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Appendix 3 Device Monitor

Device Monitor

Using the GP’s device monitor feature allows the PLC’s arbitrary device memory to
be monitored or changed. A device can be monitored or changed from the GP
window regardless of the GP screen being displayed.

* All applicable devices used with the GP can be monitored or changed by the GP.

* 1/O relays, data memory and other items can be displayed on the Device Monitor
function’s special window in random or block format.

* The bit device’s ON/OFF status, and the word device’s current numeric values
(selectable as binary, octal, decimal or hexadecimal) can be displayed.

Applicable GPs:

GP2000/GP77R/GP70 (except GP-270 series and GP-H70 series' system version
1.20 or lower) series.

* ST series units cannot use the Device Monitor feature.
* LT series units cannot use the Device Monitor feature.
Applicable PLCs:

MELSEC-A series (CPU: A2A or A3A) direct CPU connection, by Mitsubishi
Electric Co.

MELSEC-ANA series using Link I/F (applicable CPUs are listed in Section 1-3
“Connectable PLCs”) link, by Mitsubishi Electric Co.

MELSEC-AnNN series CPU Direct Connection (applicable CPUs are listed in Sec-
tion 1-3 “Connectable PLCs”) direct CPU connection, by Mitsubishi Electric Co.

MELSEC-ANN series using Link I/F (applicable CPUs are listed in Section 1-3
“Connectable PLCs”) link, by Mitsubishi Electric Co.

MELSEC-QnA series CPU Direct Connection (applicable CPUs are listed in Sec-
tion 1-3 “Connectable PLCs”) direct CPU connected, by Mitsubishi Electric Co.
MELSEC-QnA series using Link I/F (applicable CPUs are listed in Section 1-3
“Connectable PLCs”) link, by Mitsubishi Electric Co.

MELSEC-FX series (applicable CPUs are listed in Section 1-3 “Connectable
PLCs”), by Mitsubishi Electric Co.

MELSEC-Q series CPU Direct Connection (applicable CPUs are listed in Section
1-3 “Connectable PLCs”) direct CPU connected, by Mitsubishi Electric Co.
SYSMAC C Series (applicable CPUs are listed in Section 1-3 “Connectable PLCs”),
by OMRON.

SYSMAC a Series (applicable CPUs are listed in Section 1-3 “Connectable PLCs”),
by OMRON.

SYSMAC CS1/CJ Series (applicable CPUs are listed in Section 1-3 “Connect-
able PLCs”), by OMRON.

FACTORY ACE 1:1 (applicable CPUs are listed in Section 1-3 “Connectable
PLCs”), by Yokogawa Electric Corporation/Yokogawa M&C Corporation™

*1 When using this PLC, the range of connectable GP models is limited to GP2000
Series units.
GP-PRO/PBIII for Windows Device/PLC Connection Manual Appendix-3-1



Device Monitor
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Appendix 3

To use the device monitor function, it must first be regis-

tered, using the GP-PRO/PBIII for Windows 95 software’'s
Utility menu. (See Operation Manual’s chapter 4.2.5 “ De-
vice Monitor” )

This chapter explains the use of this function with a MEL SEC-A seriesPLC,
manufactured by Mitsubishi Electric Co.

* The device monitor function uses approximately 90 reserved

tags. Therefore, when the device monitor’s special screen is
displayed on the GP monitor, the total number of tags displayed
may exceed the maximum number allowed. In this case, the
device monitor may not operate correctly. (The message “Num-
ber of tags exceeded” will be displayed) at the bottom of the
screen. If using the device monitor exceeds the maximum num-
ber of tags, do not use the device monitor with that screen.

It is possible in the interest of future expansion, to set a device
address range which is outside the PLC’s present device ad-
dress range. However, when an attempt is made to display a
non-existing range, the message “Host communication error”
will be displayed. In this case, either adjust the device address
range so it is inside the actual range, or delete it. Also, if a de-
vice address was written to outside the actual range, the mes-
sage “Host communication error” will continue to be displayed.
To erase this message, turn the GP’s power OFF, and then ON
again, or reset the GP while it is offline. Never try to write to
device address that are outside of the PLC’s actual range.

The device monitor can only monitor devices that are shown in
"Supported Devices" section in each PLC.

User's Area from LS2096 to LS4095 will be reserved and cannot
be used when using device monitor.

