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Implementation of a Scheme Mobile Programming Application and
Performance Evaluation of the Interpreter

T
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ABSTRACT

Though programming education has been stressed recently, the elementary, middle, and high school students are having trouble in
programming education. Most programming environments for them are based on block coding, which hinders them from moving to text
coding. The traditional PC environment has also troubles such as maintenance problems. In this situation, mobile applications can be
considered as alternative programming environments. This paper addresses the design and implementation of coding applications for
mobile devices. As a prototype, a Scheme interpreter mobile app is proposed, where Scheme is used for programming courses at MIT
since it supports multi-paradigm programming. The implementation has the advantage of not consuming the network bandwidth since
it is designed as a standalone application. According to the benchmark result, the execution time on Android devices, relative to that
on a desktop, was 131% for the Derivative and 157% for the Tak. Further, the maximum execution times for the benchmark programs
on the Android device were 19.8ms for the Derivative and 131.15ms for the Tak benchmark. This confirms that when selecting an Android
device for programming education purposes, there are no significant constraints for training.
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Fig. 3. Configuring Native Methods in the C Code
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public class Rs {

public void init(String homePath, String[] argv) {
int len = this.args.length;

String[] newArgs = new String[argv.length + 1];
System.arraycopy(this.args, 0, newArgs, 0, len);
System.arraycopy(argv, 0, newArgs, len, argv.length);
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this.homePath = homePath;
System.loadLibrary("myrs");

init();

}

public native void init();

public native String eval(String exp);

public native void exit();

}

Fig. 4. Configuring Native Methods in the Java Class
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Table 1. The Experimental Environment

Category Android Device PC
Product Galaxy Z Fold2 5G Galaxy Book 3 Ultra
(6] Android 10 Windows 11 Home
RAM (GB) 12 32
Processor Snapdragon 865+ Intel Core 19 13900H
Build System ndk-build GNU Make
Library
Target ARM i386
Architecture




)
ol
i

B
N\
oL
_0|L
¥R
o)

A8l 2+ A T 208] BHEE Aot
Table 29] A8 A7 203] A7 A7Fe] Hdtgtolt

WXulg T2 Derivative?] 48 A7 UERH
Table 2 9 Fig. 73 Zth.

Table 2 9 Fig. 79 98 HolHEE 32° +az” +br +5
AE ARSIl of ol it 7154 mlEE sig &
T HHESto] =3)stelth

AE A7 50,000 TR E QFERO|E 7]7] S5 A
3 Alzto] PC S ET A2 AS gl 4= ot shA]et 50,
000 o]+ Bl PC 9] Ad Al7to] )t=golE 7]7|H}

BHE 131%E2 Ak o] Ane FERo|E 7|79t P
C 4% Aol7t 27 &g Uepdth EROIE )79 4
2] AIZHE 90000004 19.8ms2A Adto] WL Alzto] 48

HA e & 5 A

Table 2. The Run Time of the Derivative (ms)

Input AnFlroid PC A/P Ratio
Device (A) (P) %)
10,000 7.70 11.45 93
30,000 10.45 12.60 114
50,000 13.55 13.45 134
70,000 16.60 15.05 158
90,000 19.80 16.09 178

22

—8— Mobile
20 91| —O— Computer

Processing time
S

10,000 30,000 50,000 70,000 90,000
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Table 4. The comparison of the Tak function on ARM and x86

Android PC A/P Ratio I Number of AU e
Input . nput 1l A )
Device (A) ®) (%) calls time (ms) time (ms)
18, 15, 9 3.25 8.60 52 18, 12, 9 1,085 0 0
18, 15, 8 5.15 9.60 70 18, 12, 8 4,321 0 0
18, 15, 7 12.25 11.10 116 18, 12, 7 16,701 4 0
18, 15, 6 38.65 20.10 278 18, 12, 6 63,609 7 0
18, 15, 5 131.15 50.60 814 18, 12, 5 240,457 67 0
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ol w2 el elE 45 B7HolA Tak MRS
gzt (18, 15, 594 t=ERo|E 7]7] B4 F235] F =
7} £olA YRlS AT Hoyth

Table 404 &1 4= Q1%0] x869] 4% callse} F3st
Al A8 Alzro] Oms7t L2l ARMO| 3% calls®] A A
5 AY A7to] o de= AZ gIT 4 ok Tak
9] B FERE Wi et Youz CPU
A& 7120 R F1 o ATE SRtk CPU AA
HOo =& QIshAl Apol7t WAggttar 7S &= Qlth

