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1 Background and significance

The PDA (Process Data Acquisition) higheed data acquisition and analysis system is an industrial
reattime highspeed data acquisition and analysis platform that integrates daifigita@n, compression,
storage, and analysis. It has online and offline analysis functions, and almost all of the underlying
technologies of control systems and communication protocols are involved. This is a major technological
weakness in China. High germance controllers in the industrial control field are basically monopolized
by foreign countries, and the fiellus standard The communication protocol is almost controlled by
foreign companies, and higipeed collection of industrial data faces maeghhical barriers and high
intensity encryption from abroad. It is an extravagant hope-to independently obtaineljiggncy and
high-density data from our own machines and factories, and this situation urgently needs to be changed.

KingWei Impress MoonTechnology Co.,Ltd.uphold the principle of "cooperation, integrity,
pragmatic, innovation” philosophy, Service to- customers with valiant pursuit of high quality, high
reliability of the product qualityit is a domestic' successful example of research dpr&nt innovation.

After twenty years of development and-innovation, mixed brand contacts reputation quality
government and user support as a whole, the scale is moderate with production development and sales at
home and abroadhecomea supplier of indusial high-speed data  acquisition and analysis system with
support of relatively complete data source typesholeset oftechnologystandard has be@onstruced.

In manyyears, our R & D team focus @ommunication protocol research and developriéit]
bus analysishigh speed data acquisitioreattime datacompressionmass data stage, onlinedata
analysis techniques, unlimited energy .and enthusiasm have been pourétkinta series of PDA
hardware and software products have successfullelolged with sincere cooperatioof related
Companies after diligently explorinhe comprehensive performance indicator reaches the international
leading level.

Products design meets international- standards, compatible with the domestic and foreign main
electrical brand, to meet the industrial demand, has been widely used in metallurgical industry and the
user's consistent praise is high.

Don't stop pursuing the development trend of electronic control technology, strive to perfect technical
and economiintegration’is the permanent mission of KiegWei.

"To meet customer needs, ceeedlue for customers" is our eternal hope and action guide.

2 PDA data acquisition and analysis system

PDA (Process Data Acquisition) system is an industeaktime platform with high speeddata
acquisition compression storage and analysis, online and offline analysidasisfunction, it's also a
high performance general product at same titrie a basic platform of industry 4.0 and big data.

(1) Provide equiprant test method for the equipment manufacturing factory

(2) Provide effective methods of fault diagnosis and status detection for operation and maintenance
of production plant

(3) Provide a convenient tool for the analysis of dynamic process

(4) provides he accurate basis for objection to the quality of product identification

(5) Provide strong data support for the development of new products

(6) Intelligent unmanned data recorder, radar, image recognition, speech recognition, deep learning,
laser rangingpath planning, driving instruction, navigation and location, and equipment status
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2.1 Overview of PDA system

The system can collect multiple units of Pb€controllerdata, the sampling period can be down to
0.05ms, the sampling points up ®00®M poins, used to support the mainstream PLC, network, bus,
hardware interface module, Mufterver and mukclient mode are supported, PDA drive may be
developed cooperatively for special equipment, User specific analysis functions can be customized.
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Figure2.1 application interface

Figure 2.2 Applicationfields
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Figure 2.3 applicationfields of PDA systems
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2.3 System functionality and performance

Open, compatible, universal
Millisecond data sampling

Acquire 10000 points

Effective real time data compression
Microsecad time resolution

Support for commonly used mainstream PLCs
Support the reflective memory network
Support the field bus and the hardware 10
Wireless data acquisition

Take client / server architecture
Support multiple master multiple slave multi window
Dedcated board, dedicated network
Develop cooperatively PDA driver for special equipment
Signal search, layering, grouping
Export signal tree

Config with Excel
Telegrapmessag@nixed typetaxis)
Packeted datacquisition

Analysis data export

History data exyort

Logical virtual signal

Realtime trend

Historical trend

Dynamic playback

Multi-column view

Dual x-axis marks

Dualy-axis marks

Dynamic yaxis mark

Auto scale

Alignment

Time sequence analysis

2D view

3D view

Curve fit

3D surface view

Surface fit

Profile analysis

Frequencychart

Phase analysis

Energy analysis
Acceleratioranalysis

Same compare analysis

View navigator

Roller span

Roller zoom

Span trend chart

Zoom

Adjust areaheight

Data gatistic

Export datisticdata

Data dictionary

Digital filter

Video synchronousinalysis

Absoluteand calculative time base
Analysis strategy

X-Y convert

Digital meter

Curve annotation

Fault diagnosis

To capture transient signals

Event rote

EXxpert system

System alarm

Database upgrade

Data remote transmission

Quiality data eport

QDR- Quality data recording

Judge the quality of questions
Calculation of bearing oil film

Mill stiffness measurement

Mill stiffness trace report

Performance test report of large hydraulic cylinder
Dynamic running recordnd meter reading systel
Dynanic energy report

To configure flexibly collection signal
Acquiring state indication

Wireless modetonfigure

Oscilloscope waveform analysis

History data interface

Compatible with thirgparty data formats
Plugins

Video synchronization analysis interface
Online data interface

Data file generation completion interface
Fully open reatime data interface

Oracle Database redlme interface

Quality management systeand big datanterface
HMI Interface

High speed data forwarding
ModbusTcserver/ DDEServeiinterface
OpcUaServer / OpcUaClient

KafkaServer / KafkaClient

maqttServer WebSocketServer

Ftp Server / Http Server

Whole procesguality managemerdnd data analysis
Custonizing special analysis function
Develop cooperatively for special board
PLC Communicatin protocol service of data platform
Distributed data acquisition

Secondary day data file

Minute grade year data file

Big Data Office

Cloud synchronizing

Chinesd English/ Any language
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2.4 Technology parametes
PLC field bus and intelligent devices agpported

2.4.1 Data type

String: LSTRING[Length]: 2 + Lengtloytes aredccupied the first byte is max string length,
the second byte is actual string length
STRING[Length]: 1 + Length bytes aoecupied the first byte is actual string length
CHAR[Length]: Length bytes areccupied
Analog: SINT: signed char, int8, smallint
INT: short, int16, shortint
DINT: long, int32, longint, integer
BYTE: USINT, unsigned char, uint8
WORD: UINT, uint16, unsigned inDATE, S5TIME
DWORD: UDINT, unsigned long, uint3®ngword, cardinal,
ulong TIME, TIME_OF_ DAY
REAL: FLOAT, single
DOUBLE: LREAL, DateTime
Digital: BIT(BOOL, Boolean
Mixed arrangement

2.4.2 Sampling period

0.05ms level(005ms, 02ms, 08ms.....50.0m9
1ms level (10ms, 25ms, 36ms.....50.0m3
10ms evel (10ms, 11ms, 12ms.50ms)

2.4.3 Data compression

Realtime compression; focus on rate and efficiency.
Efficient compression: high compression ratio, pay attention to compression ratio.
No compression: pay attention to openness.

2.4.4 Collection points

More than100000, As.the acquisition .cycle becomes shorter, it may be less and depends on the
computer performance.

2.45 PLC data source connection number
Less than or equal to 80
2.4.6 Data acquisition mode

Industrial Ethernet, ProfibeBP, RRV and other network acquisition.
Hardware interface module.

PLC forwardly sends data, PDA server receives them.

PDA server directly reads data from PLC.

Data packet transmitted.

2.4.7 System clock

Calculatedclock
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Real time clock (wide area synchroation)
2.4.8 Data interface

Dos, Windows32/64, Linux32/64, Android, Mac OS, iOS and other platforms are supported.
Fully open real time data interface

Oracle or other database realtime interface

Fully open historical data interface

Fully compatible withhird party data

Quality management systesnd big datanterfacéMemory pointer + data file)
HMI interfacg€Memory pointer + data file)

Video synchronous data interface

Plugins

Data file generation completion interface

ModbusTcpinterface

DDEServeilinterfae

2.4.9 System device

To take general equipment and protocols as possible.
To discard special interface module and network.

2.4.10 Distributed data acquisition

Local ghernet clock synchronization error'is less than 1ms.
GPSand otherlock synchronizabn is supported.

Figure2.4PDA Data Collection Server Distribution

2.5 System structure and network topology

Real time data of controller is collected at high speed by bus or thetwdonterface modulethe
following analysis functions are providegelection of drawing mod& axis based time, X axis based on
length, ordinary view, 2D view, 3D viewStatistics functiofcalculation of the selected area maximum,
minimum, instantaneous, mean, standard deviation, vajia@otor contro| View navigation Signals
arithmetic operatior{addition, subtraction, multiplication, division, square, square root, the four
operations of common mathematical functipngarious filters(Low pass, high pass, band pass, band
stop); fast Fourier transforrand so on.

