypromem
gododoowgpioncopd:  eong(pdes§taopdod  dBcomqdlepdi 886l esodlge  cpdepsggpiad
32600:80598000:00005C 3¢ 8803300038:qds0q8sC  3asepud[ggsddagudaneucddupdi  facebook o
friend 03E:00p5 20€5$C 32080000056 E:8:004PEe1H05200503 2003[gsol[gEdl

E F 2014


http://www.myanmarengineer.org

MEF

20063203E 390 [B6:algpodfgt:

0Gogl  opiqo00bepiaoaiBlidlon  cpqogiaedapieeopidfafisé  ogequeloyieq:  cpbod:
qp: 6enCgodgtiadnd FBEopSqjom 9Jeupcd 20EBWBE SABESBESRE(gE [glrpSanEaopd
cbobgly opbaonEE  cppoparteopitive  Bescybonciel  oSieonsrh ooy
0060902081 orgaBBigp: 30::c8c80€  gE:deipsaedmangt  dRSqomgpd  eendlogpdecy
§o390051  pEesiglomSyjomsé icsiad:  sBieeicdmncomEypiond  o¢adudeaadubom  =a0305
20){g§E0p0  B3ud3Eogndigpieupcdooodod  aooB[geolgEll  co€manpdqlmeesgE  GE:o3dEdEeom
0RSQJogPEEg0530005qPisE  3200gI9e05008:gp:0d GE:03El 0S006gbeanE} sadeudgtiedad
06600:3E9C{es 2005038000l pdesist 20058 00aB3ga0gPs C¥ECcsigEsCocdoondean saeloptE:
epgps 88300050p[Bs  CVoSEENCES0sE  WOEOREESA3El  saelopligpa  GE:odmeedl8de
domegodgp: 300§ 6o Jdgpa status gpzonEfgEsoopdeopd: 882000603 AB8ndeo§Caopd sacloiql:
006q0 [§520p503 28§co:dl

pgophaodoyedghecfgbisbercy  egoodood
[pjeogongtaoopd  [gooosomdqier  320063203¢
¢ oged  eogpodoonsaopdees]l  maComsodopé 88
on€ooneomn  saeopEimaepypelops 03805e§SE[gE:
o8lgdaopbi  welm  FRSzAEedloge§ooepagt
B0SeepEagdsacondypisé  opmgpdsgtiodzacdl
@oopdq  30p0efoodeqEmoged  opioniny0pd
8326600 H2epdzq i 30503004203
ol c3udeqpdoBudeag:n’ saa3lgodlog00pd
0096005 07RE AXEGEAIPESEET CPGOREGED
32094g|g20p5000: c0pdogCi0dieaepd 32905 0dgS[gdAa0I

E F 2014

003



http://www.myanmarengineer.org

OO@

F200560gP05002:0p61  0300GEE3I0P3CVNYP:EeA Go0R5E] PEMREERE Bopel 360MEN3
§PegOlon 30305000608 E 205N BmaeomazEontomieam sagodzacondqpa Sgps status qpsi share

