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Abstract—This  paper tells about the legacy
devices(outdating) monitoring methodology, a ssimple device
is designed to connect with the devices. A run time counter
to check the working time of device for a monitor (equipper)
and a Ethernet module for the monitoring of device from the
remote station. An interconnection is established using a
TCP/IP stack protocol through Ethernet connection between
the hardware and the monitoring workplace. Relative data
update will be sent from the hardware to the server through
the form of data packets from the network. Prior data can
be fed into the device so that time management and working
hours of a device is known. Some devices need to work for
continuously together for years so system runtime needs to
be time dependent. The legacy devices are almost working
in the security systems so, this device model provides a
useful for monitoring purpose.
Keywords—FPGA, Nios core,
counter, Ethernet, ARP,TCP stack.
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[.  INTRODUCTION
In the present era, An embedded designs are grofasigr
and the use of devices is increasing enormousiycobhing
devices are being equipped with the IoT as wellttas
sensors included within the device itself. A newtem will
always be a super starter for a time being. Whegets
outdated then a scope of work gets deployed a nethiad
for increasing the lifetime of legacy devices iplemented
in the following method. A device working condition
monitoring  creates a concentration of maintainiitg
properly. Some of the devices are kept working ugtmut
continuously, for such systems monitoring is neagssThe
device model is constructed using an FPGA boarditéor
superior performance and pace and precision. Thisgsed
design can be miniaturized by creating a new meahel
with the utilize of a display, Ethernet and thghrate and
exact soft core CPU. There exist different soft ecor
processor vendors in the market like Xilinx MicraBg,
Altera Nios etc.
An FPGA design is made easy for an embedded dedigne
keep his ideas at a start of a specific idea. Aebefpproach
is provided to get use of the devices which are-non
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operating system devices. A prior use of this cewian
also be used as a lot design by using Ethernet imathd
the different sensors to update its design by sgndata to
a cloud and receiving it for status update purpose.

[I. LITERATURE SERVEY
Deepak karia[1], gives an idea of web server appbtia
design for home automation. This paper shows repjabe
embedded server design instead of pc based madé#ias
single step module can be easy to use. For betteHTITP
and TCP model are taken to use the server for achom
automation. Srinivas keshar[2] describes the ateura
Ethernet simulation model for a Ethernet and iy ¢twape of
design structure in the internet. To make the amuand
restructure the Ethernet does not have any quaiisgrvice.
He proposed eliminating the CSMA?CD model the
complexity can be reduced. To compress the digtdbs
and the curves on efficient methods can be implé¢adefor
the result of fast Ethernet. Marcelo garcia[3] elsd high
reliable point to point and the half duplex protiscare
designed with the demand of telnet applicationse Th
disadvantage is that a protocol resists the rutesanly 1
bit in each packet is included for data transmduasition.
Andrey sukonor[4], This design gives a descriptioh
JTAG usage in FPGA ,with the use of jtag in FPGAigle.
In FPGA a low footprint model can be created faeaeral
purpose design and communication port use a JTA& is
better. To make a design flexible and powerful the
FPGA with low usage of logic elements and slowdfan

11, EXISTING SYSTEM
The existed system are the only devices withoutlkamy of
electronic design for monitoring purpose, unless iested
for its use. There are different kind of devicesichhare
working outdated, for such conditions it is difficuo
predict when the device goes fault. The device mlbes
contain any IP socket or a display screen to chiésk
working.
The non operating system designs are vast and dewiees
are secure purpose use. Previously person usedeto b
maintained as a controller if the device workingnsst for
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the location. The controller used to update thetesy
performance to the head station.

IV. PROPOSED SYSTEM

The proposed design is to create a sudgule for legac
devices to monitor its condition. Thimanuscrig include
the plan on top oFPGA using the Quatrus ii tool. Tl
module is to establish a connection between thel\iae
board or a device to the monitoring station throum
Ethernet connection. A new design devices can wilake
use of propsed design to make inbuilt board. The de:
uses an LCD and a Ethernet module port on FPGA thi!
power supply management using CPLD. The prop
design includes two modules like monitoring placihy
SNMP protocol supported based monitor and the e
equipped with a Ethernet port.

