Vol.2022-SE-210 No.7

IPSJ SIG Technical Report

KR EOSEbICAIT B S X T LOEE

BB RN R AL

BE: V725747702537 (RP) KB RREMETIE, ERANOHRNLZBERAZITI DD
12, ZROMEMIRRE © HICZbT 5. X 51T Java I2H- < RP 38 Signal] IZBWVWTIX, KEHEOMEE
{LDBEERFRINT — R & AL, ZDHEEREINZRAOEK T 2 KEREEOEE Mt Eh 3.
SignalJ 13704 B —ANKRI AT LEBWNRE LTERLD, KERZMEOFEEKIISENUHRDINRCH %R
P F—BR—ZATHY, A—FoRIVT7 T4 TVRAT LD D S5235DTHS. AMETIEZZD
FEEED LT, KEREHEO D DOBGEIREBRORBEFIEERT. ELFhEAVEY 7 Y 2 7H
HeBEDDDIZT 27 DIRIR T NERRA RIBICOWTHEMT 5.

X—O—R VT T4TTuTT IV, RRIIT—EN—R, H4Aif#ER, Signall

signals

Sota UEN0Y® TgETsuo KAMINAL-P)

Abstract: A signal in reactive programming (RP) is considered as a function of time and its value is updated
automatically without performing explicit assignments. Furthermore, the Java-based RP language Signall
provides persistent signals, where the update history of a signal is considered time-series data, and the value
of the signal is considered as a function of a specified (possibly past) time. SignalJ have been targeting to
local systems; however, the entity of a persistent signal exists in the time-series database, which exists in the
outside of the language and can be a basis of open reactive systems. In this paper, we propose an implemen-
tation of infrastructure system for open and distributed persistent signals by utilizing such a characteristic.
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An implementation of infrastructure system for distributed persistent

We also discuss several issues on realizing software development based on this infrastructure.
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class Vehicle {

signal double x, y;

signal double dx = x.lastDiff(1);
y.lastDiff(1);
signal double v = dx.distance(dy);

signal double dy

}
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signal class Vehicle {
persistent signal double x, y;
signal double dx = x.lastDiff(1);
signal double dy = y.lastDiff(1);
signal double v = dx.distance(dy);
Vehicle(String id){:}

FelZ E DR ZEMEDHITZIF /2 Vehicle 7 7 R & [FAERIC
BEHMIIRE L U CHEDOBIEEEZR T x, v, MHE dx,
dy, #E v 2. IOBIEEhBREHETHS. 51
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double ve = new Vehicle( “o0ita1234” ).
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signal class HotWater{
persistent signal double hotwater;
double [] hwdeviation = new double [7];
double sdeviation;
Timestamp ts;
signal double hwater7days =

hotwater.within( ts, "7 days");

double hwave = hwater7days.avg();

public HotWater (String id, Timestamp ts) {

this.ts =ts;

public void calculation() {
double [] value = new double[7];
double [] distributed = new doublel[7];

for(int i=0; i<7; i++) {

this.snapshot(new Timestamp(...));

value[i] = hotwater;

}
for(int i=0; i<7; i++) {

hwdeviation[i] = value[i] - hwave ;

K 1 HotWater 7 7 R
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7075 ATRIRP WAV DURGER DR RYI T — & L 15
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%7 7 R Correlation TR I TW53.

HotWater &, 7KHiHFZ{E hotwater ZFfo TW5.
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% Z T Signall] 23 % D within(Timestamp ts, String
duration) XY v FZHWE. ZDX YV v NIXKAIHI»
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public class Correlation {
public static void main(String[] args) {
String datetime = "2022-01-01 23:59:59";
Timestamp timestamp =
Timestamp.valueOf (datetime) ;

HotWater h = new HotWater ("000a",timestamp);

ColdWater c = new ColdWater("000b",timestamp) ;

Weather w = new Weather("000c",timestamp) ;

h.calculation() ;
c.calculation();
w.calculation() ;
System.out.println("Coefficient: "+
coefficient (h.hwdeviation,
h.sdeviation,
w.atemdeviation,

w.atemsdeviation));

B 2 Correlation 77 &

55|14 duration THEE S N/ HIM D KB EE LIRS .
D% D, hwater7days {3 ts (within THE L 72IZIHD)
5% 7 HE D hotwater DIl % JEIE % FrD K e ZH
TH%. double HDEH hwave H[H U < Signal] 23FFD
avg() XYV v FZHWTE» WAV OIRZEHR D 7 HE D
FERDTWAS. avg) AV v RIEL ¥ — KR 2E
DFGERDZ XY v KTHS. AV A7 7 XD58 id
A YRR RERIFICRE E S50l FTH 5. Rz,
double BDHACY hwdeviation & double B sdeviation
M7 4—LRELTESEINTVEY, ZASEK1IHI D
B WERAY) DIRFEE DR ¢ fEHER7AT, calculation
XY v RTEELTWA. calculation XV v FiXiFE
EAMEFHETAEAY v RTH 2. Timestamp DA 7
V7 bEAWTS I FNT T ANEERINHOX Y v K
snapshot XV v FIZX D HHEORZIHZHEHT 25 Z
Yiz&kbh, HZ DEEEY] value ITIRALTWS.
7=, B% value DfEEFHWTHZ ¥ DRz, HIZ X D5,
BEHREAZEL TV,