conseomnzefopCimaepypiocopd  activity  gpodfogdog€  dBopel  8odesoneomooiad  3acgudono
2039058E001  ofEaqodgpimeedioompde  cod§escpbesepart dBopsé  oCenyPed/efod  &E:nd
0D:02:§E0pb[gd0pdI  006§8ECOME 3063RE  GalopesmrdeqEmmMoR WeMEqoSed ofiee
200q0n§E00sEIg  MamRSqodopt 88l [gpgdepsagpiaopd  883acpdeandefesizaediogt
6319865000503 2003[geoE[gEqrlepd
Ri&selgpadgaa: clgqtiq§spdicodagp:
pgpSaodel SBofegps [Bo:efepodgypiod  qEadCaelyqti:8Eas3a0305 6305Alspdind:  gpiod
23§c80550q 5822600051
2) fgropgpie  [gSec|greoqeomeagdgpisé  cpmagpeBeoglean odggpid  3aEomsadogt
3056020 0oodlséi
J :8omsodedlogt  oo€cdodoogaopd  208coCoonropdsag$ocddq  fesepdod  9Baod:dh
fepopgpind B3cdeosd salgereseegpmaadypiod of[gEd 2088cde[plaq) [gSegedd print
screen o&sq) 986:e0p5:030:8E20p5
38qCaagigp: o[gEm6 ©Bab0pdqp: Bfeoggleedeoqsst olgdooaopdiyp: olgbeoqSzaogod
228005053298g|g03 72§2005002:l
o8meiod 20005 00 soemyPe  33B3E:cbes: cu:dEAl olgbess  e&ieuiBEepdaddlom
32E0m505320026[gREeom eSigpiadam 3addgcleor
20&aB0SEadfggrddleor 88ag:angsBodaoiandyp CooSfeapPEdqepesePyPd 32083203¢E:
00dlsCi - ©050gpsonEadilon  o8eodBiwonill [gERE  odelgesdnianst copedqSgSdlon
popb0m:6a0 GHEPYPIdegguddl
20fpbedigle  odqoMst  cpgegpqbBeotllstr  sacpbengiiogiqome  dpodeq;
030502003gqogPrepddlséi 20EpesiglsEuodooa50p5gP: CPeREEE5aY vanalsti
Friend qp:od c00590pbaddlon 88300800005 98/0a8 8odGiw cvndddli personal od: sacomE

006903 83cpqCigpisCaoadogudes B:ao§condh

PGOR8qo53204{gePogt 3600E0d9320305 FB:ee:8006998:008000:Cl 320Ld 20EIPEoNEN?
2005000533%:0[ge3dlon  aBeweicdadal  epboopdmaclopEimaepencgody =aadselgdlsCl  sB:eescd
2006984 22607¢30060009 c0GROAl

2082006200303 B805608Cepd 65adEqodl algpadaddyp:od c0d3[gich 2o& profile o3 eoglgE
8E0pd 9203320003 m§2005002:3l

20€onmudeaBangp:ad block &1 unfriend pdeS oSeecodlsti

M E F 2014 O


http://www.myanmarengineer.org

e LI T P S

PeR8qEdP0pd  GomtigSeom  qdgud i}__,, ‘
Qi oSo3onpdSesonndoonfgl:s  [gboopd —_—
BelopCaopd:  mmpesepIss[grie  paodieilts
GRS cpuopSeodmcdichiod  oSeop DOAY%E va 8’3
e d . vv ] C ~
@apigeslodatilgboopdn Hepogt cpgoghacdepio YoumLAK oFEIBRIVAGY, ON%ENTERNET...
ODCPFONRQIGHGAN  ©I0IYPI0RD:  §65$0503
oBgeobglaeovpdn 88cfeil soffmogdd cpqogiaedqpicy sapiglafisbeacy  cpgaghacdelopt
BB8moBigiod  B8od[glsqpscopd:  eoglogftaopdi oBeogmaadigieom  Gdgpgproopdstang

— — 3803a8805c0§Eeom B&:efgpadgodqpencopds
\//\\_//\-\//\/\‘;/ ] Bpdloeonqeoepdn  w9esdgdaopd  [B6elgrodggpist
Na™ g oy Q
)\/\/ N~ Bosefepodgam:  olgql:qSspdicubigpion  cpgopSqodel
N N agepday  BglsorcopiREeoaiamcgdd  spsomeslst
/‘“/\/‘.%ﬁec.v‘\\“‘ . 000550565[goongEsom(gboodn  [gaddadlgeor vy
/\/ RFAd  opgqafecqs  spepepogéaddilgeodgéonn

