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10. Coneprxanue Hay4HO-MCCIIEA0BATEIBCKON YaCTH MPOTPAMMBI

Cemectp 1
Ne HammenoBanwme 3Tanos, v IMonamuce
ILII. MTO3UIINI g g e E PYKOBOJ. O
= B35 (8 | BBIMONHEHMH
=
1. | UanuBuayansHOE 3a1aHue B pamkax | 18 nenens Otuer 45
MarucTepCKOro UCCIICIOBAHUS
2. | [Mocemenue nexiuu ot Huaweli 7.10.20 CkpuH 5
3. | Hocemenne Huawei Honor Cup| 15.10.20 doto 5
2020
4. | 3aueTrHoe BwICTyIUIeHHE Ha HayyHoM | 16.12.20 | Ilpesentanms | 10
CeMHHape
5. | [IpoxoxnaeHue ¢akynpratuBaoro | 30.11.20 — 15
kypca «Kubepdpusmueckue cucremsr: | 31.01.21
TEOPHS ¥ IPUIIOKCHUSD)
Wrorosas arrecrarus 3a4eT 80
[Toanucek cTynenTa
(nara)

[Toanuck Hay4YHOTO PYKOBOJUTENS
[Monnucs 3aB.kadenpoii
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B xome mepBoro cemectpa o0OydeHHs W BBINOJHEHUS MarucTepcKou
JUccepTaly ObUIN BBITIOTHEHBI CIEAYIONUE TeHCTBUSA:
e CdopmMmupoBaHbl epBOHaYAIbHAS 1€ U 33/1a4H;
e [IpoBeaeH aHAIUTUYECKUI 0030p UCTOYHHUKOB,;

e CKOppEKTHPOBAHbI LIEJIb U 3a7a4H.

[lepBoHavaNbHAS 11ENTh U 33]Ia4YH

[leas: Pa3zpabGortats amroputm QuibTpanuu CSV-(pailioB ¢ BO3MOKHOCTBIO
WU3MEHEHUS IPaBI QUIBTPAIK 0e3 BBIITyCKa HOBOM BEpCHU TPUIIOKEHHUS.
AxrtyanbHOCTh: CoOBpeMeHHBbIe HH(DOPMAIMOHHBIE CHCTEMBI, KaK TPaBHIIO
SBIIIOTCS BBICOKOHATPY)KEHHBIMH, COOTBETCTBEHHO BCTAcT 3ajadya OBICTPOH H
OecnpepbIBHOM 00paOOTKH JaHHBIX.

3anayu:

e [IpoBecTu 0030p CYHIECTBYIOUIUX TEXHOJIOTHI THHAMUYECKON
WHTEPIIPETAlNH KOAA

e PazpaboraTh anroput™ puiasTpauuu PM-¢paiaoB ¢ UCIOIB30BaHUEM
TEXHOJIOTY JUHAMWYECKON MHTEPIIPETALUUA KOIA

e [IpoBecTu TecTupoBaHue



AHanmuTH4YecKuii 0630p
1. Coop marepuana C COXpPaHEHHEM HCTOYHUKOB (CChUIOK) U €ro INepBUYHAs

KJIacCU(pUKAIIUSI

Tabmuna 1. [lepBuunas kraccudukamnus COOpaHHOTO MaTepuaia

Ccrlika

HasBanue caiita u pa3aena

AHHOTaUA

https://www.scien | Sciencedirect. Towards | 'enepariu  UCXOIHOTO KOJa, 3adad M
cedirect.com/scie | Frame-based Source Code | ma6aoHOB B3aMMOJICUCTBHUS TUISL
nce/article/pii/S14 | Generation for | pa3nmuYHBIX ~ ONMEPAlMOHHBIX  CHUCTEM
74667015404689 | Heterogeneous Real-time | peanbHOro BpeMeHH.
Environments

https://habr.com/r | Habr. SpEL injection Ocobennoctu  ucnojib3oBanus  SPEL,
u/company/dsec/b YSI3BUMOCTH, O0JIACTh NPUMEHCHUS U
log/433034/ CIOCOOBI OOHAPYKEHUS HHBEKIIUIA.
https://www.oreill | Oreilly. 5 - Database | Ucnonb3oBanne JACL, Kawa u Groovy

y.com/library/vie
w/oracle-
database-
programming/978
1555583293/ch05
html

Scripting using Non-Java
Languages

ISt paOOTHI ¢ Oa3aMM TaHHBIX.

https://www.resea
rchgate.net/public
ation/325503106
SQL_Injection_A
ttack_classificatio
n_through_the fe
ature_extraction_
of SQL_query_st
rings_using a Ga
p-
Weighted_String_
Subsequence_Ker

nel

ResearchGate. SQL
Attack

classification through the

Injection

feature extraction of SQL
query strings using a Gap-
Weighted

Subsequence Kernel

String

TectupoBanue MPUIIOKEHUS Ha
crocoOHOCT, BBOAa SQL  WHBEKIHIA,
CHOCOOBI BHCAPCHUA W 3alllUTBI OT HHUX,
00paboTka MJaHHBIX I OOECTICUCHHS

0€30I1aCHOCTH.

https://habr.com/r

Habr. Tunamuueckas

PaccmatpuBaercs cTpykTypa




u/post/154891/

HMHTEpIpeTanys

METaMOJIEeJIEH.

koMroHeHuToB MC ¢ muHAMHYECKOH

UHTEpIpeTalyuel MeTamoaenen

6 | https://www.scien | Sciencedirect. A HoBas meToz. ocHOBa 1t cOopa u
cedirect.com/scie | framework for capturing, | cTaTHCTHYECKOTO MOJICITUPOBAHUS
nce/article/pii/S09 | statistically modeling and | pa3BuTus moaeneii npu pa3paboTke
24271617303660 | analyzing the evolution of | nporpamMuoro obecreucHwus.

