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Abstract

This paper presents a case study on using Google Al Studio to vibe code a medium-complexity

software application by a non-programmer who, moreover, needs it in another language than

English. We prove that, on one hand, almost anybody can successfully vibe code, not only de-

velopers, even if you do not speak or understand English, and, on the other, that although such

a top Al product can build a reasonable approximation of a fine database software application,

vibe coding still needs thorough testing of it, as, even if the initial specification documentation is

crystal clear and almost exhaustive, the resulting app may exhibit bugs and not that intelligent

development decisions.

Keywords: vibe coding; Google Al Studio; relational database design; software application de-

velopment; software application testing

Abbreviations

Al = Artificial Intelligence.

app(s) = software application(s).
db(s) = database(s).

dev = software development.

e.g. = for example.

GUI(s) = graphical user interface(s).
i.e. = thatis.

KB = kilobytes.

rdb(s) = relational database(s).
RDM = Relational Data Model.

RDBMS(es) = Relational Database Management System(s).

spec doc = specification documentation.
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Vibe Coding with Google AI Studio Case Study 51

Introduction

As succinctly defined in [1], vibe coding “is an emergent programming paradigm where developers primarily write code by interact-
ing with code-generating large language models rather than writing code directly”. In fact, as this paper also proves, almost anybody

can vibe-code, not only developers.

The 2™ author of this paper, a Professor for Primary School Studies, is a big enthusiast in teaching digital competencies to her stu-
dents, aged 6 to 11, as well as a skilled user of several software applications (apps) and Artificial Intelligence (AI) tools. She graduated
6 years ago a M.Sc. program in Educational Management from the Psychology and Educational Sciences Faculty of the Bucharest Uni-
versity, with absolutely no software development (dev) background or experience. Whenever she needed an app, it was developed by
the first author of this paper. Several times over the years she wanted him to teach her, at least, dev basics, but she could never find

free time for it.

Recently, among others, to get new Al abilities, especially including vibe coding, she enrolled in and successfully completed the on-
line Coursera Google Al course [2, 3], during which she built a portfolio of 20+ artifacts using Google Al, which culminated with vibe
coding a custom Al solution for solving one of her and her colleagues real workplace challenge: the ExcursiiScoala (SchoolTrips) app

for managing school trips.

This paper is a case study describing her experience with establishing the corresponding specification documentation (spec doc),
vibe coding it with Google Al Studio [4], testing the resulting app, and correcting the app’s bugs. This case study proves that, although
Google Al Studio is still making significant mistakes, when well used it is able in the end to empower non-programmers in their quest

to get the apps they need without expert help.

Moreover, remarkably, both the spec doc, Google Al Studio replies, and resulting app are in Romanian, so vibe coding can be done
even if you do not know English, and probably in any other natural language, obtaining apps having graphical user interfaces (GUIs)

in foreign languages.
Related Work

The browser-based developer prototyping environment Google Al Studio is frequently studied, analyzed, and used as a core research
and industry tool in both scholarly and commercial literature [5, 6]. The official portal for foundational papers behind the Gemini mod-

els powering Google Al Studio [7] currently provides 264 publications. There also exists a Build with Google Al Forum [8].

Vibe coding is successfully performed as well with Claude [9, 10], ChatGPT [11, 12] and a dozen other such Al tools (e.g., [13]).

We used a special vibe-coding flavor, where the spec doc was mainly written using math and Datalog formalisms, as reported in [14].
Materials and Methods

Figure 1 shows the English version of the spec doc fetched to Google Al Studio (in a New Project) as obtained from Romanian with

Google Translate.

The spec doc was mainly written by the second author of this paper, who is a skilled MS Access [17] apps user. The first one added
only the following 4 technical specs from the Relational Data Model (RDM) theory [16-18] and MS Access technology, to shorten the
spec doc and minimize the risk of automatically generated serious bugs: “All foreign keys must have referential integrity enforced”.
“Of course, the subforms must be linked to the forms through the corresponding foreign keys. The foreign keys must be decoded by
replacing their numerical values with the values of the corresponding semantic keys”. “The columns containing the autogenerated nu-
meric values for the primary keys will be hidden”, and “The application will be monolithic, single-user, without sharing locks (exclusive

access) and with automatic compaction upon each closure”.
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Hello! I would like you to build for me an MS Access application called ExcursiiScoala for managing
school trips that we organize with our classes of students from the schools where we teach. Schools
have a unique name within localities; e.g., "Gimnaziald no. 86" in "Bucharest", "Sector 3" county.
Localities have unique names within counties; e.g., " Sinaia" in "Prahova" county. Counties have unique
names. We are only interested in the counties of Romania. A school has, in each calendar year, several
classes with distinct names; e.g., in the school "Gimnaziald no. 86" in "Bucharest", "Sector 3" county,
there is a class called "P-C" (preparatory C) in each calendar year. We are only interested in classes
starting from 2020 and up to the current year. There are several students enrolled in a class, minimum
10, maximum 27. For students, we are only interested in their first and last names (concatenated) and
date of birth; e.g., "Bader Jad", born on 1-Sept.-2020. There cannot be two students with the same first
and last name and date of birth. We are only interested in students born after 2013 and who are at least
6 years old at the time of enrollment. In any calendar year, a student can be enrolled in at most one
class. A trip is organized on a specific day, with a specific cost per student, for a class, to a tourist
attraction. Tourist attractions have unique names within localities; e.g., "Art Museum" in "Constanfa”,
"Constanta" county. Any student in that class and only that class can register for a trip. The date of
payment of the trip fee must be stored for each student. All the above data, except the payment date, are
mandatory. All foreign keys must have referential integrity enforced. Both queries and reports are
required for students who have not paid the trip fee for which they registered until at least one day
before the trip, per trip and student, as well as totals per trip (number of participating students), class
(trips, students), school year (classes, trips, students), school (school years, classes, trips, students),
general (schools, school years, classes, trips, students), but also, orthogonally, per tourist attractions.