\/ . % hslordd]  303{gRCqScdmbalops:  codeants
\ > b |

- 09829098 ojeagiegiqodod 3280:000903053lo0pdl [gSwd
2EqE80u3q6 Bompolypizaiad: 030580558(gpglans: qéselglogdleor

§E:afos

OUR EDUCATION SYSTEM

M E F 2014
O,


http://www.myanmarengineer.org

MIG1S o Silygr ATEOW

oorscofir> B> of8BEcg: 02058880y oy, o gobiEiop o voephicgied ofp3dkoocSs doo)
00 9903 s660050360; F8eecd 38l ZeomE:eds trubo jet engine eozade(ypad qod Rolls-Royce
Derwent V and Rolls-Royce Nene I/ Nene II 28q€e0g030058, 6ocgod3clonudi oomcoéencgnd coeodecon:o)
[§oB§on 9903 8, Rolls-Royce Nene centrifugal flow turbojet engines.40 &, 330p ©3g0502006:60303A G0OAN
26030606077 Q5e0givoy  83EqConpdesmndgod  888w00dad,  A3nderrb§Cenonndopiad,  eacot
§30o80pdloncdi dleod Boejopelend 88wocdon 83a8qiCecynd 2207848 Klimov RD-500/ RD-45 o3

0005p68ESA0o0S eo?ocﬁ(gﬁ 1 8 RD-45 or? improve ooocxPo|§ Klimov VK-1 &30 m&q&or?oqcﬁa?ooélooosu

> i 'IIIIII |

MYANMAR ENGINEER FORUM 6™ ANNIVERSARY , YEAR 2014 www.myanmarengineer.org 0‘



http://www.myanmarengineer.org

MEF

OO@

VK1

8c3§pa88000503320305  32607E:90:3EqC33EBEEComum  cgnedlen §op Jet fighter cogod
28E0purd[GEES Soviet Jet fighter cogq, 2s00[gbcloncdi 83aCqEY, g&asodesnaddy[s bomber eogad

00g0503053058EQ prototype advanced high-altitude daytime interceptor 03p56800058, o§[03:c0ns ones Miko-
yan OKB o3 03§[032:30lo00Sn Mikoyan Designer cogo 8 RD 50 32EqiE3, pressurized cabin oBsaaddg[S: tactical
fighter 03 1947 & 000& cBoglyeoy [gIpo3Clonudi 1947 Dec 30 ¢o ocowedeom prototype S- 0103
§joo§eddloncdn 1948 test flight oo GeqSerc0om Mig 15 320p5%, mass production 326[pod3agP:acdapd 8
3 [03pe2:3loncdn & Mig 15 o all-metal monoplane sa§je3a02gbcloncdi wing saes &, oncopst Swept wing
(360008603 6geontiBspoon0383E:) o3adio) fighter sadjpsaondgdoloncdi Sl Mig 15 v swept wing

05500050300009%2 soviet air fighter [gdcondlonddn

Mig 15 &0 trust 2270 kg cosgd:8Ea) single-shaft turbojet
engine RD-45F 03006808002:dloncdi cond0560320655,
ooy 23 mm with 80 rounds per gun $693, 37 mm
with 40 rounds cannon 029oo6s08oosdloncdi lsalgé

3900038690 @0 100 kg or 50 kg bomb clipper copy

Alo€alonudi glealgE o9.§, oos:§Cgmeagd 3260803
M [4CooC8EB,  external fuel tank (250 to 600 liters)

-
N\

§8§>6]o&3]eoa:oooSn

delopE Mig 15 om0 §qideon; fight time 3, per-
formance Seom&:03 g€  g&mfyE  cvodsodeopd

00680€000:03320905 0p,6905328l00 360 sedi,

E F 2014



http://www.myanmarengineer.org

e[p8ERGE 3&0r:0635,00q05 [gbogEiodeogen 22g84q8E3dlonudi dlelopé Mig 15 umqgpsd, 35?30903395]