V. HARDWARE AND SOFTWARE USED INTHE
DESIGN

Hardware : cyclone iii board EP3C120
Software : Quatrus ii and NIOS ii IDE
FPGA and Soft core processor :-
An embedded design can be modeled using F
platform, A soft corgprocessor is alike a operating syst
based performance where a real time design ca
performance valid. A FPGA is reprogrammable ol
hardware design and usually the programming is dan
hardware language scripts like verilog and VHDL.tis
paperto design an embedded model VHDL and embedc
languages are takes to optimize the design. A losvet
FPGA uses the CPLD technique are used while
technology is improving Logic elements came i
existence. Cyclone iii board have a huge amounbgic
elements Approximately 120K number. The board h
required amount on chip memory to build this design
Character LCD as well as the Ethernet port are tsathke
design successful.
Nios ii :-

Monitoring station

SNMP server

Ethernet port Ethernet port

Equipment 1 Equipment 2

Cyclone I Cyclone OT

DE DE

fopdstp 10

Anpdsip 1o

Power Power
supply supply

Fig.1: Proposed Mode Block
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The nios is a standard messor used by altera FPGA. 1
processor comes up with three different set of radde
NIOS/e, NIOS/s, and NIOS/f. The proposes desigrs tise
moderate design mode to use the 9 bit embeddedpiiarl
bit for the megawizard phase locked loop gene. Nios ii
processor is RTOS based core in different set plicgtions
can be linked together for real time design. To kvaith
the nios ii processor a JTAG is needed to debug
application programming.

VI. IMPLIMENTATIONMETHODOLOGY
A Quatrus ii projecuses a system generator tool to de
the hardware as well as the registers in termsimétfoning
declarations. The system generator tool is usegtherate
RTL model for the Hardware description languagehtite
specified design.
A programmer is eeded to convert the high level langu:
to the object file using a Programmer in the toorhe
functional description is developed in the niosadftware
eclipse build tool to make use of a NIOS/s modehefsoft
core processor in the board.
The nios IDE requires the system on programmable i
information file to create an application and itsakd
support package level model. A device driver paekeg
created when the system generator tool is usecrergte
the hardware design. The model incls the LCD and the
Ethernet as well as time stamp drivers from thesQgswgl
Qsys as a system generator tool provides a mingh
model for a user programmer. A convenient way
interconnecting the software and the hardware ofard
design model.

Nies i eclipse

CQsvs
Hardwrare
Detine

Quatras IT RIL system

Processors
Generate and Peripherals Heade: fies
configure Applicaton

Meamery
tzmplate

TrGA .
irterfacas
Syrthesize Softwmare

deve opment

Ilace and route
Compile Targets

Duwrluosd RTL Simulation

Lozic analysis Ta-getnardwere

FoGA comfiguration ITAG debugger

Fig.2: Implementation Flow

System generator tool specificatic-

Clock: the qgsys tool works with a clock source tha
generated from the board oscilator of 50V

Nios ii cpu : It is connected to the clock outgource ant
memory is allocated with tl base address locations of On
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chip memory and uses RISC machine as well as Ni
moderate processor.

Onchip memory : on chip memory is used for theistpof
bits and to transfer function usage. On chip menuaty be
set as required memory till it cress its extent of boal
memory.

LCD: this paper designed model needs a characi®
screen to display the runtime of a device

JTAG UART :-Jtag is used for debugginge of functiona
description programmingn the nios eclipse tool. In tt
eclipse tool gery module is programmed to describe
functional design.

Interval timer : interval timer is declared to geate a time!
function in the system files. It is mainly used asysten
clock or a time stamp device. Any one of them carubec
for the degin model. Altera provide the macro declarati
to use for the clock count as well as a timer cer

PIO : This is used as a register in the programnaihg
device. The replica include the pamldres of 8 bit length
and read and write data of 32 bit as well as pigewand
read select bit of standard logic.

