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Abstract

We have stably operated CS-Studio alarm system that is based on a relational database (RDB) and the Apache
ActiveMQ message service at SuperKEKB. Recently, CS-Studio community have developed updated product of CS-
Studio named Phoebus. The alarm system has also been updated and the combination of relational database and ActiveMQ
has been replaced by Apache Kafka. We conducted several tests to evaluate the Kafka-based alarm system. The tests
revealed the performance of the Kafka-based system is superior to that of the original system. The Kafka-based system is
simpler than the previous implementation for the combination of RDB and ActiveMQ system. Therefore, the Kafka-based
system can be easily integrated with other applications. We plan to run the Kafka-based system on a long-term basis to

verify a stability of the system.
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Figure 1:
system.

System diagram of the Kafka-based alarm
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Table 1: Message Types and Configuration of Kafka for
Kafka-based Alarm System

FHIH Topic HilBR 5 &t
config Acc compaction
state Acc compaction
command AccCommand delete

talk AccTalk delete

Phoebus 7 7 — ALY AT L CTlE [ config | « I'state | «
fcommand] * ltalk ] D 4 FEFHD Ay E—UR00EDSH
Bo 77— LD ENE HREZWO [ config | MR HEE 1D
[state] DAYt —1d Ace Topic TALEIND, 25X
BT DAY=V ERFF LT DL ENRH DT80, Log
Compaction 23 5% & S415H, — 4, Alarm client 76
Acknowledge %515 32D IZF)H 9% command | D A
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T T —LY AT LTRSS D PV EZNOHWERL
DT T—LDTN—T W) — R L TEBEND,
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A=V OFERE, ED PV TN TR T DA E—
VIRDHEF—CTIRET Do BIZIL, Vac 7V—T1IJ8
F% PIn £\) PV IZkFF B config) AvE— X LL D
&b,

config:/Acc/Vac/PIn = {“description”: “Pressure”}

Phoebus 77— LT AT L TIE CS-Studio 77— LT A
TLEFLT XML JERDOT7 7 AV TR EFHRDA L R—
ke = AR —FBAIRETH D, D=8, CS-Studio 7
T — LT AT LD Phoebus 77— LV AT LD T —H
BATO RS IATOZ LD RS,

33 EfEY—EX

Kafka ##H L CTEEINDIAYE—VEFIHA TS
Alarm logger <> Alarm config logger &\ >72H—E A8
Phoebus TlxfefisnTna, 2 b ¥ —E R
Phoebus 77— ALV AT ANEMET D ETHHEDLDT
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Alarm logger |53 DAY E—% Elasticsearch
\ZHEEL 7T — 2D EDBIEAAREST DD —
JLTCH5[9], CS-Studio 77— LY AT LTS T
72 IMS2RDB L% DY — L Ch b, 12D B REA [
T 5728 @ GUI & Phoebus TR TW5, £7=.,
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THIELARETHD,
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SuperKEKB TIE#J 15000 50D PV &G 551 T
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ZDT . FIT RO PV HERRELT-GA THRI A
A[RENE DM BTN D DT PEREFHAM D 728 Dk bR
ZiTo7-, BRI A ITE IS CS-Studio 77— LY AT
LT TolcilliRE 2B I L [11],

B EOREREFIERIC, BElxi4i&7e% 50000 {E#D PV
ZE LT, 50000 8D PV X T 77— L AT LHENES
BEHFERED software I0C _ETEIET 2, 50000 D PV
DN 200 fHD PV 237 F—LAREEL 720 Bl 200 fEH D
PV OT 7 —L0MERSIDENIEER 40 FEITEEDIK T,
72, PV X 500 [HO T /L—T 12550 CT T — LT AT A
DB ER LT, 7V —T1% 3 BT b, 1 BEE B 23
5 70— 23 B B RENEI 10 70— THERK
N5, PVIE3IBEEEDZ L —F 1B L. 1 Zv—TF I
100 fE D PV H3EEREND,

CS-Studio 77— AL AT AE Phoebus 77— ALV AT
LE R B2 MFE IR L CRICEHEM ECRIEED
REREAT 72, WBRIT KVM 25 L7 R BE 2B 0
THMEL Tz, BRERIZEE L= 3 B OFEHIA Table 2 12,
IAHERBE D FEf % Table 3 (27”7, &7z, Phoebus 77—
L AT AL CS-Studio 7T — LT AT MIBWTHEHAL
728 7R 2T D/N—a % Table 4, Table 5 |[ZF41
FIRT,