The system is mainly composed of data acquisition server, data acquisition and analysis software,
network configuration as shown below.
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Figure2 5-System network configuratioandtopology
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2.6 PLC, field bus and vendors

Collect mainstream PLC data

Collect Intelligent controller data

Field bus data acquisition

Signal acquisition for remote Al, DI module
Wireless data acquisition

Acquisition of reflective memory network
Acquisition of PC data

A variety of multiple PLC, infinite point

Develg cooperatively PDA driver for special equipment

= =4 4 -4 -4 -4 A -8 -—a A

Acquisition Al, DI signal of hardware card (orders)
0~5V/0~45V /[ 1~5V / 0~10V / O~H0V

0~10mA/ 0~+10mA / 4~20mA / 0~220mA
0~1A/0~5A/0~#1A/ 0~1bA 1
mV weak signal

16Bit A/D conversion, PDAime base 1~255ms

16 channel analog nesolation

16 channel analog : 3000VDC full isolation

32 channel digital input

= =4 -4 -4 -4 -4 -8 -5 -2 -5 -3

Channel may be grouped according to the type of signa
Module can be extended to hundreds of points by series
Thermal rsistance Pt100/Cu50

Thermocouple J/ K/ T/ E/ R/'S/ B

Angular displacement, electronic scale
potentiometer, Frequency signal

= =a =4 A =

SSI synchonous serial interface
The communication rate:250KHzZ00KHz 1MHz,. 2MHz
Data length:16 / 32 bit
 Reatimedata file
1 Siemens SA00/ FM458
Sampling period may be 2pf3oint to point
1 Siemens SB00S7-1200 S71500
1 Siemens TDCS7200smart

 Simotion SCOUT
1 Mitsubishi

= =4 4 4 -4 -4 -4 -5 -4 -5 -4 -5 -2 -2 -2 -5 -2 -9

Electric energy meter DL/T648007
PowerPCAVxWorks
GEPACSystem

GE 9070/9030

ALSTOM HPCi

ABB AC500/AC31

BECKHOFF

WAGO.  MOOG

oPC

LogiCAD TCS CoDeSys IsaGraF
Modicon 984/Quantum/Premium/
Momentum/M340
Rockwell’Automation/AllerBradley
MicroLogix 1000, 1100, 1200, 1500
SLC 500 CompactLogix
FlexLogix PLG5

ControlLogix SoftLogix 5800
RSLogix

Westinghouse WDPF

Ethernet UDP

Ethernet TCP

S7 Ethernet TCRiso

Profinet

Beckhoff Realtime Ethernet
EtherCAT

Beckhoff Ads

MPI1/ DP

ProfibusDP

Modbus, ModbusTCP

RS232 / RS485

CANopen DeviceNet

EGD

EtherNet/IP

Reflective memory

Inverter and so on

Other special bus
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2.7PLC protocol service of data platform

2.7.1 Automation bus protocol classification

The automation system bus and protocol types are numerous, sarpemrand some are dedicated.
The following table is classified according to the communication medium.

PDA data acquisition scheme
No. Media Speed Example
hardware Softwareprotocol

1 | RS232 Comma serial port | PDAintegrated Modbus

2 | RS485 <=115200bps| Convert toRS232 PDAintegrated

PDA integrated
API/OPC

gateway

Third party interface

3 | RS485 >115200bps | Special network

Special igﬁ\(')n;%g rated ProfibusDP
4 RS485 Special network gateway CAN

Third party interface| DeviceNet

5 | Ethenet | fast Common ethetnet - -| PDA integrated Profinet

PDA integrated

6 | Ethernet | faster Special network APIOPC EtherCAT
gateway
Third party interface
Reflective igﬁén;ecgrated GE Reflective Memory
7 | Memory | faster Special network atewa Siemens GDM
network gat y TMEIC TC-net
Third party interface
8 | other

PDA differently treats the different protocol understand for the same vendor in different periods or
different manufacturers.

No program is needed for some PLC, Read directly data according @arideler address or symbol.

The realtime data interface is fully opened for the third party data platform which is convenient for
the users to carry out data storage or processing neatly and diversely.

PDA system with a perfect communication protocoltsafe development template may quickly
develop unknown and future protocol.

2.7.2 Mainstream automation protocols
2.7.2.1Process automation

AS-interface , BSAP[Bristol Standard Asynchronous ProtocolICC-Link Industrial Networks,
CIP[Common IndustrialProtocol] , CAN bus[Control Area Network](CANopen, DeviceNet) ,
ControlNet , DF1 , DirectNET , EPA Ethernet for plant automationEtherCAT[Ethernet for Control
Automation Technology], EGD[Ethernet Global DataGE/ALSTOM HPCJi , Ethernet Powerlink,
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EtherNet/IHRockwell ControlLogi¥CompactLogixMicroLogix] , FIP[Factory Instrumentation Protocol]
, FINS , FF[FOUNDATION fieldbus](H1 , HSE) , GDM[Siemens Global Data Memory] GE
RFM[Reflective Memory 5565/5576 VxWorks LogiCAD CoDeSyslsaGRAH, GE SRTP[Serice
Request Transport Protoc@E Fanuc 90/ersaMaXxPACSystemk , HART Protocol , Honeywell SDS

, HostLink , INTERBUS , 10-Link , Lightbus , Lonworks , MECHATROLINK , MelsecNet ,
ModbugModbusTcp[SchneideiModicon 984Quantum ] , MP-bus[Modular Power Bs], Optomux ,
PieP , Profibus , PROFINET , RAPIEnet[Reatime automation protocol for industrial ethernet]
Realtime EthernfBeckhoff] , SafetyBUS p, SERCOS interface, SERCOS IIl , Sinec H1 ,
Symotion , SyngNet , TMEIC TC-net , TTEthernet[TimeTriggered Ethernet] , WorldFip.

2.7.2.2Industrial control system

EtherNet/IRbackplate[Rockwell ControlLogiCompactLogixMicroLogix] , GE SNP/SNPX ,
MTConnect , OPC[OLE for Process Control] 'ProfibusMPI/DP ., S7 Ethernet Tcpl/iso[Siemens
S7-400/S?300/TDC/FM458.

2.7.2.3Building automation

1-Wire , BACnet , C-Bus , CC-Link , DALI[Digital Addressable Lighting Interface] DSI[Digital
Signal Interface], Dynet , Enocean, FIP , Idranet , KNX[EIB/BatiBus/EHSA] , LonTalk , Modbus
, Modbus/Tcp, oBIX , VSCP , X10 , xAP[XAP Home -Automation protat] , xPL , ZigBee

2.7.2.4Powersystem automation

CDT[Cyclic Digital Transmission], IEC 60870 , (IEC 608705-101 , IEC 608705-102 , IEC
608705-103 , IEC 608705-104 , IEC 608706) , DNP3 , FIP , IEC 61850 , IEC 62351 ,
Modbus , Profibus

2.7.2.5Automatic meter reading

ANSI C12.18 , IEC 61107 , DLMS/IEC. 62056 , DL/T645[Multi-function watthour meter
communication protocol], M-Bus , Modbus , ZigBee

2.7.2.6 Automobile / Vehicle

AFDX[Avionics Full-Duplex Switched- Etheet] , ARINC 429 , CAN bus(ARINC 825, SAE
J1939 , NMEA 2000 ', FMS) , FIP , FlexRay , IEBus , IDB-1394 , J1587 , J1708 ,
KWP2000[Keyword Protocol 2000] SMARTwireX , UDS[Unified Diagnostic Services] LIN[Local
Interconnect Network] , MOST ', VAN[Vehicle Area Network]
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Figure2.7 Operation interface of data acquisition software

Figure2.6~ Figure2.23is for operation interface of analysis software.

H:\%5 RiData\f.pda - PDAClient[2007-08-31]
Fle Analysis Search Play View Online  GraphMade Zoom Control Setup  SelectPDAServer Plugins  Help

|JD@E\§E|F§E:’E& Gl s [ PR AR =0

2 =] @
Bl ADat=12007082 = &
@inio 8
FH1000 Test1 3
82000 Test2 o
=000 Tests 5

-1109
-1673  -605

S60.3 240.1
-ND 4 1736 6076

[3000: 38]Con3DI6: Con3DIENDte.

T by 2 i i =1 P
. ; A
; ji m 53460 " [20p0palcod 2z cdnipiE |
e : = - ” a0 -t [3y002)cgnad 2.donden ot 0ag -ske afn
= 13000: 371 on3DIS ConaDiSHote: 693,60 i
L////

[3000:38]4 53017 ConabiTate £ (4000 2/Steelkind
[3000:40}G o301 Con3DIENcte 4000 3]ThicknessSet
! MR 4000 4TWicthSat Bl =mran
00 SI0rEr 24734.70
575 H
7400 : 1847237
1221004
K v i | sear 71 | I
= =R il
Ble|8 31462 figheS
~ | $7 i !
| ¥ = 6576.94
bt =l | | i bl
t i -1283a.27 (i |l ‘lli |
. a1zargo ({1 HAHHIREL AL BHETHEN | | —
g o B MRS AL B 0 R
= ° 4 i 253393 || IR0 HHRY A AN e ! el =
A=) 8 i [ L NI
H 1 -31626.26
e i
5 i
4 » v o e i
N I— | I|# L 71615 Y000 {\cona4ity congh anotef3e4 113 Yos 71
Signals | é & ™ w' 6510 -
_! x as6a7, — oo edbhaade cofsafnadesiieadts of || 9 5 : fihd
I Signallame | X1 [ X2 | X2-%1 | ¥1 [ ¥2 | va¥1 | v¥max |  ¥min [ Ymex-Ymin | Average | Stddev | Sardev | |
25 _[2000 241Con2DIG ¢ 21:30:20 575,385 | 21:30:20.734 302 | 000007 554 306 1 o
26 [M00012)Con A2 21:30:20578.385  21:30:20734 302 00:00:07 854 306 1463 140 E) 1887 1335 3933 11483 seats  smenEE |
27 [0001E)Coni A6 20,30:20879.395  21:30:20.734302  00:00,07 854 908 770 1554 2324 1999 1258 3955 6373 78995 772833
25 [200038)Con2DI23 21:30:20578.385 | 21:30:28.734 302 | 00:00:07 854 306 0 o
29 [5000:12]Con3AN2 21:30020 8793385 | 21:30028. 734 302 | 00:00:07 854 806 -986 -576 410 333 -833 18385 -23533 706.292 498847 656 _'LI
4 »

Statistics | Mavigator |

Figure2.8 Main interface of analysis softwaamdMulti columndisplay of curves

PDA product catalogs Page 16 of 99



Apparatus test&Fault diagnosis&Quality analysis
PDA data aquisition and analysis system
Detaled analysis of industriddig data sources

Millisecond data sampling
Realtime data compressio
Capture signal instantaneous mutati