H Global Window Setup

Appendix-3-2

The device monitor function usesthe GP's global window function. Thismeans
that when the device monitor function is used, other global windows cannot
be displayed.

With the GP in OFFLINE mode, select [1. INITIALIZE], then [1. SYSTEM
ENVIRONMENT SETTINGS], and then [3. GLOBAL WINDOW SETUP].
In this window, input the following:

- Global window: Use
- Global window designation: Indirect
- Dataformat: BIN

GP-PRO/PBIII for Windows Devicel PLC Connection Manual



Appendix 3 Functions

@Functions

(1) The Random Monitor can

» Monitor devices at eight arbitrary points.
* Designate bit and word devices monitored in single-bit units.

* Display the ON/OFF status for bit devices; display datain binary,
octal, decimal, or hexadecimal notation for word devices.

* Write data to devices being monitored.
(2) The Block Monitor can
» Monitor devices at eight consecutive points.
» Specify the word device.
* Display datain binary, octal, decimal, or hexadecimal notation.

» Monitor devicesin 8 point “pages’, (8 devices equal one page).
Uses [NEXT] and [Previous] commands to move to next “page”.

* Specify thefirst device to be monitored.
* Write data to devices being monitored.
(3) To Write Data

» Write out the data for arbitrary devices regardless of the monitoring
screen being used.

» Specify the bit device and word device.

» Change the ON/OFF status for bit devices, or input hexadecimal
numeric values for the word device.

ﬁé}e; If any device monitor compatible with the M EL SEC-FX made by Mitsubishi
2 Electric Corp. isused, only the lower two bytes (16 bits) are displayed for any
binary or octal number when a 32-bit device (CN200 to CN255) is monitored.

For any hexadecimal or decimal number, all 32 bits are displayed.

GP-PRO/PBIII for Windows Device/PLC Connection Manual Appendix-3-3



Screen Operation Appendix 3

@ 1) Touch the points shown by numbers ©
N and @, then touch ®.
GP monitor For details refer to "I/0
setup” in each unit's User's
Manual.
¢ o0 Panel's Menu Bar will appear.
2) Select MONITOR from the menu bar.
MR(;JIID\‘E MONITOR SEFE RESET | CANCEL The MONITOR MENU screenisthen
displayed. ™!
Monitor Menu . .
WP PO <) If MONITOR is not dis-
End e 15 ! played in the menu bar,
Select the monitor modes: Important ChE‘Ck that the g|0bal win-
Randon Moni tar dow setting save correct.
Blaock Monitor See "Global Window Set-
tings".
Data Input

*1 If the device monitor function is not supported by the protocol, touching the
MONITOR selection has no effect.

Appendix-3-4 GP-PRO/PBIII for Windows Device/PLC Connection Manual



Appendix 3 Screen Operation

: @ Monitor Menu ]

This menu can be used to monitor each PLC device.

In this window, please select the device monitor mode.

Monitor Menn IDIIINH

Ip (|-

End IHelp

celect the monitor modes:

Random Monitor

Block Monitor

Data Input

Random Honitor | MoNitors devices at eight arbitrary points.

Block Honitor Monitors devices at eight consecutive points.

Data Input Writes datato an arbitrary device.

P poE|<--||--> | Changes the position of the device monitor’s display win-

dow.

End|| Ends Device Monitoring.

GP-PRO/PBIII for WindowsDeicgPLC Connection Manual Appendix-3-5



Screen Operation Appendix 3

B Random Monitor

Monitors devices at eight arbitrary points.

Random Monitor P |DDHH c—1-=»
enulj CHG || IHP IDISP DEL

1 DO0100 0000h
2 D0120 0000h
7 D0140 0000h
4 D0160 0000h
5 D0180 0000h
E DO0200 0000h
7 D0000 0000h
g D6550 0000h
|_|—DeV|ce name ———Data

Line number

up |pows|| < || -->|| Movesthe position of the display window.

enu|  Returnsto the MONITOR MENU.

caz|| Displaysthetitle“ Change Line Selection” and then changes
to device and address change mode.

iwp|| Displaysthetitle “Write Line Selection” and then changes
to data write mode.

pspl| Displaysthetitle “Display Line Selection” and then changes
to data display mode.

peL|| Displays thetitle “Delete Line Selection” and then deletes
the Device data displayed at the selected line number.