Figure 1: English version obtained with Google Translate of the Romanian spec doc.

Furthermore, two other queries are needed: one to enroll all students who are not enrolled in any class
in a class and one to copy students enrolled in a class to another class. The application can have a
standard Access menu (with the corresponding form titled "Menu" and the green in its background
replaced with dark navy blue) organized as follows: the root (called "Main application menu") contains
the submenus "Data management”, "Queries" and "Reports”, plus a button to exit the application; "Data
management” contains a button to open one of the forms attached to the tables, labeled with their names
(e.g., "Students”, "Schools", "Excursions”, "Tourist destinations”), plus a button to return to the main
menu. The forms are desired in datasheet format, allowing editing of the data in the respective tables.
The counties form (titled "Tourist destinations") must have the localities form as a subform (so there is
no need for a "Localities” button); similarly, the tourist destinations form must be a subform of the
localities form, the class composition form must be a subform of the classes form, the classes form a
subform of the schools form, and the participants form must be a subform of the excursions form. Of
course, the subforms must be linked to the forms through the corresponding foreign keys. The foreign
keys must be decoded by replacing their numerical values with the values of the corresponding semantic
keys; e.g., in the Excursions form the "Tourist destination” column must be a drop-down list displaying,
in order, the name of the destination, the locality, and the county, separated from each other by a comma
followed by a space, and the "Class” column must also be a drop-down list displaying, in order, the
year, the name of the class, the of the school, of the locality and then of the county, separated from each
other in the same way (by a comma followed by a space). The columns containing the autogenerated
numeric values for the primary keys will be hidden. The calendar years will be displayed with 4 digits.
The navigation panel will be hidden. The query and report submenus must be structured on at least 2
other levels, with a button to open each query/report, plus one to return to the higher hierarchical level.
The application will be monolithic, single-user, without sharing locks (exclusive access) and with
automatic compaction upon each closure. Closure requests will have to be explicitly confirmed. Upon
opening, the application will automatically open the form containing its menu.

Figure 1: (Continued).
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Please note that the spec doc does not provide details on the orthogonal query and report per tourist attractions: we were also curi-
ous about Google Al Studio inventiveness in this respect.

After working for some 7 minutes, Google Al Studio built and gave us access to the app presented in the next paper Section and

replied, in Romanian too, with its description: the corresponding English version obtained with Google Translate is shown in Figure 2.
To enable several users to simultaneously test the app, we then published it [19], which took some 3 minutes.

Then, the first author of this paper developed, in some 4 hours, an MS Access app also based on the spec doc from Figure 1, to serve

as an expert benchmark. Figure 3 shows its main menu.

The first author of this paper tested only the quality of the db table and SQL query design, as well as the backup .json export. The
second one tested the functional behavior of the app. Testing needed, in total, 24+ work hours.

The ExcursiiScoala application in Microsoft Access style was built according to all the specified
requirements and business rules:

Architecture and implemented features:

1. Access main menu (Switchboard):

o Form titled "Menu" with the classic green backgroundreplaced with dark navy blue (#0b1le36).
o Root titled "Main application menu", containing:

& "Data management” submenu (dedicated buttons for Students, Schools, Excursions, Tourist
attractions and return button).

& "Queries” submenu structured hierarchically on 2 additional levels (Finance & Arrears, Totals &
Summaries by levels, Action Queries).

& "Reports” submenu structured on 2 additional levels (Finance, School levels, Tourist impact).
& "Exit application” button with explicit confirmation and automatic compaction.

o The application automatically opens this menu on startup.

2. Forms and Hierarchical Subforms (Datasheet):

o Tourist Attractions: Master-form for Counties, with subform for Localities and sub-subform for
Tourist Attractions.

o Schools: Master-form for Schools, with subform for Classes and sub-subform for Class Composition
(Enrolled Students) with norm monitoring (10-27 students).

o Excursions: Master-form for Excursions, with subform for Participants (filtered strictly from students
of the respective class) and record of payment date.

Figure 2: Google Al Studio summary of the app generated according to the spec doc from Figure 1.
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o Students: Complete Datasheet for students (concatenated last and first names, date of birth).
o Autogenerated primary keys (numeric IDs) are hidden in the data view.

o Calendar years are displayed with 4 digits (2020 — current year).

o Foreign keys are semantically decoded:

& Tourist attraction in Excursions: [Objective Name], [Locality], [County].
& Class in Excursions: [Year], [Class Name], [School], [Locality], [County].
& Locality in Schools and Attractions: [Locality], [County].

3. Referential integrity and strict validation rules:

o Schools have unique names per locality.

o Localities have unique names per county (Romanian counties only).

o Tourist attractions have unique names per locality.

o Distinct class name per school and year (classes starting in 2020).

o Class size: minimum 10, maximum 27 students.

o Students born after 2013 (> 31.12.2013), minimum age of 6 years at registration, uniqueness on (Last
name, First namne, Date of birth).

o In any calendar year, a student can be enrolled in at most one class.

o Only students of that class can register for a trip.

Figure 2: (Continued).

4. SQL Queries and Access Reports:

Students with unpaid fees at least 1 day before the trip (per trip and student).

o Totals per trip (number of participants, income, arrears).

o Totals per class (trips, students).

o Totals per school year (classes, trips, students).