PDAClient =1 3
File Analysis Search Play Wiew Online GraphMode Zoom  Control  Setup  Plugins  Help
DEE S@ EE Ao mrnrn o |[I-WINSE2S® =1
s BEEE] 1 2o o @S| N8B
| -
B! VPD AW onfig.csw
S#1000:PLCY
S 2000 PLC2
Edit connection
Conmection informeation IDataSﬂu.me Style - Siemens | DataSouree Styl: - GEl DataSowree Styl | Modbus fametion code and OPC type | PO Syster performance I
Ethemnet pnrt'llDDD FLC CEIT SLOT: ID I
Charmel n""thr'IZEIEI Edit connection [x]
TlmeBase:Iﬁ Connection infbration | DataSouree Style - Siemens | DataSource Style - GE DataSource Style |Mndhus function code and OFC type | PDA System performance |
36 Realtime Ethemet Beckhoff.
Datal PLC)IR:[192
SounePLOY 192 T TR Beckhoff
DataSoume MAC.I_ 15 ADS[Read Write PLC] Beckhoff...
25 Windows Udp Profibus- DPIC AN/R548 Hinterface Ilodulefnetwork brdgze/Windows/linux...
IMENDE access path'l_ 32 Kemal UDP
20 Windows Tcp PD&Server as tepServer fintelligent device Windows/linux...
DataSouce Style;lf 24 Windows Tep PDAServer as tepClisnt fintelligent devioe/Windowslin
12 OPC Automation
Swapi[YES 13 OFC Com[Feal/Wiite PLC]
28 IodousTCE - memory block SchneiderMvIodiconiGE. .. Quantum/Prermium/Tomentun/I340F ACS yetermsPO70P0G0....
Hote /DB table name:[PLC 31 hlodausTCE - variable accsss [FeadWrite PLC]
d 23 Modbus - varishle access[ReadWrite PLC] 9840 nantura/PreminraTormentur M 340/P ACSysterns /90702030
EMLIPDAServer 12192, 35 e
OpE Serverzl_ 22 Ethemet/IP RockwrelliAllen-Bradley... ControlLogixdicroLogix 1000/ ompactLogi:...
29 Ethemet/IP backplate[Read/Write PLC] BockwellAllen-Bradley... Controllogix.
35 Realtime data file
37 Lagical sigrals _
38 ihadata
3% the third party data
249101417 19 34 Spare
| -
Signals |Search »
m | signaltame | X1 it

Statistics | Mevigator |

Figure2.9 System configure

strator\EMial. pda

\Documents and Set PDAC1ient [200

File Analysis Play View BRecord Control Graph Mode Zoom Setup Help
NeHdéds® & A& A G M 44 4 m b b b4k
Auw s () BEE HLAB: i OSWN HOO DN = B
o T | 1

+ P E:Con3AK
+ N T.Con3AR
4,/ 8:Con3AI8
#., 1 8:con3Al
+/V 10:Con3410
+-, " 11:Con3A11
+J 1Z:Con3AN2
#, " 13:Con3AN3
M 14:Con3AN4

1
18:Con3Aighote[-84fmm] !
i

+,/ " 15:Con3A15 114482 I
. 18:Con3AI6
T Con3AIT
-1,/ 18:Con3AN8 | o 2 prtote(i<i III i & i
-/ 19:Con3ANg Z 2 4 Ev ‘! i ' ‘ ‘ I
+-/ 20:Con3AI20 - . _‘liu.‘ ﬂ!l L b ‘"
+1/ 21:Con3A21 [ & l ll'll iill ' l l' l I l‘l
+ " 22:Con3A122 ” E i ' I~ lllf.l» 'il N I"f’\‘r e
4 23:Con3AR3
*/"24:Con3AI24 B |, — 1300014100134 4:Con3At 4hiotel-208mm) e 1
+J"25:Con3ARS BT S3080 231Con 2425 Con3A3Hotal 65 1 4Th A l ‘ N i
+. /1 26:Con3AE el 4 i " p L
¥/ 27:Con3ALZT | g ' 4 ' e LG ' !
4" 28:Con3A128 | = ' ' i i Il
¥/ 29:Con3AI28 = !
: §2322:22:2$ =l 81331 — (3000 22)Con 3423 Con3A 23 Notel-555.138m !
4 M 32:Con3A132 330.34 :
+- [l[L1:conaDit 14283
+- [l 2:con20i2 . S
w1 N = PAnamiz
< » 154392 21:29:41794.944 21:29.42.435496 2129:43.076.047 21:29:43716598 21:20.44357.150 2129:44.997.702 21:20:45.638.25,
E SignalName x1 X2 K2-X1 Y1 Y2 Y2-Y1 Ymax Ymin Ymax-Ymin| Average | 5td dev Sqr dev ‘ Unit | ~
1 [conaal 212943 162 032 | 2129:44 707 850 1:00:01 54581 -432 412 846 1580 1930 3520 293802 | 34774 m
"2 [conaai 21:29:43.162.032 | 21:29:44 707 850 1:00:01 54581 723 716 1439 1853 1858 3711 24627 33188 8500 mm
|3 [conaainn 21:29:43.162.032 21/29:44 707 850 1:00:01 54581 -967 558 1525 959 958 1857 292542 23769 436717438 mm
|4 [conaaes 21:29:43 162032 | 21:29:44 707 850 1:00:01 54581 659081 | -108604 -767685 | 999952  -1000.000 | 1999982 & 27.519 24723 453559844 mm
|75 [con3ans 21:29:43.162.032 21/29:44 707 850 J:00:01 54581 -980275 = 894710 | 1874986 = 999991  -999.996 1999987 12137 25380 497928031 mm
76 Iconaains 21:29:43.162.032 | 21:28:44 707850 :00:01 53581 961 16 -945 850 -599 1948 293459 | 22002 | 374187.406  mm | ¥

Statistics | Navigator |

Figure2.10 Dual x-axis mark

PDA product catalogs Page 17 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling

PDA data aguisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat
Untitled_pda - PDAClient[2017-09-24] [_ o]

Elle  Analysis Search Play Mew Online  GraphMode Zoom  Control  Setup  Seleck PDAServer  Plugins  Help

=y PR PSS =W
g EERE| L e oo [ QD% N8
= 2=l @121 — ponejsawtoctrEzaf)
= nggnmm 7-09-24120170924_1 22855 Si 4 —
B 1008 Simu
S M:Sawtaoth SERIEY
: 2945.20
T I —— 2803 331
275786
2679.20
259053
A @
i | B
b | | 190,527
n| 8]« 190,534
5 7]
= iy W B AU NS A V.. -2 I A (S O .\ S
bl I
o &
@ ]
| 8 <685 981
Cled 685,978
o) ¥l e 685,978
g e R
e i’
gl "
| o | — rapeny37y) y
w | B — (hohe12)-243) ]
1 - l
o
N | ) *
- & | ‘ I | f ‘ !
5]~ 00 ' l (i i I bl
o }
=l & | i
. I
2w
! o
| o| B !
Al
Signals [Search | (560135 123208858576 123209357616 123208756357 123210155098 123210553839 123210852579 123211
i SignalHame | ¥1 | %2 X2-¥1 [ v [ vz [ v2va | vmax ¥min [fmax-¥Ymir] Average | Std dev | Sar dev [ Unit [
1_[ewtooth 4993 4939 [ 0 0 [ [ [ [ W
2 | -981.790 | -981.790 [ 0 0 [ [ [ [ v
3P 655414 | 655414 [ [ [ [ [ [ [ v
4 326376 | 326376 [] [l [l [] [] [] [] v
5 -596 -596 [ 0 0 [ [ [ [ v
Stetistics | Navigstor |

Figure2.11 Dynamic yaxis and dual yaxis mark

Untitled. pda — PDAClient [2007-08-31]

XHE A #NE NAEY FRE BHO RO BN ‘RS BEHY

DEHSE® AL 06 K n o »wr g

duws@ I ~GRKED WLRA 1 ¢ w0 Q2w BN HOO
X A 4 R ehb

= [)D:20070831_211737 Test 68.dat ~
= EB1000:16AL4'80t2.000ms:192.163.C
® S M:Com Al
# S 2Con1 AR
© S 3ComAL
® S 4 Cont A
# S 5Cont Al

# S 7:Cont A7
@ S 8Con AB

- Conl AlZ{mm]
- Coml AlB{mm]
- Con Al4{mm]

3D Analysis

" 3D Strip

" 3D WirePolygon

3D Polygon

" 3D Line

" 3D WireShape

" 3D Wireframe(Mono)
" 3D Surtace(Mono)
3D Wireframe(Color)
(3D Surface(Color)

¥ I
i WWW"

1:12259295540 21:2300282546 %

x Rotate 79 __*ﬁﬂ [Bte] A
| F— 0 g o ™
0 0 0 e
_yRotate -32 . 5 5 G s
|| — | - 1l 0 0 0 e
Z Rotate 0 5 5 G e
| a L g v
xyz Rotate 45

@oum o]

Figure2.12 2D 3D view analysis

PDA product catalogs Page 18 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat

Untitled.pda — PDACIient [2015-03-071

IiEE i) EHHRE e HMEe fEE fRe #BEe #Swo #Eo o
DNl @S A Aal a «um v »wow x| il e @ g
W28 E L 1wk o e | @B Wy HOO DN =88
N _ v
=1 [ d:\2015-03-0720150307_21|A geals [O0EAARITET =3V ’
= B 1000:17AL2*8DL4.0000(| U
™ AN 173.61
N ZARZ 17361 Iy #Ehedrih BEhER 1)
w2l <2083 Il BYE EETHH BRI O
i ::42:4 268,06 B ESB TS B R IR (L)
+o M BAE WEFEIHMEARNME E). ..
: | - 1000: 41 fo /
S LA = ' BERER )
T BAR = | 3 iy yoees ‘ I ————
VAL ] 2ol \ f 'l | BlE Bl R 2)
MDA = ' ypr dl | | ll ||‘ , ‘ ] WESRERESE ©
. ] |
A 2l = | BRI AE NS EE ©
e M2ANZ |3 ’ I
M 3AN B = ARt [E ] (F) -
H AN (* A ().
S EANS =l = = — gy -' 74 )
F M BANG = o | || a ||’ | NOEESAT (1
F T3V 21 | ‘ h \ | || £ SEEE )
4 = ™| =
. %;Eg HEE H [ M u “ l I‘ ‘ '" BT (B ERE AR
+ 308 2| = R-IRRIHT (.
- [N 401 v | = R B TR A BAELE @) II
< | > T LEaTETl 215808 752527 21:56:07 657383 21:56:09.552.140 211 - 235,
o = : BT O 4
=54& X [ X2 [ xax1 [ va | v2 | vav1 [ ¥max | Ymin ST © » BfE
1 |l D156:03.846.893 | 21:56:02.545.893 00:00.000.0 997.018 | 997.018 0 3.200E+0323 400E-03¢ BN @ v
7 |ak 21:56:02.846.893 21:56:02.848.893 00:00.000.0 421,679 431679 0  2.400E+0362 4D0E+02E yo v
3 |as 21:56:03.846.893 21:56:03.545.893 00:00.000.0 366602 366602 0 3.400E+03i3.400E+03¢ dheeHl S W v
T |ae : 11570 0 |3.400E+0383.400E+03¢ gﬁ I EARRE ) | v
2 Deneiame e L weienn Cemerwae
bl . A A . £3.003 £3.003 3.4 C o C ) E?ﬁm@ @) B W
Zitehmil ER phEiE (1. .
S AT EEE (0 4
gt S8 | 1RE [ 8
SHIENE @)
QDE-FTENFIEIRTE E). ..
FLARIEIRRRIRRE (1),

