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Abstract

This paper introduces that enterprise will encounter problems of chaotic workshop
management, opaque data records and difficult to find improvement points during the
growth period. Therefore, a set of management tools that can realize the functions of the
transparency of production KPls, recording, analysis has become a rare magic weapon for
middle and upper managers of enterprises. SIMICAS Cloud Application Based on
production line modeling focuses on finding the problems existing in the production line and
attracts many growing enterprises to join the wave of digital construction through the
inherent advantages of small initial investment, fast and agile implementation, easy to use
and maintenance free. SIMICAS Configuration Tool is designed to build models for different
production lines, completes IO mapping through configuration, and finally releases them to
intelligent gateways iotbox2040 and MindSphere. The intelligent gateway I0OTBOX 2040
collects the real-time data related to the production line model, then presents the sensor,
PLC and server data from the industrial filed on the cloud SIMICAS app in the dimension of
KPI and provides powerful help for customers to find problems through data trends and

reports.

Keyword: Siemens MindSphere Cloud, SIMICAS Metrics Performer and Performance
Analyzer APP, Intelligent IOT BOX Gateway, Data Acquisition System and KPI of
Manufacture Line.
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EN ENOD
%MO0.6 %M300.2
"Clock_0.625Hz" — REQ MNDR —i"GET_DONE"
W#16#100 —ID %M300.3
PEDB50.DBX0. ERROR —"GET_ERROR"
OBYTES — ADDR_1 %LMW300
P#DB4.DEX0.0 STATUS — "GET_STATUS"
BYTE 6 RD_1 .
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END_REGION
=

s FrmsTon FHETS

10
1 IF (($RCV_Done = TRUE) &§RCVD_LEN=113) THEN

12 §FIRST_TAG := CHAR TO_BYTE (§Present Mess[0]);

13 #LAST TAG CHAR TO BYTE (fPresent Mess[112]);

14H IF (#FIRST_TAG = 16§24 & #1AST TAG =164#26) // Statement section REGION
15 THEN

16 $RCY_OK := TRUE;

1

8 ELSE

o §RCV_OK := FALSE;

o[ END_IF;

2 #0_RCVD_OK := $RCV_OK;

2 ELSE

3 #0_RCYD_OK := false;//ZEi{HERCVD_LEN

s P

$RCV_OK := FaLS
| enp_te:
[Enp_rEGTON

o G

o o

gRESICN Hwa

(* IF #S_FALSE_DATA THEN

1, := FALSE;

2

3

=) IF (§RCV_OK = TRUE) THEN

s

3 #move_result_1 #Present Mess, 1, DEST_INDEX DEST => $5_FID);
7 #move_result_2 #Present_Mess, 31, DEST_INDEX #s_PID);
] #move_result_3 #Present_Mess, 71, DEST_INDEX DEST => #5_PO);
) $move_result_¢ MOVE_BLK_VARIANT (SRC §Present Mess, 101, DEST_INDEX := 0, DEST => §S_STA NO);
o #S_Result := §present Mess[111]; //Res

1

2 §S_FALSE_DATA := FALSE;

3

4 ELSE

Bas s s RN ORDEWO RO WERNRNNRNRNR DR

2

K12 BRI IR B BRI SR AU

RS BB A S T b B [
= #'a = K G @& T P G

i CASE FOR_ URLE. . o mecion
T © ERANLs
46 #8 FALSE DATA := TRUE;
o 5 5 E
o YHDB =
PRSI 47 // RETURN;

v R ZEfF

END_TF;

#5 FATLSE DATA 1 := #S_FALSE_ DATA;

#R_TRIG Instance (CLK: :#EiFALEEiDAThil £
Q=>#0_False_ Data);

