a v A o a = =
WANINYIRBERY7 : NsAnTdueUnsUlad

Green University: Green IT Implementation
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ABSTRACT

The aim of the research article is to present the practical guidelines for green university
management and green IT University based on the policy of green university. The policy of the
green university is to reduce electricity usage in the university. According to green ranking of
world universities and documentary study, the findings show that many major areas or
dimensions have to be done for the green university. Green Metric Ranking of World Universities
was held in Indonesia in 2012 at University of Indonesia. As a result, the criteria of green ranking
of world universities focuses on eight major factors: location, public utility system, energy
management and temperature change, garbage disposal, water supply, transportation system,
and educational management of environment and sustainable development. Regarding green
IT Rajabhat Maha Sarakham University, the main goal of the policy focuses on reducing
electricity usage and cost in the university. The scope of article area covers all faculties, divisions
and offices in the university and the communities. The green IT guidelines will be implemented
to the university personnel and the practical guidelines will be trained to the university

personnel. Therefore, the green university project consists of green IT campaign and
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practical guidelines for green IT. The current support of the project is producing energy saving
software, cloud data management, Thin Client, black server and virtual software. The green IT
project emphasizes the participation of all stakeholders in the university for sustainability such as

lecturers, supporting staff and students including people nearby the university.
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nslfnuedosneufiumeidiuyana vesynang asiedesisluuuieiowilfe
(Desktop) warluwuuiadoud (Mobile) ﬁy’qﬁﬁ]ummﬂ:ﬂ wiude wieausviny Jdlunisdniuaiu
uAnendesigardeiiunufuanalunslinuumun sindununiuled Tasazdesdinslrnimg
ansdlanazaannumssminvioanairuadifnousudiiuns WeliAnuszavsamlinnian
Tudhuvesmsfanitenans (Printing) uvninendesuinazdeaiuunujiaialuns
THaTesiun asununsandununiuled Wy msanmslinszay msldiedesfisnisnty nsldviing
HwanuIunaesueu usu
2) seAunidieny (Department/Faculty Level) laud Asug/d1tin/aud/a1913%
Usgneusemssiunisded
2.1) gunsnikarerenislénu (Equipment/Lifecycle) iiendaslugusieluil
2.1.2) wufuRlumsldgunsal 1wy mstiuudfualunisliiaiesfiurisamiu
Yosypanstumieay {usu
2.13)  wnufualunsdamgunsel 1y msdavaunsaifiifunuy Mult-
Functional vi3egunsalfitasannslindsnu 1usu
2.1.4) wuWjiafAlumnhresfumedinsnldnulmilivengauiunisly
nuuazinMsUuasunesiamesiazgunsal Mlidesnsogiamanzan
2.1.5) wufuRnatunsuimsdanislunisanu wu mlaededluvuei
Tolleldeu mstvunnsld Power Management wiun1sld Screen Saver msuSuuasmthaafinomung
fusasluios nsldnszavlidosas uaznenemdafind 2 wih wasldlmuaUsendandn Wudu
2.2) wewviuas Tnensfluuauoafinlumsldseniuag Wy nmsfndsomiuaddae
Usgndandanu nshansfisesiumsvhauuuuiaion (us
23) \edetnensdoansiiugiu (nfrastructure) lumthenuiinisfndandetnenis
deansvesynainsegiaing tieldau wu nrsldiadesiusisaniu nsléssuvauasaumaves
Wwiinede visefienisdeanssu q WHusu
3) sEAuNMINEdy (University Level) Usgnaumediugag 9 i
3.1) msldweluladuuuiaiiou (Virtualization) UM1ANENEY a1115AAMUAKLININTT
THmalulaBuuuieiiou weandnuresfiawesidsnnesluguddeya
3.2) nsldmuddaya (Data Centen) uvnIngndgannsaivuakuInensidauddaya
Tnommnognsliiwiadendafunsussndandsau uasiedenisniugugua
3.3) nsldszuunansaeniiafs (Cloud Computing) umTinends anansawgfiui
NSUINIIAN 9 NTFUU AATIANSISRUY dawalvianalddnglunisquaguddeyavemninedy
34)  msldszuvansaumaiion1suimns (nformation  System) um1inends
annsnannslinszany fitisanmaiiiumae annslindsnuvesdiinny Wesanegusidaianuna
dududeya visovhnuiudeyals
35) miﬁmumﬂﬂa/msﬂizsqumﬂﬂa (Teleworking/ conferencing) UMINeNae
anunsaimuslildiveliladansaumeationsinng fysansisududeseglumisnu Geazdivannns
WU anAlgane anuaiivnnnsas annasnud1ineu
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22 swumslfrumalulaBarsaunaluesdng wn dde 4 nddn wuam
UfuAnsuledt aunsafinnsanlavaeyuuesmeiu dwedludwainisldnuaunsouuls 4 seau laun
nsldnurauiiunesdiuyana mMsldnunelulagaisaumalumiheny msldnumalulagaisaumna
lueeAns waznmisldnumaluladaisauinasenineesdns suasidenveswumeuuifvesudasseu
wansliiansed 2

a o v a
AN5199 2 SEAUNSIEUWALLlagaTEULA

sgaunsidu aandeenssu walulag WU TR
nsldaudin  Distributed Standalone 1. idenldldnyaiiuszudandesuliin
UAAA PC WINNINENToear 90
Local disk 2. \Beonldfuinzansunisvihauuayd

