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1 About PLS

1.1 General

PLS (ProcessLoggServer) is an Electro engineering software tool,
developed for PLC (Programmable Logic Controller) process analyzes. The
software is developed in Sweden by AF Consult AB, Division Engineering
Borlange.

PLS works as a client to Beijer Electronics OPC Server. The OPC Server is
able to catch signals from different PLC vendors. Beijer OPC Server
supports the most common Controllers at market. Drivers for different PLC
vendors are available to be downloaded at their website. PLS version
1.0.0.0 only works with Beijer Electronics OPC Server. PLS logs signals
from the OPC environment and stores them into a database. Each log gets a
unique timestamp and a sample identity number. Signals can easily be
transferred into a text file for further analyze.
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1.2 System description

PLC

Fig. 1.1

Fig. 1.1 shows a description of the PLS system with configuration and data flows.

ﬂ = Dataflow

T = Configuration flow

Processloggserver Text file
——>  (;) separated

A A ﬂ

Tag file Excel sheet
(;) separated
A
A 4 \ 4
OPC Server XML-file SQL Server
Configuration Database
Settings
Driver
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1.3 Getting started

Install PLS in Windows XP Operating system or run the software as a
preinstalled virtual machine. The virtual machine runs with VMware player
or Workstation application. VMware Player is a free desktop application
that lets you run a virtual machine on a Windows or Linux PC. For detailed
information read the (DVD):\Document\vmware_player200.pdf.

Either Software or Virtual pack must be chosen for your logging project.

The packs contain sufficient install information.
After setup is done, follow this manual for further management.

e Software pack
Requires MS SQL Server 2005 installed at same computer (not
included in this pack).
Certain knowledge about SQL Server and Windows environment is
necessary.

e Virtual pack
Contains a preinstalled PLS software.
Only requires VMware Player and WinRar application, (freeware
included in this package).

Author: Johan Ek johan.ek@afconsult.com
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2 OPC Server handle

This chapter only describes the Beijer OPC Server settings demands, when
PLS is used as a client. For detailed information about the OPC Server, read
the (DVD):\Document\OPC_manual.pdf.

2.1 Init Tags

Start the Beijer OPC Server. Right click Server directory and choose “new
Controller”. Give the controller a suitable name, (this name must also be
used by PLS). Right click at the Controller you created and choose “new
group”. Give the group directory a suitable name, (this name must also be
used by PLS). Right click at the group directory and choose “new tag”, init
your tags for measurement. For easy analyze by MS Office Excel, the
maximum amount of tags are 253.

Valid interpretation is:

unsigned 16-bit (choose this for Boolean and bit)
signed 16-bit

unsigned 32-bit

signed 32-bit

float 32-bit

Date & Time

string

Arrays are not supported by the PLS.

Beijer Electronics OPC Server - Demo mode: 9 minute(s) left

Eile Insert Edit Wew Server Tools Help
DEE 7R M
st &7 |6
»
= & Server Mame | Address | Type | Quality | Time: | alue | Scaling | Des... | B |
= M siemenss? EFFan DB100.DB4.0 Sigred 16-hit Motco... 2007-05.. 0O MNone R
e EBHeight DE 100, DEDSSS Float 32-bit Mot co...  2007-05.. 0 Mone R
(= Systemvariables | frome DBLOO.DEWZD4  Signed Le-bit Mot co.. 200705, 461 Mane 3
<] | i
* | Date | Time: | Source Severity Event ~
€ 20070510 19:22:08 siemensS7 Info Controller is disconnected
€ 20070510 15:22:06 siemens5T Info Dizconnecting
: € 2007-0510 16:2206 Server Info Starting server ~
x
Server ime: 2007-05-10 15:22:23
Clients: 0
State: Stopped
Mumber of tags: 15 .
Mumber of active tags: 3
Ready B |State: Stopped |Clients: 0 /15:22:23
Fig. 2.1

Fig 2.1 shows a valid directory setup.
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2.2 Export Tag information

Right click at the group directory that you want to export, and select
“export”.

Use Semicolon as separator and properties in the order of:

e Name
e Address
e DataType

Export tags

Exrport to file:
C:\Program Filzs%Beijer Electronics ABMBeijer E lectronics OPC Server\OPLCT aglist. kst J

Colurnns

Column separator;

Semicolon ﬂ [~ Export as flat taglist

Available properties: Export properties [calumnz in file):

Down

> |
E;I!ntewal N
<

Cancel Export

Fig. 2.2

Fig 2.3 shows a valid ”Export tags” setup .