Figure2.13 Height adjustment view

= HE ) 408 P 2 o T
F1RollGap-roffset | -11393008.000 ~ G30709.168 mm

HEZEE
F1FeyAct : S000.000 ~ 40000.000 kM =) 3]

S =

o HETHE = E
y=1(x,z) LS HE :
= F1RollGap
x=Povwer(F1Foydct | 1.0 3
z= Povwer(F1WrLineSpd | 1.0 3

F1wrLineSpd : 4.500 ~ 40.000 mis

E=#MEEERF
HIMRS 1 &
F1Fcyact:

5000~ 40000
F1WWrLineSpd :

45~ 4
VRS

FlFcyact: 40000

F1vrLineSpd @ 4.5

Yoffset= 39047 016
HEEAE S ER(5~300) ¢ 300
ZHIEESHER(5~300) ¢ 3P0

% Rotate 56

J J

y Rotate -50

' J

z Rotate 0

/ J
SRS R B RFELSRIT AT FOiFincsy 1, x AARS. xyZ Retate 45
v = -1T9A2I+0 AT % +238 S10°7 -9 TE-D06%c* -0 31 9%z 110,897z +1 BE-005**x* T +0.149%*2*7 -5 4E-D06*x*x*2*z l J

Figure2.14 3D surface view and surface fitting

PDA product catalogs Page 19 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat

Untitled. pda — PDACLient [200

File hnalysis Play View Record Control Graph Mode Zeom Setup Help
NeHSwewE &~ 5~ G M A 4 W kb
W E I -~EBREE WLEL L e OBWYN | HSO | YN =B
A e gsage Hidiihi T TR b
M2 Con3AN 2 ~ i
M ECon3AN S !
M dCon3A 4 103.23
41, M5 Con3ANS 27245
1 MECoN3AN G 4752 I
M TCoN3AN T o
M ECon3ANE
M conaaN S B - hutoSeale this ares
-4, 20:Con3AI20 85| ¥ AugeSeale all
o
#21Con3AR1 S AutoScale all selection
M 22Con3AEZ + =
S 2 CON3AIZS Flew Bet area max and min
7
24 Con3AI24 e Remove graph
M 25CoN3AIZE i i Line cb 1
VDB ConBARE ine chart
M 2TCON3AIZT al 8
g
225 Con3AS & Stendard time view
20 Con3A2S 51,
" 30:ConGAIE0 i Wlign view bazed on time
3 Con3AI51 2 Accelerstion
2 o
* \fmﬁfi@;gﬁm G Multi position width adjust
5 on
- Il 2:conz0i2 = a| A - I-T convert[The first curve is w-axis]
- | L G-
+- [l 3:con30iz 8 h THEL %I convert and aligm. ..
+- [I[ 4:Con30i4 x i 1 f
o leconace 2. i' ' \ || ! { Draw x-anis curve of I-T
: = (1R L )
+- [ B:con30i6 ﬁ Eal il (1] ‘l ’. l 5 Digitel Eilter »
#- [l 7:Conz0i? - i Frormomey dhor Fast Fourier Transform
Tl &:conzois e ]
e ;
< - IS - Energy chart Phase
9965 212938882798 212842845511 21:23.46.808.423 = =
x Curve fit ED
Signalltame | X1 X2 X2-X1 V1 & ¥2-¥1 Vmax_ | .
1 [comann 212944 192,414 | 21:28:44.192.414 2000000000 B62 662 0 “JAN0E+036 34 20 Top wiew or profiles Beciprocal frequency
2 fontaiz 212944192414 | 21:28:44 192,414 2000000000 513 513 0 3AD0E+03E | 34 2D Tap wiew or profiles align bazed om...
3 fonta 2120044102414 | 21:20:44.192.414 D00:0000000 481 431 0 3400E+036 | 34 0 e
4 [conzais 212844182414 | 21.20:44 192414 D 000000000 208385 | 208395 0 -3 400E+036 | 3.4 - . .
5 |comans 21:29:44.192.414 21:29:44 192.414 1000000000 1240 1240 i _3.400E+036 34 S Blegien wiey el Grden i
6 [con3aisz 212944192414 21:28:44.192.414 J0000.0000C 1564132 1564132 0 3AD0E+038 34 Export amalysis data 4
T | QDE-Frint quality repert
Copy wiew
Marks 3

Figure2.15 FFT- spectrum-analysis

Ontitled. pda — PDAS
IFE Sfw Bae #Bw REe SHo 9EEIw #e $#Ee B
NEESeE & i »n P T T T S S VR B Y

| # &5 B[R w e e | @ @) ¥ Ry | B8

= E1000:1641:4°601. 2.000ms:192. A w4
+ ™M Conl &l ﬁ_
JSr2con Az
WS 3Con &13
S Con A4
S s Con 15
WS ECon A6
S TCon AT
JSEcon Als
WS eCon 19
S MaCom AHD
GO A
JHMZCan AN 2
M ECom AN
S HaCom A4
JMECan AN S =]
S HECo ARG
T 1:Conion
NN 2:Contoiz
TN 3:Con10i3
I 4:Con1oi4
N s:Comiois

:Con10I6
%?-mmnw = ararsm O oo coke an ke an o !-23

L e:contoia 1567743 :
Tscanioig 337807 :
1 e-contona e ;

QL 1:Contomt 2121778
T 12:Conton 2 s : |

< > TS neaass moeasmazm z '47.575.953 212148339215 212049102472 2012049865728 2121:50628.985  21:21:51.392.242
d [ X1 X2 [ x2x1 v [ va [ Yevi | ¥max | ¥min | ¥max-Ymin | FHE BEE | AE [®BfE]|
ol A6 212147 476630 21.21.45 546 574 D.00.01 366,04 542 222 320 =R 505 1502 454 496 16958 196425922 mm
a1 A1E 21.21:47 476,630 | 21:21:48.046 574 D.00.01 36004 82 1956 3954 -33.780 36779 | 923903125 | mm
on 412 212147 476630 212145 B46 674 10001 36604 821 5;& ﬁ ‘2}'\' M I‘ i% -F(é 838 1796 -406 426 22075 338 TE mm
o Al 21:21:47 478,830 21:21:48.845.674 200:01.3668.04  -904 mat T 1000 1991 152246 27332 510235344 mm
o A14 21:21:47 476,630 21:21:48.945,674 2.00.01.368.08 83 382 1381 560,600 14855 150725781  mm
ol A6 21:21°47 476630 21:21:45 546 574 10001 36604 542 222 320 09 503 1502 464 496 16058 196425822 | mm

el

2244 -24.4 &6

(=

334.4 -84.4 665.6

-450,1 2903

33d.4 - B?‘ 4 6656

B0 A18-Con’ AlEhate-61

— [10KR7]Cont AlF-Cont &f7hg

i

-458.6 291.0

334.4 -84.4 6656
2244 -8?.4 BED. 6

N = 3 < = < = < 3= e O < = R S S

Figure2.16 Data statistics

PDA product catalogs Page 20 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat

File Analysiz JSearch FPlay V¥iewr Becord Graph Mode Zoom Control Sgtup  Help

= [ 02007-12-058120071 205 113522 ~
+ 31000 48CH: 2.000ms:192.165.0.

Logical signal definitions

Expression:

[2000:AT3] + [2000:4T5] + [2000:ATI9] + [2000:AT11]

Defined logicals Input Mlath functions
[double click narne to trend | [double click narme to expression ] [ double click function to expressio
Signal name: |L0gicaI_DD Lagicals =+ [ Dr@007 -1 2-052020071 205_11 3522 Test cat ~ =60 -

- S8 000 46CH 2 D00ms-1 92 168 04:15 Test 192 1680 230 ose

Note: =1 58 20000 48CH:2 000ms:1 82168 01:15 Test2:182 168.0 2 0:0:: tan
™M ConZaN ot
Unit: H M2 Con2AI2 arcsin
TBase: ms + B Con2A13 arccos
+ M4 Con2ald arcgec
Alarm: [OFF  ONOFF S5 Con2AlS e
+ B Con2AI8 arctan
HH: |0.000 - VT ConzZAIT arcet
HI: |0.000 - VB CON24I8 dit

+- M Con2A19 integral
Lo |0.000 + MO Can2aN 0 shl
. M1 Con2A 1 ) shr
L0000 /M2 Con28i 2 RadTaDeg
H M3 Con2aN 3 RadToGrad
Mew Save M4 Con28I 4 RadToCyele
+Ho S ME Can2eN s DegToRad I
= dif"er) H B ConZANE DegTaGrad
g computes differential {y ! dty of #1- [[[|17:Con20H DegToCycle |
" +- [ 18 Conz0I2 GradToRad =
+- [[[ 19:ConzDI3 GradToDegy T
+- ][] 20:Con2Dl4 GradToCycle
- ][l 21:Con20I5 CycleToRad
+- ][] 22:Con2DI6 CycleToDey
- ][] 23 Con20I7 CycleToGrad
+ sz4 Con2Dig 3 Limit v |=
et T T

