UED JOURNAL OF SOCIAL SCIENCES, HUMANITIES AND EDUCATION VOL.2, NO.2 (2012)

ALCHEMI FRAMEWORK - KHA NANG XAY DUNG MOI TRUONG

VA PHAT TRIEN CAC UNG DUNG TiNH TOAN LUOI
Nguyé~n Thanh Thuy™
TOM TAT

T tinh toan lwai (TTL — Grid Computing) dén dién toan may (Cloud Computing) ngay
nay khéng con la mét gidi phap han lIam hay thi nghiém. TTL cho phép do hoda cac chirc nang
tinh toan phan tan cling nhw cac ngudn xt ly, bang théng mang va kha nang Iwu trir. TTL cho
phép nguoi st dung va cac ng dung truy cap théng subt vao céac tinh ndng dién toan rong lén
[1]. V&i nhitng tién bd quan trong vé phan mém trién khai, nguwdi ta hy vong TTL sé dem sirc
manh ctia mot siéu may tinh t&i tt ca nguwdi dung PC don 18 trén thé gidi. Trong bai bao nay,
ching t6i gi¢i thiéu cac kha ndng xay dwng nén tdng cho méi trwdng TTL, cac ky thuat phat

trién &ng dung va trién khai lwéi tinh toan trén nén NET-Base Alchemi Framework.

Tw khéa: alchemi framework, tinh toan lwi, dién toan may, dich vu lwdi, dich vu web

1. Pit van dé

Xay dung mét luéi tinh toan c6 thé don gian nhu viéc cho phép mot sé luong
nhd PC hoac server hoac mang luu trit, tan dung nhiing kha nang chua dugc khai thac
hét. Tir mot quy mo trién khai ban dau nho, nguoi su dung cé thé dan dan hodc lap tic
mé rong ludi tiy theo nhu ciu ciia doanh nghiép. Trong d6, can c6 mot ha tang cung
cap cac cong cu mém dé xay dung nén tang cho ludi tinh toan va cac tmg dung khac,
dua trén cong nghé Grid mot cach d& dang. N6 bao gdm cac module cong cu, mdi cong
cu dinh nghia mét giao di¢n phuc vu cép cao va cung cép nhiéu toan tir cép thép, 6 thé
thuc hién dugc trén nhitng méi truong khac nhau. [4]

Trong bai bao ndy, chiing t0i s& gidi thiéu cac kha niang xay dung nén tang cho
moi truong TTL, cac ki thut phat trién ng dung va trién khai trén lu6i tinh toan trén
nén .NET-Base Alchemi Framework.

2. Tong quan vé Alchemi Framework

Alchemi framework dugc phat trién boi truong Dai hoc Melbourne (Australia).
Alchemi 12 mot NET-based framework cung cip céac giai phap dé xay dyng mai truong
lu6i va phat trién cac tmg dung thuc thi trén luéi. Alchemi framework cho phép xdy
dung tmg dung 1udi trén nén tang cong nghé .NET ctia Microsoft, hd trg ngdn ngir 1ap
trinh hudng dbi twong C#VB.NET, trén ha ting mang may tinh ngang hang (peer-to-
peer). Alchemi cho phép khai thac hiéu ning nhan rdi clia cac may tinh dé ban (desktop
grid environment) chay trén hé diéu hanh Microsoft Windows. [3]
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toan luéi may tinh dé ban Hinh 1. Kién triic phdn I6p cho méi truong ludi mdy tinh
(Desktop grid  computing dé ban cua Alchemi
environment) duoc hién thi trong hinh 1. Alchemi cho phép mé hinh chu - khach
(master - worker) dugc tinh toan song song, trong d6 mot thanh phan trung tim 1a don
vi doc 1ap duoc thuc hién va quan 1y song song. Trong Alchemi, don vi thyc hién song
song duogc goi 1a “ludng ludi” (grid thread) va co cac hudng dan dé duoc thyc thi trén
mot nut ludi, dugce goi 1a “Manager”.

2.1. M6 hinh wrng dung Luwdi ciia Alchemi

Alchemi xir 1y cac yéu cau chirc nang va dir liéu mot cach song song. Ca hai déu
dugc hd trg boi hai thanh phan tmg dung song song: md hinh ludng luéi (grid thread
model) va mo hinh ludi cong viéc (grid job model).

2.1.1. M6 hinh luong hedi (grid thread model)

Moi luéng ludi 1a cac don vi nguyén tor dugce thuc hién song song va doc lap, voi
nhiéu ludng ludi 1a mot tng dung ludi. Hai 16p trung tdm cia Alchemi NET API La
GThread va GApplication, dai dién cho mot ludng luéi va tmg dung ludi twong tmg.