I OPCTaglist.txt - Notepad
File Edit Faormat Yiew Help

Fan;DE10O.DEX4.0:2;
Ttemns; DE100.DBWW204:2;
Height;DB100.DBD5SS;4;

Fig. 2.3

Fig 2.3 shows a valid exported text file.

Author: Johan Ek johan.ek@afconsult.com
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3 ProcessLoggServer

3.1 Start PLS

PLS is available for launch through the start menu. When using VMware
player the icon is available on the desktop.

..]__‘ Processl.oggServer g@@

Stop

I:UI
=
5

Transfer process

Fig. 3.1
Fig 3.1 shows the ProcessLoggServer start window.

Click on the “Settings” button and proceed.

Author: Johan Ek johan.ek@afconsult.com
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3.2 Init settings

PLS settings in RAM memory are totally clean after startup. The first thing
to do is give PLS proper signal information. Enter the given OPC controller
name and the OPC group name.

PLS will not work if OPC and PLS Controller or group name mismatch!

Click on the button “Apply changes to RAM” and then click on the button
“Import tag list to RAM” and follow the instructions given. Click on the
button “Check connection”, you will then get a connection status message.
If the connection attempt fails, check your OPC status and DCOM Settings
on your computer. Instructions are given in the help file
(DVD):\Document\Using OPC via DCOM with XP SP2 v1.10.pdf.

S=1ES

Databasze | Log config. & export

Enter OPC-name of Controller
siemenss 7

Enter OPC-name of group
Test Pln

[ Apply changes to Rak ]

Import tag list to Rk

Check connection

Fig. 3.2

Fig. 3.2 shows the “Settings OPC Server’tab.

When connection established proceed to the next tab “Database”.

Author: Johan Ek johan.ek@afconsult.com
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Enter the hostname where SQL Server is installed, (PLS v1.0.0.0 only
works with local host). Enter name of the database, (in virtual pack default
base is named “logDatabase”).

If you want more than the default database, use the application SQL Server
Management Studio to create more databases.

PLS will not work if host and database names mismatch!
Use proper Authentication, the default is “Windows Authentication”. When

using the virtual pack, always use “Windows Authentication”. If SQL
Server Authentication is required, use SQL Server Authentication.

Click on the button “Apply changes to RAM” and then click on the button
“Check connection”, you will then get a connection status message. If
connection attempt fails, check that SQL Server is running and proper
names of host and database is correctly given.

OFC Server ‘| Log canfig. # expart

Enter host name of server
AFSEGYLPCO0241

Enter name of database

logD atabaze

® Use Windows Authentication
) Use SOL Server Authentication
Enter Uger 1D

Enter pazsword

Apply changes to RAM
[ Init zettings from file ]
Fig. 3.3

Fig. 3.3 shows the “Settings Database”tab.

When the connection is established proceed to the next tab “Log config. &
export”.

Author: Johan Ek johan.ek@afconsult.com
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Enter a sample period in milliseconds and total quantity of log time in
minutes. No upper or lower limits for these values are reserved. Sample
period will affect the system performance. When using a computer with
2GHz processor speed, a landmark is: 1000 ms = 200 tags. Lower sample
period reduces the total quantity of tags. Controller will not provide
information faster than approx. 50 ms, using shorter sample period is
useless.

The system limitations are:
Maximum number of samples: 2 147 483 647.

Maximum log time with a sample period of 50 ms is: 1 789 569 minutes.

This gives a total log time of 1242 days, which should be enough!

’ Delete saved signals ] Select zamples for export to T<T file

Enter sample period [mz] First zample [timestarnp)

1000

Enter total log time [minutes) Laszt zample [timestamp)

30

Apply changes to RAk ] ’ Show range: ] Select E=port

[ Irit zettings fram file

Fig. 3.4

Fig. 3.4 shows the “Log config. & export” tab.

Author: Johan Ek johan.ek@afconsult.com
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3.3 Save settings

This function should always be used in case of power loss or some other
shut down action. Only applied changes can be saved in a XML-file format.
Click on the button “Save” and follow the instructions given.