0800 ooLedsd, 360mEed: (96033a(gE Silver arrow 83(8k $96p50Fivdloncdn FIxds cf} ouao?oosae§§ qeo
N

a805dlonudalapi ’ . G

@
\2\\%\’1&/ /N%S o095
[

Engine (Exploded View)
Distributor,  Distributor Cylinder Head Cover
O-ring
Cylinder Head Cover Gasket

Rubber
Grommets

Cylinder
Head

Intake
Manifold

Camshaft
"""°V Intake Manifold

Exhaust
Manifold

Filter Gasket
) Water Pump
Water Pump Gasket
Exhaust Manifold >
Gasket Oil Pan \ Timing Belt
Gile Drive Pulley
an
Drain Bolt /; Gasket
Crush Washer Oil Pan

Drain Bolt

MYANMAR ENGINEER FORUM 6™ ANNIVERSARY , YEAR 2014 wWwW myanmarengineer org (,(S
. . )



http://www.myanmarengineer.org

3§0pP§Eoo500fG: s2000degiopadt: 8o
sfoxn Fgprcfoqod 3805=08: 0obedi 8§8:cnbe
o§o3Bedef 88850 mesy  Inspiration (deog
o} of|,ca0e)) opf c§eabSloncS

b e300 qbglomiey  [ogpSoocd
02800300 ofsforn o8 ooy reference oo

\ -

; é}oo ms?o ' magazme eorg 000@8 39"?][""?][ dons cﬁi

3 %m&@&mcﬁu oq$c;oo§ sgeﬁooeooo Insplrat1on< | LA
.§Goo§ s'ae§§mem é%o%:ﬁmé?égogcﬁ
@ﬁéﬁ

' 390308 ooo(Mu5|c) o3 s'ao@c;co %6]0005%- . ".

886:0pbo0fond sm?omosms @5@&;& 1

> ao3orestficg 88GEMEad0) Searqoioobs es
050005t 026donBe wocBomed [Fg: Aoaer
8y opqeBal  ohoBigmog’ ppbagodenyd
23c3edcncd 8o $0m:er3d edlediodand
Inspiration Go&:cnd  Music o 0§60 SR
ecdaBqé  ewilonn 58 :§EBqE :0SieemE (G
Music eoR3qEd: eqpEdobesomoon  adesms
Bbesa) esepe> oBoeo:gi€oy mood § c8ode0d
00 c08oy Music eog & m[Fgoonioncdaocd mlge
ogodGeeomy  unplugged show §op esepecoieoy
2303000501000 0delondecocd  03uSo3E  ndom
B ooy BBl Basbaboped sheles
doocdn 938 sSeogenad  ogaecoeped  sketch
board eoo3sdesloy Artine 0.3 pen coo: =g
0pog2dloned 1 0068lmed  sketch board odled 8380
apcadqieony oxesqls oxgedlon oodgreozeslad
B sketch 988 9lo3brecs cop gop:dlonu i

OJO

cobesepones Traditional § Modern  ¢dlE:0bom§s

oo pSecSeffE:  ofpdopioy  project oaby cpSd
Biosaony 52003l abionfls so§fiEadoosS
RS[glom ©4,03E[G: sketch 6805 1 autocad § pro-

portion GoEd305%  0d: | GeL: O PYSERMHED
Alonudi 6§905607 [g§er0§do) dervieog(oed:

MUSI_(f eog $7:6000¢ §E:g- mood edlconad sazoelgd

= 3o o ms et 5 -
e 4 S - TR 2 e, |
P - sy ; IF & 1 =, -
I L
P

qé]oooSn

amscﬁoé]o o$08 Gmec?lmGSoo&i eo$or3

ocBooncd 3050 B3 0B onffecn client ogo

coRiqCs eoql.gg.ooﬁeoq. [§680loncdi 09903 saesd
c0pbs 0300060308 82260338l AdEa0H0}
2YSe0Eomnd 1 00dg), project cop ¢oeo; mood
o 303c3 [§Bes0omy clopd sketch concept ogad(G:
:egpaood  83E:e0960:8E30l00u0dn 22038: sess
909360009 BBeuiqto;  qEp8ad  =0dm0d
b ofotooflocssbf cyoiwash 3Boofch
oo o, AeScortfioBioiogs
cos§Eendl
88850 odboanchmesy =0y wedhecge

oopobdlogu ogaaficoqbigeopd: [gBecospyn 20feadd
03 8&&:eomEiecnieoy 1 Zg0pm 0803 comEieaznd
%[ c0030ondone5005e3qE Inspiration Gogeopds
DS 36005gpigp: 6omEiesdadbecdi QoS o3
9lopd: 05&:d  6[gpeso000d @odaudiropds
S0t 1 05BN oD theme | camera 3209380

1 Background music ..020[g¢ 2003000z $e0:00&AlaAS 1

E F 2014
O,


http://www.myanmarengineer.org

MEF

°JJ

ogy| ©05deBED =8 @odER, §a003 Googp | Inspiration GomEieomEsy 03udy, ©soBigeoz03
doofpSencda8q€cd mood 6oy GomEsamnedd i qC98§05 0dodeogs  wsoBieogqitomnddn erwodon

ogpec :5ba0dehiod Boo [§0) 320305 | Sobeagoeoph:  8803],0§0Biq0REin denige:
Musician cog5eogqe  =oq§mrS0siad orSonodom eomnieomtsy 32003085gP: ©$038ES  oyfeondy
ofopeandl 238300305 :§8c08cd dgp: Iepey | eapqep Gaponidy ©=dE:mocrim 32600005
3B88050p:60005  §05682603$66500055Gl000SI 2[geedad egpcoéilonci M
cfiscrssy sHscafornnen S
coni00§) sagoprofiig oBBesmoien Boifl ooffy

0) “Engineer” s80% adlumquan “cleverness” 33384205603 00509800 Mingenium” 0368 s08:0005003035 [§8SloacSi
J) 0%greagEenadiznesmnndsadlgboy UAE §E¢ Dubai [§,0n Burj Khalifa
07 (58 0 Jo 8o (jqoq 60) 3203[GE oS

?) Giza 8qu{diom oygpapguSaaegaasbupicdyn aqieaoyep:

B8 B sqobwd ofodoqffesy emciopmngmsd S
0858000

G) sogpofcdsy  083o5a0egepeogd  soodogudeoiconol  Panama  opsel[pl:  0opSeemnodgum  3e053aded:
38qE0nBE038:0009[gbloncdn  30000eedE:  jgooo ofum S  omcogRdagpBe  sagEPLSapigrpad
8cpSe§igladen Gooaddlogqdlonud sagpipum eepaldig:s, elqBeogelopt 6a0e8:3qomgbdlondSi

Lock-type Canal

Lock Gate ’—‘—‘
R = P
gy e
B lo!
H .

Sealevel Canal

Carving through uneven
terrain unites the two
bodies of water allowing for
equal sealevel passage

M E F 2014



http://www.myanmarengineer.org

iﬂ*@@m@ HACTS -
Eﬁ@ edoboBicomabyy  ecoopq  goddjodagem:  (drag) o} mﬁf?ﬂﬂ00=$5‘°ﬂs°°3"3

sagcﬁom:eogooé@z [ge9Saozdlonadi dlefopé qodsnlgEeqpal eomadeogaond ealodSadieoy o |
Beoseoe[g§Edlanddi

6) ongr=agpded: Suspension od0msadjEmaonimeon quESES Kobe [§,¢2§0 Akashi Kaikyo odom: [g8dloncdn opee