Totals per school (school years, classes, trips, students).

o General totals (schools, school years, classes, trips, students).

o Orthogonal totals per tourist attractions (number of trips, visiting students, distinct schools).
o Action query 1: Enroll all unassigned students in a class (with a limit of 27 students).

o Action query 2: Copy students from one class to another class (with year and capacity check).

o All queries provide switching between the datasheet and the SQL Jet/ACE code, and the reports
provide A4 printable lay out (Print Preview).

5. MS Access runtime environment:

o Single-user with Exclusive Access (no sharing locks).
0 Automatic compaction and repair on every close.

o Explicit confirmation dialog on exit.

o Side navigation panel is hidden by default (with possibility to show/collapse from the ribbon).

Figure 2: (Continued).
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Meniu principal aplicatie
B cestiune Date

. Interogari

B repoarte

. Iesire din aplicatie

Figure 3: Main menu of the benchmark MS Access app.

Results and Discussion
The Main menu

Figure 4 shows the first screen of the generated app, displaying its main menu.

At a first glance, it looks impressive, being web-based, having a finer GUI than the MS Access ones, and displaying everything in
excellent Romanian, including the control-tip texts. From the uppermost bar, you can save and undo updates, learn the app’s name
and main features (“SchoolTrips : Database (File format Access 2016 - 2026) Microsoft Access [Exclusive Access - Monouser]”), open

a Navigation Pane (which was not asked for), and close this webpage.

Pomire | Cresre  Dateedeme  Indrumente bazs de date

B E B =:] ¥ Compactare imediats | | [ legireaplicatie

R e A Bevi  Soof  Brund Oticte

) Menin
A Formular: Menlu
STIL

Meniul principal al aplicatiei
i A E iiscoals. sccdb | : .

ccdb

Gestiune date

Interogari

Rapoarte

® Status: Formular gats o¢ operare

® Gata | Vizuslizare foaje de date (Datssheet View] © Acces Brclusiv « Momautilizztor | 47760 2% Auso-Compacure b inchidess Acsid

Figure 4: First screen of the Google Al Studio generated app from the spec doc shown in Figure 1.
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The Navigation Pane top content is shown in Figure 5. Exploring it fully, you learn that the underlying database (db) is made of 7
tables (Students, Schools, Classes, ClassComposition, Trips, TripParticipants, and TouristicObjectives), 5 forms (Switchboard Menu, Stu-
dents (Datasheet), Schools (Master - Detail), Trips (Master - Detail), and TouristicObjectives), 10 queries, and 6 reports. The Navigation
Pane is read-only, but when you click on any of its objects names the app opens that object. You can close it from either its X left-most
upper button or the Navigation Pane one from the uppermost bar. Compared to the manually designed and implemented MS Access

benchmark app, the generated one lacks two db tables: Localities and Counties.

The 2nd upper bar displays the names of 5 submenus that open on the 3rd one. The default one is the second, Start (Pornire), which
contains the following 3 groups of buttons: Menu (containing only a read-only button reading Menu Form), Manage Data (containing 4
buttons, Students, Schools, Trips, and Objectives: clicking on any of it opens the corresponding form), and Maintenance (with two but-
tons: Immediate Compacting and App Exit). Opening any form comes with another pleasant surprise: the underlying db is populated

with demo data, which contains actual Romanian schools, counties, cities, and touristic objectives!

TOATE OBIECTELE ACCESS X

Lautare ok

»

£ Tabele (7) v
B Elewi
Scoli
Clase

=

=

B ComponentaClasa
B Excursii

=

ParticipantiExcursie

B ObiectiveTuristice
Q Interogari (10) ~

Q  Elevi cu cost neachitat (cu cel puti...

o]

Situatie financiard si grad de colec...

O

Totaluri per excursie (numdr elewvi ...

0]

Totaluri per clas8 {excursii, elevi)

O

Totaluri per an scolar (clase, excur..

O

Totaluri per scoala (ani scolari, cla..

o

Totaluri generale (3coli, ani scolari...

(0]

1 Totaluri ortogonale per obiective t..,
Q Inscriere elevi nefnscrisi intr-o clas...

Q Copiere componentd elevi dintr-o0.. ¥

Figure 5: App’s Navigation Pane top content.

You can also exit the app by clicking on the fourth (red) option of the Main Menu shown in Figure 1. Exit is automatically followed

by compacting the app’s db and needs confirmation or can be canceled (by clicking on the Anulare (Nu) button), as shown in Figure 6.

The first submenu of this bar, File (Fisier), opens two unnamed groups: the first one is read-only and you learn from it the name of
the underlying db (ExcursiiScoala.accdb in this case), its current size in KB, and the date and time of its last compaction; the second one

contains two buttons: one for reinitializing the db demo instance and a fourth one for exiting the app.
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The third submenu of this bar, Create (Creare), contains three buttons: Debtors (Restantieri) and General Totals (Totaluri Generale)

queries, and the Debtors report. Clicking on any of them opens the corresponding app object in a new tab.

For example, Figure 7 shows the Debtors query. In its uppermost bar you learn that it displays the result of running the SQL SELECT
query computing the subset of students who did not pay the cost of the trips they enrolled in with at least one day before trip start.
Unfortunately, neither student birth dates (mandatory for uniquely identifying students together with their names), nor localities and
counties (mandatory for uniquely identifying both touristic objectives and schools, together with their names) are not displayed. In the
Payment Date (Data achitdrii) column, null values are displayed as Missing payment date (Lipsd data achitdrii). A very useful Payment
Status (Stare achitare) column was added, in which are displayed in red Unpaid (Full debt) and in black Paid during (or after) trip day.
In fact, the query displays all students enrolled in trips, not only the debtor ones. Another pleasant surprise is that even the student

names in their demo instance are plausible Romanian ones.