3.4 Init settings from file

This function can be used if you want to proceed logging the same signals
into the same database. If tags are modified in the OPC Server, you must
import updated tag list and “Delete saved signals” in database. If you want
to keep the existing database you can create a new database in SQL Server.
Use the application SQL Server Management Studio to create more
databases.

3.5 Run process

Close the settings window and click on the button “Run”. Message
“Transfer process” will be indicated while process is running. The
calculated stop time will be shown in the window. When PLS log time has
expired, process stops automatically and user will be notified.

3.6 Manual Stop

Click on the button “Stop”. If user stops log process before calculated stop
time, a notification will be shown in the window. Process can be restarted
by clicking on the “Run” button. The process will recalculate a new stop
time after restart has been done.

Author: Johan Ek johan.ek@afconsult.com

10



PLS User Manual
AF Consult AB, Division Engineering Borlange @

3.7 Export signals

Signals can be transferred into a text file. Stop the log process is
recommended hence this action will interrupt the log process. Click on the
button “Show range”, PLS will show the first and last available sample in
the database. You can change the range of samples for export, as long the
samples exist in the database. Verify timestamps by clicking on the “select”
button. Click on the button “export” and choose directory and filename.
When large amount of signal data is chosen, the export process will take
long time. PLS generates a text file transfer message wile processing. Wait
until the message has disappeared before you proceed with other actions.

=163

OPC Server | Databasze | Log config. & expart

Delete zaved signals ] Select zamples for export to T<T file
Enter zample period [mz] Firzt zample [timestamnp)
1000 1] 2007-05-14 10:09:.47
Enter total log time [minutes) Last zample [timesztamp)
30 E2 2007-05-14 10:59:10

Apply changes to Rak | Show range | [ Select ] Export

[ Init zettings from file
Fig. 3.5

Fig.3.5 shows “Settings Log config. & export” tab.

Author: Johan Ek johan.ek@afconsult.com
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4 Analyze signals in MS Office Excel

Copy the Excel document (DVD):\Document\signal Analyze.xls into your
hard drive. Open the file and select “Edit Text Import™ according to Fig.
4.1. Choose your text file with signals to import.

B Microsoft Excel - signalknalyze.xls

] Fie Edt Vew Inset Format Toos Leanstream
DB HRAIER LT NG =t Bz -slilllnse [ cw -|B LU H# % o BB
Al - £ sampleld ker ,
A | B | ¢ T 0D Validation. . [ H [ | L [ M | N 5

1 |sampleldldate time clichlemn lem3 clkhemd clkMemS clkhemB clkilem? counterd98 counterV counterfloat
2| 0 2007-04-25 09:42.30 e G 0 0 38 30799 114,489
[3] 12007-04-25 09:42:31 Inport External paka_# ] [ Tmport pta 1 1 | 7w 120314
4] 2 2007-04-25 09:42.32 = 3 0 0 397 30780 125435
[5 | 3 2007-04-25 09.42.33 Gl Mew e Query... i 1 407 -30770) 1328687
6| 4 2007-04-25 09:42:34 0 > |l new Database Query... 1 ] a7 0760 139629
7 § 2007-04-25 09:42:36 | zefrechoxta - i 1 48| 30750 1467333
8| 6 2007-04-25 09:42:36 1 & bl Bt 1 0 438 -307AD 1541991
9] 7 2007-04-25 09:42.37 EE P 1 1 448 0730 16200448
[0 | 8 2007-04-25 09:42.38 i i 1] Farameters.. 0 0 458 070 170269
[ ] 9 2007.04-25 09:42.39 i i 0 o T o 1 1 48| 0709 176 gsd
[ 12| 10 2007-04-25 09:42:40 o o 1 o 1 o 0 o 478 -30639 188 0591
il 1120070425 09:42:41 i i i i i i i 1 498 0689 1976275
[14] 12/ 2007-04-25 09:42.42 i i 1 i i i 1 i 437 0BB0 207 G628
75 | 13| 2007-08-25 09:42.43 i i 0 i 1 i 0 1 508 30670 2182497
16 | 14 2007-04-25 09:42.44 i i 1 0 1 i 1 ] 517 30850 2293542
[ 17 | 15 2007-04-25 09:42:45 o o o o o o 1 1 528 -30650 2410257
[18| 16/ 2007-04-25 09:42:48 i i 1 i i i i i 37| 0840 253267
[19 | 17| 2007-04-25 09:42:47 i i 0 0 1 i 1 1 548 30630 2661742
2] 18 2007-04-25 09:42.48 i i 1 i 1 i 0 0 557 0620 2797171
[21] 1920070425 09:42.43 i i 0 0 0 i i 1 557 30610 2924939
(2] 20 2007-04-25 09:4250 i i 1 i 0 i 1 ] 577 30600 3089052
(3] 21 2007-04-25 094251 i i i i 1 i i 1 87| 0500 324522
[24] 22 2007-04-25 09:4252 i i 1 i 1 i 1 i 597 30580 3411389
[25] 23 2007-04-25 09:42.53 0 i i 0 0 i 1 1 607 30570 304%
[ 24 2007-04-25 09:42.54 i i 1 i i i 0 0 617 -30580 3767362
[27] 25 2007-04-25 09:42.55 0 i 0 0 1 i 1 1 627 30550 3959046
| 28| 26 2007-04-25 09:42:56 o o 1 o 1 o o o B37 -30540 418,0482
(2] 27 2007-04-25 094257 i i i i i i i 1 647 30530 437 2167
[a0] 28 2007-04-25 09:42.58 i i 1 i i i 1 i 657 30520 459622
[31] 29 2007-04-25 09:4259 i i 0 i 1 i 0 1 657 30510 482639
2
[=]
[34]