C6 hai thanh phan co ban trong mot tmg dung ludi cua Alchemi, d6 la:

- "Remote code": thyc hién ma nguén tur xa.
- "Local code": thuyc hién ma nguén trén may cuc bo.
2.1.2. M6 hinh luoi cong viéc (Grid Job Model)

Viéc trién khai luéi truyén thong di duoc thyc hién & mot mirc d cao, va sy 4o
hoéa cta céc thiét bi, trong d6 mdt don vi cong viéc nho nhét thuc hién song song la mot
tién trinh. Trong mo hinh nay, mdt don vi lam vi¢c thuong dugc mo ta cu thé boi mot
cau Iénh, cac tap dir li¢u dau vao va cac tap dir liéu dau ra. Trong Alchemi, mot don vi
lam vi¢c duogc goi la mdt “cong vig¢c” (job), voi nhiéu cong vi¢c tao thanh mot "nhi¢m
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vu" (task) [3].
2.2. Cdc thanh phan phén tan trong Alchemi

Alchemi gém c6 4 thanh phan phén tan chinh, tham gia vao viéc xay dung ludi
tinh toan va thyc hién cac ng dung
lusi, bao gdm: Manager (M), Custom Grid
Executor (E), User (U) & Cross-

Platform Manager (X).

Thanh phin Manager duoc
trién khai & may chu trung tim, cung
cép cac dich vu lién quan dén viéc:
tiép nhén cac yéu ciu TTL, thyuc thi
cac tng dung ludi va quan tri cac
ludng tinh todn. Manager tiép nhéan
cac yéu cau tinh toan tir User, to chtc 1ap lich va diéu phéi cac ludng xtr 1y dén cac nut
lu6i (Executor) va tra két qua vé cho User.

Nat User

NGt Manager

Nut Executor

Nut Cross
Platform Manager

Hinh 2. Céc thanh phan phén tan ciia Alchemi

Thanh phﬁn Executor duoc trién khai trén cac nat ludi, ¢ chic nang tiép nhan
cac ludng ludi duge yéu cau tir Manager, xtr I va tra két qua vé lai cho Manager.

Thanh phan User 13 noi tiéu thu cac ing dung ludi ctia ngudi dung du cudi, cac
yéu cau nay s& dugce User guri di va nhan két qua vé tir Manager.

Thanh phan Cross-Platform Manager cung cip cac dich vu dé kiém soat thanh
phan Manager thong qua giao dién web, bao gém: kich hoat dich vu luéi, quan tri viéc
thyc hién céc cong viéc luoi,...

2.3. Bdo mat trong Alchemi

Béo mat dong mot vai tro then chdt trong mot moi truong khong an toan nhur
Internet. Hai khia canh ctia bao mat dugc giai quyét boi Alchemi 1a: (a) cho phép ngudi
dung thuc hién cac hoat
dong ty quyén va (b) cho JB8] Users Tobio |
phép lly quyén hodc ngudi e

Permissions

1a
\ A 9 A Alchemi User / Grid
dung khong dugc uy quyén | Aicaien ., / " | Table
A 5 tl 2b VAnonymous ’

de d(’)ng gép nguén 11_1'0. [5] Mode Flag

N Alchemi Manager "
Bang cach st dung ‘/’ \
vai trd 4y quyén, chi cho °

Alchemi Executor

phép nguoi dung thuc hién Agent >
cac hoat dong ma ho dugc _Alchee Aceinisa
phép lam. Moi hoat dong Hinh 3. Co ché bdo mdt trong
bao mat nhay cam tai Manager dugc bao hd b.':ing cach nay. Manager co thé duoc cau
hinh dé cho phép mot Executer 1a vo danh hoidc an danh.

Thong tin thyc thi bdo mat cua cac nhém va nguoi dung dugce duy tri trong co so
dit liéu cua Alchemi, duoc to chuc trong cac thuc thé: PRM, GRP va USR. Mdi hoat
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dong vé quan 1y va lién két déu tuan theo cac quy dinh sau:

ExecuteThread: Hoat dong lién quan dén thuc hién ludng, vi du nhu: nhan mét
ludng dé thuc thi, tra vé két qua.

ManageOwnApp: Hoat dong lién quan dén quyén s& hiru ciia mot tmg dung cu thé,
vi du nhu tao ra mét ung dung, nhan vé két qua da hoan thanh.

ManageAllApps: Hoat dong lién quan dén quyén sé hiru cua tit ca cac ing dung
trong h¢ théng, vi du nhu: nhan vé mot danh séach tt ca cac ung dung cung véi s6 liéu
théng ké.