Figure2.17 Logic signal- Expression

Untitled. pda — PD. ient [2007-08-311

Eﬁ:@ Aire)  ERE) #HEW REE S EEXm Emo wEe o
el ESeE A5 A e U U R S S VT B 3

uw#B I ~ERE W2LL 1 e QEWN HOO YN
|
I §3000:324):47601:2,000Mm:192.11 A

a1 Con3A0 |

M2 Con3AI2

H,43:Con3813

+- ™ 4Con3AI4

5 CoN3AIE

"B Con3AIE

H T Con3AIT =

+- ™ B:Con3Al8

4,3 Con3AIE

M 0:Con3A10

) ™1:Con3AN 1

+- ™M 2Con3aN2

+,M 3CoN3AN 3 -

M 4:Con341 ¢

M 5Con3A15 E|

+- MBI CoN3ANG

+ M T:Con3AN T

#,MECoN3ANE

M SCon3413

+-™20:Con3A120

-4, 21:Con3AI21

4+ 22:Con34122

" 23.00n34123

+-24:Con38124

4" 25:C0N34125

4 26:00N34126

)V 2TCon3AIZT

4, 28:C0n38128 -

|

<
[ [ X1 [ X xzxi [ v [ vz | vevi [ vmax Ymin_[YmaxVYmin| ¥HE | GRE | Ax B[~
oril 812 130007 603 163 2130.06 435 230 TO0.01 16785 613 425 1038 000 327 1327 £14 04D 16013 148206672 _mm
onl 413 21:30.07.603.163 21.30.06 435230 100.01167.95  -991 995 1987 351 935 1978 -45349 28047 454578156 mm
ol &4 21:30:07 603,183 | 21:30:06 435 230 0001 16795 381 575 655 445 -39 1444 70249 18159 190486594 mm
ont 410 21:30.07.603.183 | 21.30.06 435.230 100.01167.95  -68 995 1086 939 039 1995 29186 29305 496382808 mm
oril 816 21:30:07.603.163 | 21:30,06 435230 D00:01167.95 636 213 1859 1287 1569 2656 20,782 30538 539088750 | mm
on3al31 21:30.07.603.183 | 21.30.06 435230 J00.01.167.95 601205 | 700507 | 1301713 | 1996166 | 1133896 & 3120162 | 595813 32652 B16240813  mm

(00 NC ot 3% Cor &4 38
0003181 A13: 01 ANl -958n]
Thoo 4 AC AT Slpickels23

1332

-459.4 2906

1670

234,32 -8?. 9 BEES
-169

596

-84.4 EES.6

-287

335.2 - Bfll. 9 8859

13‘32

-169

-458.8 2909
3344 -84.4

170

<

6656

i

Hw ’Il HH

‘lm‘H

-459.2 290.9
334.4 -84.4

NMH

-450,1 290.3

001 3o i
||| —[3 b1 6] on AN B Cpnaa)

21 30:05 740 BB? 21 30007 643 EZE 21 ED 09 556 7E 1832947 21:30005740837  21:30:07 B45526  21:30:09.556 Tt

otef-304phm]
ERpte[-5B9mm]

|

[~}

Figure2.18 X-axis wheel trend figure translation

PDA product catalogs Page 21 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat

TUntitled pda — PDAClient [2007-08-311
File Analysiz Flay View Record Control Graph Mode Zoom Setup Help

FHE&FE & &~

=
-
I
-
-
-
b4
-
.
v

o]
o]

Gl # E I -3 E E
x|
= B 3000 324 4*3012.000ms: 19211 4

[l
oo
oo

Byt ko DEWwi | HEOEO TN
. o

— [3000:11]Con3AN 1:Con3AN 1 hote[-548mm]
— [3000: 23 Con3 A1 23 Con3 A2 3N ote 54, 908mm]

Wﬂ\wﬁ i «

=

3

5]

o

3

o

1=

=3
-453.4 290,68
496.7 1246,9

24,2 -829 666.5
1.9 871.9 1621.9)

+ T Con3AIT |
M3 Con3AIE
+-9:Con3AI9
™M 0:Con34N 0
-, M1:Con3AN1
™ 2:00n3401 2
M 3CoN3413 —
+- ™4 Con3aN 4
+- ™5 Con38N5
+ M ECON3ANE
# MM T:CON3AN T
- M B:Con34I18
+-™9:Con38N9
+-™20:Con38120
-4, 21:Con3AI21
4+ 22:C0n34122 E
" 23.00n34123
+, M 20:Con3aIze
+-25:Con38125
" 26:00N34126
.4 27:Con3AI27
" 28:C0n34125 ~
|

5?6
h

-8|87
-460,1 290.3

225,23 -84.9 6655
234, 4 -8“&4 6656

b
I

852200 — (30001 Fid HCon3AN SMote(4

47739
102.57]
-27224
-B47 05

853,95 r1E]Con3A & Con: ote(-354 497 mim]
47560
10323
-27215
-B47 52

-459.8 280.9

5‘83

-9‘16

£

(_ 1832947 21:30:05.836.884  21:30:07.840.821  21:30:09 54 832947  21:30005836.684 2130007 840821 21:30:09.84
S|

Signalllame 1 X2 [ xexa | Vi Y2 Y2-¥1 Ymax Ymin Ymax-Ymin | Average Stal dev Sar dev [ unit | ~

10 fCon3AH1 21:30:07.531.822 | 21:30:06.385.975 2:00:01.145.04 97 T4 1691 Tar -999 1706 -409.753 23573 HS071.313 mm
11 fonzans 21:30:07 531,822 | 21:30:06.385.975 2:00:01.145.84 396633 570159 -966.792 517738 -463.185 950 924 17.456 9.355 49619.434 mm
| 12 foonzans 21:30:07.531.822 | 21:30:06.385.975 2:00:01.145.04 -460 685 1145 999 -516 1515 533314 19.679 224065141 mm
|13 fanzate 21:30:07 531,822 | 21:30:06.385 975 2:00:01.145.84 -BE69 &22 1491 999 -899 1998 -82.841 32201 587312250 mm
| 14 [ron3ans 21:30007 531,622 21:30:08.385 975 2000114584 396 -570 -988 7 -483 950 17.392 9.339 48445629  mm
|15 fonzats 21:30:07 531,822 21:30:06.385.975 x00:01.145.84 160052 120 556 -39.496 1000 194 600 805 400 754 297 9875 48566973 mm

[E4]

Statistics |Navigator |

Figure2.19 Y-axis wheelzoom and span

Untitled. pda — EDACLient [2007-08-311

ItrE Stte Eue #HEw | REE® SHo NEERN \Ne ®EE #Ehu
EHEew@ B mareo Fi1 I T S S TR T Y
THATIE () Flz e o | @B W BN =Y EO O
ENEENE ()
85313 HEExysmpEdCann g ikl
IEEEREAR ) Fi0 47813
HIRE ) F& 10543
BrEFHE ©) -271.88
-546.88
o ek Cor A14 T o oe
5 Cor A5 EREW
0,  Cor AI6 ac w o
7 Cor AT Igﬁ ) A
B T A8 HitHE @) N
+-4/8 Cont 419 2SR E® HolE
M0 Con AND il
+4, 11:Cont A1 BFEW o | ¥ 2
M2 Cont A2 & 2
M3 Con A3
+™14:Coml sh 4 E T 2 =
., M5.Con ANS
M6 Con AHE Digital mete =
= [l 1:art Dit = Dywiiconfig i Con1Al[mm] Con1Ai2[mm] Con1Al3[mm]
+ |l 2 comoiz + BB 1000:16A1:32D1:2ms:182.168.0.1:15:Test1:192.168.0.2
+- [l 4:ComDid + E§ 3000:32A41:32D1:2ms:182.168.0.1:15:Test3:192.168.0.2 ==
+- Il 5:comDIS I B} 4000:55TRING: 001:20ms:192.168.0.1:9.Test4:192.168.0.2  Con2Al1[mm] Con2Al2[mm] Con2Al3[mm]
+- [l 6 Coni i
- [ 7 ComDi?
- |l & corDis :
+- [ @:commig : Wi Con3Al[mm] Con3Al2[mm] Con3Al3[mm]
- [ 10:Cont D0 :
- [l 11:ContDi1
<
- Coillo[mm] SteelKind[mm] ThicknessSet[mm]
k] =55 | EIH S
1 on3AIS 21:23] mim
2 |Cond A2 21:22) i
W - WidthSet[mm] Order[mm] mm
5 |Con3AM 21:22) i
6 |conzans 21:22 RAEeln | SALTIE ECR 0 0 | g

Figure2.20 Digital table

PDA product catalogs Page 22 of 99



Millisecond data sampling
Realtime data compressio
Capture signal instantaneous mutati

Apparatus test&Fault diagnosis&Quality analysis
PDA data aquisition and analysis system
Detaled analysis of industriddig data sources

Untitled.pda — PDAClient [2007-08=311

File Analysis Play Yiew Eecord Contrel Graph Mede Zoem Setup Help
== = A G M4 4 m e e M Ak
Al #8  ~EHRE 22 L oo | DD WAy H B O Yy =88
A = gonrr, — reoonzziconzazcarkd iater-1 67 241
M 18 Con3ANS ~ -
-/ 20:Con3A120 -
# v 21:Con3AlR1 araTe
H- 22 Con3ake 106.73
- 23 Con3AR3 16028
o S 24:Con3AR4 “EE
- M 25:Con3Alzs :
-+ 26:Con3A2E 69430
-+ 27:Con3AL27 96132
/28 Con3ARE 1515491 21:28:46384691 21:28.48253889 212850122088 21:28:51992288 21:28:53861488 212855730686 21:28:57.599.886
-0 28:Con3A9 = emr — e o AlZHote[-228mm]
= 640,21 < [1000:3]Con1AI3:ConTAISH ]
M-+t 31:Con3AI31 73,04
-t 32:Con3AR2 -
- Il 1:Con3D1 SLRE -
- [l 2:con3Di2 -160.68 =
@ Il 3:con3DI2 42764 c
- 1 4:Con3Di4 59460 [o]
- NIl 5:Cen3Dis e (3] _
% [l &:con306 T sss0t9mm 598,058 mm 330094 mm 62 > 0583mm 473734 mm 741.756 mm 1008,
= 1 7:con3Dr7 E| _ B )
- Il &Cen3Di3 = &
oA >
- JI[ 9:Con3DI9 |
=1 L
- Il 10:Con3DH 0 e o
- L 11:Con30i1 47 b=
- I 12:can30nz o ©
#- I 13:con3013 E
o |
- I 14:Con3Di4 o
- [l 15:Con3015 T n
=
=1 NI 16:Con3DI16 Lo el
< | * -866.019 mm -598.056 mm -330.084 mm 5213 mm 205,831 mm 473.794 mm 741.756 mm 1009.
o Signalllame | X1 [ X2 [ xxt [ va_ | va2 [ va¥i [ Ymax | Ymin [Ymax¥min| Average | Stddev [ Sardev [ Unit [
2 [Contalz 002823 mm | 1002823 mm | 0.000 mm 0 0 0 3.400E+033 | 3.400E+038 INF 0 0 0 mm
3 |contal 1002623 mm | 1002623 mm |  0.000 mm 0 0 0 -3.400E~038 | 3.400E+038 INF [ [ 0 mm
4 |ContAlR 21:28:44.457.191 21:26:44.497.191 2.00:00.000.00 894 984 o -3.400E+033 3.400E+038 -NF o o ] mm
5 |Con3Al32 21:28:44.457.191 | 21:26:44.497.191 2:00:00.000.00 —511.118 | -511.119 0 -3.400E+033  3.400E+038 NF 0 0 0 mm
an. it R . prila e LN . HUIR L) - 3 - - -+ + - mm —
6 |Con3AI30 21:28:44.457.191 21:28:44.497.191 1:00:00.000.00 -1854.081 = 1854001 0 3.400E+038 3.400E+038 INF 0 0 0
— A
Statistics Navigatur]