i« v i\ rawData { caData £ analyze / <

Read, UM,

Fig. 4.1

Fig. 4.1 shows the predefined “signalAnalyze” MS Office Excel sheet.

Author: Johan Ek

johan.ek@afconsult.com
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You will be guided through a Wizard.
Choose setup according to Fig. 4.2-4.4.

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that vour data is Delimited,

If this is correct, choose Mext, or choose the data type that best describes wour data,
Criginal data type
Choose the file tvpe that best describes vour data:

- iCharacters such as commas or tabs separate each field.

() Fixed width - Fields are aligned in columns with spaces between each field.

Stark import ak row: 1 £ File: arigin: M3-D03 (PC-5) w

Prewview of File C:\Documents and Settings)a4033021My Documentsiprestandakest. kxk,

lFampleld;date;tine;Bitard;Bicarl ;Bitaré ;Bicar3;Bitard ;Bitar5;Ei
0:Z007-05-07;16:36:1Z;0;0;1;0;0;0;0;1;0;0;1;0;0;0;0;1;0;0;1;0;0
N:z2007-05-07;16:36:14;0;0;:1;0;1;0;0;1;0;0;1;0;1;0;0;1;0;0;1;0;
F Z007-05-07;:16:36:16;0;0;1;0;0;0;-1;1;0;0;1;0;0;0;1;1;0;0:1;0;
[2:2007-05-07;16:36:17;0;0;-1;0;1;0;1;1;0;0;1;0;1;0;1;1;0;0;1;0

~ |o1 |.¢~ |t.o |N |»—-

Next > | [ Finish

Fig. 4.2

Text Import Wizard - Step 2 of 3

This screen lets you set the delimiters vour data contains. You can see
how wour text is affected in the preview below,
Ceelimiters . -
[ Treat consecutive delimiters as one
[J1ah [ comma
[space  []other: Text gualifier: 4
[Data preview
Eampleld Hate Eime Bitar0 pitarl Bitar? Bitard Bitard p{%
ul EOO7-05-07 le:36:12 D ul iy ul ul Al
L EO07-05-07 L&:26:14 D [l i1 [l i o
=4 EOO7-05-07 [L&:326:16 0 ul iy ul ul Al
<} FOO07-05-07 L6:36:17 P 1] i 1] i 0] e
< >
Cancel ] [ < Back. ] [ Mexk = ] [ Einish
Fig. 4.3

Text Import Wizard - Step 3 of 3

This screen lets you select each column and set Colurnn daka Format
the Data Format. (®) General

‘meneral converts numeric values to numbers, date O Text
values to dates, and all remaining values ko text, O Date: | YMD v

() Do nat impart column (skip)

[Data preview

Geperallbenergllbeperallbepnerglienara11c:
ate Fime EitarD pitarl fitar?z pitar3 Fitard p{®
EOO7-05-07 le:36:12 D ul iy ul ul Al
EOO7-05-07 fe:26:14 P ] i) ] i) N
EOO7-05-07 [L&:326:16 0 ul iy ul ul Al
FOO7-05-07 l6:36:17 0 o i o i 0| s
< >
Cancel ] [ < Back. ]
Fig. 4.4

Author: Johan Ek johan.ek@afconsult.com
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Signals now imported into Excel “rawData” sheet.