Monitor Henu e bowald <1l --> 1) Select RANDOM MONITOR from the
MONITOR MENU.

End He ] p

Select the monitor modes:

Random Monitor

Block Monitor

Data Input

2) The RANDOM MONITOR screen will ap-
Random Honitor e Ioowll <= 1| --> pear.

i enu | CHG || IHP [JDISP|| DEL

1 Do100 0000h
2 DO0120 0000h
3 DO0140 0000h
4 DO0160 0000h
5 DO0180 0000h
E DO0200 0000h
7 DO0000 0000h
g D6550 0000h

Appendix-3-6 GP-PRO/PBIII for Windows DeicgPLC Connection Manual



Appendix 3

® Change
Both the device to be monitored and its address can be changed.

Handom Honitor e ol -] -->
Menu|] CHG (| IHP |JDISP{J DEL
1 DO0100 0000h
2 DO0120 0000h
3 DO0140 0000h
4 DO0160 0000h
5 DO0180 0000h
g D0200 0000h
7 DO0000 0000h
5 D6550 0000h
Random Honitor
CHANEE P |JDOWH|L < >
Menn) RET
Please select a line number
1 b 3 4
il g 7 a8

Screen Operation

1) Sdlect[CHG] onthe RANDOM MONITOR
screen, and the RANDOM MONITOR
CHANGE LINE SELECTION screen will

appear

2) Select the line number of the line to be
changed, and the RANDOM MONITOR
CHANGE screen will appear.

ﬁk\t _ You can also make the selection directly on the RANDOM MONITOR screen
by touching the device or address to be changed with your fingertip.

Random Honitor
CHANGE UP |JUOWH|Y <—- [} -—>
Henul RET

Pleaze select a Bit or Hord Device

Bit Dewvice

Hord Devi

CE

3) Select the device to be changed.

: : Select this when monitor-
Bit Device . . .
ing abit device.
) Select this when monitor-
Hord Device ) .
ing aword device.
el Returns to the menu
screen.
o Returns to the previous
screen.

GP-PRO/PBIII for Windows DevcgPLC Connection Manual Appendix-3-7
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Appendix 3

When [BIT DEVICE] is selected:

REandom Monitor
CHANGE(Bit)

0P (JOOWH|R <--

->

M enul

Fext

RET

Please select a type of Bit Device

i

T il

M3

(Special Belay)

4) Select thetype of deviceto be monitored on
the RANDOM MONITOR CHANGE
screen.

Touch [NEXT] to display the remaining de-
vice types.

Random Honitor

CHARGE(Bit) UP |[DOHH

-

e EET

Please select a type of Bit Device

T3 TC s

ce F

When [WORD DEVICE] is selected:

Random Honitor

CHANGE(Hord) | T [PORRR <
M enul IHext RET
FPleaze =elect a type of

Word Device

i ¥ D

H R F
Random Monitor
cpaneEBie) | O [PORER )
ienu RET

Type of Bit Device

Pleaze enter an address

1 P 3 4 il B 7
g 3 0 A B C i
E F CL ERT

Touch [NEXT] to display the remaining de-
vicetypes.

i ) o
Menuy RET
Please =elect a twpe of
Word Device
TH CH
H M3
(Special Relay)

5) Input the address of the device to be moni-
tored, and touch [ENT].

The address of the device being monitored
isthen changed.

» Thetypesof devicesdisplayed will vary depending on the PLC being used.

* In anticipation of future expansion, the device addressinput can exceed the
actual device address range of the PL C being used.

However, if an attempt is made to monitor an address outside the device
addressrange, the message “PLC COM. ERROR” will be displayed at the
bottom of the screen.

In such a case, adjust the device address range being monitored so that it is
within the actual device address range of the PL C being used.

GP-PRO/PBIII1 for Windows DeicgPLC Connection Manual



Appendix 3

@ Writing
Data can be written either to the device to be monitored or to its address.

Random Honitor

P

[ 0HH

|-

Henul

CHG

IHP

D 5P

DEL

[ e O i Y o Y e

DO0100
D0120
DO0140
D0160
D0180
D0200
D0000
D6550

0000h
0000h
0000h
0000h
0000h
0000h
0000h
0000h

Block Monitor
IRPUT

P

DOWH

Henul

RET

Pleasze

selen

ta line n

1

Ko,
X2l

GP-PRO/PBIII for Windows DeicgPLC Connection Manual

Screen Operation

1) Select [WRITE] on the RANDOM MONI-
TOR screen, and the RANDOM MONITOR
WRITE LINE SELECTION screen will ap-
pear.

