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TOM T/fT Trong xu hudng phat trién manh mé ciia cdc thiét bi Android, dic biét la thiét bi Android c¢é b xit Iy da nhdn, vin dé
cdi tién md nguon dé phat huy kha ndng xi Iy song song dang la mét thach thire ddt ra. Bai bdo nay daé xuatphwo‘ngphap cdi thién
hiéu nang cho cdc ng dyng nhing Android trén bg xit ly da nhdn dua trén ky nghé nguoc, bién déi va thay thé ma nguon. Tir cdc
img dung Android di c6, chiing t6i dich nguoc thanh mé nguon Java, sau do thuwe hién phdn tich dé tim cdc ham tdc dong chinh dén
hiéu ndng theo ludt Pareto 8/2 va thuwc hién chuyén doi md nguon Java tir tudn tir sang song song dé cdi thién hiéu ndng.

Tir khéa: Toi uu phan mém nhing, ki nghé ngueoc, hiéu nang, thiét bi Android, vi xi [y da nhdn.

I. GIOI THIEU

Ngay nay, thiét bi thong minh da trd 1én quen thudc va 1a mot phan tat yéu ciia cudc sdng. Cac thiét bi thong minh
¢6 mit trong nhiéu linh vuc kinh té - xa hoi nhu y té, gido duc, van phong, kinh doanh, giai tr, v.v. Vi su phat trién manh
me cua cong nghé phan cimg, bo vi xur ly da nhan da duoc dung cho cac thiét bi thong minh va dang trd 1én phd bién.
Theo do, viée t6i wu toc do, tiét kiém dién nang cho phan rnem trén thiét bi thong minh ciing dang dugc quan tim nghién
ctru, phat trién. Pay ciing 1a diém nhan dé cac cong ty phin mém ting cudng kha ning canh tranh. Hién tai, Android 13 hé
didu hanh duoc sir dung phd bién hon trén cac thiét bi thong minh so v6i i0S va Windows Phone. Viéc phat trién phan
mém trén nén tang Android da phd bién nhung hiu hét chua tan dung duoc kha ning cua bo vi xir Iy da nhan. Bai toan tbi
uu phén mém Android trén bd vi xu 1y da nhan con it dugc nghién ctru. Mat khac, hau hét cac ung dung Android da dong
g0i va luu trit trén trén cac kho ung dung cua Google déu dugc 1ap trinh cho mé hinh don CPU. Vén dé t&i wu hoa cac ing
dung Android dong goi cho cac vi xir ly da nhan van dang la mét thach thirc dt ra. Dé giai quyét van dé nay, bai bao dua
ra cach tiép can méi de cai thién hiéu nang cic ung dung dong gbi cho vi xir 1y da nhan dua trén k¥ nghé nguoc, chuyén
d6i va thay thé ma ngudn.

Trong bai bao, chung toi tip trung nghién ciru cac tmg dung Android, vi xir Iy da nhan trong thiét bi chay hé diéu
hanh Android, dich ngugc ma bytecode va t6i vu dua trén song song hoa. Noi dung con lai cua bai bao dugc t6 chirc nhu
sau: Muc 2 tong hop, phan tich cac nghién ctru lién quan; Muc 3 trinh bay vé y tuong dé xuat va cac budc phat trién
phuong phap t6i wu; Muc 4 trinh bay vé thuc nghiém va danh gia; Muc 5 két luan va huéng phat trién.

