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Automatic technology needs to be applied to all items that are
still not fully automated. But in reality still not all automation
tools implement all parts working automatically. As with
maintaining fish in an aquarium which is a hobby of urban
residents who work manually and routinely, such as feeding fish
regularly then monitoring pH, etc., therefore transferring the
work of caring for fish and aquariums is important to be done
automatically. Using a microcontroller and other sensors
combined into an integrated system can automate activities such
as raising fish in an aguarium. Automatic activities include
monitoring the pH of water and feed supplemented with reportsin
the form of SMS as information for aquarium owners. By using
an automatic water and fish feed monitoring system based on a
microcontroller, aquarium owners can find out the pH value of
aquarium water even though they know how to calculate it and
will feed calm when traveling for a long time because the
aquarium has been automated, where the bait will be given
automatically according to the schedule and predetermined
portion. The formation of tools using the waterfall method
commonly used to design technology so that research is expected
to know the impact of the formation of this waterfall.
Microcontroller resultsaretested using a black box to measurethe
original sizewith the size of the results of the microcontroller. the
results show that if this automation is done using the waterfall
method and tested using a black box successfully produces
automation in theaquarium. .
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I. INTRODUCTION

Today's technological advancements have an impact on

the manufacture of sophisticated al-round technology to
facilitate al human activities. Automatic technology is in
great demand by everyone, so many people have begun to
implement automation in everything that was previously
manual. Not only are basic needs being automated, hobby
needs have also begun to be automated. Keeping fish in an
aquarium is a hobby that is completely manual, ranging from
feeding, monitoring agquarium water, monitoring the
condition of the fish, changing water and so on. Despite
consuming time and energy every day, many people like to
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keep fish in an aquarium as ahobby and as adecoration of the
house, it is necessary to provide artificia food [1]

According to research [2], in helping to improve the
performance of fish water quality in the aquarium and the
availability of feed and also fish food is very important. Very
low water pH or if lessthan 5.0 is the cause of mucus lumps
in fish so that fish in the aguarium will suffocate, on the other
hand, avery high pH or maybe higher than 9.0 will causefish
not to eat along time. And food feed is one of the supporters
in fish breeding, where the main function of fish food is for
survival and growth. So that researchis carried out to provide
adequate, timely and sustainable food and meet nutritional
and digestive requirements, it is necessary to provide
artificial food [3].

Therefore, the function of water control and feeding must
be good and right [4]. Problems that arise and often occur are
when the owner or keeper of fish in the aguarium must leave
the house for a long time. From these problems, we need a
technology that can help fish hobbyists can still care for their
favorite fish even though the hobbyist is far outside the
house. A device that can monitor water conditions and feed
fish in an aquarium.

II. SYSTEM MODEL

A. Monitoring System

A system has a definition that is a group of elements that
are related to each other, which function together to achieve
the specified goals. according to [3] the system is a
collection/group of sub-systems/parts components of any
physical or non-physical that are interconnected with one
another and work together in harmony to achieve a certain
goal. Monitoring is the act of gathering information with
minimum effort to decide promptly. Theinformation that has
been collected can be used for later analysis, discussion, and
reporting. Monitoring alows us to monitor the process
routinely within a certain period of time, determine whether a
process has been going well or in accordance with the
origina purpose [4]. The monitoring system is a collection of
components that are mutualy related and have their
respective functions in collecting information on an object
being monitored, then the information is conveyed to the
person conducting the monitoring [4].

Artificial feed or so-called pellets contain enough vitamins
to meet the nutritional needs of fish [5].

Tablel: Nutrient content

Ingredients AKG
Protein 30%
Fat 3%
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Fiber 4%
Ash 12%
Water content 12%

some of the ingredients used in this research are:
e Microcontroller

Analog Water PH sensor kit

Ultrasonic sensor

Buzzer

Motor Servo

RTC (Real-time clock)

B. Method of collecting data

Data collection is the process or action taken by someone
to get the information or data needed. There are several ways
you can do to collect data, including the following:

+ Literature Study

A literature study according to [6] that islooking for data
that has been documented. Documentation, from the origin of
the word document, which means written items such as
books, laws and regulations, scientific work, and so on.