software models

7 | https://www.resea | ResearchGate. Incremental | I[IpeacraBnen moaxo/, KOTOPbI
rchgate.net/public | concrete syntax for 3HAYUTEIIBHO COKpAIaeT HEOOXO0IUMbIE
ation/221000769 | embedded languages with | ycunus a1 peanusanuu BCTPOSHHOTO
Incremental_conc | support for separate mabiaona DSL ¢ KOHKpeTHBIM
rete_syntax_for_e | compilation. CHHTAKCHCOM.
mbedded_languag
es

8 | https://habr.com/r | Habr. OCHOBBI METanporpaMMHPOBaHUS,
u/post/227753/ MeranporpaMMupoBaHue | PUEMbl U MpeumyinecTa. [Ipumep Ha

c npuMepamMu Ha | JS.
JavaScript

9 | https://www.sema | Semantic Scholar. Hcnons3oBanue PEryJISIpHBIX
nticscholar.org/pa | Annotated regular | BepaxkeHuUi.
per/Annotated- expressions and input-
regular- driven languages
expressions-and-
input-driven-

Sakharov/972b29
7765e1f62ce465c¢
64e24ea0b4690b3
cfad#extracted
10 | https://www.scite | Scitepress. Efficient | Merox nobaBieHns byHKIII

press.org/Papers/2
017/63558/63558.
pdf

runtime metaprogramming

services for Java

MCTAIlpOrpaMMHpOBaHUA B Java, JJI

IMOBBIIICHUA aOallTUBHOCTU BO BpEMA

BBITIOJTHCHUA, C HUCITIOJIB30BaAHNEM
HaaACKHOCTHU CHUCTCMBI CTaTUYCCKUX
THUIIOB n MMPONU3BOAUTCIILHOCTU




BUPTYaJIbHOW MAILIVHBI.

11 | https://hal.archive | HAL  archives-ouvertes. | PaccmarpuBaercs
S- Flexible METanporpaMMHpOBaHue, pediuekcus u
ouvertes.fr/inria- | metaprogramming and | acreKTHO-OPHUEHTHPOBAHHOE
00429568/ AOP in Java IpOrpaMMHUPOBAHHUE.

12 | https://www.scien | Sciencedirect. Zero—a | DKCIiepuMEHTAbHbIH CTaTHYECKH
cedirect.com/scie | blend of static typing and | Tunu3HpOBaHHBIHA, HIOJTHOCTBIO
nce/article/abs/pii | dynamic 00BEKTHO-OPHEHTUPOBAHHBIH SI3BIK
/S1477842408000 | metaprogramming MPOrPaMMHUPOBAHHUS C PeIICKCHEH.

146

13 | https://www.sema | Semantic Scholar. [Tpumep metanporpammbl Ha 2500 cTpok
nticscholar.org/pa | Metaprogramming JUI pa3BepThIBaHHUsS WED-KOMIOHEHTOB
per/Metaprogram | Applied to Web | ¢ mobGaBnenueM crernuanbHbix  XML-
ming-Applied-to- | Component Deployment KOH(HUTypaIui.

Web-Component-
Deployment-
Lowe-
Noga/64295805¢
b36e8bd5378aa2c
e5h7ea38c732e99
c

14 | https://www.scien | Sciencedirect. Hierarchical | TIpunoxxenue, B KOTOPOM, B OTIHYHE OT
cedirect.com/scie | representation of legal | GonpmnHCTBA METanporpamm,
nce/article/pii/074 | knowledge with | MeTanporpaMmupoBaHie He CBSI3aHO C
31066949008 metaprogramming iN | yopaBacHHEM  JIOTUKOW  BBIMOJHEHUS

logic. IPOTPaMMBEI.

15 | https://habr.com/r | Habr. Viy4meHsslid | MexaHu3Mbl MHTETpallid CKPUNTOB Ha
u/company/haulm | sandboxing mms Groovy | Groovy B Java koj.
ont/blog/445114/ | ckpunrtos

16 | https://www.code | Codeflow. Baenenne B | OO030p FreeMarker wu  mpumepsl

flow.site/ru/article
[freemarker-in-
spring-mvc-

tutorial

HUCIIOJIB30BaAHHUEC

FreeMarker B Spring MVC

ucnonp3oBanus B Spring MVC.




17

https://habr.com/r | Habr. FreeMarker | O630p Apache FreeMarker
u/post/420549/ 11a0JI0HBI

18

https://community | Jaspersoft. Using Groovy | Ilpumep nactpoiiku SQLGenerator mis
Jaspersoft.com/w | in a Filter Expression [I0JICTAHOBKH BhIpaskeHuit Groovy

iki/using-groovy-
filter-expression

19 | https://habr.com/r | Habr. MeranporpammupoBanue  —  0030p,
u/post/137446/ MeranporpaMMupoBanue | Kiaaccu(UKaius, 3a1aum.

20 | https://dzone.com | DZone. Learning the | Beenenue B SpEL, cuHTakcuc wu
/articles/learn- Spring Expression | ocobeHHOCTH SI3BIKK, OCHOBHBIE
spring- Language KOMIIOHEHTHI, TIPUMEPHI HCITOJIL30BAHHS.
expression-

language-with-

examples

2.

2.

KpaTtkoe wu3jioxeHue (IUTUPOBAHWE) COJCP)KAHUS HMCTOYHHUKOB, HMEIOIIETO
OTHOIIICHHE K TIpobIieMe.