2) Select the line number of the device to be
written to, and the RANDOM MONITOR
WRITE screen will appear.

You can also makethe selection directly on the RANDOM MONITOR screen
by touching the device to be written to with your fingertip.

Appendix-3-9



Screen Operation Appendix 3

When the selected line' sdeviceisa bit device:

Random Monitor
TRPUT (Bit) UP | fORE|) <~ || --> 1) Select the data.

enu RET OFF Turns the bit device OFF.

Current 3etting:
0N Turns the bit device ON.

Pleaze use OFF/0N button
to enter data

OFF ;|

When the selected line's deviceis aword device:

Randon Honitor 1) Input the data in hexadecimal, and touch
THPUT (Rord ) UP | pORR <=} - [ENT].
fenu RET . . .
Thedatawill bewrittentothe selected line's
Current Setting: Line Ho. EAT device.
Data
FPleaze enter the data in Hex @\ . . .
L[z s4as]6]7 Note:  Theposition of the[ENT] key isdif-
E E o n Rl BJC]D N2l ferent from that on the RANDOM

MONITOR CHANGE screen.
(Thisisto prevent the accidental
writing of data.)

If input wrong, the message “Input error” will blink in the upper-left corner of
the screen.

For information about input ranges, refer to devices listed
in"Supported Devices" section in each PLC.

@ Do not attempt to write address data to a device that is outside the actual
device address range of the PLC being used.
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Appendix 3

@ Display format

Screen Operation

Here, the data's display format can be selected. While abit deviceis actually
being monitored, however, the display format cannot be changed.

Random Honitor

P

DOWH

Mernu| | CHG

IRF

D1 5F

DEL

DO0100
D0120
DO0140
D0160
D0180
D0200
DO0000
D6550

[ e R i Y N o T e

0000h
0000h
0000h
0000h
0000h
0000h
0000h
0000h

DISPLAY

Random Monitor

P

DOWH

Henul

RET

Pleaze

sele

ct a line number

1

3

4

DISPLAT

Random Honitor

I

|

Henul

RET

Pleaze select a d

ata

display format

Bin

Oct

Hex

GP-PRO/PBIII for Windows DeicgPLC Connection Manual

1) Select [DISP] ontheRANDOM MONITOR
screen, and the RANDOM MONITOR DIS-
PLAY LINE SELECTION screen will ap-
pear.

2) Select theline number of thelinewhose dis-
play format you wish to change, and the
RANDOM MONITOR DISPLAY screen
will appear.

3) Select the data’'s display format.

Appendix-3-11



Screen Operation Appendix 3

@ Deleting
Here, aline of device data used for monitoring can be deleted.

fandon Nonitor | ol -5l 1) Select [DEL] onthe RANDOM MONITOR
screen, and the RANDOM MONITOR DE-
LETE LINE SELECTION screen will ap-

i enu | CHG || IHP [JDISP|| DEL

DO0100 0000h

1

2 D0120 0000h pear.
3 D0140 0000h

4 DO160 0000h

5 DO0180 0000h

E D0200 0000h

2 D0000 0000h

§ D6550 0000h

fandon Honitor fyp Thgyf < [f --> 2) Select the line number pf the line you with
to delete, and the monitor of the selected
plomy HET line number will be deleted.

Pleaze select a line number

1 a 3 4

Appendix-3-12 GP-PRO/PBIII for Windows DeicgPLC Connection Manual



Appendix 3

Screen Operation

B BLOCK MONITOR

Here, you can monitor up to eight consecutive word devices.

Block Monitor P IDDWH |l -=>
enu|| CHG (| TRP || DSP VAN v

D0100 0000h

D0120 0000h

D0140 0000h

DO0160 0000h

D0180 0000h

D0200 0000h

D0000 0001h

P (fpows||<--|-->|| Moves the window’s display position.

ey Returns to the MONITOR MENU screen.

CHE Displays the CHANGE LINE SELECTION and then
switches to the Device and Address Change mode.