FE=o|E, {08 53 Zo] HHd W Foi-& 7]7]1& Sl
Al AAIE ARMO] x860] HI3 AHE- EFHAAE 74 SHO
A Esith. o= x860] d# 9] A4ks 3§19 F7|E AY
5H= 9| 23t CISC(complex instruction set computer) -
22 AAE0] 9lo] T W2 ERAAAHE AREIITE mhEbA
X862 A4t £k ZHOA ARMETH B U2 5Z HojE
ot ARMY| 7% 2Htd 9 {8 7]7]1& siA AA =S
ool 4t ErHth= AHAEE floiA o H2 59 EN
A AHE ARSI} GAMESS(General Atomic and Molecular
Electronic Structure System) A5 B7MHE 53 WIX|ulaE
FRYS o AL A2 A7 x86 ( ARM64 ( ARM32 &2
2 x860] AEHo|H, oA JTEHZ ARM32 ( x86 (
ARM64 =0 & ARM647} &2 oleh= A7 EARTHIS.

83, RIERo|E LFA A= 7171ntet Aol et A
HE 2 ot Qo mahA & =Fo|Aet Zo] INIE A
H QI o EA o] dS TEH HHE F7HAQI A4t
Fop7h AT JavaZt ofd ZE S&3) #HH HlE
Pgsto] AR o EjA 0lH o] A5 AARE Aol Askd
AtAof et A7t olm] ZARH19L.

ng2 Y wsoA Yo g2 AMER] Y= Scheme ¢
o]9] /o] thgt HiQto] Basitt Y AES A
Aote =Y FEE2 EF 7|5t Adoj9] AF#AY AE
g, B "9AE 7]HE 21019] Pythonoly C& ARERIH: ol2gt
HHZAQ] ok AL 7O R Scheme &S HHF o7
AHEERE T doj= HEkshe el B3t A7 a5t

SRFI(Scheme Request for Implementation)*= Scheme <1
oj9] glojB e W G 2H3| 3t AOZ, R°RS BE
o|% SRFIE &3l 574 7159 ol 7Fsstth &2 =FolA
A+&H RScheme #A] RRS E&L vpgog 311 9lou
Z SRFIZ A¥38HA] ¥3ka Qle}. 18] R°RS EFS SRFI
Zolue?] 9 RRS #2740 384 BAE 18802 E
Aot oth= ool ATH20]. ol=gt BAE siEsk] ¥
o & 2 AT £HOZ SRFIY A Y 75737t gtol g
S3Hg0) et A+t B asitt

0 mlo

}.

£ oo o
[e)

it

o]

o}
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fr

7.2 B

0] =R A= Scheme T2 1Y X|Ydt= Hutd H
& A5t 35T Scheme B Z 2] E|Z+= RScheme

23194, CE ZAH RSchemed INIE &-8310]

AUPEER ol o g H{E| Q5oiA] %2 stEo] A
& AEEZEO R ATEQJO] WSZ APT 5= 1 YESL
35 AMESHA] ot o] & & e mETIHY dZ 4
stoich. QIERo|E 7]7]9}F PC B4 9 QIE Y 5
B7HIEE Bol, PColl thgt tE=o|E 7]7]9] 5 WiE

St A7} Derivative MIX|ut3E Ha 131%, Tak #A|
utd= B 157%%] ALE UET mEkA] QFERo|E 7]
7] 49 ek 4yt PC 0 EALSES ¢ & AUtk
Al 3 AZHE B ERol|E 7]7]19] A ARt
FAZES Derivative #2|u}=29] 742 19.8ms, Tak WlZ|ut=
9] A9+= 131.15msE YEISTE o3t 2 A4F A Azt
< AP AAEZ Al] o#_E Bojeth I18ER s
2ot 77| 4L W80 R HAHsi: & ZA} fitk=
S & 4 k. E3, Scheme®] 1A} $hret oh di# Ty
o] EAS 0|85t SHISoA ohget 4 s =
Hoj7]o] A3t Holztal o=t

ol w2 IEejE A5 B7olA Tak MIAWEEY] o
3k (18, 15, 5)°lA FERolE 71719 F43] £k Aot

it

filo
A
o,

o

i)

Am

Q1S AT A3k, CPU HAZ AT A% Aole} INIZ Fat
9% fZeAolH 5 Qus|=el AoE BT FF
olEiFt A5 ATt BAS At W] Ve A7 1Y

=

S oot ESE, Scheme FEE HHZA 0 g AMEE = THE
AolZ Wloh= W, SREIE 915 £& A Y7} olBee
S S0 w3t AT FF A= AL & = A
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