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Abstract

This study aims to systematically review and analyze the development, roles, and
applications of Application Programming Interfaces (APIs) within the context of modern software,
particularly their integration with artificial intelligence (Al), blockchain technology, and low-code
platforms to enhance system performance, security, and rapid development capabilities. The
research was conducted using the Systematic Literature Review (SLR) methodology, following the
PRISMA framework and employing the PICO model to define the research scope. Literature was
retrieved from major academic databases including PubMed, IEEE Xplore, ACM Digital Library,
Scopus, and Google Scholar, yielding a total of 450 articles. After applying inclusion and exclusion
criteria and assessing the quality using the Critical Appraisal Skills Programme (CASP), 18 high-
quality articles were selected for detailed analysis. The results revealed that Al-driven APIs
demonstrated 35% higher performance in data analysis tasks compared to traditional APIs,
although they exhibited an average latency of 200 milliseconds. Blockchain APIs enhanced system
security by up to 80%, but at the cost of a 60% reduction in throughput. Meanwhile, low-code
APIs reduced development time by 50%, though they supported only 20% of complex tasks.
These findings highlight both the potential and the limitations of various APl approaches and
suggest that future development should focus on reducing latency, increasing throughput, and

improving flexibility to meet the demands of modern software systems effectively.

Keywords: Application Programming Interface, Artificial Intelligence, Modern Software System:s,

Systematic Literature Review
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wazTEUUNRRINIsANUaeniugelannivmIaly
- wunlililuswiAnueINsiauT APl LieysauIn1siu Al Blockchain wagiwanasy Low-code
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6?’1Lﬁumsﬁuﬂ”hmﬂgm%gasﬁguﬁw laun PubMed, IEEE Xplore, ACM Digital Library, Scopus wag

Goosle Scholar Ingldm@uiliieadas 1y "API AND Artificial Intelligence”, "Al-driven API", "API AND
Blockchain', "Low-code API" Lag "Real-time API' aAsaUAauY 1913815813190 w.A. 2543-2567
(A.A1. 2000-2024) TnelruddafuIssanssufifinlug a0 w.e. 2563-2567 (A.A. 2020-2024)
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n1514 Blockchain AP SzhEJLﬁum’mﬂaamﬁm@q%yjaﬁﬁa 80% wiinazansnsnsdstayans 60% (Li
et al,, 2024: Zhang et al,, 2023) 8NN N1sHALILNAANETL Low-code APl §aildrutrvan
svpvnalumsiaunaddas 50% uiftzsesdunududouiios 20% Wity (Kumar et al, 2023; Patel,

2023) Fenanuadazioufianisiuisunlauas APl a3 ssdlefugiudmiunislounassuy Lug
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1AnF8819 Python: Google Cloud Vision API

from google.cloud import vision
import os

import logging

import time

logging.basicConfig(level=1logging.INFO, format='fi(asctime)s - %(levelname)s - %
(message)s')

logger = logging.getlogger(__name__)
os.environ["GOOGLE_APPLICATION_CREDENTIALS"] = "credentials.json"

def analyze_image(image_path):
try:
start _time = time.time()
client = vision.ImageAnnotatorClient()
with open(image_path, "rb") as image file:
content = image_file.read()
image = vision.Image(content=content)
response = client.label_detection(image=image)
if response.error.message:
logger.error(f"API Error: {response.error.messagel")
raise Exception(response.error.message)
labels = [label.description for label in response.label_annotations]
latency = (time.time() - start_time) * 1000
logger.info(f"Latency: {latency:.2f} ms, Labels: {labels}")
return labels[0] if labels else "No labels detected"
except FileNotFoundExrrox:
logger.error(f"File not found: {image_patht")
return "Image file not found"
except Exception as e:
logger.error(f"Error: {str(e)i")
return f"Error: {str(e)t"

if  pame__ == "_ main_ "
result = analyze_image("image.jpg")
print(£f"Detected: {result?") # Latency 150 ms, Accuracy 90 Chen et al.
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1An@I9819 Python: RESTful API (Flask)

from flask import Flask, Jjsonify, request
import logging
import time

app = Flask(__name__)

logging.basicConfig(level=logging.INFO, format='%(asctime)s - %(levelname)s -
(message)s')

logger = logging.getlLogger(__name__)

=)