TRP Displaysthe WRITE LINE SELECTION screen, and then
switches to the Data Write mode.

DSP Displaysthe DISPLAY LINE SELECTION screen, and then
switches to the Data Display mode.

A Displays (“Pages’ backwards to show) the previous 8 ad-
dresses.

v Displays (“Pages’ forwards to show) the next 8 addresses.

Randon Honitor

ionitor Henn [ TE T TS 1) Select [BLOCK MONITOR] from the

MONITOR MENU screen and then

End el [BLOCK MONITOR] screen will be dis-
Select the monitor modes: played

Block Monitor

Data Input

Block Monitor

P

DOWK | <— |} —>

Menu | CHG

IHP

DSP

Al o 2) Use the [CHG] key to select the device to

DO0100
DO0120
DO0140
D0160
DO0180
D0200
DO0000
D6550

5000h be monitored.
0000h
0000h
0000h
0000h
0000h
0000h
0000h

GP-PRO/PBIII for Windows DevcgPLC Connection Manual Appendix-3-13



Screen Operation
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Important

Appendix-3-14

Appendix 3

® Change

Both the device to be monitored and its address can be changed. First, change
the device and address where you will start monitoring.

Block Monitor

v ol <— | > 1) Select [CHG] from the BLOCK MONITOR

screen’s menu, and the BLOCK MONITOR
plonu)] CHE ] THP || DSP ALY CHANGE screen will appear.
D0100 0000h
D0120 0000h
DO0140 0000h
D0160 0000h
D0180 0000h
D0200 0000h
D0000 0000h
D6550 0000h

plock Honitor 1o o< [ --> 2) Select the type of device to be changed.

{enu IHext RET ieny|| Returns to the menu screen.
e e e e kT Returns to the previous screen.
X Y D i - . .
Iﬂext Displays the remaining device types.
’ . F Block Honitor
CHARGE P |[powE|| < || >
Henn RET

FPleaze select a type of device

TH CH

il H3

(Special Belaw)

Block Monitor | Wbl o5 3) Input the address to be monitored and touch

CHARGE
— - the [ENT] key.

Type of Device

Pleaze enter an address

1 P 3 4 il ] 7

[mn}

3 0 A B C i

E | F CL ENT

In anticipation of future expansion, the device address input can
exceed the actual device address range of the PLC being used.

However, if an attempt is made to monitor an address outside
the device address range, the message “Host Communication
Error” will be displayed at the bottom of the screen.

In such a case, adjust the device address range being moni-
tored so that it is within the actual device address range of the
PLC being used.

GP-PRO/PBIII1 for Windows DeicgPLC Connection Manual



Appendix 3 Screen Operation

@ Writing
Data can be written to either the device being monitored or to its address.

Block Honitor e \powall <--1[-->
1) Select [INP] on the BLOCK MONITOR
e CHG ] NP |] DSP | screen, and the BLOCK MONITOR INPUT
D0100 -
oo oo LINE SELECTION screen will appear.
D0140 0000h
D0160 0000h
D0180 0000h
D0200 0000h
D0000 0000h
D6550 0000h
Spe Homiter | yp oogyf < || -->
" = 2) Select the line number of the device to be
written to, and the BLOCK MONITOR IN-
Please select a line number PUT screen W||| appear
1 2 3 4
] g 7 a

ﬁé}e. You can also make the selection directly on the BLOCK MONITOR screen
X by touching the device to be written to with your fingertip.

3) Input the datain hexadecimal, and touch

“hone Hondtor e Thog| <—- ([ [ENT].
ey RET The datawill be written to the selected
line's device.
Current Setting: ENT
Dat . -
Plezsi enter the data in Hex ﬁk} . ThepOSItlon of thE[ENT] keyISdIf-
é g g g g E g 0\% ferent from that on the BLOCK
T F i MONITOR CHANGE screen. (This
isto prevent the accidental writing
of data.)

If input wrong, the message “Input error” will blink in the upper-left part of
the screen.

For information about input ranges, refer to devices listed
in "Supported Devices' section in each PLC.

Do not attempt to write address data to a device that is outside the actual
device address range of the PLC being used.
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Screen Operation Appendix 3

@ Display format
Here, the data's display format can be selected.