B Microsoft Excel

ignalAnalyze.xls

3] Bls Edt Yew Insst Fomat Took Deba  Window Help  Leanstream Type a question for help

NEHRSISRYEI s aB-F9-c ez mpse BEimd s - B Z U H S w o B
Al - k2
A B [ € [D[ETF[G[H]T[J]KILIM]N]O]P] GRS [T]U v WwW]X]Y]Z]z
sampleld Idate time Bitarl) Bitarl Bitar? Bitar3 Bitard Bitars BitarS Bitar7 Bitad Bitar3 Bitarl0 Bitari1 Bitari2 Bitarl3 Bitarl4 Bitart5 BitariB Bitarl7 Bitar1 Bitar!9 Bitar20 Bitar21 Bitar22 Bi
0]2007-0507 16:36:12 o o o o 1 o

1, 2007-06-07 | 16:36:14

2|2007-05-07 | 16:36:16

3|2007-0507 16:36:17

4|2007-05-07 | 16:36:19

5|2007-05-07 | 16:36:21

6|2007-0507 16:36:23

7|2007-05-07 | 16:36:25

8|2007-05-07 | 16:36:27

9|2007-0507 | 16:36:28
10|2007-05-07 | 16:36:30
11|2007-05-07 | 16:36:32
12|2007-05-07 | 16:36:34
13|2007-05-07 | 16:36:36
14|2007-05-07 | 16:36:37
15|2007-05-07 | 16:36:39
16/2007-05-07 | 16:36:41
17|2007-0507 | 16:36:43
18|2007-05-07 | 16:36:45
19|2007-05-07 | 16:36:47
20 2007-08-07 | 16:36.49
21, 2007-05-07 | 16:36:50
22 2007-05-07 16:36:52
23/ 2007-08-07 16:36.54
24 2007-05-07 | 16:36:56
25 2007-05-07 | 16:36:58
26 2007-08-07 | 16:37.00
27 2007-05-07 | 16:37.02
28 2007-05-07 16:37.03
28 2007-08-07 16:37.08
30 2007-05-07 | 16:37.07
31 2007-05-07 16:37.09
32 2007-08-07 16:37:11
33 2007-05-07 | 16:37:13
34 2007-05-07 16:37:14
35 2007-08-07 16:37.18
36 2007-05-07 16:37:18
37 2007-05-07 16:37:20
38/ 2007-08-07 16:37.22
39 2007-05-07 | 16:37:24
40 2007-05-07 | 16:37:26
41 2007-05-07 16:37.27
42 2007-05-07 | 16:37:29
43 2007-05-07 16:37:31
44 2007-05-07 16:37.33
45 2007-05-07 16:37:35
46 2007-05-07 16:37:37
A7 2007-06-07 16:37:38
48 2007-05-07 | 16:37:40