II. CAC NGHIEN CUU LIEN QUAN

Vén dé t8i wu trong phat trién phén mém trén cac hé théng nhing, cac thiét bi théng minh véi vi xtr Iy da nhan
ngay cang dugc nghién ciru va phat trién rong ral Trong cac nghién ctru [9, 15], tac gia da téng hop vé kién tric cua vi xir
1y da nhén, hé théng nhing da nhan va van dé t6i wu phan mém trong hé nhing da nhan. Noi chung, cac b vi xir Iy da
nhén c6 kién tric chia sé hodc khong chia sé bo nhé dém L2 nhu trong Hinh 1 va cac hé nhing da nhén ciing c6 hai dang
kién tric phd bién 14 dong nhét va khong dong nhat.
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Hinh 1. Cac b vi xur ly da nhan
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Trén co s& do, bai toan ti uu hé théng nhtng da nhan ciling chia thanh ba loai: ti uu cuc bo phén cung, tdi vu cuc
bo phan mém va dong thiét ké - toi uu dua trén phén chia phén cting, phin mém. Van d& t6i uu phan mém trong cac hé
thong nhing da nhan bao gdm cac muyc tiéu t6i wu chinh nhu tdi wu hidu nang [1, 3-7, 11], dién ning tiéu thy [2, 10, 12,
13, 14], t6i wu da muc tiéu [8], V.v. va c6 thé thyuc hién & cac muc khac nhau nhu mirc mé hinh, mirc ma ngudn, mic mi
may 4o, mirc hop nglt va ma may. Dong thoi, bai toan t6i uu phan mém trong hé nhung, thiét bi thong minh da nhan
thuong tap trung giai quyét cac thach thirc: phan chia chirc nang tong thé thanh cac tac vu song song, phan phdi tic vu vao
cac nhan 1di, 1ap lich tac vu, va quan 1y lién két noi [9].

Két qua phan tich va tong hop cac nghién ctru lién quan cho thiy bai toan toi wu phan mém trong cac hé théng
nhiing, céc thiét bi Android da nhén chu yéu tap trung vao viéc song song hoa ma nguén hodc dir li¢u, phan bb tac vy, lya
chon c4u hinh, phan cdp bo nhd. Tuy nhién, cac nghién clru nay, khong thé ap dung dé t&i wu hoa cac tmg dung da duoc
bién dich, dong goi va cling chua nghién ciru vé su tuong quan gilra md mdy o va md may. Do do, phuong phap dé xuét
trong bai bao s& két hop k¥ nghé nguoc vé6i cac phuong phép t6i wu da co dé ti wu hoa phan mém déng gbi trong cac
thiét bi Android da nhan. Nghién ctru trong bai bdo ciing tip trung vio sy twong quan giita ma may 40, md may va lwa
chon cac ham dé t6i uu theo luat Pareto 8/2.

III. PHAT TRIEN PHUONG PHAP
3.1. Y twéng va mo hinh téng thé

Chung t6i d& xuat va phat trién phuong phap t6i wu nay dua trén y tuong két hop viéc thyc dong thoi ca mi
bytecode trén may 4o Java va md may duogc bién dich tir mi ngudn Java trong mot ing dung Android cung véi viée song
song héa ma Java cho cac vi xtr Iy da nhan. M6 hinh t&i wu tong thé duogc chi ra trong Hinh 2. Pau tién, ching t6i dich
nguoc ma bytecode cua cac ing dung Android sang ma ngudn Java; phan tich ma ngudn Java dé tim cac ham xir Iy chinh
dwa trén tAn sudt goi ham va sb vong lap, sb dong 1énh trong ham; xay dung ham danh gia dé thyc hién viéc song song hoa
ma nguén Java; tdi wu dua trén song song hdéa ma nguén JavaViéc danh gia, Iya chon cac ham xwr 1y chinh dya trén luat
Pareto 8/2 [16]. Viéc xdy dung ham danh gia dya trén phan tich cau hinh hé théng va ma ngudn Java.

in 1. Dich ngugc ma
thyc thi ma I—| may 4o sang mai
bytecode nguén Java

'

Chuong trinh

2. Tim cac h{im th}rc thi chinh
C4u hinh hé theo tan suat goi

théng

A 4

4. Xay dung hanh gia 3. Lya chon cac ham song
mirc d§ song song va song theo Pareto 8/2
rang budc

A 4

Ham danh gia 5. T6i wu dua trén song song Chuong trinh

hda trong ma Java t01 uu

Hinh 2. M6 hinh t6i vu téng thé

3.2. Dich ngwgc ma bytecode sang méd Java

Ky nghé€ nguge la dinh huéng nghién ctru ¢6 pham vi tng dung rong rdi trong nhiéu linh vuc nhu tbi uu, tai ky
ngh¢ phan mém, an toan thong tin, v.v. K§ ngh¢ nguoc cé the thuc hién theo cac mirc khac nhau ttr ma may sang ma hop
ngir, tr ma hop nglr sang ma nguodn murc cao, tr ma nguoén murc cao sang md hinh, tr ma may sang ma may 4o, v.v. Trong
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pham vi nghién clru cua bai bao, ching toi khong nghién ciru cac ky thuat dich nguoc ma chi sir dung cong cu dich ngugc
ma byte sang ma ngudn Java. Ma ngudn Java nay dugc sir dung lam dau vao cho bai toan toi vu trong Muc 3.4. Trong bai
bao, chung t6i stt dung cong cu AndroChef Java Decompiler dé dich ngugc ma bytecode sang ma Java.