ManageUsers: Hoat dong lién quan dén quan 1y ngudi dung, vi du nhu viéc thém
ngudi dung, thay doi mat khau, thay ddi thanh vién nhom, ...

Khia canh thtr hai cua bao mat ma Alchemi cho phép, 1a bao vé Executer tir cac
ma doc hai. Bang cach tao ra mot “hop kin” 1a méi truong dé Executer thuc thi cac
ludng ludi. M6i trudng nay c6 thé dugc dinh nghia bai nguoi st dung.

2.3.1. Cai dat chwong trinh

Mot s6 phuong thirc chinh dugc st dung trong chwong trinh thuc nghiém:

e Init(): Phuong thirc khoi tao dich vu luéi, thuc hién cac két ndi vao luéi dich vu.

e Start(): Phuong thuc kich hoat cac ludng luéi trén nit Manager.

e App_ThreadFinish(): Phuong thirc bat sy kién (Event) khi mot ludng ludi dwoc thuc
hién hoan thanh. O day, ching ta c6 thé dit cac phuong thirc twong tng thyuc hién viée tiéu
thu cac két qua xtr 1y ctia ludng ludi.

o App_ApplicationFinish(): Phuong thirc bit sy kién khi mot tng dung ludi dwoc thuc
hién hoan thanh. O déy, ching ta ¢ thé dat cac phuong thirc trong tmg thuc hién viéc giai
phong tai nguyén ludi co huy dong trong cac ludng di phat sinh.

X

SAppiication SManager

3 :

Start(Q) ! !

" ‘ ApplicationlD: NewApplication( !

InitQ) | |

I

I

Cai dat cac rang buoéc i

Il

1 1

| | Khdi tao cac ludng Iwdi

StartThread() 1 1
I

StartThread(Q !

ScheduleThread(

I

|

1

GetFinishThreads(Q |

Il
ThreadFinished( ] ‘

i

! Ludng Iwei dang thuwc hién

ApplicationFinished(Q |
I

I

I

|

T T

Hinh 4. Biéu do hoat déng chinh ciia hé thong

59



UED JOURNAL OF SOCIAL SCIENCES, HUMANITIES AND EDUCATION VOL.2, NO.2 (2012)

3. X4y dung ing dung lwéi trén nén Alchemi Framework
3.1. Cai ddt va trién khai méi truwong lwdi

B cai dat va cac tai liéu hudng dan cdu hinh Alchemi duoc phan phdi mién phi
tai trang http://www.cloudbus.org/~alchemi/. Viéc cai dat va cAu hinh dién ra kha don
gian. B cai dat gdm 2 goi, goi Alchemi.ManagerExecSetup.msi danh cho Manager
va Alchemi.ExecutorExecSetup.msi danh cho Executor.
3.2. Phat trién vrng dung trén ludi
3.2.1. Lwa chon bai toan:

Dé danh gia tinh kha thi cia Alchemi trong viéc xay dung tng dung ludi tinh

toan, chung ta can lya chon bai toan c6 do phuc tap 16n doi héi hi€u ndng tinh toan cao
ctia hé théng, nhung khong qua ton kém vé chi phi truyén thong. Bai toan duoc lwa
chon 1a sinh ngau nhién n s6 nguyén t6 (SNT) siéu manh 1024 Bit [6]. Dé khai thac tdi
da wu diém cta ludi, thuat toan can dugc song song hoa.

3.2.2. Phwong phap thuc nghiém

Pau tién chung t6i cho thtr nghiém bai toan trén mdt PC, lan luot cho thuc hién
V(’)’l thuat tOén Xfr 1}’1 tuén tl;I Vé (B Sinh so nguyen to lon - Pseudo Algorithm

thuat toan da duoc song song | csuwmn Két qua

héa. Sau d6 trién khai trén lué6i seer — S8 lugng détsink 25
) , , . 56 Iidng cdn sinh: 25 Tdng thii gian:

Vé’l S6 llIO’l’lg S@ n tél’lg dﬁn’ gh] Hinh thife = Grid Computing - Thuattoan song song v 00:00:43 8437500

nhan két qué lém CG SG dé dénh Sinh & nguyén ta H Dilng ] [ Thost

gia tinh kha thi. 1

Trong do, thudt toan sinh
SNT si€u manh dugc song song
hoa bang chién luoc song song
hoa két qua. Tién trinh cha khoi
tao cong viéc kiém tra sb luong
SNT da duogc sinh ra, khéi tao
cac tién trinh con, mdi tién trinh

v

Hinh 5. Giao dién chinh ciia chwong trinh thyc nghiém

con thuc hién sinh SNT siéu manh va tra két Zigg
qua Yé cho tlén trinh cha. Trong khi V:an chua | ..o |
du so n thi ti€p tuc lap lai cong viéc trén. 3000 JE.
% 2500 HH
3.2.3. Moi truwong thuc nghiém §, 5000 | pl N
Téat ca PC duoc st dung trong thuc 3 :283 HIBIFIEN N
nghiém c6 céu hinh dong bd: CPU Intel 500 :”;ﬁ_ _Iﬁ i i il