53 // #0_False Data := #S_FALSE_DATA;
54 | END_REGION
55
56 IREGICON $¥#& & T ¥ipsB
5 E // Statement section REGION
58 IF #RCV_OR THEN
59 #0_FID := #5_FID;
&0 #0_PTD := #5_PID;
61 #o_pPo := #s_pPo;
B 62 #o_sSTA_NO := #S_STA_NO;
£ 63 #0_Result := #S_Result;
64 ELSE
£ 65 #0_Result = ° "/ /wwewewssswwes S
66 #0_FID := "MFTs_Calc DB".A[0] .FID;/ /v ssuiwwww 5
3 END_IF;

| END_REGICN

71

2 OrREGICN ZEFE

32 IF §RCV_OK THEN

T4 #Last_Mess := #pPresent Mess;// Statement section REGION
#S_Last_FID == §3_FID;

a0

{il END IF;
| END_REGION

K13 BRI IR RE P B (B ZRA7 ST 2D

Y5 Fail Record FIFO ##i %, At —210 M7= i P55 DL TRIER, %)% LR A
100 %%, W& 14 f1l¥ 15,
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PLC_SNC Tiaoskh 8 *» PLC SNC [CPU 1215C DC/DC/Rly] = BufferilO0OFI X A3 » Bufferioof X H [FB14]

e G B 63 h = % B G el & °F 5T

CASE... FOR... WHILE.. ., .
I*. piig Liserg) bpilge RUSELR LY

1 (*ERET R ITIRETE R

2 | 1.Erorr Count RIOFIFFO

3 |2.Fail sNAXRFIFO

2 | 3. TimeStampFEidFER HiFEFail snflTimeStamp. NcEAD
5 |

&

7 EHIF #"IC_MFTl&2 NG" = 32767 THEN

a #"IC MFT1&2 NG" := 0O;
s | END_IF;

10 #TempTag:—RD_S¥S T (#Sy=Time) ;

z 4 I
12
13 3 (>~
14 | IF #"In MFT1_Fail Result™ = 'F' THEN
15 iled SN = #"In MFT1_Fail SN";
16 "Buffer TimeStamp&FailSN gDB".DataLog[l101] .FID := #S_Failed SN;
7 er TimeStamp&FailSN_gDB" .DataLog[l01l] .TimeStamp := #SysTime;
B 8 | ELSIF #"In MFT2_Fail Result "FY THEN
ol B #S_Failed SN := §"In MFT2_Fail SN":
i o "Buffer TimeStamp&FailSN_gDB".DataLog[101] .FID := #S_Failed_ sSN;
I 5 "Buffer TimeStamp&FailSN_gDB".DataLog[l01l] .TimeStamp := #SysTime;
2 | END_IF;
=
a //EBA—FKFailiclT
S #R_TRIG Instance (CLE:=fIn MFT1 Result = 'F");
6 #R _TRIG Instance 1(CLK := §In MFTZ2 Result = "F');
7 [iEN—FKpassiDF
#R_TRIG Instance_ 2 (CLE:=#In MFT1_Result = "B");
#R_TRIG Tnstance_3 (CLE:=#In MFT2 Result = "B");

IF #R_TRIG_TInstance.( THEN
#8_Failed SN := #In MFT1_SN;
#ro_MFT1_FailCounte += 1;

ELSTIF #R_TRIG Instance_ 1.Q THEN
#s_Failed SN := #In MFT2 SN;
#To_MFT2_Failcounte| += 1;

ELSTF #R_TRIG_Instance_2.Q THEN
#38_ Passed SN := §In MFT1_ SN;

] 14. Fail Record FIFO $#& )& (it 3% (5 HURN S 3 AbFE D

W oN R

o

WwwwwwweweownwRwRwRERNRHER R
Owo

w

PLC_SNC_Tiaoshi_20200328 » PLC_SNC [CPU 1215C DC/DC/Rly] » £ FF3R » Bufferti X BB » Bufferl00®XH A [FB14]

e G o3 62

3 ¢

'a% Fad & 75 &

F.. CASE FORL WHLE (o ) mecon

uffer TimeStamp&FailSN_gDB".DataLog[101].FID := #S_Failed SN; »
Buffer_TimeStamp&FailSN_gDB".Datalog[101].TimeStamp := fSysTime; »
#T_cCounterl i
#T_Counter2 1;
//EE PR EIA AT RS
FOR #T_Counter2 := 1 TO 100 BY 1 DO
IF "Buffer TimeStamp&FailSN_gDB".DataLog[101].FID = "Buffer TimeStamp&FailSN_gDB".DatalLog[#T_Counter2] .FID THEN ]
"Buffer_TimeStamp&FailSN_gDB".DataLog [#T_Counter2].FID := #S_SN_Empty; »
"Buffer_TimeStamp&FailSN_gDB".DataLog[fI_Counter2].TimeStamp := #C_EmptySysTime; ]
#"I0_MFT1&2 NG" += 1;
RETURN;
END_IF;