F

igure2.21 X-Y convert and align

THE Sitw EHEO BENe Ay RREE B fHo BHo fEQ #Bho
D &S EA A U «u v 4
Gl #8 -BEE NSAS
E= |
= [ temp B00& Delphi_FDACent 80T A
= S8 008 Simu
- Sawtanth
R
EALT:]
EATYS
EWALY E|
o 309 52
£ ?7. 105 84
T
e 521.20
oy
CETACLE =]
EATES L
+-, M 3:Square wave |
ERATEY
Hy s LS i
oM =
CRALEAY
o ME | o i 110081 [20v]
© (RG!1 5] 49,5 ‘ ‘ I H | ’
3 ]
+u 18 Triangle wave ] HM ﬂw il L |||‘ H il ||I|w| I F|I||| | I ” ||| ik
- [ 20: @ ! | |‘||I\ I ik il | i |' |\I,|.\ Iflw i \|
S ik I il i il
w22 a4 |
+- [l 23
- [l 24 128389 — (1ooss)4g1v]
+- JllL25: 53714
26:
: %2?_ 8371
o 22 a 316 56
&5 | t) T iBi25es 120851412394 120352212394 120353012394 120353612393 120354612393 120355412393 120356212393 1203
i =58 ®1 %2 %2-x1 il ¥2 ¥2-¥1 Ymax Ymin_[YmaxYmin| ¥HE | ZHE | HE [BE [~
2 120350 604 353 12,03.50 604 903 DODO0000.00 343220 | 343220 [ 343 220 343,220 [ 343220 [ ] vV
3 12:0%50,604.383 12.03:50 604,393 2000000000 100084 | -100.084 i 334 371 334.371 i 334,371 i 0 v |E
4 12:03:50,604.383 12:03:50.604.383 J00:00.000.00  38.558 38,558 i -37.288 -37 288 i -37 288 i ] %
5 12:03:50,604.383 12,03:50 604,383 J00:00.00000 116860 | -116.860 i 22100 -221.001 i -221.001 i ] %
6 120350 604 383 12 03:50 604 353 1000000000 -480 480 i 108 108 0 108 i 0 v
#it | FH

Figure2.22 Curve annotation

PDA product

catalogs

Page 23 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutati

el 1 1 1 1 1 1 |
GEES 7RG TIGE TREEN  FAENS (umj BG5S EAME BIND 236 GRHAD (umj
Foflicedback ~ 56,270 + .00877888" + 0. 2100866  aalli) FVicedbned ~ 88420 « mﬁl‘ﬁw

[ e R T e BT ) Dol = 57,755 + GOGEAORYY -+ GABZHINAP o iy

o | p 7 o |

ﬂﬂﬂ zwm 5N 66266  ©579 gum)
LS« A2 B el
M m{mv EBGHEP B+ BB Bk

310?

mmmm-@

Figure2.23 Stiffness measurement of rolling mill

PDA product catalogs Page 24 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat

Report_4522T01030

Coil No: 4522701030
Alloy Code: SPHC
Thickness: 1.82 mm

Width: 1252 mm

Body Average thickness Deviation: -1.5 um
Body Min thickness Deviation: -58.3 um
Body Max thickness Deviation: 130.7 um

[=]

—— )

Strip width(average): 1258.8 mm —§

Strip length: 1153.3 m &

3

10.0 m 1133.3 m 10.0 m il

Tolerance: * 30.0 um
Percent. 98.64 %
(um)
120
B0
0
60
“z0
0 116 3 345 452 577 Bo2 05 923 1038 (mr

Start time of recording:  2014-06-12 13:31:40

Duration(Seconds): 126

Page: 1 of 1

Figure2.24 QDR Report of quality data record

PDA product catalogs Page 25 of 99



Apparatus test&Fault diagnosis
PDA data aquisition and analys

Detaled analysis of industriddig data sources

&Quality analysis
is system

Millisecond data sampling
Realtime data compressio

Capture signal instantaneous mutati

1780mm 44, F3DS-006 - TR MR

' ~ »

14178

BT - (sosser2

o

{64 736mm)

/ 1 £

1780mm ##L F3DS-006 - 4 FE&LF 2 848 1 ik i

1780mm #4], F3DS-006 i&l{ﬂﬁlimﬁﬂuﬁﬂ*

o] P -

S | el
e 1

u

BT 58 by

2

a2 me

un
an
@
870
B
T

114 ms
9%
WigE-00s0n

TAREEAEAGAERE

w2
®n

»a navw
B2 |\ 787 TR

2 e ™ 470.070ms
®wie & E
TesTSIISE 14 3
B8 —smsarzi ¥
bate | ismsserz: .| @
14 Hy
s13 naw

nzmITRES

PDA BERBFRREHE

Untitled. pe
T

"TIR120150612_220440 Sima 99 90

— PDACIiont [2016-08-171
4K FRO WM KNBEY =RQ
SHE® ELLE

/MY EHO LR

7 s,

R T BRSO

SEETMRARDE S

i BB R )

E=ERAT Q

i SERERER e
HRAENSRAINEANEE @)

[v] semavsw

\ HARTRE®

’ LR @)

0963 a0 7

00 2210

LT
GueE - EKE
Y A\

OQ%¥ N =g
N AN

%000 00 smo Ao

2585 2422

TTHR - i
DI )
BT rRRA R 00
nEeRD
AT ©
BESH Q)
ZAREREANE O

22 79 450

®
MEITERMLRE ®)
MEITEMLRSE )
WEALEHREAIES T

TSI N IR

WESTEAMFNES
o

.||h
wH

‘H\M‘_

3000 %00 200 300
|

i

nea

220605717106 220608114 640 000003397 532
220605717106 220809114 840 (00003397 52
0605717 106 220609 114 £40 00:0003 397 532

S W
TR BEIS ©
ArSTOERR%Q.

608114 640 00,00,

108 | 22:06:08 114 B40 00.00.03.397 SHHERE D »
HEQ »
ETIY
RS HEm @

BEAE SRR O
OEATRT MRS

‘W‘ r H\ W \H\

H"\ M

[

1998978 w888 2am 2
o £ o o v

2321 ieu 665 0121461
o 300 o o v

Figure2.25 Performance- test of large hydraulic cylinder

2.9WinCC-PDA FTView-PD

windowsFormsApplication2 - Microsoft Visual Studio

A Web-PDA

Y#() PR HIEAW WRE SE e B #8010

AR

M) ity @OW)  AEBA(H)

ar S| E B9 - - E-E P [veug

- |3 [pea - | < G B e B B -

& 3| T oo | LRSS E

Joce 20 2 31|

X

Formt.cs [3it]
l EGE Windows B$
e

[

et |[H[H] G| =] 2

File Analysis Search Rlay Wiew

Record Graph Mode Zoom Control Setup Select PDAServer Flugins Help

I Y I

fogr W e

% S[R[E ] 1

ok < o on | @ B Ky Xy | %y BERT db wt

allon False:
Con ()
Tabi 0

visual Basic PowerPacks

Tab: True
Vit Tre

#
L

File Analysiz gearch Play View Record Graph Mode Zoom Control etup Select PDAServer Flugins Help

)} PDACient Cortrol

EXY Y 3

A T S S

& D28 P =mm

JDB“EH%

EREMEI=IEAEE

e e o | @ B R Xy | 35 53 RT db g

O
881000 Test1

5 [) 016 _SotipTaQo070831_21 2737 Teet 66 dat

- ™1:Cont Al1 Conl AlMhlote
- "2:Cont Al2 Conl AlZhote
/3:Cont A13 Conl AlGhote
W &:Cont Al4 Conl Aldnlote
" 5:Cont A5 Conl AlShote