3.3. Lwa chon cic ham dé t6i wu theo luat Pareto 8/2

Sau khi dich ngugc mi bytecode sang ma ngudn Java, chung ti sir dung cong cu Code Analysis Tool (CAST) dé
phén tich nham tim ra cac ham tac dong chinh dén hiéu nang va thyc hién téi uu trén cac ham nay. Theo ludt Pareto 8/2
[16], chi 20% cac ham thyc thi chinh s& anh hudng dén 80% hi¢u ning hé thong. Luat nay da ap dung thanh cong trong
nhiéu linh vie khoa hoc, kinh té, xd hoi. Do d6, chiing t6i ciing dya trén ¥ twong nay dé tim 20% ham cé sb 1an dugc goi
nhan véi kich thuée ham 16n nhat.

3.4. M hinh bai toan va diéu kién song song

i 20% cac ham Java tac dong chinh dén higu ning s& dugc chuyén d6i ma ngudn theo mo hinh 1ap trinh song song
dé cai tién hiéu niang theo mé hinh Fork — Join nhu trong Hinh 3 [15].

rnasler
thread

Hinh 3. M0 hinh Fork — Join

Nhu mé ta trong Hinh 3, dé thuc hién viéc song song hda can thém thoi gian phan chia va dong bo cac ludng. Do
d6, trong mot s6 trudng hop, thyuc thi song song con lam hiéu ning kém di. Van dé thyc hién song song hoa khi nao va sir
dung bao nhiéu lu(‘)ng de cai tlén hiéu nang van dang 1a thach thirc dat ra. Theo khao sat trong bai bao, hién van chua cé
nghién clru nao giai quyét vin d& nay. Hon nira, do viéc danh gia hiéu nang cliing nhu dién nang tiéu thy dya trén ma
ngudn muc cao cing khong chinh xéc tuyét dbi. Dé giai quyét van de ndy, ching t6i mo hinh hoa hé thong va xy dyng
cong thurc dé xéac dinh diéu kién thuc hién viée song song hoa va ) luong thyc thi song song véi gia thiét 1a cac luong
thyc thi song song can bang nhau, dugc tai déu trén cac nhan cta vi xir Iy. Pdng thoi, pham vi nghién ctru trong bai bao
ciing tap trung vao song song hoa khi thuc thi cac cu truc lap.

Gia st bd vi xir Iy hé thdng c6 N, nhan, tan s6 xung nhip ciia mdi nhan 14 f,, s6 xung nhip trén 1 chu ky dong hd 1a
f;, mdi lénh dugc thyc hién trung binh trong C chu ky dong ho, thoi gian truy xuét 1 byte nhd 1a Ty. Vi mdi ciu trac lap
trong ham, gia st do phirc tap (s6 budc lip) 1a M va s cau 1énh trong cau trac 1ap 1a N Theo gia thiét nay, sb lan thyuc
hién 1 cau Iénh sau khi hoan thanh vong 1ap dugc danh gia nhu cong thice (1).

S=M xNq (1)

Thoi gian thuc thi 1 cau 1énh T, co thé dugce dénh gia theo cong thirc (2). Do dé, tong thdi gian hoan thanh vong
1ap khi thyc hién trén 1 nhan T, dugce danh gia theo cong thire (3).

Ts = (U/fy) x fy x C = (fy x C)/fy 2
T, =M xNs xf; xC /1, (3)

Goi N 14 sb ludng thuc thi song song. Khi thyc hién da ludng, can thém thoi gian phan ludng va tong hqp’két qua
trong bo dém, nén co6 theé danh gia thoi gian phén ludng va dong bo theo thoi gian truy xuat bo nhé. Theo do, tong thoi
gian hoan thanh vong ldp theo da luéng T, c6 thé dwoc danh gia theo cong thirc (4).

