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Object-oriented programming XXII. APIs

Application Programming Interface

1/00

Cnocob ans gsyx unmn 6oriee KOMMNbIOTEPHbLIX NPOrpaMmmMm B3anMoLeNCTBOBATb

Apyr C Apyrom
Cucremubie cnyxb6bl
POSIX Win32 0S/2
nporpaMmmMa nporpammMa nporpaMmMa
B K B n
B:::A pai hos | Piyanunan | [ POUCCCH | Besonactocts
Y y
POSIX | win32 | 0S/2 Se—— e
rloAcucreMa Inopcucrema [© Inogcucreua cucTeMsl Ynpasnenue obbexTamu i EDI
A \ \ I panBepbi Mukposapo
CucreMHbin uHTEepghenc YCTPOKUCTB
l | Cnon annapaTueix abcTpaxkumin (HAL)|
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MukpouHTepdeunc

void _ cdecl gsort(

void * _Base,
size t _NumOfElements,
size t _SizeOfElements,

int (__cdecl * PtFuncCompare) (const void *, const void *));



Windows.h (WIinAPI)

#include <Windows.h>
LRESULT CALLBACK WndProc(HWND hwnd, UINT msg, WPARAM wParam, LPARAM lParam);
int WINAPI WinMain(

HINSTANCE hInstance, I\ERr\ (¢S &EN[d=, LPSTR commandLine, INT commandShow)

{
HWND hwnd = NULL; MSG msg = {}; WNDCLASS wc = {};
wc.hInstance = hInstance; wc.lpfnWndProc = WndProc; wc.lpszClassName = "Window Class";
wc.style = CS_HREDRAW | CS_VREDRAW;
if (!RegisterClass(&wc)) return 1;
hwnd = CreateWindow("Window Class", "App Title", WS_OVERLAPPEDWINDOW, CW_USEDEFAULT,
CW_USEDEFAULT, 500, 500, NULL, NULL, hInstance, NULL);
if (!'hwnd) return 1;
while (GetMessage(&msg, NULL, 0, 0)) {
TranslateMessage(&msg);
DispatchMessage(&msg);
}
return msg.wParam;
}

https://learn.microsoft.com/en-us/windows/win32/apiindex/windows-api-list



https://learn.microsoft.com/en-us/windows/win32/apiindex/windows-api-list

Windows.h (WIinAPI)

LRESULT CALLBACK WndProc(HWND hwnd, UINT msg, WPARAM wParam, LPARAM 1Param) {
switch(msg) {
case WM_LBUTTONDOWN :
MessageBox (
hwnd, "Left Button Clicked", "An Event Happened", MB_OK | MB_ICONINFORMATION);
return 0;
case WM_CLOSE:
PostQuitMessage(9);
return 0;
default:
return DefWindowProc(hwnd, msg, wParam, lParam);

https://learn.microsoft.com/en-us/windows/win32/learnwin32/vour-first-windows-program



https://learn.microsoft.com/en-us/windows/win32/learnwin32/your-first-windows-program

“While working on Dota 2 in 2012, several engineers at Valve joined
the team to help. I was working on something that used a lot of
Window's API calls and I was grumpy and said "ugh Windows API
sucks." One of the engineers said, "You know, I wrote USER.DLL, I
was 19 at the time."”

D. Kirsch

https://twitter.com/ZoidCTFE/status/1726719694919569410
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[pyrne nHtepgeunceoi

e [padmyeckme

o DirectX (DirectDraw/Direct3D)
o Vulkan
o OpenGL
e [lnatdopmMeHHbIe
o  Android/iOS
o Graph API
o CUDA
e CerteBble
o gRPC
o GraphQL
o Web API



Hanpumep

"meta": { "data": {
"build_time": "date": "2021-01-02",

"2021-06-01T07:03:25.055Z", “states": 56,

"license": "CC-BY-4.0", “cases”: {
"version": "2.0-beta", “total®: {
"field_definitions": [ “value™: 20327598,

{ calﬁulated E { )
"name": "Total test results”, poPgliZ;in—pepcent )
S ¢occ,
"prior_names": [ "seven_day_change_percent”:

"totalTestResults"” 7.6
] }
}s }
s

https://covidtracking.com/data/api/version-2



https://covidtracking.com/data/api/version-2

XXIIl. Mogenb PrnyapacoHa™

* https://www.crummy.com/



https://www.crummy.com/

Object-oriented programming XXIll. RMM 1/00
LO. Plain 'ol XML

POST /appointmentService HTTP/1.1
[various other headers]
<openSlotRequest date = "2010-01-04" doctor = "mjones"/>

HTTP/1.1 200 OK
[various headers]

<openSlotList>
<slot start = "1400" end = "1450">
<doctor id = "mjones"/>
</slot>
<slot start = "1600" end = "1650">
<doctor id = "mjones"/>
</slot>
</openSlotList>

https://martinfowler.com/articles/richardsonMaturityModel.html

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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LO. Plain 'ol XML

POST /appointmentService HTTP/1.1

[various other headers]

<appointmentRequest>
<slot doctor = "mjones" start = "1400" end = "1450"/>
<patient id = "jsmith"/>

</appointmentRequest>



L1. Resources

POST /doctors/mjones HTTP/1.1
[various other headers]
<openSlotRequest date = "2010-01-04"/>

HTTP/1.1 200 OK
[various headers]
<openSlotList>
<slot id = "1234" doctor
<slot id = "5678" doctor
</openSlotList>