7:Cont AIT Conl AlTNots
1/ 8:Cont AIB Conl AlBNots

2| 286361062 — [1000:1]Comt AH:Cont Al Hotel 24574
| L1000 ICom A Cont Al el 457

s

L

48239
1 &:Cont A3 Conl AlSNots 151385
o M0:Cant Al 0,Cont AN ONate:
M1 Cant Alt1 Cant Al 1 Nate: LI
M2 Canl Al 2,Cont AN 2Nate: D
M3 Can! Al 3 Cont AN 3Nate: =
W M14:Cand A14,Cor Al dNote 798238 u
M8 Con 4115, Con Al Shiote: 161.385
M Cond 4116, Con Al Bhiote: | 425450 ‘
B Jou (85 [AE J# AR (v 7 sgis Yonafoas azebran osadsss © otowmed: | adiasrlo  anesaines  aediees
=28 | %1 X2 XzX1 | Y1 [ Y2 | Y24 | Vmax | Ymin [YmaxYmin| W | 1% | THE| AE [HHE| BRE | &S
1 [1000:1ContAl 31:26.07.660  2128:32.189 | 00.00:24 648 24674 | 4138 320436 32760 I760 14189659, 11288 100H0.68E 61676584 2762371 1491 | 0619
2 |1000:2)Con1AIZ 31:29.07.650  21:20.32190 | 00.00:24648 | 340 | 063 | 1303 | 933 | -@8g 1088 | 66483 | 12208 4512 03216.03 708.377 | 1496 | G.03E-00;
3 [too03iconiAiE 21:29.07.550  21:20:32.199  00.0024648  -639 716 77 1000 -1000 2000 383008 12298 20518 92113241 701.508 1516  -0.083
4 [1o00diConiA4 21:29.07.550  21:29:32.199  00:00:24648 984 261 1235 1000 1000 2000 -308002 12208 -25.045 01254801 707.994 1498 0083
5 [1000:5Con1AIS 21:9.07.550  21:28:32.199 | 00:00:24648  -802 | B57 1458 | 1000 | -1000 2000 167481 12288 13619 05434.68: 710939 1487  -0.035
6 [10001Con1AG 21:29.07.550  21:29:32199 | 00:00:24648 | -823 | 645 1468 | 1000 | -1000 2000 63325 12293 5198 93257.46:702323 1512 -0.013
«
BR%t (55 | ZE |

Figure2.26 Call PDAClient.ocxin C#

PDA product catalogs

Page 26 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling

PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutat
4 Graphics Designer — NexPdll [_[=1x]

File Edit View Awange Iools Window Hel

YN T ) o - . .
: Contralt A S e | o) § § my fmf § 1 Imyc] i
NewPdiL x | -
Al | & Selestion
ok Standard Dbjects
File Analysis Search Play View Record Graph Mode Zoom Comtrol Setup Select PDAServer Plugins Help &;‘;‘E
: alygon
JDD’“U\D?@MMI T R R X RO H Folyline
r % o i D Ellipse
BoiulzEREE] 1 2o o [ @@ %Py N EIRT 0N Qo
[ | i s Fllipse Segnent
Are
Are
File Analysis Jearch Play View Record Graph Mode Zoom Control Setup Select PDAServer Plugins Help .
DS H &3dAHE L T e @ LR P=m Rectangle
ext
&I-amflﬁlfﬁ G oww o o e | @ @ % B [ 2 BB RT M0 N .
B TCHT =l = 7R 208 —[1nnancH1,samnm[7;lﬁz 7572 370 7760V] ts
JECHE 7445.060 1 ion Hindow
W ECHY Hindow
ICHID
. o ICHTT ent
WMZCHIZ | d
P ECHI 3 Square wave
W HMECHT 4
=2 |uz S MECHS Object
- isplay
5=t SHTCHT Ly i) t
W MECHIE 2 vou text
P ECHI S Triangle wave
NN 20:cHz0
Tz2cHzz x = el
2zcHzs i ¥e
N 24:cH24 2 gl rol
| » o !
#z [Ha [oi (58 (& [BH (] "o T8:25:03.197 08:25:03693 08:25.04.188 08:25:04 684 08:25:05180 0825 EP:E‘Y
« E88 [ x1 [ %2 [ x2x1 [ y1 [ vz [ va¥1 [ ¥max Ymin__[fmaz-Ymi 8 FHE HE [~
ey e 1 008:1]CHIB25:03. 4308:25:04 01 0000:01.47¢ 7202 7572 70 7574 7204 EEGECER] 7380 1470 "
_..‘___.g 1008:7|CH)8:25:03.4308:26:04.9100:00:01.47¢ 360786 | -956.041 |-1306.827 099042 | -999.099  1899.841 -56335.563 371  -151.848 478364656 oup
[(1005:91CHY8:25:03.4308:35:04. 81 00:00:01.47¢ -321.682 | 52269 | 373951 | 396.441 | -396.568 | 793028 | 2156.308 | 371 5.812 44077293 thon
. I 10081 0)CHE25:03.4308:25:04 91 0000:01 47 -383 -ga7 614 854 -ga7 1851 2958 an 8 270190125 bject
4 1008:1]CHE:25:03.4308:26:04.9100:00:01 47 611 -428 -838 ars -875 1853 1212 an -3.367  247370.084 .
= (10081121018 25:03 430 8:25:04. 81 00:00:01.47( -979 357 1336 998 -993 1991 15364 an 41,411 248159.969
10081 3|CHE 2503 4308:25:04 01 )000:01.47( 0 i i 1 i 1 175 an 0.472 0249
Propastion |Brents | 1008:14]CHE:25:03 4308:26:04.9100:00:01.47¢ 1005 1384 | -2380 1043 -1564 2607 | -67977 371 | 168.272 580776813
= [(1008:31CH)8:25:03.4308:25:04.81 00:00:01 47¢ -966.387 | 731.968 | 1716356 | 999.856 -1000  1999.956 -19121.461 371 -51.540 457158.375
4 0| l: b Ana AIRHAR 2502 4ANA3A A B1ANANT 4TC AI5 AT 794077  -411 A7 G900AA  -099004 190007 TRLATAIR  ATH N33R 497308 HT
e 3
]ObjectFmpErtles F BE%i SN | B rols 22 Styles
Hojif2)3|4)!
—————— ———

Figure2.27 WinCC callsPDACIient.ocx

IHE IEE FEW MR TED  #Ehw
OFE -8 -HE GPeE LwEx o0 L 9L N NE
Hihb(Dy I@ C:\Documents and Settings)Administratorl S Eitest|index . htm

File Analysis Search Play ¥iew Record Graph Mode Zoom Control JSetup 3Select PDAServer Plugins Help
= = = B G| 40« m oy omon o

B B vl B[ E] X ¢ oo o e @@ AWy | Mg

- 4:Cont Al4 Cond Al4hiote | 2 za349.217

]/ 500 A15 Cont AlShicte 18182645  [4000:1]CoiNg

t-+ /" B:Con AIB Conl AlBNate 7076082 [4000;: 2]Steslkind
7 Com AIT Con AlThate

[#

[

[

[

[#-+,4™ B:Conl A8, Cont AlBNote

B 2 qapn iz
[+ M 10:Cont A1 0,Car &1 Ohlate 217.553
B4, 11:C0m1 &1, Cor 8111 Mote 1025 505
B+ 120N A1 2,Car 81 20ate

[+ 13:Con1 41 3,Con 81 3hlate

[

[#

[

[

[

[

[

[

&2}

- 14:Cont AN 4 Conl A1 4hlots x
£ M S Con] AN S Car A1 Shote
M E:Cont AN 6, Conl A Bhlote
- [L17:Con1DN Con1Ditte

+- [I[l 18 Con1 D12 Conl Dizhete

- [l 1% Cont DI3 ConDitcte E|
- [IIl 20:Con1 D14 Con Didticte

-202.1
23,2 419.4

-201.5

#1- [Ill 21:Cont DIS Cont DisShlote

I@Iﬁlﬁl@&_ﬁl BH 4 I L4 3715 21:29116.803 21:29:19.891 21:29:22 878 21:29:26 066 21 29 29154

[Er- A w1 | H2 [ %2X1 [ ¥4 | ¥2 | ¥2¥1 | Ymax | Ymn |ymaxYmin| W | % | FHa | Hxa|
| 2 [4000]CoiNo  21.29:18.048 21:20:26.707  00:00:08.660 B
[4000:2]Eteelkin 21:28:18.046  21:29:26.707  00:00:08.660
[4000:3Thisknes 21:28:18.046  21:28:26707  00:00:08.660
| 5 |1000AMidthSe 31:38:18.046 21:28:26.707  00:00:02.660
6 [[4000:5]0rder  21:38:18.045  21:20:26.707  00:00:02.660 _|;|
»

24,0 419,82

7
il

w

=

o

WEREIt I S| &=

3

Figure2.28 Call PDAClient.ocxin the browser
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Figure2.29 FactoryTalk ViewcallsPDAClient.ocx

2.10 Using PDACIient under Linux

Connect to the kernet under Ubuntu and sudo apt install wine64 to install a 64 bit Windows
emulator.

Copy PDACIient.exe to Linux, enter the directory where PDACIient.exe is locatedcligghOpen
in Terminal, and run wine PDACIlient.exe to directly open the PDAC#aatysis tool.

Untitled.pda - PDAClient{2024-06-19]
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Figure2.30 Using PDACIient.exe in Linux

2.11 pdaCloud

pdaCloud in Config.csv specifies whether pdaCloud.exe starts automatically.

pdaCloud.exe may gerage 7 day file list file, 8 day second level data file9 appropriate data file
found and copy them and log file to the cloud synchronization foldgpecified byCloudDir of
Config.csv

pdaCloud.exe sendg theday listfile and 8 log file to the Email spediéd by Config.csv
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Er
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Local language “languags ini 0201230318 Simu_12272_201106092861_02356_5.75_1500.d:

- . . - 02071 _231318 Simu_17415_201106092870_02358_5.75_1500.d:
English string to “language.ini 02071 _232313 Simu_23053_201106032373_ (12356 _5.75_1500.d:
Delete "language.ini® 0207_233313 Simu_28202_2011068092858_J12358_5.75_1500.d:

02071 _234320 Simu_1084_201106092838_02356_5.75_1500.dat
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About pdacloud. ..

Set paths aof PDAServer. .. I
The end third data file:

The end zecond data file:

The last data file:

Figure2.31 Prepare data for pdaCloud

2.12Millisecond level high-speed data acquisition for the entire factory

PDA supports data collection of 30000 points within 10 milliseconds. Slow or trigger signals in the
entire factory can bsaved at a unified high speed. If the data exceeds 30000 points, multiple PDA servers
can be used. PDA servers reduce the frequency of the collected signals and write them to multiple
relational databases such as SQL Server, MySQL, and ORACLE. Millisemaricignals are written to
temporal databases such as InfluxDB. Other-subsystems requitienedhta to be forwarded by PDA
servers at a high speed or reduced frequency.

SOL Server
N
MysQL
ORACLE
subSystem
mongoDB

Figure2.32 Data collected by PDA saved to database
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2.13 High speed data forwading

The PDA server adds a multi port network card. In principle, the data required by other systems is
not directly connected to the L1 controller, but is obtained through PDA forwarding. Different network

segments are forwarded through different netvpanits, which can save a lot of PLC resources.