Towards Frame-based Source Code Generation for Heterogeneous Real-time

Environments

OcHoBaHHOe Ha (peliMax co3laHuMe 3a7ady W 1IAOJOHOB CBS3U B
TeTEPOreHHBIX PACIPENCICHHBIX Cpellax pealbHOIO0 BPEMEHU IMpeaJiaraet
MHOTO HOBBIX BO3MOXHOCTEW JUIsl Mpolecca pa3padOTKM MNPOrpaMMHOIO
o0ecnieyeHrss B Takux cuctemax. OmHMOKM BO BpeMsl MPOrpaMMUPOBAHMS
MO>XHO YMEHBUIUTH 3a CYET abCTparupoBaHUs HEPYHKIMOHAIbHBIX I1a0JOHOB
U MX I[pPelOCTaBICHUS B MEHEe CIOXHOM cpene. OTH METOAbl TaKxke
MO/IPa3yMEBAOT MUHUMU3ALNIO TPeOOBaHUI K YPOBHIO 3HaHUI pa3paboTyuKa.
bnarogaps peammzaruun Ha C / C++. HyApplLang wMoxHO Hampsmyro
UCIIOJIb30BaTh JUIsl pa3pabOTKU CHCTEM, OCHOBaHHBIX Ha OOJIbLIMX 3ajaydax, C
y4E€TOM B3aUMOCBSI3€M CBSI3U. OTH 3alauyd MOTYT OBITh paclpeneseHbl Mo
pa3HbBIM OINEPAIMOHHBIM CUCTEMAaM, B TO BpeMs Kak pa3pabOTYUK MPUIIOKEHUS
JOJDKEH 3HATh TOJIbKO cBoicTBa uHpacTpykrypsl HYROS wu anHOTanum
HyAppLang ass co3nanust ¥ UCIOJIb30BaHUS KOMIIOHEHTOB 3371a4 U CBSI3U.

SpEL injection




B Spring SpEL ucnons3yetcs crutonis u psigoM. [lokazaTenbHBIM TPUMEPOM
MOXXHO CYHMTaTh Spring Security, Te mpaBa Ha3HA4YarTCs ¢ momombio SpEL
BoipakeHusi, Apache Camel wucnons3dyer SpEL APl ans dopmupoBanus
header’os. I'maBHo# ys3BuMocThIO siBsiercs CVE 2018-1273 Spring Data
Commons, kotopas Hanuiack B Metojie setPropertyValue u ocHoBbIBajach Ha
JBYX MpodJieMax:

1) HengocratouHasi caHuTH3alus 3HAYEHUW MEPEMEHHOM, Momajaromei B
ExpressionParser.

2) VcnionHeHue BbIpaKEHUS B paMKa CTaHIapTHOIO KOHTEKCTA.

5 - Database Scripting using Non-Java Languages

PaccmoTpena pabora ¢ 0azaMu JaHHBIX C HMCIIOJIb30BAHUEM CKPHUIITOBBIX
S3BIKOB, OTIWYHBIX OT Java. Oracle mpemmaraer Tonbko PL / SQL u Java s
IIporpaMMHUpPOBaHUs 0a3 JaHHBIX; OJTHAKO C TOSBJICHHUEM KOMIIMJIATOPOB Java
JUISL IPYTHX SI3BIKOB,  TOSIBJISIETCSI BO3MOXXHOCTH MOBTOPHO HCIIOJIb30BaTh
BUPTYaJIbHYIO MAaIIMHYy Java Ui BBINIOJIHCHUS OalT-Koaa, IMOJYYeHHOTO B
pe3yapTare KOMIWIAIMU B 0a3e JaHHBIX S3bIKOB, OTJIMYHBIX OT Java.
PaccmarpuBaercs ucnonb3zoBanue JACL, Kawa u Groovy mns pa6otsr ¢ B/I.
[IpeumymiectBo Groovy 3akirOyaeTcs B TOM, UYTO B OTJIMYHE OT JPYTHX
CKPUIITOBBIX SI3BIKOB OH J0OABJISIET BBICOKOYPOBHEBOE COMOCTAaBIEHUE C
cymecTByromuMu onbmrorekamu Java B mpumepax SQL u XML.

. SOL Injection Attack classification through the feature extraction of SOL query

strings using a Gap-Weighted String Subsequence Kernel

B nanHoil pabore uccienyercs ysS3BUMOCTb MPOTPAMMHOIO MPOAYKTa K
SQL-unbveknusiM. I[IpoBoauTcs TecTHpoBaHHME — CHadalla OINPEACTSIOTCS BCE
napameTpsl URL © cTOnOMOB/MOMCH JOCTYMHBIX JUIS IMOJB30BATEIBCKOTO
BBOJIa, a 3aTeéM MPOUCXOAUT HX TrpynmnupoBka mno tuny SQL 3ampoca,
MPOU3BOAMTCS UHBEKIMSA. ABTOPBI 0OHApYXuiK, 4To napameTpbl URL-agpeca
U BXOJHBIE CTOJIOIII WJIM TOJ€ C TEKCTOBBIM THUIOM Ys3BUMBbI Jisi SQL-

HNHBCKIINH. VA3BUMOCTh CHCTEMBI  BbI3BaHaA BBOAOM M  COACPKAHHUCM



napametrpoB URL-anpeca, KoTopble sIBHO 3ampaiiuBaioTcs B 0a3e JaHHBIX 0e3
KaKoW-1100 MpOBEpKU, (GUIbTpAlMK Wi 00paboTKa B TMEpPBYIO OYEpPE.b,
MO3TOMY PEAU3YETCsl peuieHne Uil 0OpaOOTKH € MCIOJB30BaHUEM METOJOB
PETyJIpHOTO BBIPAXKEHHSI, ONEpaToOpa MOATOTOBKH U YMPABISIOUICH CTPOKHU
MySQL. VcoBepuieHcTBOBaHHAsi MpPUKIAAHAs CHUCTEMA C OTUMH TpeMms
peleHusAMH JUIsi 0OpabOTKU IPOBEPSIETCS] IyTEM MOBTOPHOTO TECTUPOBAHMS,
KaK M B IPEABIIYIIEM TECTE, U PE3YTbTAThl CUCTEMBI SIBISIOTCSA O€30MaCHBIMU U
HE MOTYT OBITh UCHOJB30BaHbl C NOMOIIbI0 SQL-MHBEKINH, TOITOMY MOKHO
clenaTh BBIBOJ, YTO MPOBEPEHHBIC pEHICHUS a7 00paloTKu 3PQPEKTUBHO
MPEIOTBPAIIAIOT HATO)KEHUE CUCTEMBI MyTeM BHeApeHust SQL.