¥, CSStudio 79— LV AT LEER TS
PostgreSQL Tld, HFZIAAMEREL M LSEL70(C
synchronous_commit % # £ (2 L TH| I L 7=,
synchronous_commit Z L7255, 0S T —4
N2 Ty 2 LB T P I oar D—E a2k
POIHAREMEN D, DT EESOEM THIH %
BRUITERETAULERHD,

Table 2: Specification of Test Server

CPU AMD EPYC 7302P 3GHz 16 =7
OS CentOS 7.8

Memory 64 GB

Disk Type HDD
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Table 3: Specification of Virtual Machine

CPU =7 47
oS CentOS 7.9
Memory 16 GB

Table 4: Software Versions for Phoebus Alarm System
Based on Kafka

Phoebus 4.6.6

(mIvNID)  (25de05be5f2827f09509727963114b17adefb3 1)
Java 14.0.1

Kafka 2.7.0

Elasticsearch 6.8.14

Table 5: Software Versions for CS-Studio Alarm System
Based on RDB and ActiveMQ

CS-Studio 4.6

(IR ID)  (fOca39dcal4f11911d665fd7529c¢03da8aeede9s)
Java 11.0.2

PostgreSQL  13.3

ActiveMQ 5.5.0

4.2 Alarm Config Tool

XML 77 A VR L CROETE A > R —h =7 X
N—N19"% Alarm Config Tool 237 7 — AL AT LTI
BEXN T, Alarm Config Tool (242 HHTALE T,
— HATOREREMAHI PRSI T3 E TS 58T
EB, CS-Studio 77— LT AT A TIL Alarm Config
Tool (&2 H LB IIEF ITIERI 337> TN eTzsd
SuperKEKB TIIRRETF D077y T IAFROPEE S
AERFOEIHD IR L TS,

Alarm Config Tool ZF| FH L7 3% & 1% oD BB ALEi | =
T LR ZE LIz, AR —hT5D XML 77 A /L%
FREL RIEDBIMDHITHE G BEDHIFRO 1T
it BOEDHIBREIBINARHT TITO% GO 3 FFED
T —F DR B DWW TIITRERIZ M E L7z, &
i % Table 6 (2R,

Table 6: Execution Time of Alarm Config Tool

Phoebus CS-Studio
FATHFH B0 6.4 1 52 %
SEATIRH - HIBR 6.0 % 35/
FATIRFIH : HIBREE 6.8 153318

Table 6 (279 #Y . CS-Studio 7T — L AT AL
#1_"C Phoebus 77— AL AT AL IEH (24 R CaL
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HMNZETLTWAIEN 0D,
4.3  Alarm server+ Alarm client 2 EhHFH

Alarm server BTN Alarm client Z L84 2D 1284
DEEEZIE L=, Alarm server ODECENHFNIL, EEHL
TOBEXROETO PVIZERNTE T HETORE
2 HIE LT, Alarm client O E B 1% Phoebus $L<
1% CS-Studio ™ GUI Z &L TH>5 Alarm Tree Display
MAETD PV ZHEAIATETORRARIE LT, 21T
NOREEIX, 7 vr LN H T 50777 AV S
THEHLE,

B ERE A Table 7 12779, Alarm server O 2 B[]
X Phoebus 77— L AT LD ITNENoT-, — T,
Alarm client OEBIFRFHEIX CS-Studio 77— LT AT A
DFBENST,

NWRIZA 53528 TC, BEBXIALRFFZRIE L, CS-
Studio 77— ALV AT A TIL IMS2RDB (2> TRDB (Z
BCOT —INEZIAINDIETORMZHNELT,
RDB (27 —#NEXIAENT-HE %27~ 9 Time 77 LD
T A BB CEZALEMOREZITT2, £,
77— LD F OO S5 TALK @ Topic
IFRFESNRWIIICRE L,

HIEHE %A Table 9 IZ7R9°, Phoebus 77— LT AT
LI OB A ELS, 77— OB HIRFH EITIE
[FIFLRE OB Tl OB E T LT o, RFEICE
T 5T —H A XL Phoebus 77— L AT LD T3NS
WZENID,

Table 9: Time and Data Size of Logging Alarm Message

Phoebus CS-Studio
Table 7: Start-up Time of Alarm Server and Client 7 A T 1.8 7 315
Phoebus CS-Studio 0y D7 —2 5 5.7 MB 52 MB
Alarm server FLEIRFH 8 318
Alarm client i &h R 56 ¥ 20 ¥