System Contents  Address Map Clock Settings  Projec! Settings instance Parameters  System lnspector  HDL Example  Generation
Fluse com. teme Deserption Export Clock Base =) A2 Tes
X ! B ek 0 |Clack Source
| = [Clck npat ek
= T [Resetnput reset
‘mm Outplt 0
N |Reset Qutput
|l Processor lelk_0 0x00080B00 |0x90080££2
: 70 (Paraleif0) el 0 0300051070
* [P0 (Paralel U0} clk 0 020008L0c0
7 [P0 (Paralel o) ik 0 0x0008100
[P0 (Paraiel 10) el 0 0x000810a0 |
[P (Paralel 1) lclk 0 0%00081090
[PIO (Paraiiél V0) lelk_0 0x0008L080 ¢
& onchip_memory2.0 (0n-Chip Uemory (RAM or ROW) elk 0 0x00040000 (22000
Ied 0 |Characier LCD ielk_0 0x0008L040 |0x001
B jtag_uart 0 \TAG UART
ok [clock gt elk 0
resel [Resethput el
—|  avalnpanseve  |Avaion Memary Mapped Siave et 0x00081060 (0200051027
timer 0 |iterval Timer lelk 0 000000000 [8:x80000012

Fig.3: Qsys Structure of Proposed Work

component proj_new gays is
port: (

clk clk :in  std logic e o
reset_reset_n :in sud logic =%
piord exvernal connection eEport : out avd logio;
piowr_external connection ssport : out std logic:

piorddata externsl commection skport : in std logic

oTor (31 dovnte 0) = (Others => X');

i= (pthers =» X')3

: out sud logics
lcd 0 sxvernsl BS z ont =ud logio:
led 0 sxternal BW : out std logic

¥

end ‘component po] mew Haya:

Ul : component proj new gays
poTt map (
clk_elk
reset_resst.n
picrd excernal conneetion sxport

=> CONNECTED T0 picbs external comnection exnort. =

Fig.4: Qsys Component Generator

Software application functional design :-

To develop a functionality between the hardware
softwaremodeling a debugger is used . Nios works o
language based working. JTAG is used in the prap
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=> CONNECTED_IO pioaddr exvernal conpection expers, —

model to establish a connection from hardware fonsoe
linking. An Ethernet port is used tcransfer the data
between monitor station and the target hardwaredoda
TCP/IP model is used to establish a link betweea
Ethernet protocol transfer from the board to wogkplace.
The protocol uses a ARP and the SNMP to send argives
the data pekets. A network is created between the de
models. ARPuses a message packet of address anc
address size might of upper or lower value laydrO8I.
The ARP protocol mainly valid on the IPv4 networkiny.
The Ethernet port works in the RGMmode and is used to
vary the speed of gigabit as well as the dupleraligy With
the use of 25 MHz clock the speed of transferriagkets
vary from 10/100 gigabit . If an oscillator of clospeec
125 MHz clock is used as a receive clock then 190ps
speed of gigabit data path will be selec

| TCP/IP protocol suite |
Application |
layer
‘ telnet H FTP ‘ ‘ SNMP ‘ ‘ DNS ‘
Transport
layer
‘ TCP ‘ ‘ Uop ‘ ‘ ICMP ‘ ‘ 1GMP ‘
Intemet layer
‘ P ‘ IPSC ‘
Network
mterface lay
fmieriace layer ‘ Ethernet ‘ ‘ tokening ‘ Frame relay ‘ ATM ‘

Fig.5: TCP Suite Flow
A signal tap ii analyzer is used to capture thesklsignals
as well as the register data transmission of dat#ain
period of time with a exact value. The tool is nhpsted by
thealtera FPGA. It is used to find the node value eignal
designs and the triggering modes are used to fiad/alues
of PIO read and write data values. A multiple teggg
values are given for a continuous measure of clndkes
that is o either edgieiggering manually
When a signals are added from the signal ii tagyaee
there will be useof logic elements in the device. (
comparing the results the number of logic elemgatying
can be seen and the memory allocation also che
The following figures are the outcomes of data transfer 1
the Ethernet as well as the board. With the incrénuod
clock counter the data updating will be capturdd &i
sample depth of 2K range.
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Fig.6: Export Of Device Data to the Monitor
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A small counter cock is generated by using a tiamapt
driver in the system generation, a set time of dggt time
of day and the local time macros are used to opéntie
design.

L)
Fig.7: System Working Time Counter

VIlI. CONCLUSION AND FUTURE WORK
Conclusion:
A device is connected to the legacy equipment and i
monitored with the help of a Ethernet connectioividg
between the monitor station (SNMP server) and the
hardware board.
Future work:-
The Device model can be interfaced with the sensors
capture the environmental conditions as well asdibsign
can be optimized to build a safe and minute baseeis
model.
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