@app.route('/data', methods=['GET'])
def get_data():
try:
start time = time.time()
data = {"message": "Hello, REST API", "status": 200%
latency = (time.time() - start_time) * 1000
logger.info(f"Request processed, Latency: {latency:.2f% ms")
return jsonify(data), 200
except Exception as e:
logger.error(f"Error: jstr(e)t")
return jsonify(§"error": str(e)}), 500
if _ _name__ == " main__
app.run(host='0.0.0.0", port=5000, debug=False)

n13Useyneild AP 93U Al
. szuuBsalng: Latency 200 ms, accuracy 85% (Chen et al., 2024, Liu et al., 2023)

1ARAI9E4 javascript: OpenAl AP

const fetch = require('node-fetch');

const { performance ¥ = require('pexrf_hooks');

const API_KEY = process.env.0OPENAI_API_KEY;

const API_URL = 'https://api.openai.com/vl/completions’;

async function getChatbotResponse(prompt) {
try §
const startTime = performance.now();
const response = await fetch(API_URL, %
method: 'POST',
headers: {
'Authorization': ‘Bearer ${API _KEY?',
'Content-Type': 'application/json'
3,
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body: JSON.stringify({
model: 'gpt-4',
prompt: prompt,
max_tokens: 50,
temperature: 0.7
H
3
if (!response.ok) throw new Error( 'HTTP Error: $iresponse.status?}’);
const data = await response.json();
const latency = pexrformance.now() - startTime;
console.log( Latency: $flatency.toFixed(2)} ms');
return data.choices[0]?.text.trim() || "No response";
} catch (error) 4
console.exrroxr( Exrror: $ierror.messaget’);
return "Error: ${error.messagel};

(async () => {
const result = await getChatbotResponse("Translate: Hello");
console.log( Response: $iresult}’);

O;
- aAuUanniy: ANUYaBRNY +80%, throughput -60% (Li et al., 2024; Zhang et al., 2023)

1ARA29814 javascript: Ethereum AP

const Web3 = require('web3');

const { performance } = require('perf hooks');

const INFURA_URL = 'https://mainnet.infura.io/v3/your-infura-id’;
const web3 = new Web3(INFURA_URL);

async function getlLatestBlockNumber() {

try ¢
const startTime = performance.now();
const blockNumber = await web3.eth.getBlockNumber();
const latency = performance.now() - startTime;
console.log( Block: ${blockNumber}, Latency: ${latency.toFixed(2)} ms’);
return blockNumber:;

} catch (erroxr) §
console.error( ' Error: ${error.messagel’);
throw error;

(async () =» {
await getlLatestBlockNumbexr();
BO;
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« Low-code: antaan 50%, 5895U 20% (Kumar et al., 2023; Patel, 2023)

nseuLisuUssansninmensiu

ns I 1: nsiSeuliieu Latency

« fiun: REST (20 ms, Fielding, 2000), GraphQL (50 ms, Hartig & Pérez, 2017), Al-driven API
(200 ms, Chen et al., 2024), Blockchain API (300 ms, Li et al., 2024), Low-code API (100 ms, Kumar
et al,, 2023)

« N1534A318%: REST & latency Gfﬂqm GraphQL 197N query Al-driven APl g3431047U Al
Blockchain API g4@a21n consensus Low-code API Uunas

« HansENU: Latency asdrianisidauluanuings (Gupta & Sharma, 2023; Liu et al., 2023)

[y

« 709710: A191ALUTAY £50 ms (Yang et al., 2024)

Comparison of Latency Across APl Types

300 4

250 4

200 4

150 ~

Latency (ms)

100 A

50 4

T
= naL- welt) A pPt
I GraP o ebsﬂc de{d\a\“ Lo w,coﬂe
N—d"\fe
APl Type

a2 1 nsnsidSeuliieu Latency

N9 2: NsITBUIBU Throughput Wag Efficiency

. ﬁlm: REST (100 reqg/s, 50%, Fielding, 2000), GraphQL (80 reqg/s, 60%, Hartig & Pérez,
2017), Al-driven API (60 reg/s, 85%, Chen et al.,, 2024), Blockchain API (40 tx/s, 80%, Li et al,,
2024), Low-code API (70 reg/s, 20%, Kumar et al., 2023)
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« N197LASI¥%: REST & throughput &9 Al-driven AP i efficiency & 9 Blockchain API i

throughput #1 Low-code API efficiency i

« HANT¥NU: Trade-off $¥1119 throughput tay efficiency (Kim & Lee, 2022; Zhang et al,,

2023)