JIMHaMu4eckas MHTEpIpeTalusa MEeTaMOAeIeH

OcHOBHBIE KJIacChl 3a/ad, KOTOpble TPEOYIOT TOBBIMICHUS YpPOBHSA
abctpakiuu [10:

a. 3a7auu C IMHAMHUYECKON NpeaMeTHOIl 00J1acThI0, TJI€ U3MEHEHUE
CTPYKTYPBl M TIapaMETPOB MOJEIHN SIBJISIOTCS INTATHBIM PEKUMOM
GyHKIHMOHUPOBAHUS

b. 3amaun BrIIOUAromMEe C€JaA00-CBA3AHHBLIC JAaHHBIC WA JaHHBIE C
HETMOCTOSTHHOW CTPYKTYPO#, MapaMeTpamMu WK JJOTUKOU 00pabOTKu

MHorocnoiiHass ~ cTpykrypa KommnoHeHToB WMC ¢ JuHamMudeckou
WHTEpIIpeTaluel MeTaMojieliell 3aMbIKAaeTCsl CHU3Y Ha CaMOOIKCHIBAIOIIEE
XpaHwiuiie (OrpaHMYeHHOE YpOBHEM aOCTpakIMM METaMoOJelH), a CBEepXy
3aMBIKACTCS Ha IOJH30BATENs, KOTOPHIM MOXET MOAU(PHUIIMPOBATH HE TOJIBKO
JTaHHBIC, HO U MeTaJaHHbIe, epeHanaxuBas VC moj mocTOsTHHO MEHSFOIITHECS
TpeOOBaHMs pelIaeMor 3a7a4yd, B OTOM W COCTOUT THOKOCTh TOJIXO0/a H
yOpOIIeHue MOIU(UKAIIMH CHCTEM, CHIDKCHHE HEOOXOAMMOTO YpPOBHS
KBATM(UKAIMKA TIOJH30BATESl TPH BHECEHUW HU3MEHEHHM B CTPYKTYpYy U
dbyakun. MecTo ke apXUTeKTopa MPOrpaMMHBIX PEIIEHUH U MPOTPAMMUCTOB
B CO3M[aHMHM TIPOTPAMMHOTO OOECIICYCHUS C TIOBBIIMICHHBIM ypPOBHEM
abcTpakmuu, T.e. B peaju3aldd MeTaMojelu (YTO SIBISETCS, €CTECTBEHHO,

OoJiee TpyAHOUM UHXKEHEPHOM 3aaueit). Ho B KOHEUHOM UTOTe, TTOAXO0/] OKyIaeT



06651, 6J1aroz[ap$1 MOBBINICHUIO IMOBTOPHOI'O HCIOJB30BaHUA KOJa C BBICOKOM
a6CTpaKHHeﬁ, aBTOMATU3allMkM MHOI'MX 3aJa4 CBA3bIBAHUA KOMIIOHCHTOB,
CHMKCHUIO BJIMAHHUA  YCIOBCUCCKOI'O q)aKTopa Ipu MOI[I/I(bI/IKaHHI/I 151
HHTCTpaliM CHUCTCM HW VYIPOUICHUM HHTCIpalv MCKAY KOMIIOHCHTaMH
IIpOrpaMMHBIX CUCTCM.

A framework for capturing, statistically modeling and analyzing the evolution

of software models

B nmanHO# cTaThe mNpeacTaBieHa HOBas METONOJOTHYECKAas OCHOBA IS
cOopa ¥ CTAaTUCTUYECKOTO MOJICUPOBAHUS Pa3BUTHUSI MOJEIIEH MPpH pa3paboTKe
nporpamMmHoro obecnedenus. Ilnatdopma QukcUpyeT H3MEHEHHS MEXIY
BEPCUSIMU MOJICJIEM C TOYKHU 3PEHUSI ONEpPAN PEIaKTUPOBAHUSA KaK HHU3KOTO
(BHYTpEHHEr0), TaK H© BBICOKOTO YypPOBHA (BUAUMBIE pa3pabOTUHKY),
NpUMEHSIEMbIX MexX1y BepcusiMu. OCHOBHOE MPUMEHEHHE pa3pabOTaHHOU
1aTGOPMBI COCTOUT B TOM, YTOOBI KOHTPOJIUPOBATH CO3/IaHUE PEATUCTUYHBIX
UCTOpUN  MoOJelel, KOTOpble  MpeIHa3HAYeHbl JUIsl  UCIOJIb30BaHUs
WHCTPYMEHTOB YIPABJICHUS BEPCHUSIMU MOJECIEH. ABTOpPBl NPEACTABISAIOT
apXUTEKTYypy TeHepaTopa MoOJeJied W TOKa3bIBAIOT, KaK TIE€HEpUpPOBATH
CllyyallHbl€ TMOCJIEIOBATEIbHOCTU M3 CTAaTUCTUYECKUX MOJEINIEH, KOTOpbIE
VIPABIAKOT  IPOLECCOM  TEHEpaluH. JlanpHenee  KUCHOJIb30BAaHUE
CTATUCTUYECKUX MOJEJICH BKIIOYAET pa3jIMuHbIe 3a7a4yd MPOTHO3UPOBAHUS U
MOJEIUPOBAHUS.