* Observation

According to [6] Observation has a definition of direct
observation, observation isusually used in ways such astests,
guestionnaires, various images, and sound recordings.

e Interview

According to [6] Interview has a definition that is a
meeting between two or more people to exchange existing
information or ideas through question and answer so that they
can build meaning in a particular topic with interviews,

C. Design Method

In system design, this method is a framework that is used
asif it were compiling, planning, and controlling the process
of designing a system itself. Many working systems have
been developed so far, each of which has its strengths and
weaknesses. Some examples of system design methods
available include waterfall, prototyping, incremental, spiral .

The waterfall method is often referred to as the classic life
cycle, where it implies a systematic approach to software
development and aso several other projects related to
software, starting with the specification of user needs and
then continuing through the analysis phase (analysis), design
(design), coding (code)), and testing (test)[7].

System/information
engineering

Anclysis  f—=|  Design Code — Test

Fig 1 Waterfall Method

D. Testing

Testing isthe final stage of making a system or tool. testing
is done to ensure the system or tool is made to function
properly as planned. Some keywords in software testing can
be considered [8], [9]

1. Dynamic
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Softwaretesting is carried out at variousinputs. Thisinput
is determined before testing is carried out with limitations
that are tailored to the capabilities of the software. Input does
not have to be possible for further use of the program, but
rather encompasses all the limitations that can be reached by
the software and random sampling for the testing process.

2. Limited

Although testing is done on smple software so that it is
complicated though, testing is done by meeting certain
limitations in accordance with the capabilities of the
program. This limitation also applies to the entries selected
for testing. Not all input possibilities are tested in the
software because it will take quite along time considering so
many possibilities that can occur. To overcome this, a
random selection of inputs to the testing process that is
expected to meet the needs of software testing will be carried
out.

3. Certain

The test is carried out with certain limitations tailored to
expectations on the function, response, and characteristics of
the software. These limits will be adjusted according to
existing testing techniques. The selection of the most
appropriate testing criteriais complex. In practice, analysis of
testing risks and experience with similar tests will be
required.

4. Hope

This keyword has the expected conditions, both in the
form of a system response to the input and the response
characteristics. In this case, the limits of the expected test
results must be determined. Thus, it can be seen whether the
software has met the expected test results or reguires a
revamping, both in the form of repairs and software
development.

11, DESIGN MODEL

Based on a series of analyzes and information searchesthat
have been carried out, it can be concluded that each fish
owner or hobbyist provides fish feed twice a day, morning
and evening. For the portion given is adjusted to the needs.
And for monitoring water use the PH value as a parameter for
aquarium water quality.

Taking into account the above anaysis, the
microcontroller is made by having 3 basic functions, namely
issuing feed automatically at a predetermined time every day,
monitoring the pH of the water to ensure water hardness in
accordance with the needs of fish in the aguarium, and SMS
notification and notification sound (alarm).

At the design stage is divided into four stages, namely
hardware design, feed dispensing tank design,
microcontroller case design, and a series of modules.
Hardware design is made to determine the modules to be
used. The output design of thefeed is made so that the portion
of the feed that is released is as desired. The case design is
made portable so that thistool can be used in aguariums with
awater capacity of 50 - 1000 liters of water. And the module
circuit design is made to connect several modules to the
microcontroller
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A. Hadware Design

The microcontroller will connect other parts such as LCD,
RTC which will control the servo motor to open the valve,
after that the GSM component will send a message so that
nothing isleft behind.

Besidesthat, the microcontroller serves as the center of the
imaging system above. accuracy inworking isstill influenced
by the microcontroller itself

B. Tank Design and Feed Removal

Tank Design and Feeding Expenditures. For explanation as
follows.

1. Feed tank cover, made of soft rubber foam to protect
feed from water and air.

2. Ultrasonic installed at the bottom of the lid.

3. Thetubeisused to hold feed, made from 0.5 mm thick
Acrylic Mica

4. Top cushion, made of soft rubber foam which serves
to hold the feed in the tank so it does not come out
when the feed spinner gjects the feed.

5. Screws, used to install the feed spinner on the servo.

6. Feed spinner, made from soft rubber foam with a
circular shape and there is a hole used to take feed in
the tank and remove feed by rotating to an angle of 0
(position just below the top bearing) so that the feed in
the tube does not enter the feed spinner hole.

7. Cover the bottom of the tank, used to hold the position
of the servo motor so that it can spin the feed spinner.
The bottom lid of the tank aso has a horizontal
position of thetop bearing of the feed so thefeedin the
feed spinner can come out.

|

Fig 3. Tube Design and Feed Discharge
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For an explanation of Fig 3 the Case Design of a

Microcontroller isas follows.