Block Monitor e Ioowll <= 1| --> 1) Select [DlSP] on the BLOCK MONITOR
screen and the BLOCK MONITOR DIS-

D0100 0000h
D0120 0000h
D0140 0000h
D0160 0000h
D0180 0000h
D0200 0000h
D0000 0000h
D6550 0000h

Blogk Honitor | p o] <-||-->||  2) Select the data's display format.

Menu RET
Pleaze select a data
dizplay format
Bin Ot
Dec Hex

Appendix-3-16 GP-PRO/PBIII for Windows DeicgPLC Connection Manual



Appendix 3

Screen Operation

@ Writing Data |

Here, data can be written to the PLC’s arbitrary (designated) device.

Do not attempt to write address data to a device that is outside the actual
device address range of the PLC being used.

NPT e |foawsl| <—- |[ >

BT

Please zelect Bit or Word Device

I Bit Device

I Hord Device

Bit Device

Select this when writing to a bit device.

Hord Device

Select this when writing to aword device.

P

DOWE <) -

|
R

Moves the window’s display position.

Henu

Returns to the menu screen.

Monitor Henu

P

N

poRN | <-- ] -- 1) Select [Data Input] on the MONITOR

End

e 1 p MENU screen, and the WRITE screen will

Select the monitor modes: Eﬂ)p6¥ar

Randon Honitor

Block Monitor

Data Input

IKPUT

P

DOWK | <— |} —>

fenn)

2) Sdlect the (bit or word) deviceto be changed.

Fleaze select Bit or Word Device

Bit Device

Hord Device

The following section explains the procedures used when either a bit or word
deviceis selected.
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Screen Operation

When [BIT DEVICE]is selected:

IHPUT
Bit Select e |JoonE|l <-- [} -->
e IHext RET

Pleasze select a type of device

(Special Helay)
IHPUT
Bit Select P |JOOWR| < [} -—>
M enul RET

Type of Device

Pleaze enter an address

1 P 4 il B 7
g g Al B C i
E F CL ENT

However, if an attempt is made to monitor an address outside the device ad-
dress range, the message “Host Communication Error” will be displayed at
the bottom of the screen.

In such a case, adjust the device address range being monitored so that it is

3) Select the type of the device to be written

Appendix 3

to.
Touching [NEXT] displays the remaining
devicetypes.

Bl Salact | UP PR |-

TGN EET

FPleaze =elcet a tvpe of Bit Device

Ta

TC

s

e

4) Input the address of the device to be written

to, and touch [ENT].

within the actual device address range of the PLC being used.

IRPUT

Bit Select

IF

DOWH| | <—-

M enul

RET

Type of Device

FPlease use OFF/0N button

to enter data

OFF

;|

If input wrong, the message “Input error” will blink in the upper-left corner of

the screen.

For information about input ranges, refer to devices listed

Appendix-3-18

5) Input the datato be written to the PLC bit

address.

OFF

O

In anticipation of future expansion, the device address input can exceed the
actual device address range of the PLC being used.

Turns the bit OFF.

Turns the bit ON.

in"Supported Devices" section in each PLC.
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Appendix 3 Screen Operation

When [WORD DEVICE] is selected:

INPUT

ford Select | UP |PONEIR<—-||-—> 3) Select the type of the device to be written
Heny INE!Xt BET to.
Please select a type of device Touchi ng [NEXT] dlsplays the remaini ng
device types.
4 i D )/F)
IHPOT
Word Select UP | |PORN | <=} ==>
/ B F feny RET
Please =elect a twpe of
Hord Device
TH CH
il M3
(Gpecial Belay)
IHPUT we (o} < || -— - :
Word Select 4) Input the address of the deviceto be written
benu RET to, and touch [ENT].

Type of Device D 000000

Pleaze enter an address

1 P 3 4 il B 7
g g o A | B C i
E F CL ENT

If input wrong, the message “ Input error” will blink in the upper-left corner of
the screen.

For information about input ranges, refer to devices listed
in "Supported Devices' section in each PLC.

IIJHPHTS 1 e boml -1l 5) Input the data to be written to the PLC word
Sk Al address and touch [ENT].

Henul RET

Type of Device
{te:  Theposition of the [ENT] key isdif-
Pl ferent from that on the RANDOM
gase enter an address
MONITOR CHANGE screen.
A . .
T T olnalelclo (Thisisto prevent the accidental
EF [L ENT writing of data.)

[mn}
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