Incremental concrete syntax for embedded languages with support for separate

compilation

B naHHOM cTaTbe TPEACTABJIEH HOBBIA MOAXOJA IS BKIFOYCHUSA

HEoOXOoaMMOro cuHTakcuca s BcrpoeHHbIx DSL. OcHoBHas unes
3aKJII0YACTCS B TOM, YTOOBI JaTh BO3MOXKHOCTH pPa3pabOTYMKaAM SI3bIKOB
MOCTENIEHHO ONpeNeaTh CUHTaKCUC DSL ¢ OMOIIBIO OTAEIbHBIX IPaMMAaTHK.
[lo cpaBHEHHMIO C aHaJOTMYHBIMH pabOTaMHU, OCHOBHOE IPEUMYIIECTBO
JTAHHOTO TOJX0Ja COCTOUT B TOM, YTO HEOOXOJIMMO YKa3bIBaTh TOJIBKO YaCTH

KOHKpPETHOTO cuHTakcuca DSL. 3To uMeeT 4eThipe OCHOBHBIX MPUEMYIIECTBA!



1) HeoOXoAMMOCTh yKa3aTh KOHKPETHBINM cuHTakcuc DSL s Tex wacteid, rae
KOHKPETHBI CHHTAaKCHUC S3bIKa XOCTa KOH(IMKTYET C yKa3aHHWEM JIaHHOTO
CUHTAaKCHCAa JIOMEHa, 2) TakKod TNOAXOJ MOJAJEPKUBAECT IOCTEIIEHHOE
OMpeNieJIeHHe KOHKPETHOTo cuHTakcuca DSL, uYrto mnomoraer cokpaTuTh
HavyallbHBIE YCHIIUS, HeoOXxomumble mpu paspabotke EDS, 3) peanmsanms
BcTpoeHHOro DSL MoskeT ObITh HE3aBUCUMOM OT SI3bIKa XOCTa. JTO 00JeryaeT
noBTOpHOE Hcmnois3oBanue EDSLimplementations, ecnu s3bIK  XOCTa
KOMIIWINPYETCS B MpEACTaBlIEHUE OallT-KoJa, Takoe Kak OaiT-koj Java wim
CIL,

4) pa3paboTYMKH MOTYT OTACIbHO KOMIWJIMpOBaTh peaymsanuu EDSL u
pacnpocTpaHsATh OCHOBHOM OaiT-kox. [lo3ke KOHEUHbIE MOJIb30BATEIN MOTYT
3arpy»atb ABonuHble Bepcun EDSL u coctaBHoOM (aiin

8. MeTtanporpaMMHMpPOBaHUE ¢ IpUMEpPAMHM Ha JavaScript

[IpuemMbl MeTanmporpaMMHUPOBAHUS

e CrTunp  omMcaHud  3aJaud:  JEKJIApaTUBHBIM  (MeTalaHHbBIE),
MCITOJIb30BAaHNE UMITEPATUBHBIX U (DYHKIIMOHATBLHBIX BCTABOK

e Xemmu (accolMaTUBHBIE MAaCCUBBI) 3apaHee He 3HaeM KItod: let a = {};
a[key] = value;

e UHTrepnpeTamus CTPOK, MPUIAYMBIBAEM CBOW CHHTAKCHCHI WU Oepem
oO1enpuHsATHIE (json, Js, regexp ...) ;

o [Ipumecu (mixins): 3apaHee He 3HaeM Kyna jgo0OaBuMm function
mixin(a) { a.fn=()=> {... } };

o 3ambikanus (closures): nepconanuszupyem dpynkuuu fn = (a=> () =>a
* 2)(value)

[IpeumytiecTBa MeTanpOrpaMMHPOBAHHUS .

e PaszMep Koja: yamie pe3K0 YMEHBIIAETCA, HO MHOTJa MOYKET HEMHOIO
YBEJIMYUBATHCS,

e DBBICTPOJCHCTBHE: HE3HAUUTEIBHO CHUXXATHCS, HO IPU TPaMOTHOU
pean3anuu OCTaeTCs MPUMEPHO TEM ¥KE;

e ['uOKOCTh: MPOTPpaMMHBIM KOJi CTAaHOBHUTCS 00Jie€ YHHBEPCAJIbHBIM,
cthepa npumenenus [10 pacmmpsieTcs;

e Unterpanus: oOBIYHO 3HAYUTEILHO YIPOIIACTCS U TPEOyeT MEHBIIE
U3MEHEHUH KOJia;



e VYa0BONbCTBHE OT pPabOTHI: METANpOrpaMMHpPOBAThH HMHTEPECHEE
IMO9TOMY YIOBOJILCTBUA U MOTHBALIUN 60J'II>HIC;
e CkopocTh pa3pabOTKH: pa3pabaThiBaTh JOJIbIIE, a IOAJACPKUBATH
3HAYUTENIBHO MPOILIE, IKOHOMUTCS YMa BPEMEHH
9. Annotated regular expressions and input-driven languages

PerynsipHbie BbIpaX€HHUsI paCIIMPSIOTCS IIyTEM Pa3[EICHUs TEPMaA Ha JIEBBIE
CKOOKH, TpaBble CKOOKM U HEUTpaJIbHBIE TEPMBI, & TAKXKE IyTEM JOOABICHMUS
aHHOTAIMil TEepMOB. OTH paCHIMPEHHBIC BBIPAKCHHS OMNPEICIIIOT HaO0p
XOpOILIO BJIOKEHHBIX S3BIKOB, YIPABISEMbIX BBOAOM. OHU aHaJIU3HUPYHOTCS B
JIMHEWHOM BPEMEHHU I10 pa3Mepy BXOJIHBIX NaHHBIX. JlepeBbs CHHTaKCHYECKOTO

aHaJIM3a OCHOBAHbI HA CKOOKAaxX M MIPHUOPUTETAX OIEPATOPOB.