JIITIIII A R A R AR R

FOR #T_Counterl := 1 TO 100 BY 1 DO
// statement section FOR
"Buffer_TimeStamp&FailSN_gDB".DataLog [#T_Counterl] .FID:="Buffer_TimeStamp&FailSN_gDB".DataLog [#T_Counterl+l].FID; »
"Buffer_ TimeStamp&iFailSN_gDB".Datalog[#T_Counterl].TimeStamp := "Buffer TimeStamp&FailSN_gDB".Datalog[#T_Counterl + 1].TimeSt )

END_FOR;

END_IF;

//FE B —ieassig R

BIF #R_TRIG Instance 2.R OR #R _TRIG Instance 3.Q THEN

#T_Counters

FOR #T_Counters
/7 Statement sect

1 TO 100 BY 1 DO
ion FOR

IF #S_Passed SN = "Buffer_TimeStamp&FailSN_gDB".Datalog[#T_Counter4].FID THEN »
"Buffer_TimeStamp&FailSN_gDB".DataLog [#T_Counter4].FID := S_SN_Empty; »
"Buffer_TimeStamp&FailSN_gDB".DataLog[#T_Counter4].TimeStamp := #C_EmptySysTime; »
RETURN;

END_IF;
END_FOR;
1B FEBIT TR, . BIfailid®

#T_Counter3 2

#T_Counter3 := 1 TO 100 BY 1 DO

// Statement section FOR

IF T_DIFF(INL #SysTime, INZ "Buffer_ TimeStamp&FailSN_gDB".DatalLog[#T_Counter3].TimeStamp) > #C_Differ Timer THEN »

"Buffer_TimeStamp&FailSN_gDB".DataLog [#T_Counter3].FID := #S_SN_Empty; »
"Buffer 1SN aDB".DataLoa [8T ter3l.Timestamn tvSveTime: —— n

K 15. Fail Record FIFO ##i f  (Hdfi i sk 2 i A AL BEHL 1D
3.3 SIMICAS APP ¥R
TUH W KBt 2, A — AR B A TOTBOX #di RAELLEE, % 7 H R
FMI FOMFT %, HERg s s E S, Frelnais a1 s i, @8E7T L
HUPPIRAS LK B RO 4, DA AR T H U HE A, 2t SIMICAS APP S H 75 2%
BRI LW A B, Akl 16,
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16. SIMICAS APP %57
3.5 I0TBOX SKAEFH R A IR
@it 4" /exec/mb _sub —t opcua/data F1”/exec/mb_sub —t MessageTypePublished &
& T0TBOX RECMITHER G B R AT £ Agent MEHEEIL. Bk~ EAUWHRZ, RS
I EE B FRS SIMICAS TOOL HASTRFF—EL, 2R A gL, il 17 Al 18,
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content length : 125, content :
content length : 125, conten

tent length : 2 C : {"va T ductID™: K ChangeOver": "true"},

UCTID"
content length

content length :
ntent length :
geTypePublishe

geTypePublishe:

a
from

, content length
content length : 131, content : {"value": ut”: , "key": "Output®, "timestamp":

, content length : 131, content : {"value": }, “key": "Output", “timestamp":

K 18. TOTBOX KA F| Agent [FI%#E
A e, R R

Frid 1, #& T0TBOX 4 MindsPhere KATIIEHE, 7= 1D, HARWICKIGERS, 8
&,
3.4 HEsEFMAL

SCL FE/F T Hdh et i 2l

] 15 ] Fail Record FIFO ##ifE, T Z2ZEREFHTUCEI M EIR K ABEIRZEN 100
SFACKIAT T A S IR, A s R 2O Array of Char, fE4RS if EA)(HH
W K (1 Fp 2 5 A H 7 505 P A B AL R S AR SRR PP I, B 3 g B, (B R BRI
B, o3 2RI, A R RE AL R, SCL BT RN AU I B R . 2
J&, BRI SR I BAE RA N String [35]+DTL RAFAE— S HFH 1L R 17 51 5 A i)
BL, Rt )

APP B IRASHE MBS BoR B FILRES, (EARERIIN B, HE R A5 B )
IS TE) AN 2 20 )