6Erd3[G: odomesagpdum opeo Som (6g e o) 3268 §olooud

Q) 296o§m§§E¢ New York [§,0o Delaware Aqueduct v Go00050):ee[g§[gEea3a0R05 3200g0y 09R3q0e%:
opee[grtigdilonudi cogpaSescateoypoiosieognl oglieend [Groboonf: saqpbe(gs opq oBcB8oxm (og 88)
308830005

©) 0o & ogb 9563203800 Colorado [gBoodecgpod 0opbesmod3a) Hoover
Dam o 93[g8 q 8 G0 (o 80m2) 3208 §loncSi

B) 0qob§8con  [48gidgtodioolontaoomiomn  macqfsh: 02850 g B
BcBBomshs (02858 o B8381) 0B ogorgdoncS ‘

00) Titanic 206050 235 o0 G0 (6 802) §loocdi

00) 6LE’EEYo3 London  Eye o

peepognsafed:  gpiquood[oB g =gt
08 802 (GG, J 60) 268§ dloo0d

0)) 039732q5a%: GCUEUI05§ LV§OM3CVN5ABEGP: elglgmes o
Joo (6§ c0) 32[4¢ 203§ dloncdi

§Exaeg

Ref: www.sciencekids.co.nz



http://www.myanmarengineer.org

T c—
) P (

Raspberry Pi S0

006$,690503C  $bs0pm[genianaopdstany  32084gIeooBrondcoeepsbLgigPicl  3aguSIED:
copSeogs ooBESfReS: sammouSeondang wobor anosbopiemepiod NPy wopdl sageSony
0peeontogi8eomni ddon:copbionndomean Laptop gpa Tablet gpa Smart Phone qpzo? opoqudgo 3203
o[y dloopbi sagudseenieanicudecy 38egpodecolgdlGs ddlensonoSomend [gbooodi od elogpéol Nano Tech-
nology qps00pbcopds Geodeniconilaopdi Raspberry Pi 20p5 sagud saoneonicodeom mpdgiomod(ydBs Credit
Card sagudssongoondom  Single Board ood9zacgé: Component sdxd:  copdoglsonpdescnod  coxdl
2005 oqpghioa{sE $ 25, $30 gaoyaotom vpmeqipeSodSopbanayqbat apdgebapobapbooni{gEisboopds

coppiooniqpn - co8ondiooniqp:  Project  [gopbepog€  qpigomaeanaSeanglgeocyl,  eopligps
23, 500p5:4P:320205 3209:qi§E60000005098qpi=0305 Mass Product coo5cp68Edlaopdi pows saxgE E-Library
o8 copSasonepSsidn sorunfarnfl st SasborSis capfieBE o oSioS,
oyoo&dlepdn Raspberry Pi 03 0oduadgepdeddon p 6om&:es amoqaoé o ddladgasoSidlgta
sgudmoneanicoSeomneopé  maguSonmeg elgptioonSeamntEgl:  0aopdemomgEdepi§iloogd o8 [g&
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o Project gp:od 2a8oms0503¢ sacgudonmepey 8E[G: powrsses[yC Traffic Monitoring osd1 Weather Station |

Web Server | VoIP PBX 1 GPS Tracker i Super Computer 02005[g¢ eeqeagnd eop §8Edkaogbi

Hardware

Hardware 3538:0& Broadcom BCM2835 o3=aaddgom> ARMI11 Processor o 700 MHz (g 2ocpbapd

§E3o0pbi Video sa65(9E 1080px 2203 Support oS HDMI port saadi{g8Ealaopdi Audio 2238:03¢ Audio Jack

Oloo0308, HDMI [gEcopbs 30038 Edlaopdn o3,6a05 Built-in Hard Disk wdl§jo3 Storage $& Boot Process gps