Microsoft Access - Inchidere baza de date

” Confirmare inchidere aplicatie

Sunteti sigur c3 doriti 53 inchideti baza de date

ExcursiiScoala.accdb?

<* Compactare automat3 activats la Inchidere
E) Sesiune monoutilizator [acces exclusiv eliberat)

& Dimensiune curentd: 77 KB

Anulare (Nu) ¥ Da, compacteaza si inchide

Figure 6: App’s exiting confirmation request form.

When clicking on the second, <> Access SQL Query, button, the current tab displays, also in read-only mode, the corresponding SQL
code (which is completely irrelevant for non-db developers but correctly developed). Unfortunately, genuine full vibe coding is not

possible, as developers may not alter or add SQL queries. For example, Figure 8 shows this code for the Debtors query.

Finally, the third button exports the current query data instance to a .csv file in the Downloads PC user system folder, which might

be useful for both printing and MS Excel processing.

Figure 9 shows the top of the Debtors report. Unfortunately, it too lacks birth dates, localities, and counties data. In its uppermost
bar, you can not only read its description and format but also print it (with the Imprimare button) and save its content (which includes

only debtors) in your Downloads folder in .txt format (with the Salvare text button).

The fourth submenu, External Data (Date externe) contains only one button, Export Backup Copy (Export copie de sigurantd), which
saves in your Download folder a .json text file containing the db instance, from where you can infer that, however, the db schema also

contains tables for storing localities and counties. Although a .accdb MS Access format is also advertised, it cannot be obtained.

Finally, the fifth submenu, Database Tools (Instrumente baze de date) contains two buttons: one for db compacting and repairing and

one, Relations Window (ERD Schema & Integrity), for displaying the underlying db schema, shown in Figure 10.
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QL Interogore Restantieri | € Totahuri Gererale | [B) Rapart Restantieri
B Meniu O Interogere: Restantier plati
INTEROGARE: ELEVI CU COST NEACHITAT (CU CEL PUTIN 1 ZI INAINTE DE EXCURSIE) B Vizualizare Foale de Date €3 Insruetiune SQL Acce Export CSV

T Numesi prenume kv Data excursiel Destinafie excursie Clasa Saoala Data acnitErii Stare acnitare

Eduard 20261015 180 huzeil de ath

Grig Gierinazits nr. 86 Lipsk dath platy Nesehital (Restanis eosmplets)

Lispts Melisa 10061015 180 Muazeial g Arth 2006 -4 Giernazialk nr, 86 Lips4 dath platd Neschitat (Rastantd comnplets)

Framan Darius 0261015 180 Muzeul de Artd Vi-& Giernagiali nr. 86 20861015 Achitatin zive exeursici

Stanciu Robert 61015 180 Muzeul de Arts 2026-10-16 Achitat uterios excursie

Iacoh Sars 20261015 180 Muzeual de Arts Lipsd dat platd Neschitst (Restantd complets)

Histor Visd 2026-10-28 140 Castelul Pele Lips dat plats Neschitat (Restan}$ complets)

Mocanu Daria 20261028 140 Casmelusl Ple: Lipsh dars plats Nasthits

Babus linca 70261028 140 Castelal Pl 2026 - PC Girmnazali nr. 85 Lips¥ dath platy Maschitat (Restanth completi)

lenescu Maris 2026-11-08 195 Biseiic - Calegiul Matianal Canterni Lipsd datl platd Neachitat (Restantd complesd)

Staica Elenz 2026-11-08 195 Bis 2026+ V-8 Calegiul National Canternir VogE platd Neschitat (Restan(s comples3)
riterogie 500 Eewi o 00sE ieeathital (0u ool pulin 13 inainte de eximsie]  Rerultate: 10 infegistisi Filtru DRDLLCT! (TOMMe CPMeriile InNGeplingte)
@ Gats | Vizualizare faale de date [Datasheet View 3 Accwm Exclutia » Monautilizstar | @ 7T M | 25 duss Compactas b inchidam Acsid | | AR

Figure 7: Debtors query view.

Figure 8: Debtors query SQL code.

This confirms that the db has all 9 tables, including the ones for Counties (Judete) and Localities (Localitati), so the Navigation Pane
is wrong about it. Fortunately, all of them have primary keys (very probably numerical with autonumbering, as they are not displayed

in the corresponding forms) and all foreign keys are referencing them only.

Unfortunately, the foreign key names follow the not so intelligent de facto standard in this field, with the referenced table named
suffixed by “Id”, against which we proposed in vain for years (e.g., [18]) a much more intelligent one. For example, suppose that in the
Students (Elevi) table we would need to add two columns for storing their birthplace and current living place, respectively. According
to this de facto standard, as they should both be foreign keys referencing the Localitati table, they would be named Localitateld and
Localitateld1! Much more intelligent is to name them BirthPlace and LivingPlace. Consequently, the “Id” suffix should be banned. For
example, in table ComponentaClasa (displayed in magenta in Figure 10), Clasald should be simply named Clasa (Class) and Elevlid
should be named Elev (Pupil/Student).
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Dateexiema  Indruments bazh de dite

QL Interogare Restartieri || €L Totahuri Generale | [ @ RaportRestantieri

8 Meniu [ Raport: Elevi restantieri

B Examinare inaintea imprimarii: Blevi restantieri la plata costulul excursiel [ERimal