T2 =N; x Ty + To/N; (4)

Tir (3) va (4) suy ra diéu kién dé thuc hién da ludng va sb ludng song song phai théa méan hé bat phuong trinh (5).
<
T, <T, (5)
Ny <= N
3.5. Chuyén d@6i ma nguon theo md hinh song song

_ Sau khi x4c dinh duogc diéu kién song song héa va s ludng, ching tdi tién hanh chuyén doi ma nguon Java tir don
luong sang da luong dé cai tién hiéu nang cho hé thong da nhan. biéu kién chuyén d6i ma ngudn duoc thuc hién theo
cbng thuc (5). Két qua minh hoa nhu trong Hinh 4.
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Ma ngudn min oy (D)

M3 nguidn song song (D7)

int wars = MainActivity.this rows;
int vare = MainActivity.this.cols;
int wvar? = MainActivity.this.rows;

for(int var2=0; var2<var5; ++var2){
for{int var3=0; var3<var?; ++var3){
for(int vard=0; vard<vark; ++vard){

* MainActivity.this.matrixB[vard][var3];
1

H
1

Double[] varg = MainActivity.this.matrixC[var2];
varg[var3] += MainActivity this.matrixA[var2][vard]

@0verride
protected void dolnBackeround{void .. params){
for{inti=0; i < B length; ++i){
Clrow][col] += Alrow][i] = B[i][col];
1

for(int i=0; i < rows; ++i){
for{int j=0; | < cols; ++j){
async[runTasks] = new MultThread(i, j, matrixd,
matrixB, matrixC, cetBaseContext());
runTasks++;
i
i
1

Hinh 4. Minh hoa chuyén déi mi ngudn tudn tir sang song song

IV. THUC NGHIEM

4.1. Md hinh, dit liéu, méi trwong va két qua thuc nghiém

Dé danh gia hiéu qua cia phuong phép tdi wru, ching toi trién khai mé hinh thuc nghiém nhu trong Hinh 5, véi bo
chuong trinh thir nghiém dwoc md ta trong Bang 1 trén méi truong thuc nghiém nhu trong Bang 2. DAu tién tir mot tép tin
thyc thi S ban dau, ching t6i sir dung phan mém AndroChef Java Decompiler dé dich ngugc sang mé Java (1); thong ké
101 goi ham va kich thudc ham (2); ap dung luét Pareto 8/2 dé chon tap cac ham tac dong chinh dén hiéu nang va chon loc
céc ham thoa mén rang budc dé thyuc hién da ludng (3); chuyén d6i ma ngudn don ludng thanh da ludng va téng hop thanh
chwong trinh Java t&i wu (4, 5); thuc hién bién dich lai dugc t@p tin S” trong Android Studio (6); thuc thi chuong trinh S
ban dau va chuong trinh t&i vu S~ cung trén thiét bi Android Sony Xperia X dé danh gia (7); két qua thuc nghiém dugc

thong ké trong Béang 3.

Tép tin thuc thi

Y

1. AndroChef Java

Tép mi ngudn Java

(D)

3. Lya cl}on cac ham
chinh @é toi uu theo luat
Pareto 8/2

-
Decompiler
Dich ngugc ma bytecode
sang Java
| }

A 4

2. Phan tich ma Java va
tim tan suat goi ham

.apk (S)
S
A 4
7. Android Sony -
Xperia X

A

y

Thye thi va danh gia

4. Chuyén d6i ma tuan tu
thanh ma song song trén

5. Téng hop thanh
chuong trinh Java t6i wu

n

A moi ham
-
v
o : 6. Android Studio < <.
Tép tin .apk (S°) Bién dich va déng goi Ma ngudn J,ava toi
tép tin thyc thi trén uu (D7)
Android

Hinh 5. M6 hinh thyc nghiém
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Bang 1. Bo chuong trinh thir nghiém

STT Tén chwong trinh Mo ta
01 Nhan ma tran 900x200 Nhéan ma tran A [900x200] vdi ma trén B [200x900]
02 Nhan ma tran 800x300 Nhéan ma tran A [800x300] véi ma trdn B [300x800]
03 Nhan ma tran 750x350 Nhéan ma tran A [750x350] v&i ma trén B [350x750]
04 Nhan ma tran 700x400 Nhéan ma tran A [700x400] véi ma tréin B [400x700]
05 Nhan ma tran 600x500 Nhéan ma tran A [600x500] véi ma trdn B [500x600]
06 Nhén ma tran 350x850 Nhan ma trdn A [350x850] v4i ma tran B [850x350]
07 Nhan ma tran 850x250 Nhan ma tran A [850x250] véi ma tran B [250x850]
08 Nhén ma tran 550x600 Nhan ma trdn A [550x600] v4i ma tran B [600x550]
09 Nhan ma tran 450x700 Nhan ma tran A [450x700] véi ma tran B [700x450]
10 Nhén ma tran 650x450 Nhan ma trén A [650x450] v4i ma tran B [450x650]