"1400" end
"1600" end

"1450" />
"1650" />

"mjones"” start
"mjones"” start

BmecTo ogHoro “knacca”, KOTOpbl OTBEYaeT 3a BCe MNOBeAEHWEe NporpamMmbl, OeriaeTcsd MHOro
“KnaccoB”, Kaxabl N3 KOTOPbIX OTBEYaeT 3a CBOKO crieynanusauuio (“single responsibility”)



L1. Resources

POST /slots/1234 HTTP/1.1
[various other headers]
<appointmentRequest>
<patient id = "jsmith"/>
</appointmentRequest>

AHanornyHo obbekTam, pecypcC no3sosndeT oToXXaeCTBUTb rnoBeageHne CMCTtemMbl C
KOHerTHOVI CYLLHOCTbIO, KaK MeTO/[] C 3K3eMIJIAPOM



L2. HTTP methods

GET /doctors/mjones/slots?date=20100104&status=open HTTP/1.1
Host: royalhope.nhs.uk

POST /slots/1234 HTTP/1.1
[various other headers]
<appointmentRequest>
<patient id = "jsmith"/>
</appointmentRequest>

B npegbigywmx npumepax metoq POST mcnonb3oBancsa u3-za HEOOXoOAMMOCTHU
cooTBeTCTBOBaThL nportokony HTTP



L2. HTTP methods

HTTP/1.1 201 Created

Location: slots/1234/appointment

[various headers]

<appointment>
<slot id = "1234" doctor = "mjones" start = "1400" end = "1450"/>
<patient id = "jsmith"/>

</appointment>

B atom cnyyae “rnaronel” HTTP ncnonb3yoTcs B CTPOromMm COOTBETCTBUM CcO cTaHaapTom, GET —
BbesonacHaga onepauusi (HA4Ero He N3MEHSIET), @ 3HAYUT — NO3BOSAET KALLUMPOBaTb pe3ynbraT

https://www.rfc-editor.orqg/rfc/rfc9110.html#name-method-definitions



https://www.rfc-editor.org/rfc/rfc9110.html#name-method-definitions

L2. HTTP methods

HTTP/1.1 409 Conflict
[various headers]
<openSlotList>

<slot id = "5678" doctor = "mjones" start = "1600" end = "1650"/>
</openSlotList>

BTopo MHCTpymMeHT — koabl owmnbok, Hanpumep, B amanasoHe 400-499, ona Toro, 4ToObl He
BKMNtoYaTb coobLyeHme ob owmnbke B cam OTBET



L3. HATEOAS

HTTP/1.1 200 OK
[various headers]
<openSlotList>

<slot id = "1234" doctor = "mjones" start = "1400" end = "1450">
<link rel = "/linkrels/slot/book™
uri = "/slots/1234"/>
</slot>
<slot id = "5678" doctor = "mjones" start = "1600" end = "1650">

<link rel = "/linkrels/slot/book"
uri = "/slots/5678"/>
</slot>
</openSlotlList>

Hypertext As The Engine Of Application State — Hannune “nogckasok” 0 JanbHENLWNX OENCTBUSX



L3. HATEOAS

HTTP/1.1 201 Created
Location: http://royalhope.nhs.uk/slots/1234/appointment
[various headers]
<appointment>
<slot id = "1234" doctor = "mjones" start = "1400" end = "1450"/>
<patient id = "jsmith"/>
<link rel = "/linkrels/appointment/cancel™
uri = "/slots/1234/appointment"/>

<link rel = "/linkrels/appointment/changeTime"
uri = "/doctors/mjones/slots?date=20100104&status=open”/>
</appointment>

JT0, Hanpumep, MO3BONSAET M3MEHATb cxemy 6e3 BefoMa KIMEHTOB, ynyywaeTr “BMAUMOCTL”
pecypcos (discoverability)



Representational State Transfer (REST)

“If the engine of application state (and hence the API) is not being driven
by hypertext, then it cannot be RESTful and cannot be a REST API.”

L1. bopbba C yCrnoXXHEHMEM apXUTEKTYpPbl C MOMOLLbIO NpUHUMNA “pasgensn u
BnacTtByn” (pasbuBaem CTpaHuLy Ha MHOXECTBO PECYPCOB)

L2. CraHgapTtHble TepMmuHbl (HTTP-metogbl B npumepe)  noO3BOMAKT
YHUPULUMpPOBATL 3anpoChl CO CTOPOHbI KITMEHTOB

L3. BkntoyeHne OoCTyNHbIX PECYPCOB B TEMO OTBETA NO3BONSET cAenaTh Pecypchl
BUOMMbBIMW ONSA KIMTMEHTOB, Urpasa porb AOKyMeHTauun/cneumdukaumm

https://ics.uci.edu/~fielding/pubs/dissertation/fielding dissertation.pdf



https://ics.uci.edu/~fielding/pubs/dissertation/fielding_dissertation.pdf

RESTful API

® ... HE 3aBUCUT OT KOHKPETHOro NnpoToKoNa nepenayvn gaHHbIX (identification =
interaction, separation of concerns)

® ... He [OO/MKEeH W3MEeHATb NPOTOKOSM, HO MOXEeT [AOMNOJSIHATb €ro, ecnwu
cneundukaumsa otcytctByerT, Hanp., PATCH, link (generic interface)

® ... He TpebyeT OT KnMeHTa npenBapuUTENbLHOrO 3HaHUA, BCA MHJ OpMauns
OOCTyMHa U3 camoro nHtepdgenca (hypertext-driven, “code-on-demand”)

® ... He npuBA3biBaeT KIMEHTOB K KOHKPETHOW CXxemMe, MNO3BOSdA CcepBepy

MEHATb CTPYKTYpYy, NpPW YCNoBUM, 4YTO HOBas WHMOpMauus [OCTynHa B
nHtepdoence (decoupling of client and server)