320305 SD Card o3 =padd{ged: Operating System(0S) o SD Card ¢ o080 Install [geoSedloopd

:20)4g|ean OS oo Stable 2:o[gded:ss 320530094g8E@000 Open Source Linux [§ddloopdn :2600:805 Specifi-

cation 03 62220503¢ GeRNEEARd

Model A Model B
Target price U535 25 U35 35
SoC Broadcom BCM2835 (CPU, GPU, DSP, SDRAM, and singe USE port)
CPU 700 MHz ARM1176JZF-5 core (ARDM11 family, ARMS instrucfion set)
Broadecom VideoCore IV (@ 250 MHz
GPU OpenGL ES 2.0 (24 GFLOPS)

MPEG-2 and VC-1 (with fcense). 1080p3 0 h 264/MPEG-4 AVC hish-profile decoder and encoder

M emory (SDEAM)

256 MB (shared with GPU)

512 MB (shared with GPU) as of 15 Ocwober 2012

USB 2.0 ports

1 (direct from BCM 2835 chip)

2 (via the built in integrated 3-port USB hub)

Video input

A CS5I input comector allows for the comection of a RPY designed camerm module

Video oufputs

Composite RCA (PAL and NTSC), HDMI (rev 1 3 & 1 4), mwLCD Panels via DSI
14 HDMT resolutions fom 640%330 to 1920=1200 pls vanous PAL and NTSC standards.

Audio outputs 3.5 mm jack, HDMI, and, asofrevision 2 boards, 'S audio(also potentially for audio fipuf)
Onboard storage SD/MMC / SDIO card slot (3.3 V card power support onlv)

i Tl T
Onboard network  |N one 10/100 Mbit's Ethernet (§P8C) USB adapter

on the third port of the USB hub

Low-level peripherals

8 * GPIO, UART, I*C bus, SFI bus with two chip selects, I*S audio +33 V, +3 V, ground

Power ratings

300 mA 1.5 W)

700 mA (3.5 W)

Povwer source 5V wia MicroUSE or GPIO header

Size B3.60 mm = 3308 mm (3370 = 2125 i)

Weight 45 (1.6 02

Operating systens Arch Limm ARM_[2] Debian GNU Limix, Gentoo, Fedoma, FreeBSD, NetBSD,

Plan 9, Raspbian O5, RISC 05 [31] Slackware L

(@002:-0) Model A $& Model B o3 i Specification gp: §E:009(g0

Raspberry Pi 2005 CPU 6l co66e008gaadE:0p¢ sa0:500:000007a388600500p0s GPU 228E: 0gE Debian Distro
008002260000053 Full HD 03 sacodsnedlediod [03008Eloondn System dloleadEs o€ 5V micro-USB Connector
o[gd20[gC Power Supply 282008 oadeon Smart Phone (93,) Table § Charger [03fgScopSs saad:gi§ Edloopd
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Operating System ¢ncopSs Linux Distro 3aqp:esé sas08algdloopdn con5§oge Debian Base Raspbian OS
03 220%:qp{30loopdn Raspbian 0S o3 e8305mc0Een Download gje] 0620068 EdooRdi

http://www.raspberrypi.org/downloads

Raspberry Pi Project gpso3copds Esell ooepiol website [gbeax http://www.raspberrypi.org/forum/ Raspberry Pi
Forum o3& eapcongEdelogps onglgql: §6:q16c805dloopd

lome Lights o
@ d &
° rmi
- —
Web Server Home Automation BitTorrent Server Web Cam Server

Weather Station Make a cool Tank QuadCopter VoIP PBX

Media Server XMBC Audio Book Player Arduino Shields NAS Server

($) Raspberry Pi Project =o§),320: Screen Shot §odjgoon:d

Reference

1. http://www.raspberrypi.org/

2. http://en.wikipedia.org/wiki/Raspberry_Pi

3. http://pingbin.com/2012/12/30-cool-ideas-raspberry-pi-project/

4. http://www.instructables.com/id/Raspberry-Pi-Projects/
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How Brain-computer Interfaces Work
a:65wh € mEygon ndiajJdiaringbcantnad

How Brain-Computer Interfaces Work
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