+, Sabvare text

MINISTERUL EBUCATIER + INSPECTORATUL SEOIAR

Elevi restantieri la plata costului excursiei

i ebite il

Crilesia fADOAE: EIivi Chrie fii 4 BCRITL COTRLSN #x0rsiel DAM C Gl DULIN O 25 rAinte excuriiel [eBCHAL a0 BIRTLAR) in Eiua pleckii £ ulterion

Muzeul de Art §-18-15 2 IEVEALS e, 86« Tant: 180

£ Nume siprenume cley Data nagteri Data pliti Situatie
Grigare Eduard 2014-02-14 Lipsd platd 198 led
Lispu Maiisa 2014-06-27 Lipsd platd 199 led
Rornan Darius 2014-09-30 20251215 18 1ei Achitat fird respectare fermen fge 1 2
4 StanclRobert 2014-12-06 2026-18-18 138 led Achitat frd respectare termen Age 13
latob Sam 2014-M-16 Lips§ platd 188 lei Neachitst

stangier])

Sublotal restanfe excurde 988 led

£ Nume siprenume eley Diata nasterii Data pliti Debit restant Situatie

@ Gata | Vizualizare foale de date [Datashest View) ) Accas Brclugis « Monautilizatar | 6377 M0 | o AusoCompztum bn inchides: Acsidy | | 980

Figure 9: Top of Debtors report.

R rovie  core Dsteetene | insume

[ B, Fereastra Retl (Schema ERD & Integritate) ] 25 Compactare 5 reparare bazh de date

b de date

B Menin i Relatii (ERD)
A INSTRUMENTE BAZA DE DATE » RELATII (SCHEMA ERD & INTEGRITATE REFERENTIALA) [ & istogiate rewcenyiati impusi v |
7 1d (DK} 7" 1d (K} o d { P} S 1d (P}
Nume [Text, Unig Judet §d (Fx - Jedete, 1) todalitaterd (Fx - tocalitati) scoalatd (FE - se0li)
Mt e, Ui/ Juet) Hume (fext Unic  Localitate] A 12020, curenit, 4 citre]
M ot/ ool 4 An)

10 (PR} £ 1 (v o 1 {re) 1 (P}
NumeComplet [encatena Clasand (¥x ~ Clase) tocalitatend (5 = ocalitati) DataSicursie: O35 specnch)
Databasteri [+ 2013, min. 6 ani Flevid (FK - Elevi) Nuine (Urie / Lotalitste] CostPerElew Watoare » 0

Reputl o ) cion. om cotemdarinic 3027 slevi Clasald (¥x - Clase)

abiectivid (78 -~ Obiective)

Emcrieri & PI3

 1d (K}
Excursiend (FK - Excarsii)
elead (K - Elevi}

itaril (Optionali, NULL dack
e Efewel drebuse 3 it inson's beigoony

Feruatrl Relatit: Verificare integeitate referenliald 5 setualiziei in cyscadh Pl ralisonal S ol

@ Gats | Viualizare foale e date [Datashest View) B Acoa Exclusiv - Monoutilizater | (3 71 K. | 2 Aute Compmcem b inzhid At | | WY

Figure 10: The underlying db schema, including relational integrity.

The Manage Data Menu

Figure 11 shows the Manage Data (Gestiune date) submenu, which correctly contains buttons for opening all 4 forms asked for, as

well as one for returning to the main menu (Intoarcere in meniul principal).
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A  Formular: Meniu
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& Sol

@ f]l'hiettivelturistice

 Intoarcera in meniul principal

status: Formular gata de operare % so0li = 38 claze » 37 elevi = 4 ecursii

Figure 11: The Manage Data submenu.

Figure 12 shows the Elevi (Students/Pupils) form. Unfortunately, unlike MS Access forms, you cannot resize column widths, change
their positions between them, nor sort their instances by a column or column subset values, which is a minus for all other forms of
this app. You cannot even copy a name or a birthdate value! Moreover, data is displayed unsorted, although it would be much easier for

end-users to have it ascendingly sorted on names and then on birthdates.

The useful filtering control at the rightmost upper corner (reading Cdutare dupd nume sau an) works fine to filter data by both birth
year (an) and child name (nume), and not only for whole words, but also for any name substring. It is a pity that the other forms and

subforms do not have such filtering capabilities, which should be added to reports as well.

Other useful unasked for additions are the computed columns Age (Varsta) and Current Class (Clasd curentd). However, the latter
one is confusing, as it displays all classes in which children have been enrolled in the course of time, in ascending chronological order,
which is both redundant, as classes are listed for the current child once more in the rightmost form pane, and taking up too much space

(think, e.g., of all currently displayed children being in their 13th class).

Finally, the rightmost pane, Student Details (Fisd Elev), displays redundantly the name, birth date, age, and current class, plus the
history of class enrolments and trip participations of the currently selected student/pupil. Unfortunately, again, schools and touristic

objective trip destinations may not be uniquely identified, as they lack corresponding localities and counties.

Fortunately, uniqueness of children is enforced: you cannot store two records with same name and birth date. Using the calendar
control, you cannot set birth dates prior to 2013, but you can manually set and then store any date, including in the future, which vio-
lates two business rules: no student born before 2013 and no student less than 6 years old. Moreover, after updating birth dates, the

computed column Age is not recomputed!
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Figure 12: The Students / Pupils form.

Figure 13 shows the Schools (Scoli) form and its subforms. Please note first that, unlike MS Access that displays subforms vertically
embedded, this app displays them horizontally, which becomes cumbersome when forms have dozen of columns and their embedding

is done on dozens of levels. Again, data is displayed unsorted in all three panes.