1. Feed tank, ¥ the bottom tank is put in a box.

2. GSM antennas are stored outside the acrylic box for
easy signal reception.

3. The GSM moduleis stored in atransparent acrylic box
to be able to see the notification lights from the
module.

4. The acrylic box is made transparent so that each
module that has a notification light can be seen.

5. The LCD is stored in a transparent box to protect it
from aquarium water splashes.

6. Electric socket is connected to AC current.

7. Made from an aguarium water filter box, so that the
device can be portable and can be opened and installed
in several aquariums.

Feed pipe.

The pH meter sensor is dipped (50% the bottom of the

sensor) into the aquarium water.

© ©

C. Scriptsintruction

The coding flow of this system is to repeat, see Figure 4
Microcontroller System Flow. If the value condition of all
FALSE sensors will continue to repeat the appearance of the
text on the LCD, but if there is one or all conditions of the
TRUE value, the system will give notice in the form of
writing on the LCD, notification sound (alarm), and SMS.

Sart
Main

— Inisialisasi natice notice
LCD Value
Water Ph=X
X
Number of Feed = b .
Y%
Feed Schedule netice notice
Output Food X<5 [\t

Fig 4. Microcontroller Instruction System Flowchart

D. Comparison With Other Similar Automatic Systems

According to monitoring and research carried reference
[9] out on other similar automated systems, this
microcontroller tool system has the advantage of a portion of
the feed that is released consistently at each feed release
because it uses a feed spinner hole to measure the released
feed. In contrast to other automatic systems that use open and
close the feed tube door provided by a timer or use a DC
motor to remove feed.
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If you use open and close the tank door, even though the
opening and closing times are the same, the amount of feed
that comes out will not be the same because the pressure of
the amount of feed in the tank can affect the speed of feed out
so that the amount of feed that comes out will not be
consistent. If the feed is full, the outgoing feed tends to be
more, but if the feed in the tank decreases, the pressure
decreases and the outgoing feed tends to be less. Likewise,
with a DC motor, the amount of feed that comes out is also
influenced by the amount of feed pressure in the tank.

Most other automatic systems release a large amount of
feed and will not be eaten al by the fish in the aguarium
causing the residual feed to settle. The rest of the food that
settles will make the water turbid within a few hours and
cause disease for fish. Other similar automatic systems are
more suitable if used in pondsrather than aquariums.

In addition to using feed spinner, this microcontroller
system also has a water pH measuring feature and a system
report in the form of SMS. The automatic microcontroller
tool system is made more recommended because it has many
advantages compared to other automatic systems. This
microcontroller system in addition to performing its main
function (automatic feeding) also pays attention to water
quality in the aquarium. Factorsthat can reduce the quality of
water are excessive feed and residual dirt that has
accumulated in the water filter. By using this microcontroller
system has reduced 1 factor that affects the decrease in water
quality (excessive feed).

E. Waterfall mechanism

The waterfall model is amethod that was once widely
used in several software manufacturers. This method takes
several traditional approaches and is deemed less flexible
than the new agile methodology. But for the experimentsin
this study, the waterfall model was used..

The Waterfal Model basicaly consists of seven
consecutive phases [10]:

1. System requirements: the first relates to requirements
that are highly related to the automation product itself
but which are relevant to the microcontroller such as
the availability of goods, pins, power, type of
microcontroller..

2. Requirements analysis. Theintended analysisaimsto
examine the functions of eligibility and other
interests. The results of this phase are items of
explanation that must be devel oped.

3. Program design: Technical design can now be
implemented with the help of specifications. The
results of program design are usually recorded in
diagrams that illustrate the theoretical behavior of
software.

4. Implementation: During the implementation period,
the workflow is carried out by considering how the
conditions and objectives of the framework. The
design of the microcontroller in the software
becomes a program that is directly related.

5. Testing: The implementation phase is carried out by
testing al or some components of the
microcontroller. Integration into the operating system
can also be checked. If errors and conflicts occur, the
system must be repaired immediately.

6. Launch: Microcontroller is implemented after
considering several things. Updates and maintenance
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may be needed before the product enters the
customer.

F. Testing Black Box

According to [8] there are types of software testing
methods, viz.