P Y e T E e

cooooooococooocoocoocoooooocoooooooooooooooooooooooooooo

hooooooocooocoooooooooococooooooooooooooooocoooooooooooo
Loooooo-s2—-22s 0000000 =o2as2000000— oo as 000000 o 5o oa s
hooooooocooocoooooooooococooooooooooooooooocoooooooooooo
hoso-so—-o-20-0-—~0-0-0-0-0-0-+—0-0—-0-0-+0-0--0—-0-0-+0=0-
hooooooocooocoooooooooococooooooooooooooooocoooooooooooo
Lo--ogo-oc--oco-o0o0--00-0--00-00~—-0000~—~-00—-0c0—~—~-00c0c0~—0
Loooogoo-+—-—- -+ 0000000~~~ ~ 000000~~~ _-000000—=————
hoooococoococoocooocooooocooococooocooococooooooocooocooooEoosooe
hoooooooooocoooooooooococooooooooooooooooocoooooooooooo
Loooooo-s2—-22s 0000000 =—2asc000000—2 oo as 000000 - a0 oo
socooococoococoocooocoococoocCcCooCcooCcooCcoCoCooooocooocooocooooooon
JoooococoococoocooocoocooocCcooCcoococoocooCooooocooocooocooooao0
.o=-—-oco-oc-—-co-o0o--0o0-0--~00-~00-~—~00oo~—~co—-0co—-—~000o0==00
ioooooo-s-s—~ .. 000000 D—— 4~ 000000—— . 000000 = oo
sooooocoocooocoooooooooococooooooooooooooooocoooooooooooo
sooooocoocooocoooooooooococooooooooooooooooocooooooooooon
soooooo-——~~- 0000000~ —~=~—~000000=——--—_-o0o0o0oo0~->———
sooooocoocooocoooooooooococooooooooooooooooocoooooooooooo
so-o-o-o-o-o--o0-0-0-0-0-0-—-0-0-0-0-0-0--~0-o-g0-o0-o0-0
sooooocoocooocoooooooooococooooooooooooooooocoooooooooooo
-o~--og-oc--oco-o0o0--00-0--00-~00~—-0000~—~-0c0—-0co—~—~-00c0~—0

P S P 5 P R 5 P = S P 5 ) R S =4 P N P A Y

|51 48/ 2007-05.07 | 16:37:42 &
> i rawata { chcbata /) nabze ) < 2l
Read: UM

Fig. 4.5

Fig. 4.5 shows “rawData” Excel sheet.

Select the “calcData” sheet.

Author: Johan Ek johan.ek@afconsult.com 14
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The “calcData” sheet is used to recalculate values for plotting. Link the
“rawData” into this sheet and add a constant to the whole signal column
values. Signals will be separated in height when plotting in the analyze sheet.

icrosoft Excel
E] akv  Redigera

Vsa Infoga Formaf Verkiyg Dats Fonster Hidh

HENEA RN WA YN R A R N R T N N - L] n0 x| E £ U]
Al ~ A =rawDatalA1

Al B | ¢ [ o [ E T F [ 6 [ ®H [ T [ J T w [ € T ™ [ N [ o [ P [ a [ R | s~
1 [sampleld ldate time Bitar0  Bitarl  Bitarz  Bitar3  Bitard  Bitars  Bitars  Bitar7  Bitars Biter9  Bitar10 =

2] 0'2007-05-07 16:36:12 1 4 3 10 3 16 19 23 0 0 1

1 2007-05-07 163614 1 4 3 10 14 16 19 2 0 0 1

220070507 16:36:16 1 4 3 10 13 16 20 2 0 0 1

32007-05-07 16:36:17 1 4 3 10 1 16 20 2 0 0 1

4/2007-0507 16:36:19 1 4 3 10 13 16 19 2 0 0 1

5 2007-05-07 16:36:21 1 4 3 10 14 16 19 23 0 0 1

6 2007-05-07 16:36:23 1 4 7 10 13 16 19 22 0 0 ]

7 20070507 16:36:25 1 4 7] 10 14 16 19 22 0 0 0

8 2007-05-07 16:36.27 1 4 7 10 3 16 20 22 0 0 0

9 20070507 16:36:28 1 4 7 10 14 16 20 22 0 0 0

10 2007-05-07 16:36:30 1 4 7 10 13 16 19 22 0 0 0

11 2007-05-07 16:36:32 1 4 7 10 14 16 19 22 0 0 ]

12 20070507 16:36:34 1 4 3 10 14 16 20 2 0 0 1

13 2007-05-07 163636 1 4 3 10 13 16 19 2 0 0 1

14 20070507 16:36:37 1 4 3 10 1 16 19 2 0 0 1

15 20070507 16:36:39 1 4 3 10 13 16 20 23 0 0 1

16 2007-05-07 16:36:41 1 4 3 10 14 16 20 2 0 0 1

17 20070507 16:36:43 1 4 3 10 13 16 19 2 0 0 1

18 2007-05-07 163645 1 4 3 10 1 16 19 2 0 0 1

19 20070507 16:36:47 1 4 7 10 13 16 19 22 0 0 0

20 2007-05-07 163649 1 4 7 10 14 16 19 22 0 0 0

21/ 2007-06-07 163650 1 4 7] 10 13 16 20 22 0 0 ]