Energy Star 4.0

3. malnupUszndandsnunaraiadeaile
BNYINUAIBLIAIINA

4. fdenvdswadeddundarsueuliaui
Fosmsiitothndululdlng

msldauly  Centralized Client/Server, 1. denldi@sviaesfisesiuimalulad
WU N-tier Virtualization
DB Server 2. Aakaszuuaruaunslindslniuuy
onludRluisudsniies
LAN 3. 19 Wireless tiloannsldane

4. Honltaunsaiuuu Multi-function
5. dnassgunsallimangauiunisldu
n1sldaruly  Centralized Server 1. saud@svineslnduguddeya
BIANT Virtualization
2. T @iy Virtualization
3. fMvuagUkuumsdnnisnsldndanuluih
iUszAvsamnneluguddeyai PUE~3

AMSLTUIENINN  Virtual Cloud 1. anusadenveldusnisurseseiidudou
DIANT platform NnFUINMsMBUeNesAnTIioanduyY
Cloud
storage
Internet

fiu : wm AUTe (2552 - WA 65)

3. wuwamnamsdaaiunsiniuledi
nss0A g33auYt [11] nd1231 msudnduliAaniuledl arsfiansanuuimsiinseungy
Aawmdeunarnineinsensy 1iun niwernsuywdaunnemanie quanendle ensualanufn uas
AUSTINIIESTIN uwmsmsduaiunaiannniuled fuaneusenisdsd
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3.1 asimseusulianuiizeansuled enseduliAndnddnsruveaniinnumn
seaulueaAng
3.2 asUiugivimilvidudifen wu damliluiuaguudum Jiudeulnudveain
fuenhaulhduafiauentounas Wusy
3.3 Ausinssasadiudensuled wu dalassnsusemediuty davesausvunduius
NN TTUTAUTIAUTETIEILNY Lardin1TUseMALTITUAIUAAAS NETIALUNITIANINTTUANE
3.4 msUFoRnudusunuuliunesdnsdus
35 msUfiaauuuimieniuled wu nsaanszaunisudssuilotnduldldnig
Fanssvulefiuuvesdsi furdunisaunudarhssuududuludmiuszovailn uagnsuduuss
sruvnudtlidigannmmsnvduandon
36 dailassnsiduiiedrsisnnud uasdiruafivesyaanslubesiiieatesdu
UlU1Bea 9 Tt mum iU as s unswE
3.7 ansdaasaliinnsfnuideiieatunansgny uarannueslefifunisuudsu
ngAnsaululudeou dedumnuAnnananisnssinaenaudslauarersuaivosnudifionasnuuimg
Uosuuazuilusoly
3.8 msssAbliaudnvesdnunsentinfenuaiuazauinluresnisugniliuag
$nwliFanasssuaiesssulunues Welidueieshiulumsnssshmslagsaufensianuasnnsidle
Al dulluiiemeiduuselondsodsnslagdusy

a. weluladildlunnsdniununiuled
U3t wesdudlegiud Sumesuutuiia $1dn (131 na1ni1 lulagtuiimaluladsing 4 7

Aeades aunsathlullumsviiniuledt Tnefivaneussian deil

4.1 gonviwisvaeUsendanday (Energy Saving Software) fie wonviuisfivaelunis
Uimsdamsmsianuneluguddoya (Data Center) Taglsisndusedldgunsallas sy sonviuas
fanaannsauananiugnsvauresgunsainislugusdeya léiamua nieustsannsaiinsie
wnlturesgunsaliagitonisudly donueuniedampuniaiifisfulfesnaiuvid evsiuasidazdae
wnengmslinuvesgunsalingg meluguddeya uazisanmlidelunsiefidomnapngualagnss

4.2 gounNkIsdmTUUINIG (Software as a Service (SaaS) 38 ODS (On Demand
Software) e sowsiwasuwuiigldannsaenlduinsld Tnssoriuaiussamiarligniafudilulu
wiosonfiamesvesfld vislignindadusinfatuonniesiildau uaransaidonldaulfidorinis
Houseduwosiun TasvhmaiFentiu winees (BrowsenFariligldnuldsuamnuagmnuindeiu
Tusnmsseriuadannsadonyimsfiake serikafasuuiudininiweb Servenvdavmsfiaeasun
gunsalvesgnd sorvikaiindnasnunonyamdsnldeudondsndyyrigldautonunoy
goiwitastieUsevinaulssinalunsdndoreniuaiavans wionmelinisuimsdansnieai
goiuiildazmnaueddumzidivesduanirusulsuioutlugnunnsesasoniuasiviedng
SalusiRvilsgldanulald soviuasilwiogiane