Bang 2. Moi truong thuc nghiém

Thiét bi Sony Xperia X

CPU Snapdragon 650 6 nhan 64-bit
S6 nhan 6 nhan

B nhé trong 64GB

Bd nhé dém 3GB

Hé diéu hanh Android 7.0

Bang 3. Két qua thyc nghiém

STT | Chwong trinh Thoi gian thuc thi trung binh (mS)
Phién ban gdc (S) Phién ban t6i uu (S)
01 Nhan ma trdn 900x200 5060 255
02 Nhan ma tran 800x300 5407 303
03 Nhan ma tran 750x350 5385 352
04 Nhan ma trdn 700x400 5686 354
05 Nhan ma tran 600x500 5427 512
06 Nhan ma tran 500x600 3423 499
07 Nhan ma tran 400x700 5955 407
08 Nhan ma tran 350x850 4987 355
09 Nhan ma tran 300x800 4532 362
10 Nhan ma tran 200x900 5013 513

4.2. Panh gia két qua thuc nghiém

Nhu két qua thuc nghiém téng hop trong Bang 3 Muc 4.2, phuong phap téi vu dé xuét rit ngén dwoc khoang 85%
thoi gian thue hién. So véi mét s6 phuong phap t6i wu khac phuong phap nay tot hon v& mit hiéu ning nhung chua c6
rang bugc chat ché vé mit dién ning tiéu thy. Uu diém cua phuong phap la xac dinh dwoc diéu kién song song va ap dung
cho cac phan mém da bién dich va déng goi.

V.KET LUAN VA HUONG PHAT TRIEN

Phuong phap t6i wru dé xuét trong bai bao theo mot cach tlep can moi, két hop ky nghé nguoc va chuyen d6i ma
ngudn tir mé hinh tuan ty sang song song dé cai thién hi¢u nang phan mém trén thiét bi, hé nhing da nhén. Diém méi cua
phuong phép la xac dinh rd s6 luong, diéu kién song song hda va duogc ap dung cho cac phén mém da bién dich, dong goi.
Mot wu diém nita ciia phuong phéap nay la co thé ap dung cho cac chuong trinh Android da dong goi v6i mi tuan ty bién
dich trén chip don nhan. Tuy nhién, van dé dich nguoc khéng thé ap dung cho cac chuong trinh Android sir dung k§ thuat
lam réi ma, md hoa mi ngudn khi bién dich va d9 chinh xac cua méd nguén phy thude vao cong cu dich nguoc. Méc du dat
duoc két qua khich 1¢ nhung phuong phap nay van con mot $6 han ché nhu: chua gan véi rang bude vé dién nang tiéu thuy,
chi song song héa ma nguén, tap trung vao cac cAu trac 1ap, chua thuc hién song song hoéa dir li¢u va viéc song song hoa
ma nguén chua duogc thuc hién tur dong. Ngoai ra, khi tai bién dich lai ma bytecode, kich thudc chuong trinh t1 uu 6 thé
16n hon kich thuéc chwong trinh ban dau.
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Trén co s6 két qua dat dugc va han ché cua bai béo, trong cic nghién ctru tiép theo, chiing toi tiép tuc nghién ctru,
phét trién phuong phap ti wu theo dién ndng tiu thy, da muyc tiéu va ti uu dya trén song song hoa dir li¢u. Dong thoi,
ching t6i cling nghién ctru, khic phuc van dé gia tang kich thudc va phét trién phuong phép t6i ru da muc tiéu - cn bang
gitta hi¢u nang va kich thudc chuong trinh.

TAI LIEU THAM KHAO

[1] Astrum Fransson, D., “Utilizing Multicore Processors with Streamed Data Parallel Applications for Mobile
Platforms™ (2012:100), Technical report, KTH, Electronic, Computer and Software Systems, ECS, 43, 2012.

[2] Couto, M.; Cunha, J. & Fernandes, J. P. (2015), GreenDroid: A Tool for Analysing Power Consumption in the
Android Ecosystem, in 'Proceedings of the 13th International Conference Informatics 2015, pp. 73-78, 2015.