- 9991190 AITUAUUTUN (Wang et al., 2022)

Comparison of Throughput and Efficiency Across APl Types

100 - - Throughput (reg/s or tx/s)
m Efficiency (%)
80 | 1 —
60 1 | . =
18]
3
s
40_ - I — — — — — — — M— -
20 1 o s .
0
REST apnQ- . we‘,g.ocmeﬂ ok pe -code P
p-arive?
API Type
2 2 nsmnsiSeuliisu Throughput wag Efficiency
CYPRRGRILRHT
o . y ANEINNTED
Wew (U) Usglan AP nsUsEeynely NAGWD y
Tunsldau
Fielding (2000) | REST Web services A5 100 req/s 5095U Al LiAY
Hartig & Peérez - .
GraphQL Data querying anN1TLI8n 30% YIUINITNU Al
(2017)
Chen et al. Al-driven Real-time Latency 200 ms,
an latency
(2024) (WebSocket) systems 85% accuracy
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ANUUaeniy +80%, |
Li et al. (2024) | Blockchain APl | Secure storage W throughput
throughput -60%

Kumar et al. Simplified antan 50%, Lﬁmmmﬁwsju
Low-code API . o o

(2023) development 5995U 20% Tunudugeou
Al-driven - - - .

Roberts (2022) Scalable apps UseaNdNIN +35% ESuANUanny
(Serverless)

ANENNTMUATIEU
. SyUULSEalnil: Latency 200 ms @u1saanadld (Chen et al., 2024; Liu et al., 2023)
- anuUaense: Throughput 40 tx/s ananseufilél (Li et al, 2024; Wang et al., 2022)

« Low-code: 5895U 20% @1un5av818le (Kumar et al,, 2023; Patel, 2023)

anusy

(% '
(% a s I

wamsnumussunssuesandussutlundsiluandiidiuindumesinelusunsudssand (AP) 7
ysannsiumaluladUaausedvg (A) fidnennlunsindsEansanveswonduadatelnlognadl
Foddey nslangludunsinsmeideyaidudou dilussaniamganii APl dufufsfosas 35
(Roberts, 2022; Yang et al., 2024) ag19l5Ana ausaneasiiiiatue 200 fad3unl (Chen et

=

al,, 2024) ifiowfisuiu REST APl WUUSBRNTAITAuMUIIaLRes 20 Saddund (Fielding, 2000) 1Ju

'
v A o w

Tednnaiiddglunsuszgndldiuszuuvalnifideinisnisnevaussiismidy Wy ssuunsumme
AnluvsoN1sAIVANEIUENG (Liu et al., 2023)

Tusuaadasnds n15y3annng Blockchain APl anansariinszfuasdasndsveszuule
1ndedeay 80 (Li et al, 2024; Zhang et al, 2023) donAdaeiuauues Kim & Lee (2022) ufudon
483 Blockchain lun1ssnwiainugndesvesdeya ag1elsinin n1sanasvesdnsinisdatoya
(throughput) Fa¥esas 60 WewSeudiauiu REST APl ludes fafidifydmsussuuiifiinudesnis
USN0U5IN35UE9 1Y 52UUNSIRUNTE loT (Internet of Things)

dmsunsauLnanasunle Low-code APl wiiinazdrvaniatluniswaulansissag 50
(Kumar et al., 2023) LLazLﬁmiama‘lﬁﬁgﬁlﬁﬁmmLﬁ'ﬁ'Emnﬁp}é’m‘f,ﬂmﬂimﬁqmmsaa%qLLaﬂwﬁLﬂ%’uléfdw
Ty udTnmuannsalunissesunududoud ifieciasay 20 (Patel, 2023) Fsdonndafiutofuny

Y84 Gupta & Sharma (2023) 1¥31115851958UU Al TUg9 WU 53UUUTTUIANANINNTDU Deep

Learning §4A9A@eManINSHAILILUUALANIEAUEAEUNINATY
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dlerBsulsuiunuisedeuntin Brown, 2021; Wang et al, 2022) namsaAnwiveneveulsn
Tun19iUssuliiau APl natnnateuszian laun REST, GraphQL, Al-driven API, Blockchain APl uag
Low-code API ag19asUdu SnvisdainiauensinseidwTumdiensmuaznsaasy el
wultarauaniadsUssansnmlddaauday

ogslafinny mafinwdideditauisuszns dun nisdrdaasnamenssunssuiidnwogly
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