22 20070507 16:36:52 1 4 7 10 14 16 20 22 0 0 0
23 2007-05-07 16:36:54 1 4 7 10 13 16 19 22 0 0 0 3

2420070507 16:36:56 1 4 7 10 14 16 19 22 0 0 []

25 20070507 163658 1 4 3 10 14 16 20 23 0 0 1

26 2007-05-07 16:37:00 1 4 3 10 13 16 19 2 0 0 1

27 20070507 16:37:02 1 4 3 10 14 16 19 2 0 0 1

28 2007-05-07 163703 1 4 3 10 13 16 20 2 0 0 1

29 20070507 16:37:08 1 4 3 10 14 16 20 2 0 0 1

30 2007-05-07 16:37.07 1 4 3 10 13 16 19 23 0 0 1

31 2007-05-07 16:37.09 1 4 7 10 14 16 20 22 0 0 ]

32 20070507 16:37:11 1 4 7 10 13 16 19 22 0 0 0

33 2007-05-07 16:37:13 1 4 7 10 1 16 19 22 0 0 0

3420070507 16:37:14 1 4 7 10 13 16 20 22 0 0 0

35 2007-05-07 16:37:16 1 4 7 10 14 16 20 22 0 0 0

36 2007-05-07 16:37-18 1 4 7 10 13 16 19 22 0 0 ]

37 20070507 16:37:20 1 4 7 10 14 16 19 22 0 0 0

38 2007-05-07 16:37.22 1 4 3 10 1 16 20 2 0 0 1

39 20070507 16:37:24 1 4 3 10 13 16 19 2 0 0 1

40 2007-05-07 16:37:26 1 4 3 10 14 16 19 23 0 0 1

41, 2007-05-07 16:37:27 1 4 3 10 13 16 20 2 0 0 1

42 20070507 16:37:29 1 4 3 10 14 16 20 2 0 0 1

43 2007-05-07 163731 1 4 3 10 13 16 19 2 0 0 1

4420070507 16:37:33 1 4 7 10 14 16 20 22 0 0 0

45 20070507 163735 1 4 7 10 13 16 19 22 0 0 0

46 2007-05-07 16:37:37 1 4 7 10 14 16 19 22 0 0 ]

47 20070507 16:37:38 1 4 7 10 13 16 20 22 0 0 0

48/2007-05-07 163740 1 4 7 10 1 16 20 22 0 0 0
[51] 49 20070507 16:3742 1 4 7 10 13 16 19 22 0 0 [] -
W« > wl\ rewDat ) cakData { analyze / |« | S

Fig. 4.6
Fig. 4.6 shows “calcData” Excel sheet.

Select the analyze sheet.

Author: Johan Ek johan.ek@afconsult.com
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At this sheet you can compare and analyze the signals easily.
Right click the Plot Area and select Source Data, according to Fig. 4.7.

B Microsoft Excel - signalAnalyze.xls

{EH] arkv Redigera Vs Infoga Format Verktyg Diagram  Fonster  Hjslp
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S = 3 S B
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e} 25
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| — Bitar0
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B — Bitar7
5 51

3

3

5l

Ed

E
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5 o o o N N N N N N N N N . < . < . <

3 WOT DT BT BT DT 0T BT BT 0T 0T LT BT 8T BT 0

[e7]

e Time §
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[51] v
WOy nf\ awbata / calcData Y analyze/ |< | s
Klar UM
Fig. 4.7

Fig. 4.7 shows the “analyze” Excel sheet.

Author: Johan Ek johan.ek@afconsult.com
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Select new data range for analyze.

B3 Microsoft Excel

iE] akv Redigers Visa Infoga Format Verktys Diagram Fnster Hidlp Skriv en frdga for il [¥l 8 %

HRNEA" NEWENI= NN AW NN AR RACRAL N1 L X

B [ -lexy)