[3] Dhuha Basheer Abdullah, M. M. A. H. (2013), “Developing Parallel Application on Multi-core Mobile Phone”,
International Journal of Advanced Computer Science and Applications (IJACSA) 4 (11).

[4] Fauberteau, F.; Midonnet, S. & Qamhieh, M. (2011), “Partitioned Scheduling of Parallel Real-time Tasks on
Multiprocessor Systems”, SIGBED Rev. 8(3), 28-31.

[5] Feljan, J. & Carlson, J. (2014), Task Allocation Optimization for Multicore Embedded Systems, in “The 40th
Euromicro Conference on Software Engineering and Advanced Applications”.

[6] Guo, Y.; Xu, Y. & Chen, X. (2017), Freeze It If You Can: Challenges and Future Directions in Benchmarking
Smartphone Performance, in “Proceedings of the 18th International Workshop on Mobile Computing Systems and
Applications”, ACM, New York, NY, USA, pp. 25-30.

[7] Hu, R. X.; Hu, W.; Zuo, Z. Y.; Wang, M.; Xu, J. & Lv, Y. K. (2013), A Novel Optimization Approach Based on
Scratchpad Memory for Mobile LBS, in “Manufacturing Engineering and Process 117, Trans Tech Publications,
pp. 935-938.

[8] Hussein, A.; Payer, M.; Hosking, A. & Vick, C. A. (2015), Impact of GC Design on Power and Performance for
Android, in “Proceedings of the 8th ACM International Systems and Storage Conference”, ACM, New York, NY,
USA, pp. 13:1-13:12.

[9] Kornaros, G. (2010), Multi-Core Embedded Systems, CRC Press, Inc., Boca Raton, FL, USA.

[10] Naik, B. A. & Chavan, R. (2015), “Article: Optimization in Power Usage of Smartphones™, International Journal
of Computer Applications 119(18), 7-13.

[11] Nogueira, L. & Pinho, L. M. (2012), Server-based Scheduling of Parallel Real-time Tasks, in “Proceedings of the
Tenth ACM International Conference on Embedded Software”, ACM, New York, NY, USA, pp. 73-82.

[12] Rao, K.; Wang, J.; Yalamanchili, S.; Wardi, Y. & Ye, H. (2017), “Application-Specifc Performance-Aware
Energy Optimization on Android Mobile Devices”, 2017 IEEE International Symposium on High Performance
Computer Architecture (HPCA).

[13] Spiliopoulos, V. (2016), “Improving Energy-Efficiency of Multicores using First-Order Modeling”, PhD thesis,
Uppsala UniversityUppsala University, Computer Architecture and Computer Communication, Division of
Computer Systems.

[14] Tseng, P. H.; Hsiu, P. C.; Pan, C. C. & Kuo, T. W. (2014), User-Centric Energy-Efficient Scheduling on Multi-
Core Mobile Devices, in “Proceedings of the 51st Annual Design Automation Conference”, ACM, New York,
NY, USA, pp. 85:1-85:6.

[15] Uchiyama, K.; Arakawa, F.; Kasahara, H.; Nojiri, T.; Noda, H.; Tawara, Y.; Idehara, A.; lwata, K. & Shikano, H.
(2012), Heterogeneous multicore processor technologies for embedded systems, Springer New York.

[16] Bunkley, N. (2008), "Joseph Juran, 103, Pioneer in Quality Control, Dies", New York Times.

A METHOD OF OPTIMIZING PERFORMANCE FOR ANDROID APPLICATIONS ON
MULTICORE PROCESSORS

Bui Huu Phuc, Pham Van Huong, Nguyen Ngoc Binh

ABSTRACT: In the growing trend of Android devices, especially those with multi-core processors, the problem of improving the
source code in order to promote parallel processing becomes a real challenge. This paper proposes a method for optimizing the
performance of Android applications on the multi-core processors based on reverse engineering, source code transformation and
replacement techniques. From the existing Android applications, we decompile into Java source code before performing an analysis
to identity the functions which have the main effect to the performance according to Pareto 8/2 rule, then convert Java source code
from sequential to parallel for optimization.

Keywords: Embedded software optimization, reverse engineering, performance, Android equipment, multi-core processors.
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