1. White Box

White box testing is atest that is carried out by checking
in full the design details, using a procedural control structure
and then testing again based on how a software produces
output from the input. But this test must be carried out by
people who have the competence and knowledge of QA
(Quality Assurance)

2. Black Box

Black box testing is more testing the functiona
specifications. This test is usualy used to determine the
device whether the functions, inputs, and outputs of the
software meet the required specifications. Black box testing
is done by making atest case. The test case in question is to
build around specifications and requirements, that is, what
applications should be carried out. Use an externa
description of the software, including specifications,
requirements, and design to derive test cases. Thistest can be
functional or non-functional, although it isusually functional.

Based on the description above, the testing conducted for

this microcontroller system uses the black box testing

method. Because the black box testing method can be

tested by the microcontroller system maker without having

to involve people who have QA competence

IV. RESULT

To usethe product from the microcontroller, wejust plug it
in or plug in the edges of the aguarium and connect the
adapter to the power socket. The microcontroller tool system
is easy to ingtall, making it easier to install. Example of
installing a microcontroller tool system in Fig 5. Using a
Microcontroller Tool System in an Aquarium.

Fig 5. Use of Microcontroller System Toolsin Aquariums

A. TimelinessIn Microcontroller Device Systems

When testing finished goods, , it is done by using the time
difference between the microcontroller and real time using
the blackbox method as a test. Blackbox test result data is
displayed at
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Tablell TimeTrial Results.

Day _hlfliﬁreomntrolla Real Time BIS(;I;J?:)X
1 07:00:00 07:00:00 Successful
19:00:00 19:00:00 Successful

2 07:00:00 07:00:00 Successful
19:00:00 19:00:00 Successful

According to the results of testing the timeliness and prove
[9]. the microcontroller system that has been carried out there
is compatibility with real time.

B. Accuracy of Feeding on Schedule

Furthermore, black box also for feed testing will be carried
out to ensure the microcontroller tool system releases food
according to the specified schedule. The test result datais
shown in Table |1 Feed Expenditure Test Results on
Schedule.

Tablelll. Trial Result for Feed Expenditures

Feed Expense Black Box
Day Schedule Food Out Result
1 08:00 Yes Successful
20:00 Yes Successful
2 08:00 Yes Successful
20:00 Yes Successful

According to the results of testing and prove [8] the
accuracy of feeding according to the schedule that has been
done, there is conformity with the specified instructions.

C. Accuracy in Water PH Measurement
TablelV. Test Resultsfor the Accuracy of Water PH

M easur ement
PH M easur ement
Measured pH value Results By Blsciajl?tox
Microcontroller
pH 5,00 5,02 Successful
pH 7,06 7,06 Successful

According to the results [8] what has been done is no
difference. When the measurement of water temperature can
affect the pH value of the water being measured using
blackbox testing, the results show a dlight difference occurs,
thisis because the water temperature can change to adjust the
temperature in the surrounding environment.

D. Advantage and disadvantage Waterfall M ethods

After automating using a microcontroller we get the
advantages of the waterfall method [10] such as:

e Because the dructure of the algorithm is logical,
conceptual errors can often be avoided.

e This model is indeed directed at things that focus on
extensive technical documentation, which makes it easy
for programmersto create new devel oper modelsand are
also useful in the testing phase.

e The progress of the automation project can be monitored
using milestones.

Last disadvamtage of the waterfall methods such as:

»  Conflicts, bugs, cookies, errors and some program errors
sometimes cause increased funding and considerable
time.
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*  Specifications whose intentions were originally made
are often difficult for consumers to understand because
they are less clear than something a software should do.

V. CONCLUSION

Based on research, design, and manufacture of
microcontroller tool systems that have been carried out and
development using the waterfall method, some conclusions
can be drawn including the following. Feeding fish in the
aquarium should be done routinely and regularly, which often
inhibits the hobbyist of fish freely moving outside the home.
Then Using an automated system can help fish enthusiasts
travel freely even for long periods without worrying that the
fish in their aquarium will starve to death. This has been
resolved by using amicrocontroller and has been tested using
blackbox testing. Automatic tool system that uses the
waterfall method has a dose of adequate feeding so that there
will be no excess feed that can make the aquarium turbid
water and cause a source of germs on fish. Finaly, it was
determined that using the waterfall method was useful for this
study because it was proven after testing using a blackbox.
but there are still some shortcomings. So it is possible to use
other methods in the future.
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