T30 H AT e ST AP 9 Y SIMICAS PLC (iR%5 #83) DB ER{E N5 TOTBOX S7 {5
HEiE . N PLC FEF—ANE I H T Line Status (STOP) Ml Stop Code, {HZ APP %]
BAOREINE? 45 157 M T RIEE, APP MBI AW H] STOP IRA, Z 5 FHaENLIR
5 Stop Code (Packing #if#. MFT #hE%%) , A BEASHLI AT AT SEiHRIR R . 1
PLC F2FF 1) Line Status s2#R#fE Stop Code THEHISKN), WEEH AT 1. 54, HT 3
P 5 SE I IR, X A VR EOBBUR REAE — AN R A 58 BT 55 48 AN 73 A
. MM L AE—A DB BN (AR S AR S I MRS W S R A E, PRI R R s N T
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SEWIIAl . BeJa R, XFERIECRAE PP H BT TR ISR ER, B 4% APP S ) ZER 9 5 HY
Line Status G 32 R14ay ) [RI SE I —FD A 4ar Y Stop Code THREHR, PRI ],

APP TEiE B 2R I 5 s

XAEBAE LT IR W, TR IR AR 2, dEi 454 Kl 16 (SIMICAS
APP EHCEHRIRD 2 T b R I S BT AR . 28—, PRSI R R AT R
J&i, TOTBOX PA% /ity 1 il i S7 a8 {5 I (et 500MS) iS¢HX PLC DB Hedde F#d, 54 R
A 24 PLC E#la AL TOTBOX A Be 3R — 2% B ic 5 . 24 PLC Bl 5837 /5, TOTBOX 21
VBB . %4, TR T MobaXterm, J#id SSH i 22 ¥ L3k TOTBOX Linux %
. 25, HIA cd exec, PN /mb_sub —t opcua/data. U1 TOTBOX AU ® ¥t Njaf
BE T ZEHAT Systemct] restart s7adapter, A AJEEARANSE PLCERALHI- R VFZ X R
PUT/GET Vi, 2R )5 T T0TBOX FEVSEE 5 FrA#ERE: Wil T0TBOX W ¥#li, P& Agent
EEWEIRE, AN cd exec, FHHIA. /mb_sub —t MessageTypePublished H#H{T 2.

7 LAY R AT RIG

PEEREAIZE SIMICAS Tool LHASSEMUE, 72 T0TBOX Al MindSphere R AR . Mt F2 4%
N=APYR: 1. TOTBOX J& & I a8 R A BCE s 2. T0TBOX _Ef Agent J& Y 3/ 4 ic &
I HILEIK B MindSphere ] Token5; 3.z SIMICAS APP J& 75 i Ih I B =26l & . 76 R AT
WA, AT RRIB BRI L, T DASE A R . AR EIRIE AR, WTRUMEL
TV HEFHB . B, KA SIMICAS Tool % %55 T0TBOX MZLIEREM: HIk, &
¥ SIMICAS Tool fIR%5#%5 MindSphere MM IZEERIRIL, FE:5 MindSphere EEE: SR 7518
i R EERAT IR, FTLLGER curl —x http://fREEARSS%:8080, it
http://gateway. cnl. mindsphere. in. cn Ak TOTBOX #iik TOTBOX f 753%#:% MindSphere.
un R ST R I I L R IR R AR RR R AT, A IE SIMICAS Tool R4S #& Mongo DB ¥ 2
BB A APP AN Token HIREHIIN 8], A IHEEFEL 74 journalctl —f —u updater
% 10TBOX & 11 Agent k5%, MR W KIMTHEE S FTA kRS stop/statrt-all. sh
(A AR S Agent fIRSS) A REBARAT R«

HE PR changeover S8 EANUE

W TEE, PG LRSI R APP id3% 1) Output =& KPT AdE, 4%H& SIMICAS
(B4 DL — K Product 1D BRALAENAE = #4 MR &, TR K Product ID I Output t#SH
HERfICsE, FAM I = BT ARENE N . LK R E2E0UE, AL Changeover (it
2, BHUWF45R: 1. —IK Changeover A 1S (FRic 1 F12) ;5 2. B ¥t #2 7 i1 — X Output
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WeEFE (FRid 3) 5 3. H1T PLC BERTAE—NEIN EEH 1 Product ID M1 Output. &45 FRJR
B/, RS EZE R RNS, RSN R T, SEUCRESIMERA
o MaXE R, @i B8 PLC F25(445 2 Product 1D SRS 28 B Output {8, #t
FUE 7 ok R, i 19.