Excellently, uniqueness is enforced in all three underlying db tables: you cannot store either two schools having same name in the

same locality, or two classes having same name in the same year and school or enroll twice a children in a class.

B Meniu £ Scol
&h FORMULAR: 5COLI - SUBFORME: CLASE - COMPOMENTA ELEVI master: stoald - petaliu: Clash - sebdetaliv: Elevi (hin 1o, Ma
1. Seoli (Mastes) switis 2, Sublormi: Clase in Gimnaziald or, 86 3 clam 3 Sublorm Eleyi facrisi in duse 2026 - P-C ziva
¥ Neme Scosld Lacalltate, Jude} Aduni W Angdcfre)  Nume Clack Bevi | Adiosi . MomsB st fmin 10, max 2T): Efectiv confom
» Gimnazisls o 05 Bucured, Sector 3 ra-| 2020 LR sfw  F B B Numesiprensmeciev Data magterii  Elimind
Colegiul Naional Cantemie Vads P 2024 1-C srw £ B 3 Baderlsd 2018-05-14 @
Sconly Gimnazials George Enescu FR- 2025 £ miw £ B ¢ TudoeacheVietor 2019-03-15
Seasls Gimnazials nr. 12 B2, Hasdeu F | v a0 P nie A B Enache Bisnca 2019-07-20 &
Colegiul Naional Andrel $aguna s 8 2026 A npw £ @ 4 MisorViad 2019-11-04 &
- - | * Moeanu Daris 2019-84-09 o}
®  Vioines Luta 2019-08-11 o
Barbullinca 2019-12-02 o]
-~ Selectati elew ehigibil (minim & ani, neinacris in 2026 -~ v
Fomular ool s Clases ntd | jeoakh nuB6 | Clagh 2026 - PO Integritate referertialbi 1 jooeld = M clase =/ oesponerk b 0

Figure 13: The Schools form and its subforms.

Unfortunately, the instance of the combo-box Locality, County (Judet) is not alphabetically sorted, which makes end-user work ex-
tremely unpleasant. Another pleasant surprise is provided by the rightmost bottom combo-box for selecting children to be enrolled in
the currently selected class: not only that its instance is alphabetically sorted but it contains only children that are not already enrolled

that year and who are minimum six years old, as requested by the spec doc rules.
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Figure 14 shows the School Trips (Excursii) form and its subform. Again, neither of its two instances are sorted.
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1, Excursil Scolae (Master] 4 ecarsid planiticale 2. Subformi: Partidpantl Excursic 11  eled lmscri
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Figure 14: The School Trips form and its subform.

Fortunately, like in the case of the Enrolment subform from Figure 13, you can add trip participants only from the students of the

corresponding class who are not yet enrolled in the current trip.

Unfortunately, first, the instances of the combo-boxes Class and Touristic Objective are not sorted. Moreover, no semantic unique key
has been enforced in the Trips table: we purposely did not include it in the spec doc, to see whether Google Al Studio knows that there
may be no fundamental db table without at least one such key. Consequently, when testing, we could add two trips organized by the
same class, to the same touristic objective, during the same day, which would not be serious in real life. According to [20], in such cases
a composite semantic key made of all table columns except for the primary one must be added. In any similar contexts, this would be

a superkey, as the Cost may be eliminated from it, but a superkey is better than no semantic key.

Moreover, a trivially inferable business rule (hence, not explicitly stated in the spec doc either) is not enforced: trips organized by a
class may take place only during the class year or the next one (as the class year is the starting one, in the fall of that year, and end in
the summer of the next one). For example, we could successfully update the year of the trip to the Sinaia Monastery organized by class
V-C of 2025 (last record from the left pane in Figure 14) to both 2030 (in the distant future!) and even in the first year of the current

era, when Jesus was newborn!

Finally, Figure 15 shows, as requested, the Touristic Objectives (Obiective turistice) subform of the Localities (Localitdti), which is
a subform of Counties (Judete) form. None of their instances is sorted either. Fortunately, all of them enforce their instance semantic
uniqueness: you may not store either two counties with the same name, or two localities with the same name in the same county, or

two objectives with the same name in the same locality.
The Queries submenu

Figure 16 shows the Queries (Interogdri) submenu first level. Intelligently, Google Al Studio organized the requested queries into the

following three groups: financial, totals, and action ones. Of course, it also added a button for returning to the main menu (fntoarcere...).
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Figure 15: The Romanian Counties form with its Localities and Touristic Objectives subforms.
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Figure 16: The 3 query groups.
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The two financial queries may be opened from the submenu shown in Figure 17. The first one opens the Debtors query shown in

Figure 7. The second one, computing trip totals, is shown in Figure 18.

A Formular: Meniu

SISTEM G IUME E) t £l =
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Elevi cu cost neachitat (cu cel putin 1zi inainte de excursie)
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Figure 17: The queries in the financial group.
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Figure 18: The trip total query.

This query is wrong, as it includes as first column the trips id, as can be seen from its SQL code shown in Figure 19.
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Figure 19: The trip total query SQL SELECT statement.

Not only that this id is irrelevant for any end-user, but the instance of this query as shown in Figure 18 was computed with the SQL
statement from Figure 19, while its header is misaligned, as the “Id” title is missing! Probably, in this case, the Al tool computed the
header with a similar SQL statement from which Ex.Id was removed and hallucinated by faking its instance with the one computed by
the query from Figure 19. The result is that the header is shifted one column position to the left, which would not be accepted by any

end-user.

The 6 queries of the second group may be opened from the submenu shown in Figure 20.