B torP.ini - i3 ]
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13
| 3+5 1 ~ s;LocallP,LocalPort,RemotelP ,RemotePort,Period{ms) @~188008,Comment,WithTimeStamp
>
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: 33+5 2 1=192 .168.0.216,23780,192.168.0.100,20008,50,P1 ,1
> 2=
3=
133+5 3
C=
K« gf
PDAServer 8-
9=
10-
[2888]
1=
2=
3=
n=
L=
<— p
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18-

Figure2.33 Setting up higkspeed data forwarding to multiple locations

3LTA - Long historical Trend Analysis system

In addition to millisecond level data records, slowly changing production processies neguothly,
quarterly, and annual curve analysis. The PDA system can collect multiple frequency reduction data at
once, allowing for rapid analysis of loiigrm trends (Long Trend Analysis). It can be widely used in
process industries such as blast fuesaheating furnaces, petrochemicals, beer, and the analysis of
parameters such as liquid level and temperature.

The main significance of loagrm trend analysis is twofold: firstly, to understand the trend and
regularity of phenomena over time; The sat@to predict the future development prospects and trends
of phenomena. The reason why temporal data hastéwngtrends is because it is influenced by certain
basic and decisive factors. The stronger the influence of these dominant factors, thevinaeetiod
long-term trend. Therefore, by analyzing the leegm trends of time series data, the internal mechanisms
of phenomenon development and changes can be grasped, and the effectiveness of policies and measures
taken in the past can be evaluatede Titird is to remove lonterm trend components from the time series,
in order to facilitate the decomposition-of other types of influencing factors, such as seasonal changes,
cyclical changes, and irregular changes.

The main methods for measuring leegm trend values include: extended time interval method,
moving average method, and least squares method. The extended time interval method refers to the
method of eliminating fluctuations in the values of various indicators caused by accidental factors due
the short time interval by expanding the time of each indicator in the dynamic sequence, so that the
smoothed dynamic sequence can significantly reflect the overall trend of phenomenon development and
changes. The moving average method refers to theochef moving a dynamic sequence period by
period to expand the time interval, while calculating the time series average for each indicator value of a
new dynamic sequence that has already expanded the time interval, thereby forming a derived dynamic
sequace from the moving average. The series of moving time series averages obtained through moving
average are the trend values of their corresponding periods. The least squares method, also known as the
least squares method, is a commonly used method foragisty regression model parameters. The basic
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principle is to require the sum of squares of the deviations between the actual value and the trend value to
be the smallest, in order to fit an excellent trend model and determirtlomdrends.

BRI TAE PR T e
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TP FRE (R ﬁﬁ
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B e i 24 7

SRR L CELR M)

2

Figure3.1 PDALongtermbhistorical Trend Data Frequency Reduction

A high-speed acquisition can obtain data of multiple frequencies, and changing the backup point to a
formal point or adding or reducing points at the end of the connection does not affect the normal
conversion work. LTAServer.exe is located in the PDA system file directory, and is converted based on
the data files generated by PDA and saved in the directory-specified by BigDataDir in Config.csv. The
generated data files are saved in the directorgifspe by BigDataDir.

LTAServer scan and convert at startup and'every 12 hours interval thereafter.

3.1 Millisecond level - hourly data analysis

Collect data every 10 milliseconds and generate a data file every 10 minutes.

3.2Second level monthly data analysis

Collect data once a second and generate a data file once a day.

3.310 second level quarterly annual data analysis

Collect data every 10 seconds, generate one data file every week, and 52 data files every year.

3.460 second level annual data analysis

Collect data every 60 seconds, generate one data file in January, and 12 data files in a year.

3.5 Storage location setting and automatic deletion of historical data

In order to facilitate automatic deletion of outdated data, the data files gehlydt TA should be
saved in separate disk partitions, such as setting LTADir=F: in Config.csv. The system will automatically
generate the following directory during operation.

F:\1s\ 2023

F:\10s\ 2023

F:1603

When the remaining space on the hdrigle is less than 100G, data will be deleted. From 10 years
ago to 60 days ago, data from one month will be deleted at a time. LTA Server will detect and delete data
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every 12 hours after startup and thereafter.

3.6 7-days data curve at the second levdbr a certain project
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Figure3.2 7-days data curve with reduced frequency to second level

3.7 Longevity of blast furnace

The overhaul cycle of blast furnaces can be as long as 20 years, but the actual situation generally
differs greatly from this. Somaige blast furnaces burn through and need to be overhauled after more
than three years of operation, causing huge economic losses, while some-gizédiibiast furnaces
burn through and need to be overhauled after more than six months of operatioinldsidsenaces are
equipped with various'leading domestic expert prediction models, and practice has shown that relying
solely on intelligent models is far from enough.

Therefore, it is necessary tointuitively, concisely, and efficiently analyze thedamgrend curves
of the temperature and pressure fields of the throat, body, waist, belly, and hearth for one, two, and three
years, in order to timely identify hidden dangérEA can operate independently and play a unique and
important role in the fiel of blast furnace longevity. It can also serve as a necessary supplement to
various intelligent models.

3.8 Increase the age of the converter

Increasing the service life of steelmaking converters, such as from 3000 to 4000 furnaces, has
significant benéfs and significance. In recent years, converters have gradually been equipped with PDA
systems, and the combination of LTA and process can provide intuitive guidance for production and
maintenance. The LF and RH furnaces are gradually installing PDAaufoanalysis, and LTA can also
be used to increase furnace life.
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3.9 Converting long-term historical trend files of a blast furnace AB to PDA format

AB company has alat file that records lontgrm historical trends, but its openiggeed is slow.
HistorianToPDAexe can convert this dat file into a PDA format. dat file, which can be used to quickly
open trend charts for several months using PDACIient. The following figure shows the original data file
for a day, with a sampling cycle of 1 second.

& G:'\AB Historian &P

TP diEE EEN WA TAM  #BhiH
QFE-O - ¥ |.Pox Dk | & 3 X 9| M@
HUBEDY [0 G:\AB Histarian EP

B~ I o | 2R |tz F5A I
|yzozz Itk 2022-3-21 5:13
EREE022 03 16 0000 (Float),DAT | 6,179,666 KB FDA data File 2022-3-17 0:00
eR2022 03 16 0000 (String) . DAT LKE PDA data File 2022-4-20 10:38
eR2022 03 16 0000 {Tagname),DAT 485 KE  PDa data File 2022-4-20 10:38

Figure 3.3 Long term raw data of AB company

The following figure shows a data file,converted to PDA format with a compression rate close to 100
times.

& G:'AB Historian g13P, 2022

EtHE HEE EFM  diEe IEmM R
QFEE - - 7| s Dupx |50 X 9| @
HBAE(D) | Gi\AEB Historian Bi\2022

&R~ I Fooh | 258 | 2z FEA
Ufiz0zz 03 16 0000 (Finak), pda.dat | 63,256 KB PD# data File 2022-3-20 21:00
A Poaclient.exe 5,336 KE FRIERF 2022-4-15 10:19

Figure3.4 Conversion-of AB Company's Long Term Raw Data to PDA Format

The following figure shows the trermairve.
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Figure3.5 Analysis of AB Company's Long Term Raw Data Conversion Using PDA

PDA product catalogs Page 33 of 99



Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutati

Historianls.exe merges the converted PDA format dat files of the same dateesmahd level, and
saves them to th& 92022 directory.

Historian10s.exe will reduce tlieequency of dat files in thd 92022 directory to 10s level, and
store one dat file per week in tt#32022 directory.

Historian60s.exe will reduce the frequency of dat files in182022 directory to 60s level, and
store one dat file per month inet\60s directory.

PDACIient automatically selects the corresponding directory based on the time range to search and
open the file query curve. Opersé&cond level data within 92 days, automatically open 10 second level
data within 365 days, and automalig@pen 60 second level data within 1095 days.
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Figure3.6 Long term Trend Analysis by Date Range Selection
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4 HDS- opentime series highfrequency Historical database

The full name of a time series database is a time series database, which isigegirity process data
with time labels (changing in chronological order, i.e. time serialization). Data with time labels is also
known as time series data.

Time series data is mainly collected and generated by various typestiheatonitoring,
inspecton, and analysis equipment in the metallurgical, power, chemical, meteorological, and geographic
information industries. The typical characteristics of these industrial data are: fast generation frequency
(each monitoring point can generate multiple piefetata within one second), severe dependence on
collection time (each piece of data requires a unique time) Multiple monitoring points have a large amount
of information (conventional regime monitoring systems have thousands of monitoring pointshwhic
generate data every second and tens of GB of data every day).

Commonly used temporal databases include InfluxDB, KDb+, Prometheus, Graphite, RRDtool,
TimescaleDB, Apache Druid, Fauna, OpenTSDB, GridDB, DolphinDB, KairosDB, etc.

Open high frequency timeges Historical Database Server stores PDA millisecond level
high-frequency data into the temporal database and can access it through SQL statements.

& D:\influxDB
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Figure4.1 InfluxDB-Time Series Database System Files

dbUpgradeTSA.exe~dbUpgradeTSL.exe is locateiérRDA or HDServer directory. It converts the
data files collected by PDA to. csv files supported by InfluxDB at the original sampling frequency or
frequency reduction losslessly, and imports them offline in bulk into InfluxDB. The table structure is
identcal to the configuration of Config.csv.

B EAjnflndinflusexe

Figure4.2 Upgrading PDA Configuration to InfluxDB
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Apparatus test&Fault diagnosis&Quality analysis Millisecond data sampling
PDA data aquisition and analysis system Realtime data compressio
Detaled analysis of industriddig data sources Capture signal instantaneous mutati

dbUpgradeTS has multiple processes, each converting several connections to ensure that the write
timing database can keep up with the speed of PDA generatm{jldgtEach process scans PDA data
files every 2 minutes

Figure4.3 Batch Import of PDA Data to InfluxDB

Cancel the quick editing mode and insertion mode in the Console window of the influx service
program to avoid input interference.

Figure4.4 stinfluxd console mode
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