10.Efficient runtime metaprogramming services for Java

ABTOpBI NpeUIaraloT MeTo ] A00aBiIeHus PYHKIMI METanmporpaMMHUPOBAHUS
B Java, g TOBBIIEHWA ANANTUBHOCTH BO BpEMsl BBINOJHEHHS, C
WCIOJIb30BAHUEM  HAJEKHOCTA  CUCTEMBbl  CTAaTHYECKUX  THUIOB WU
IIPOU3BOJIUTEIIBHOCTH BUPTYAJIBHOW MalvHbL. J[aHHBIM METOA MOANEPKUBAECT
JUHaMHuecKoe no0aBieHHUE, yJaleHUe U 3aMEHYy METOJIOB U MOJel Kiacca, a
TaKXKe JTAHAMUAYECKYIO reHEepaLuno KOJa. Bo3smoxHocTn
METaINporpaMMHUpPOBaHUs MPEJOCTABISIIOTCA B BUAE OMOIMOTEKH, MOITOMY HH
A3bIK Java, HU ero BUPTyalibHAsl MalllMHA HE U3MEHSIOTCS. ABTOPBI OLICHUBAIOT
pazpaboranHyto cucteMy noja Ha3zBanuemM JMPLib u cpaBHuBaIoT ee ¢
CYILIECTBYIOLIMMH CHCTEMaMH METaporpaMMHUpOBaHus i maaTdopmsl Java u
JPYTUX BBICOKO ONTUMHU3MPOBAHHBIX JTUHAMUYECKHX s3bikoB. JMPLIib
o0ecreynBaeT TaKyr K€ MPOU3BOJUTEILHOCTh BO BPEMsI BBINOJHEHHUS, YTO U
CylLIecTByIoIlasi camas ObICTpasi cHUCTeMa, KOTOpash H3MEHSET pealln3aluio
BUPTYJIbHOM MalvMHbl Java. bojee TOro, AaHHas CHUCTEMAa HE CHUKAET
IIPOU3BOJIUTENIBHOCTh, KOTJa METAIpPOrPAMMHUPOBAHUE HE HCIIOJB3YETCS, H
NOTPeOISIET MEHBIIIE PECYypCOB TMaMATH, YE€M OCTAJIbHBIE peanu3aluu s
aTgopMel Java.

11. Flexible metaprogramming and AOP in Java




OcHoBbIBasiCb Ha €IMHOM MoOJenu dYacTUyHoro otpaxenus, Reflex
IIPEAOCTABISAECT KaK CTPYKTYpHbIE, TAaK M IIOBEACHYECKHE BO3MOYKHOCTH,
KOTOpBIE XOPOWIO MOAXOAAT ISl MOIAECPKKH AaCHEKTHO-OPUEHTUPOBAHHOTO
nporpamMmmupoBanusa. byayun yHuBepcampHbiM sapoM s AOIL,  Reflex
JOTIOJIHUTENBHO MOAACPKUBAET KOMIIO3UIUIO ACTIEKTOB, a TAKXKE ONPE/ICIICHUE
(3aBUCSIIUX OT MPEAMETHOM 00JacTH) SI3BIKOB acnekToB. B pesynbrare Reflex
MO3BOJISIET CO3/1aBaTh MPUJIOKEHUS, OOBEAMHSS AaCHEeKThl, HAIMCAaHHBIE Ha
PAa3JIMYHBIX A3BIKAX aCIEKTOB, a TAKKE SKCIIEPUMEHTHUPYS CO CTAPbIMH U HOBBIE
s3piku AOIL. Bonee Hu3kue ypoBHu Reflex cTaOumbHBI, Kak WX apXHUTEKTYpa,
TaK M peanu3anus ObUIH MOATBEPKICHBI B X0JI€ LIEJIOT0 Ppsijia SKCIEPUMEHTOB, B
YaCTHOCTH € MOJEIISIMU MapaJuIeIbHOTO IIPOrpaMMUPOBAHUS.

12. Zero—a blend of static typing and dynamic metaprogramming

B crarbe omnmcaH HOBBIM  SA3bIK  IporpaMMupoBaHus  Zero -
HKCIEPUMEHTAIbHBIA CTATUUECKU TUIIM3UPOBAHHBIN, MOJHOCTHIO OOBEKTHO-
OPUEHTUPOBAHHBIA S3BIK MPOrpaMMUpOBaHUsl ¢ peduiekcuend. PednexTuBHbIe
OCOOCHHOCTH  OXBaThIBAIOT CAMOAHAJINW3, a TaKXkKe CTPYKTYpHbIE H
NOBEACHUYECKUE PEQIIEKCUU, OTpa)kalolUe CPEICTBA BKIKOYAIOT O€30MacHbIE
3aMEHbl METOJI0OB M KJIacCOB M JETAJIbHYI0 MOAM(PHUKAIUIO METOI0B. ITO
MO3BOJIIET MporpamMmaM Ha Zero ObICTpO aJanTUpPOBAaThCsl K TpeOOBaHUAM
BPEMEHHM BBINTOMHEHUA. OTpaKEHUE IMOBEICHUS PEATU3ZYETCS C ITOMOIIBIO
00pabOTYMKOB (XYKOB), KOTOpHIE MOTYT OBITh NPHCOCAMHEHBI KO BCEM
A3BIKOBBIM KOHCTPYKIIMSIM Ha OCHOBE 3aMblKaHUU. Zero oOecrnedynBaeT
3(()EKTUBHYIO CHCTEMY CTATHUYECKOW THUIHM3ALUUU C PACHIMPEHHUSIMU BPEMEHU
BBIIIOJIHEHHA. MeTOoapl  SBISIOTCS  3HAYEHWSMHM  NEPBOrO  Kjacca U
MPEACTABIAIOTCS Kak OOBEKTBI, KOIJAa TaKoe MpeACTaBIeHUE TpeOyeTcs.
Hcnone3yss Takoe mTpeacTaBieHue, Zero o00ecreurBaeT  AJIETaHTHOE
UCITOJIb30BAHUE CTATUYECKU TUU3UPOBAHHBIX METOA0B BBICILIErO MOPSIIKA.