eive Mess er, topic : Mes ypePublished, ntent n ontent : {"value": {"FPY": "100.0", "Total": , "Defect": "6"}, "key": "FPY", *
1}

X 9
timestamp" 1589079240491", "hashtag": ["Station:LINE"], "PRODUCTID"
ive Message from server, topic : MessageTypePublished, con gth : 159, {*value": {"FPY": "16¢ "Total": . "Defect": "0}, "key": "FPY",
timestamp": "1589¢€ 5270", "hashtag": ["Station:LINE"], "PROD : "MTS1FK703G_|
Me Py gth : 159, content : {"value": {"FPY": "18¢ , "Total": "11", "Defect": "@"}, "key": "FPY",
"hashtag": [ tion:LINE"], "PRODUCTID": "MTS1FK703G_P"}
Receive Message from server, topic : MessageTypePublished, content length : 131, content : {"value": {"Output": "4"}, "key": “"Output", “timestamp": "1589079328450"

shtag": ["Station:LINE"], "PROD “MTS1FK7036_P"}
topic lished, content length : 131, content : {"value": {"Output": ey": "Output”, "timestamp": "1589079329562"

LINE"], "PROD .
{*value": {"FPY": "1¢ "Total": *12", "Defect’: "0"}, " “FPYY,

{"valu {"Output": "6"}, "key": "Outpu "t amp”: 079378123"

{*values (-ProductID™: "MTSIFK7686_P"}, "key": "ProductiD, *timestanp’
IMBLFE

("output”: "7}, "key": “Output"

: {"value": “timestamp": "1589079458648"

, "hashtag”: ["Station:LINE" QUCTID": "MTS1FK708G_P"}

Receive Message from server, topic : geTypePublished, content length : 128, content : e": {"category”: "class", "action": "reset", "target": "Output"},

"key": “trigger_resetter", “timestamp 014" 2.5 4

Receive Message from server, topic : MessageTypePublishetr—cantent length : 125, content : {"value": “: "class”, "action": "reset", "target": "FPY"}, "k¢
rigger_resetter", “timestamp 589079459046"} 2=

eceive Message from server, topic : MessageTypePublished, content length content : {"value": {"category": "clas ion": "reset", "target": "WIP"}, "kel

rigger_resetter”, "timestamp 589679459659" }
eceive Message from server, topic : MessageTypePublished, content length : 171, content : aly
angeOver”, "timestamp": "1589079458607", "hashtag": ["Station:LINE"], "PRODUCTID": "MTS1FK768G_P'
Receive Message from : MessageTypePublished, content length : 189, content : {"value": ", +~"CMD_RESETER", "timestamp": "1589679459396", "hashi]
": [1, "PRODUCTID": "MTS1FK768G_P"
Receive Message from server, topic
lag": [1, "PRODUCTID": "MTS1FK708G_P"
Receive Message from server, topic : MessageTypePublished, content length :
": [1, "PRODUCTID": "MTSIFK78G P"

, "key": *(

@

MessageTypePublished, content length : 189, content : {"value": "", "key": "CMD_RESETER mestamp”: "1589879459398", "hashi

-
=)
o

content : {"value": "", "key": "CMD_RESETER", "timestamp": , "hasht]

pic : geTypePublished tent length : 134, con ¢ {"value": {"Status": "Idle"}, "key": "Status", "timestamp": "15890795572

, "hashtag": ["Station:LINE"], "PRODUC i "MTS1FK7086_P"}

ive Mess from server, topic : Me ypePublished, length : 140, content : {"value": {"StopCoc : "StopCode", "timestamp": "1589079
["Station:LINE"], TID": "MTS1FK7!

K 19. P24 1D # S8BT E AN

Ju. BITR0R

I H T 2020 4 5 A4 IERSNAE T, XHF KPT (4eiHA0 APP (K] 48 F 2% #54 R I 10 F
o BT AT HE KT A SRR E &R, EARm B XAESELL, BTl RIFRER Demo Wi H
/1 PC ¥y SIMICAS APP HIF=£5im, Bk~ HE.
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& C O @ decchina-simicasmp-dicsop.cnl n/#/pl azccettybarbsasi 3 e E e
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