4.3 n1sUszaanauuuAan (Cloud Computing) tWuwinnssunainuguddeya
sUuuUlmisisounan innuuaAnmsliuinslagliussloninnlasadstugulefiivhaudenlss
fu nedl @snneisuunninuaenlsvauduniaientu Weliusnsvensiuviisneg g
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poufumesimualunguaanidenalisndull ersauasuassrvuufoinamieutulumun uazenalsl
Sudusesinssogluanuiifiondu udenaiinsdenderinuaiodisdeasnnuiiganisUssinanauuy
AATIA aunsawleanidu 3 dnvusfe

4.3.1 MsUsTanaNakuUAaTIngIufa (Private Cloud Computing) tunisldanu
meluesdn Inedumsldaussnuzvesguddeyanelussdnstu «

4.3.2 nsUszananaLuunananssag (Public Cloud Computing) tunsld
Uimsnisdniadayaguiuusng o dundunesidaiiunisiivinmsvesiliusnisaisisae

4.3.3 MsUszananaluunaanasl (Hybrid Cloud Computing) Wumswaunauy
fusgninnisldanunigluesdns (Private Cloud Computing) wagnsldusnisnisiinfadeyaguuuusigg
umsBuwmesidarunisliuinisvesdliuinsansisae (Public Cloud Computing)

44 5ulmaweud (Thin  Client) fio AlulagN1591191UYITEUUNITUTNITUUY
wiasiuea (Terminal Service) voan3asdinines fuszavsamluiiagiu fellqasudodlusunsudld
1 waznnsUszananadiulng awegitaieadivines drudiaiessu laaueudagsiminiiaden
wiesiiuea uazazilendauni Adudeutiosndn lnevdannidngssuuud ssuvazdmthaslifugldauus
azau lnegldnuudazauaiuisavinauiulusunsudieg vesnulaegradasvdeiulaeSu laanoud
Usznauluse 3 diu fe

4.4.1 3055y laauoud
4.4.2 szuuldSrinesisesiunmshauvenniaddu laauoud
4.4.3 sUULATeYY

4.5 wanidsvlies (Blade Server) 1lumaluladlmivondsmiesdadunshuuifn
yosuusIfnuszgndldiuesesiglutiogiu Insudazmieazifoniy wan (BladeluazUsznausng
wiuuesn Bty miemus gunsaituiindeus uargunsallunishesetuiaietnewiniu Fausasiuanae
Tdgunsaidnendsanu (Power Supply) kagIzUUTEUIEANTOUTINN BIAUTENBUNENT VBIUAR
@sleslaun

451 Aanada (Chassis) Ae gunsaifidumileuiosguidoyarnadniiazinelu
wazvhanuulsituiedondsnnesiegnielu suiluisgunsalinietnefiognielugifeaiu

4.5.2 guUnsalaing (Switch Modules) fie gunsalililunisAnsiofulannieuenlyl
Taniduieetnedoya (Data network) 13e iA3odedetiufindeya (Storage Network)

453  wandsneinfidiulszneunigluliun wuvesa iy wiianud
gunsaldufintoya

a6 waluladiadiounionesin (Vitualization) #e waluladfisaglvamisald
n3NEIN3 (Resource) T 19U Fily mireanud gunsaliiufindeyaidusu vesneuiiames 1 1Ados
vissunnnintiu Ianansaldaumensivifuazuerinandu (Application) lusuauunng wieusiualde
viangszuuUiRnsnseuiuld ufhaziduunanosy (Platform) fumnssiumsiesmaudsesniiu
2 fnwady

4.6.1 msuusgeeninenslagianzuuasanasawiaingliilugunsaliaiou
yuLdn TiAnUsEavBAmgean 1wy nssmaudnsvinnuvesszuuIAiaausitne (Server Consolidation)
udrhanfadsuuiedonaion (Vitual Machine) stansiaies Inglfintemdnuilnadosiifiaussnuzes
|30 g
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4.6.2 Mmsthgunsalvwiadn unhousuiuaiiowdusisauasounling wu ns
MN13UsEadanauseansaIngs (High  performance  Computing) @an15Uszaianauuuiinias
AaNmeITINAUUsEIaNanudraliwESaLSITU

unasy

nadnnumine1dedider wagnsduiununiuled feldunszmihifisuinveusedsny
Tuiumsinudseadeudnusenmmilweuninerde aninendesiing q sdlianuddyuazimun
Juwlsvigveswmine ds waziiidmunglugnisdadudunsduaninerdedideslulonasiely ns
Fulunuuvinedediden uasmsindunu  nJuled fnseumsdniunuidpaulpgansodnuld
310 UlEUILVBWMINGTRY UlHUILVBIRTNITUR  WHUEVISAEASUBINNIINGTRY NTBUNSANLTNI
PILNGLNQT uazdItTnuas Ul Green Metric Ranking of World Universities fviuald maaauuun
UFTRTR NI Ivendeistaunadisaudy afuRnreuntemhsnuiiiisitessfesnuuarimun
Dunseumssuiunuitany fununisdndueg Snsiamamunssuiuns sailunisdni vy
gaautunsiidiuiinvestserranluaniinerds laud  yaans dnfinwr dusenaunisgsfalu
WNing1dy saenurLrULININ My ielinisdlunuuvinedediden uarnsduiuauni
ulefl danudsBusieoly
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