13. Metaprogramming Applied to Web Component Deployment

Pa3paborana wmetanmporpamMma, KOTOpas WHTETPUPYET CYIICCTBYIOIIHE

KOMIIOHEHTBl B  apXUTEKTypy BeO-3ampocoB. XOTS aBTOPHl  PEIIUIU



peannzoBath mnpotokon simpleXML nns  ymoOGcTBa UTEHHA, TOJIHOE
coorBercTBHEe SOAP 1 WSDL J5ieTko JOCTHXKUMO C MOMOIIBI) TEXHOJOTUHU
MeTanporpamMmmupoBadus.  O4YeBUAHO, METANPOrPaMMHUPOBAHHE  XOPOIIO
paGoTaetr B 3TOil obnactu. B COBOKymHOCTH pa3Mep MporpamMmbl COCTABIISET
aamb 2500 LOC. 310  mnoka3plBa€T  OJHO M3  MPEUMYIIECTB
MetarnporpammupoBadusi. C TOUYKH 3pEHHUS apXUTEKTYypbl aBTOPHI OTMEYAIOT,
YTO CUCTEMbI METAMPOrPAMMHUPOBAHUS UMEIOT XOPOIINI YPOBEHb aOCTPaKIIUH.
WNukancynupys okonmo 82000 LOC 3a uwucteiM uHTepdeiicom, Recoder
MPEAOCTAaBISCT IOJHOE CTPYKTYpPHOE JEPEBO C TMOJHBIM CEMaHTUYECKUM
aHaJIN30M u TIOIICPAKKOMN 0o0mmx npeoOpa3zoBaHUM. CucreMsl
METANpPOrpaMMHUPOBAHUS  JENAIOT  CIIOKHBIE TEXHOJIOTUM  KOMIMWJISTOPOB
JIETKOJOCTYNHBIMU. Kak TakoBble, OHU SIBJISIIOTCSI MOJIE3HBIM CTPOUTEIIBHBIM
0J10KOM J1J1 00JIe€ KPYITHBIX CUCTEM.

14. Hierarchical representation of legal knowledge with metaprogramming in logic

B nmaHHOW cTathe ONMCAaHO MPEACTABICHUE IOPUIMNYECKUX 3HAHUWA B
YIPaBJISIEMON METaJOTUKE. ABTOPHI YTBEPXKIAIOT, UTO HOPUIUYECKUE 3HAHMS
MHOT'OCJIOWHBI, U1 TIO3TOMY OJIHOYPOBHEBOMY SI3bIKY MPEJACTaBICHUS HEIOCTAET
HEOOXOMMMOM  BbIpasuTeabHOCTH. Knaccudukanuss 103BOJSET  aBTOpam
ONpPEACIUTh MHOTOYPOBHEBYIO MOJIENb IOPUANYECKUX 3HAHUW M OJIHO3HAYHOE
COOTBETCTBHE C YPOBHSIMHU MeETalporpaMMupoBaHus B Joruke. [Ipumep
BBIDA)KEH Ha MHOTOYPOBHEBOM SI3BIKE€ IIPOIPAMMUPOBAHHUS METAJOTHUKH,
KOTOpBIM oOecreunBaeT corjamieHue o0 MMEHax W HCIOJIb3YeT OTpakKeHHUe
MEXy YPOBHSMU. ABTOPHI MOKa3aJid, YTO UX MPEICTABICHUS JOCTATOUHO JJIsI
OTpaXEHUSI HEKOTOPBIX BaXKHBIX ACIEKTOB HOPUJIMYECKOW aprymeHrtanuu. B
YACTHOCTU MPOJIEMOHCTPUPOBAIIM, KaK IOpUJIUNYECKas TE€PMEHEBTHKA, TO €CTh
MPUHIUIIBI  TOJKOBAHUS PA3JIMYHBIX MPABOBBIX HMCTOYHUMKOB, TaKUX Kak
MOJIOKEHUS, JIeIa ¥ T.JI., MOTYT OBITh BKJIFOUCHBI B TIPEICTABJICHHE.

15. Vayumenusiit Sandboxing mist Groovy CKpuriToB

ABTOp HcceayeT BOMPOC MCIONIb30BaHUA (Groovy B KauecTBE ILUIAT(POPMBI

s ckpuntuHra Ha JVM. OH pacckasplBaeT O pa3jIMYHbIX MEXaHU3Max



UHTETpaI U TOKa3bIBACT, YTO 3a TO MPUXOAUTCS IIATUTH O€30MaCHOCTHIO.
O003Ha4YeHbl HECKOJIBKO KOHLEMIHNMA, TaKUX KaK KacTOMan3epbl KOMITWJISALINAH,
KOTOpbIE  yOPOIIAIOT  HM3OJSILUI0  CPElbl  BBINOJHEHUS  CKPHIITOB.
CylecTByonMe KacToMai3epbl, JOCTymHble B aucTpuOytuBe Groovy, u
JIOCTYIIHBIE TOTOBBIE MpOeKThl Mo sandboxing’y B oOlieM ciiydae HE MOTYT
rapaHTUpoBaTh OE30MACHOCTH 3alyCKa CKPUMNTOB (KOHEYHO, 3TO 3aBUCUT OT
MOJIB30BATENIEN U OT TOr0, OTKYAA MPULIEN CKPHIIT).