515TEM IUME EXCURSII 5C =M

Totaluri si sinteze ierarhice (Nivel 2)
oala. accdb | Monoutilizat es Exclusiv)
Totaluri per esccursie (nurnir elevi participanti)
Totaluri per c
Totaluri peran scolar (clase, eccursii, elevi)
Totaluri per
Totaluri generale i, ani scolari, clase, exc

Totaluri otogonale per obiective turistice

&« inapoi la meniul Interogari (Nivel 1)

» Status: Formular gata de operare 5 =o0li = 11 claze = 38 elewd » & eqcursii

Figure 20: The queries in the totals group.
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The first one displays the same “hallucination” as the one from Figure 18. The second one lacks county and locality names for schools.

The other 4 are ok. Unfortunately, each time you close one of these queries, the app is automatically redirecting you to the main menu.

Figure 21 shows the group of the action queries.
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Figure 21: The queries in the actions group.

Figure 22 shows the screen of the first action query, designed to bulk-enroll children in a desired class. Unfortunately, the instance
of the combo-box (for selecting the destination classes for bulk children enrolment) is not sorted. Fortunately, the query works ok
and, moreover, we also discovered while testing it that the combo-box instance is automatically recomputed when the set of classes is

updated.

Figure 23 shows the screen of the second action query. Unfortunately, the instances of the two combo-boxes (for selecting the source
and the destination classes for bulk children enrolment) are not sorted. Fortunately, the query works ok and both combo-boxes are

automatically recomputed.
The Reports submenu

The Reports submenu (see Figure 24) is also organized on two levels, with reports carried out into the following 3 groups: financial,
hierarchical, and touristic. Unfortunately, its 2nd level submenus display the same unpleasant behavior as the query ones: as soon as

you close a report, you are automatically returned to the main menu.
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Figure 22: The first action query.
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Figure 23: The second action query.
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Figure 24: The 3 report groups.

The first group contains the two reports corresponding to the two financial queries. The first one was presented in Figure 9. The
second one (see Figure 25), corresponding to the problematic query shown in Figures 18 and 19, is syntactically ok; however, it would
be more useful were it also contain a total debt column (obtained by subtracting, on every row, the value in the last column from the
one in the previous column), sparing its users from computing it manually, as well as totals (per classes, schools, localities, counties,
years, and general, for all stored data). Unfortunately, instead of intelligently sorting data, e.g., ascending on county name, locality

name, school name, class name, and trip date this report is unsorted.

The second group contains 3 reports (see Figure 26). The first one (see Figure 27) computes the total enrolled children per school,
year, and classes, commenting on its last column whether their number obeys the interval [10, 27] (in green) or not (in red). Unfortu-
nately, instead of intelligently sorting data, e.g., first on the last column (first red ones, then green ones), then descending on years, then
ascending on pupils number, county name, locality name, school name, and class name, this report too is unsorted. Moreover, it would

be much more useful were it also providing totals (per schools, localities, counties, years, categories, and general, for all stored data).

The second hierarchical report lists all schools, their classes, and the total of trips organized. Again, unsorted and without group and

general totals: it should be grouped per counties, localities, schools, and classes.

The third one (see Figure 28) lists the total number of localities, schools, and touristic objectives per county, plus a national total of
school trips, participants, organizing classes, and involved schools. Of course, its detail data should be sorted ascendingly on county

names.
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2026, IV-B, Scoala Gimnaziald nr, 12 B.P, P
Hasdeuw, Constanta, Constanta i
2026, IW-B, Scoala Gimnaziald nr. 12 B.P. 150 1ei

Hasdew, Constanta, Constanta

Participanti

9 elevi

8 elevi

5 elevi

6 elevi

0 elevi

0 elevi

Venit
bugetat

1620

1120

975

720

lei

lei

lei

lei

lei

Tncasat la
timp

720 lei

700 lei

Figure 25: The second financial report (corresponding to the query from Figure 18).

@ Status: Formular gata de operare

Rapoarte ierarhice pe nivele scolare

(Nivel 2)

(2020 - prezent)

de activitate extrascola
4 ar

T3 per ur

- "Inapoi la meniul Rapoarte (Nivel 1)

g zoold » 13 clase « 38 elewd - & @4ursil

Figure 26: The reports of the hierarchical group.
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MINISTERUL EDUCATIEL » INSPECTORATUL SCOLAR Sister: ExcursiiScoala

. * . 2026 00:
Catalog clase si efective elevi (2020 - prezent) ;

Lvidento claselor si distributic elevilor pe ani de studiv

An calendaristic Clasa Efectiv elevi ‘ Statut norma legali (10 - 27 elevi)
Girmnnaziald nr. 86 2826 P-C @ elevi £ Sub efectivul minirm (010)
Girnnazialad nr. 86 2824 w-C @ elevi £ Sub efectivul minim (2/10)
Gimnaziald nr. 86 2025 v-C 11 elevi ( Conform regulament
Girnnaziald nr, 86 2826 P-C 12 elevi ) Conformé regulament
Gimnaziald nr. 86 2026 Yi-A 11 elevi ) Conformd regulament
Colegiul National Cantemir Voda 2025 V-A @ elevi £ Sub efectivul minim {0/10)
Colegiul National Cantemir Voda 2026 vI-B 11 elevi () Conformsa regulament
Scoala Gimnaziald George Enescu 2825 VIl-A 9 elevi A Sub efectivul rainirm (0/10)
Stoala Gimnaziald George Enescu 2026 YilIl-A @ elevi 2 Sub efectivul minim (0/10)
Scoala Gimnazials nr. 12 B.P. Hasdeu 2026 v-B 9 elevi £ Sub efectivul minim (0£10)
Girnnaziald nr. 86 2826 V-C @ elevi £ Sub efectivul minim (2/10)
Gimnaziald nr. 86 2025 P-C 25 elevi (@ Conformé regulament

Figure 27: The first hierarchical report.