, <0 o0
308,50

ci - A
A ] B [ _cC | L | M [ N 0 | P | a [ R [ s~
1 [sampleld_date \fime {Bitars Bitars Biter9  Bitar10 —
0 2007-05-07} 16:36:12 1 4 3 1 13 16 19 23
120070507} 163614 1 4 3 10 141 16 19 2
220070507} 16:36:16 1 4 3 10 13} 16 20 2
5] 3 2007-05-07} 16:36:17 1 4 3 10 14} 16 20 2
6] 420070507} 16:36:19 1 4 3 10 13 18 19 2
5 2007-05-07} 16:36:21 1 4 3 10 141 16 19 23
6 2007-06.07} 16:36:23 1 4 7 10 13t 16 19 2
7 2007-05-07) 16:36:25 1 4 7] 10 14} 16 19 22
8 2007-05-07) 16.36.27 1 4 7 10 13 16 20 22
9/2007-05-07) 16:36:28 1 4 7 10 141 18 20 22
10 2007-05-07} 16:36:30 1 4 7 10 13} 16 19 22
11 2007-05-07} 16:36:32 1 4 7 10 141 16 19 22
12 2007-05-07} 16:36:34 1 4 3 10 14} 16 20 2
13 2007-05-07} 16:36:36 1 4 3 10 13! 16 19 2
14/ 2007-05-07} 16:36:37 1 4 3 10 14} 18 19 2
15 2007-05-07) i 16 20 23
16 2007-05-07 16 20 2
17 20070507 16:36:43 1 4 3 16 19 2
18/ 2007-05-07 16:36:45 1 4 3 10 14 16 19 2
19 20070507 16:36:47 1 4 7 10 13 18 19 22
20 2007-05-07 163649 1 4 7 10 14 16 19 22 ® B
21 2007-06-07 16:36:50 1 4 7 10 13 16 20 2 2 %g m
22 20070507 16:36:52 0 4 7 10 14 16 20 22 > = Bitar1
23 2007-05-07 16:36:54 1 4 7 10 13 16 19 22 OO @ e 0000 Bitar2) q
2420070507 16:36:56 1 4 7 10 14 18 19 22 S R Bitar3|
25 20070507 163658 1 4 3 10 14 16 20 23
26 20070507 16:37-00 1 4 8 10 13 16 19 23 e — bitar4)
27 20070507 16:37:02 1 4 3 10 14 16 19 2
28 2007-05-07 163703 1 4 3 10 13 16 20 2
29 20070507 16:37:08 1 4 3 10 14 18 20 23 || otomddes  [ccabowmiscersneny
30 2007-05-07 16:37.07 1 4 3 10 13 16 19 23
31 2007-05-07 16:37.09 1 4 7 10 14 16 20 22 || serei O Rader
32 2007-05-07 16:37:11 1 4 7 10 13 16 19 22 © Kolumner
33 2007-05-07 16:37:13 1 4 7 10 14 16 19 22
3420070507 16:37:14 1 4 7 10 13 18 20 22
35 2007-05-07 16:37:16 1 4 7 10 14 16 20 22
36 2007-05-07 16:37-18 1 4 7 10 13 16 19 22
37 20070507 16:37:20 1 4 7 10 14 16 19 22
38 2007-05-07 16:37.22 1 4 3 10 14 16 20 2
39 20070507 16:37:24 1 4 3 10 13 18 19 2 i e
40 2007-05-07 16:37:26 1 4 3 10 14 16 19 23 Lo
41, 2007-05-07 16:37:27 1 4 3 10 13 16 20 2 0 0 1
42 20070507 16:37:29 1 4 3 10 14 16 20 2 0 0 1
43 2007-05-07 163731 1 4 3 10 13 16 19 2 0 0 1
4420070507 16:37:33 1 4 7 10 14 18 20 22 0 0 0
45 20070507 163735 1 4 7 10 13 16 19 22 0 0 0
46 2007-05-07 16:37:37 1 4 7 10 14 16 19 22 0 0 ]
47 20070507 16:37:38 1 4 7 10 13 16 20 22 0 0 0
48/2007-05-07 163740 1 4 7 10 14 16 20 22 0 0 0
49 20070507 16:3742 1 4 7 10 13 18 19 22 0 0 [] -
» n\ awbata ) cakData { analyze / | | s

Fig. 4.8

Fig. 4.8 shows how to select data range.
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B9 Microsoft Excel - signalAnalyze.xls
] arkv  Redigera Vsa Infoga Format Verkiys Diagram  Fénster izl
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H Time |

[50]
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W6 <> W\ rawbat / calcDaia . analyze / € ] i
Klar UM

Fig. 4.9

Fig. 4.9 shows how the selected data range is plotted for analyze.

Get your work simply done with ProcessLoggServer!
/I Good luck.
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