Pentium Dual-Core 3.00 GHz, 2 MB Cache, 0

2 cores, 2 threads, DDR3 2GB/1333Hz. 2 ot voremth st 0

||Trén|w¢i O1PC-Songsong  @1PC-Tuénty \

Pugc két ndi trén mo hinh mang LAN.

3.2.4. Phdn tich két qua thirc nghiém Hinh 6. Biéu do twong quan giita thoi
gian xir IV véi s6 lwong SNT duwoc sinh
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Két qua thuc nghiém duogc biéu dién trong biéu do ¢ hinh 6, phan 4nh mbi twong
quan gitra s6 lugng SNT phat sinh va thoi gian xir Iy (don vi gidy), 1an luot duoc xtr 1y
véi thut todn tuén tu, thuét toan song song trén 1 PC va trén ludi tinh toan.

Qua biéu dd cho théy, khi thuc hién véi thuét toan tudn ty trén 1 PC, thoi gian
xtr 1y ctia hé théng khi sinh SNT siéu manh ting dan theo s6 luong 1énh phat sinh. Thoi
gian trung binh dé xu 1y 1énh ciing ting dan, ning lyc xir 1y ctia hé thong giam dan. Ta
thdy xudt hién tinh trang qua tai ctia hé thong khi s luong giao dich tang 1én.

Hi¢n tuong trén cling xuét hién khi thuc nghi¢ém voi thuat todn song song trén 1
PC nhung hién tugng suy giam nhanh ctia nang lyc xir 1y xuét hién cham hon so voi xtr
1y trén thudt toan tuan ty.

Khi sir dung ludi tinh todn dé xu 1y, thoi gian xtr 1y cta hé thong giam kéo theo
thoi gian trung binh dé xir Iy 1énh giam rd rét, dau hiéu qua tai chua thay xuét hién trong
hé thong. Tuy nhién, khi huy dong cang nhiéu nat ludi trong ludi tinh toan thi muc do
cai thién vé thoi gian xtr 1y van khong dang ké, nguyén nhan ¢ day 1a do chi phi duong
truyén, chi phi xtr Iy cac nghiép vu phan ludng va lap lich,... ciia nat Manager ciing s&
tang khi c6 thém nhiéu nat ludi trong ludi tinh toan.

4. Két luan

Nhing mé hinh tinh toan gan day ciing tiép can dén cach khai thac phan mém,
khai thac nén tang nhu mét dich vy, giai phap may chii 4o, ... va da chuyén dan sang mo
hinh dién toan may. Viéc nghién ctru va irng dung cac mo hinh tinh toan mai hién dang
nam trong chién luot phat trién CNTT ctia nhiéu qudc gia, trong d6 c6 Viét Nam.

Trong bai bao nay, chung toi da gisi thiéu cong cu Alchemi Framework, dé dang
cho trong viéc trién khai moi trudng va phat trién cac ung dung tinh toan ludi. Alchemi
khong yéu cau cau hinh cia hé théng qua phirc tap, hd trg nén tang .NET, ung dung ludi
c6 thé duoc phat trién trén cac ngdbn ngit C#/VB.NET, dic biét hoat dong tdt trén nén
Microsoft Windows.
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ALCHEMI FRAMEWORK — POSSIBILITY OF SETTING UP ENVIRONMENT
AND DEVELOPING GRID COMPUTING APPLICATIONS

Nguyen Thanh Thuy
University of economics, The University of Da Nang

ABSTRACT

Grid Computing as well as Cloud Computing is not still an academic or pilot solution.
Grid computing allows virtual ciphertext of distributed computing functions such as processing
sources, network bandwidth and storage capacity. Users and applications are permitted to
access enlarged computing functions smoothly. With advanced improvements of the deployed
software, it is hoped that the power of super computers will be brought to everyone who uses
PC. In this article, we will introduce possibilities of the foundation for Grid Computing
environment, techniques for development of applications and deployment of Grid computing on
NET-Base Alchemi Framework.

Keywords: alchemi framework, grid computing, cloud computing, grid service, web
service.
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