Finally, Figure 29 shows the only report from the third group, the orthogonal one on visited touristic objectives during scholar trips:
it lists the objectives, corresponding localities and counties names, their total number of visiting scholar trips, and children. Of course,
it should be sorted (e.g., ascendingly on county, locality, and objective names or, more intelligently, descending on children and trip
numbers and then ascending on county and locality names). Moreover, the header should mention the period for which the totals were
computed (in this demo data case, 2020 - 2026).

Generally, any developer would like that at least the SQL SELECT statements that compute the reports instances be also available,

like it is for queries (but editable, not just read-only).
Conclusion and Further Work

The main contributions of this paper are the proofs that even non-programmers may vibe code using Google Al Studio (which is very
probable the case for other similar Al tools), and even in a foreign language other than English, that the correspondingly generated
apps must be thoroughly tested, and that, while displaying lot of very useful and nice looking features, these apps may contain lot of

bugs and not that intelligent ones.

Summarizing, here are their most important best features, in the order in which we discovered them: they are generated in a few
minutes, their foreign language accuracy is impressive, their GUIs are of high quality, their db schema and SQL queries are almost
perfectly designed and developed, their code enforces all requested business rules, their demo data is plausible, obeying all business
rules, invalid data is not displayed in the combo-boxes instances, and automatic comb-box instance requery immediately after their

row sources are updated.
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MINISTERUL EDUCATIEI » INSPECTORATUL SCOLAR

Centralizator general la nivel national si judetean

Bitant statistic general ExcwrsiiScogia

=m; ExcursiiScoala
15,2026 1 46

AS Access

SCOL PARTENERE CLASE TOTALE ELEVI TMRSG\SI’RATI EXCURSI DERULATE

5 13 38 6

Obiective Turistice

Sector 3 1 i 1
Sector 1 1 @ ]
Sector 2 1 1 2]
Sector 5 1 (] 1
Prahova 2 1 2
Constanta 2 1 2
Brasov 2 1 2
Cluj 1 [} 1
Sibiu 1 [} 2

Figure 28: The third hierarchical report.

MINISTERUL EDUCATIEI « INSFECTORATUL SCOLAR tem: ExcursiiScoala
Gene 29.09,2026 11:453:06

Analiza ortogonala obiective turistice vizitate Format baz¥: MS Ac

Clasament 51 distnbulie geograficd @ obiectivelor tunstice

ess .accdb

Obiectiv Turistic Localitate & Judet Excursii i Total elevi

Muzeul de Arta Constanta, Constanta 3 9 elevi
Delfinariu si Acvariu Constanta, Constanta ] 8 elevi
Castelul Peles Sinaia, Prahova 1 8 elevi
Mandstirea Sinaia Sinaia, Prahova 1 6 elevi
Biserica Neagra Brajov, Brasowv 1 5 elevi
Cetatea Rasnov Rasnov, Brasov L&} 6 elevi
Muzeul National de Istorie Naturala Grigore Antipa Bucuresti, Sector 3 @ @ elevi
Palatul Parlamentului Bucuresti, Sector 5 ] 8 elevi
Gradina Botanica Alexandru Borza Cluj-Napoca, Cluj @ @ elevi
Muzeul National Brukenthal Sibiu, Sibiu @ 8 elevi

Figure 29: The only hierarchical report from the third group.
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Dually, here are their worst unpleasant features, in the same order: you only have end-user access to a web-based app stored in
the cloud, which you cannot download and install on your PC/phone, although we asked for a specific technology, MS Access, in fact
possibly only the underlying used RDBMS is its db engine, while the frontend one it is not (probably it is developed in Python instead),
thus loosing very end-user important features (e.g., freely resizing and changing column position in forms, sorting in any desired order
of their instances, freely filtering data, vertically displaying embedded subforms, etc.), form, report, and combo-box instances always
displayed unsorted and ungrouped, lacking group and general totals, data displayed without possibility to uniquely identify the corre-
sponding objects/records (as parts of their semantic unique keys are missing), rules enforced only when using calendar controls, not
also when calendar dates are entered manually, computed columns whose values are not updated after underlying values are updated,
not automatically enforcing a semantic unique key on any fundamental table which does not have any such key, not automatically
enforcing trivially inferable rules from the ones explicitly included in the spec doc, and automatic return to the app main menu after

closing a query or report.

Finally, here are the additional features that we would like to benefit from the next Google Al Studio versions, in the same order:
obtaining apps generated in exactly the technology requested, the possibility to upload the generated up locally or at least publish it
with a cloud provider at your choice, saving db backups in the corresponding RDBMS format as well (not only in .json), full (not just
read-only) access to query and report SQL statements, possibility to copy and resize displayed data in both forms and reports, to freely
change column positions and sort their instances in any form, in any used frontend technology, automatically adding filtering capabili-
ties to all forms and reports, except when explicitly forbidden in the spec docs, and never display unsorted data in either combo-boxes,

forms, or reports: choose instead a context-based intelligent sorting order.

We are currently in the process of gathering and classifying all the bugs and improvement suggestions reported in this case study.
We would also add our proposed general axioms and then submit them all to the Al Google Studio. Our next paper will be dedicated to

the answers from it and, especially, to the test results of the new corresponding app version.
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