ColdWater 7 7 X, Weather 7 7 AlX HotWater ¥ K=
BV WD EMET 5. Weather 7 7 A% HotWater
7 2 XX ColdWater 7 7 R & Bz h kiEHRFZEEE LTH
Zrommadn, KR, FEKEERRELTED, 2
hehoH Z Oz L EERAZRD TV S,

Correlation 7 7 A T &, HotWater, ColdWater,
Weather %, ZNFNICEBFO#INFHEI N
Timestamp BORKIZGHE L Tav R 57 X 2MERZ
YIED, ZRHDA VARV A%ES. TREhDA ¥
AR A LT calculation XV v RZERHL, 241
ZUDWRFEED 7 E, MR % 518 L 724 Correlation
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id url | user

password

correlation_hotwater_000a

correlation_coldwater_000b

correlation_weather_000c

BRHNF— X R—Z2D url, 2—F%, RAT—F%
Signal] EITHRZ 4 7 VITRT.

(4) Signal] FEITR 7 4 77 ViIdiR SN wl, 2 —H4,
NRAY — FZ2HOWTRRINT —EZRXR—=R127 7+ R
3 5.

(5) v Inrnur I nFRRINT — X R— RIS
TWVWARZEDMWELEEITS.
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RIFFE T, #RIfERR T — 7 L& PostgreSQL % FiwWT
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url, T—H¥F, KAV —FERLTWA. idiZiE, 772X
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public class CreateTables {
public static void main(String[] args) {
String datetime = "2022-01-01 23:59:59";
Timestamp timestamp =
Timestamp.valueOf (datetime) ;
HotWater h = new HotWater("000a", timestamp);
ColdWater c = new ColdWater("000b", timestamp);

Weather w = new Weather("000c", timestamp);

4 KBRZEED A YA X Y 2{LR1TS Tu TS A

7295 2T, ZRERWTH Y ILrTa s I 228 L,
TERHER L7z, 3, MRENOY—Ne I I7v FEIZE
NZN TimescaleDB Z¥#EfH L, > 7 1r7u 5 A TH
W BBEPWERAY) & 15720 AP Z e L DIRFEEUE KSR
T320DT =7 NVEHRENDOY — I, [RBERER
WMT 272007710 % 759 FRICHEST %, XiZ, Z
NORERY T — XN — 2K RIEH, W WA DIRGE
B, Bl WRAMORFTEHDO T —XEHATS. ZL T,
LRI T — 7 M2 T, id ¥ ZRERDRERYF— X
N—=2ZNDEHIERE UKL TBL. ZORKEFTY 7
NFa 5 L% Signal] 3284 STavy AL, FEAT
L7.

4.2 REEFIE

DRUL U TZRERS T — XA R— R IEZH AT 5. ShlE
MRENDOY—NE 75T FND ZDDRRINT —H R —
2%xFHA L. RRY|T— XX, Microsoft Excel 72 ¥ D
ATIREEXNZ Z e 2HELTWED, SEIZT—7 1%
HEIAER L%, 72 2FEHTRATIHEZ L o .
%7, RE[EERIES 2 T X CreateTables BEKT 2 (K
4). Signal] T3 signal L BHfiz iz FADA4 v A X
¥ 2 AT 0 I BRTRIG T 2 7 — Ty AU BEIC
B END 720, 4 VAR 2L T RITHI Ta ot
LTERR L, EITLT.

CreateTables T, HotWater, ColdWater, Weather
FARRTNCHER T 2 7 — 2 X—2@H DA id TR
DHEE L7z Timestamp MDA Z 518 LA Y A XV R
{t#Z175. TimescaleDB IZEDIHAZITS IZIET—7 V%
ER L, MDY — N BIZH 5 U 7 HE DR %
EXRLECSV 7740 bpsgl Dav¥—a<y FEH
WTabv—%175. MEENOY - 757 K LoV —
NF & B2 TimescaleDB W T W 2 O TRRDEIEZ
7V, ERENDO Y — NIIEERP WA D IRFEE D T —
TN EBIZORB OO T =22 HRAL, 75U
FOH—NIEIKRRERO T — X R A L.

M5, 6, TICZENZHIRPVIRAY), B2V AY), K
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persistent-signals=> select * from correlation_hotwater_eeea ;
id | i | hotwa

2022-01-03
2022-91-04 23

persistent-signals=» select * from correlation coldwater eeeb ;
id | | coldwater

2022-01-01 23
2022-01-02 23

2022-01-03 23

2022-01-01 23:59:59+00
2022-01-02 23:59:59+00
2022-01-03 23:59:59+00
2022-01-04 23:59:59+00
2022-01-05 23:59:59+00
2022-01-06 23:59:59+00
; 2022-01-07 23:59:59+00
(I 11

7T KREWT— TN

RIERE/A LT — T LERT

COEBDBDTH Y IATars a%ETL, Bk
LRI T — 2 R—ADRZEEOEEZ SR LT, Ehn
AV DIRGEEL, BT VRAYDIRFER L KR IHRE D &
MR LA 2 2GR L L 7.

4.3 ER

AFICE D, DEBUILINRRY] T — &N — 2125
DO RAEEZ W THBEREZE RS 2 2 L i L7
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