44 T T—LIERHEHIC BT DI

T T — LD THIEERD Alarm client ({5 D FE TOR;
MZME LT, Phoebus 77— ALV AT L ClX Katka @
Consumer AZV7MEFIAL T, £ CTOHEFIERIZIE
INDHETOREAZRIE LT, CS-Studio 7T —LT AT
LTI, PostgreSQL a2/ %ML, £2TD SQL DAL
FMNE T T 5FECTORBZRIEL-,

BERSST D PV I 40 BT 81T 400 DT 7 — LR EE
DOEACDFEET D, Fio, PV ZEMESE TS software
10C %15 1E9-5ZET 50000 07 77— LREDZE LA
FAESHEILZENTED, BB TIZZINS DO FHFHEN
Alarm client {2555 F CORFH & HITE T 5,

HER % Table 8 IR d, EHHLDTT— LI AT
LTHFFR T OEFE] CULEEC& TV D, 7=, Phoebus
T T =L AT BD ST I RN E D3N D,

Table 8: Time of Updating Alarm State

Phoebus CS-Studio
0.2

1.5%

400 0> BT [
50000 {40 B HriEF A

17
4.7 %

45 TI—LnZ OEZIIARRERET —HYAX

AR SO PV ZEIESE TS software I0C %15
1EL. 50000 {077 —ARREDZEALIFEAELTZRFDT
T—rnal DEZIARKMET — X BEOELERE LT,
Phoebus 77— LT A7 A TIL Alarm logger (285 T
Elasticsearch {Z R TOT —HNEXIAENDETORERH
% E L7z, Elasticsearch ® Ingest pipelines[12]&F| L
C. Elasticsearch (27 — ¥ NEZIAENT- R Z T 1 —

5. Phoebus 75— LI AT LEEATSF
RRR

ZNFETIZRLTZ Phoebus 77— AT AT AOFFESC.
FOMRERBRORE A E 2 . Phoebus 77— LT AT
2% SuperKEKB D7 7 — L~ R AL M AT LEL TR
AT 2F BB OR S &5,

MEREFBRIZRB VT, Alarm client O EEIFFE LIS T
% Phoebus 77— A AT LN BUVMERER R LT, 77,
Phoebus 77— ALV AT LTI ETOT —H ) Kafka D
Ay —V L TROVENEND, DT, I7T7AT T
TV —ar R T HBEIT Kaftka DAY E—(E
WD I AT 5721 T Te, RDB & ActiveMQ O
T 7 (e LA A BUS 5 2 22038 72 CS-Studio 7
T =LV AT LEW T HEITAT N T r—ay
DOBRFIIE S 272D, Logstash 72 EDu/INET 7
r—ar AL TO T 77— g L L= 8)
VEEZELHIELFRETH S, HEEM Lo IEEDY
R—HMZBUTEH CS-Studio DEAKkEL TRAZEN TS
Phoebus D FINEBEINTNDEE 2 HID,

— 7T, CS-Studio 7T — LT AT LEHERL T
Phoebus 7T — AT AT MBI THS H 3L, A
HAERBEL L LR, FD7, NTHEEFE-TEY, #)
YEOZEMLOE CTITREN DD, BERIZWDDHONR
7 A B OPERERBR OBRIC o)) fEESN TS
[13, 14], £7=. CS-Studio 7T —L AT LT SQL %
FIRAL TR ZORWEDEEIT, T —ZDORKDIA
B IR EISAIRETS 57-, LAL ., Phoebus 77— AL AT L
WZBWTT —HDRVIAI IR EEAT DT WA,
Kafka |[ZRTFENTCWABETDT —ZEIT7A47T VM1
fEL. 7947 MAITTT — X DIAIR 72 E DALERZ4T
DIRF L5720, SuperKEKB D XA M E DT A
TUNT TV —varE R LTS SEAICIE, £hb
% Phoebus 77— L AT LAFINCEETAHEELLE L
72%, SuperKEKB CiZ RDB [Ifthd 7 7'V /r— 2T
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6. F&H

SuperKEKB D7 7 — A< R AN AT LELT
Phoebus 77— ALY AT ARSI RER i 2. TV B
WeRT B0, TI— AV AT AOVERERBR AT o717,
ABRDOFE R, CS-Studio 7T — LY AT LLHEL T
Phoebus 77— LV AT AOMERED J7 3% D 7y T
FL T, Phoebus 77— A 27 A% Kafka .01
- B R DT M DT TV — g DL A
GNATHZEN TEDLR A b H D, — ., CS-Studio 77—
LY AT DEEE T D ER A FEE N D T2 | BENE
DIERE CELH D, 5 1% SuperKEKB N 25D 1E
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L., B3 BR A1 1O 25 /a4 %,
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