[IpoieMOHCTPUPOBAHO, KAaK MOKHO OOOMTH ATH OTPAHUYEHUS C MOMOIIBIO
paclIMpeHuid I TPOBEPKH THUMOB. PacumimpeHust i1 MPOBEPKU THUIIOB
HACTOJIbKO (YHKUIMOHAJIbHBI, 4YTO BBl MOXETE€ CO3/1aTh COOCTBEHHBIC
cooOuieHust 00 omuOKke BO BpeMsi KOMIWIALUK CKpUNTOB. boiee Toro, caenas
BCE O3TO M 3aKAUIMPOBAB CKPHUIITHI, MOXHO IMOJYYUTh [OPA3UTEIBHOE
HOBBIIICHHUE ITPOU3BOAUTEIIBHOCTH IIPU HUCIIOJTHEHUU CKPUIITOB.

16. Beenenue B ucnonb3zoanue FreeMarker 8 Spring MVC

ABTOp KpaTtko pacckasbiBaeT o FreeMarker. IlpuBonut nmpumep paboThl B
Spring MVC — noaxitoueHHe 3aBUCHMMOCTEH, yCTaHOBKA KOH(MUTYypanud u
CO37aHus 11a0JI0HA.

17. FreeMarker 111a0JioHBI

PaccmarpuBaercs Apache FreeMarker — 310 MexaHHM3M MIa0JOHOB:
oubsmoTreka Java ajig reHepanuu TeKcToBoro BeiBoja (HTML-ctpanuiisl, xml,
daiinpl KoHGUTrypanuu, UCXOAHBIA Koa M.T.N. Ha Bxom momaercs miaGioH,
Harpumep html B KOTOpOM ecTh CrieaIbHBIE BRIPKCHHS, TIOITOTABIMBAIOTCS
JAHHBIC COOTBETCTBYIONIHME ITHUM BhIpakeHWeM, a Freemarker nuramwdecku
BCTaBIIACT AT JAHHBIC W TOJy4aeTCs JUHAMUYECKH 3alOJHEHHBIN JOKYMEHT.
Taxk ke aBTOp MPUBOAUT MPUMEP UCIIOJIB30BaHUS U CO3AaHUS 11a0I0HA.

18. Using Groovy in a Filter Expression

[IpuBoauTCcs mpuMep OUHAMHYECKOW BCTaBKM (Groovy BBIpaKEHUW B
Security XML daitn as moy4eHus 10CTyna K 00beKTy ayTeHTHU(DHKAIHH.

19.MeTanporpaMMHUpPOBAHUE




MeranporpaMMupoBaHMe —  3TO  NapagurmMa  IOCTPOEHUs  KoAa
UH(GOPMAITMOHHON CHUCTEMBI C JAMHAMUYECKUM H3MEHEHHUEM MOBEICHUS WIIH
CTPYKTYpbl B 3aBUCUMOCTH OT JaHHBIX, JEHCTBUM II0JIb30BATEN WIA
B3aUMOJICUCTBUS C APYTMMHU CHUCTEMaMHU. 3aJadyd METapOorpaMMHPOBAHUSA:
NOBBILIEHHE aOCTpakUUU KOJa U €ro rMOKOCTH, NMOBTOPHOE HCIOJIb30BaHUE,
yCKOpeHHue pa3pabOTKH, YHPOIIEHWE MEKCUCTEMHOW HHTErpauuu. TexXHukKu
METalpOrpaMMUpPOBaHUsl —  KOMIWIMPYEMBIE,  HHTEPIPUTHPYEMBIE U

TUOpUJIHBIC.

20.Learning the Spring Expression Language

Cratbs mocBsiieHa ocHOBaM paboTel co SPEL. ABTOp pacckaspiBaeT o
OCHOBHBIX (YHKIMSAX © cuHTakcuce Spring Expression Language Ha
HECKOJbKMX HeOonmpmmx mpuMepax. SPEL — 310 ogHa W3 MOIIHBIX
ocobenHoctel Spring framework. SI3pIk BeIpakeHUI MOXKET ObITh MPUMEHEH K

pa3IMYHBIM 00JIACTSIM MPHIIOKEHHSI, pa3paboTaHHOTO Ha SPring.

21.Anamus u CUCTCMAaTUu3aluAa MaTcpualia.

Tabnuna 2. Pe3ynbpTaT aHanu3a mMaTepuaia

Ne Hayunast l'on Hunamuueckast | Mcnonb3oBaHue Nwmeer IIpucyrcrByer
HCTOYHUKA | CTaThs MyONUKalUK | MHTEpIpeTalusi | peryisipHbIX npsMoe HCXOJIHBIN KOJT
Koaa BBIpa)KeHI/Iﬁ OTHOILIICHUEC
kK M]J],
1 Ha 2015 Ha Her Ha Her
Her 2018 Ha la Ha Ha
3 VYuebHoe | 2016 Her Her Her Her
nocobue
4 Ha 2018 a Her Her Ha
5 Her 2012 Ha Her Ha Her
6 a 2016 Ha Her Her Her
7 Ha 2012 Ja Ja Her Her
8 Her 2014 Ha Her Ha Ha
9 Ha 2020 Her Ja Ha Her
10 Ha 2019 Ha Her Ha Her
11 Ha 2018 Ha Her Ha Her
12 a 2019 Ha Her Her Her




13 Ha 2012 Ha Ja Her Her
14 a 2004 Ja Her Her Her
15 Her 2019 Ha Her Ha Jla
16 Her 2020 Ha Her Ha Jla
17 Her 2018 Ja Her Ja a
18 Her 2019 Ja Ja Ja a
19 Her 2014 Ha Her a Ha
20 Her 2018 Ja Her Ja a
BriBoabl

Hanbonee mosie3HbIMU SBISIOTCS UCTOYHUKH 2 U 18. ANTOpUTMBI, KOTOPBIE
WCIMOJIB3YETCSI B JJAHHBIX MCTOYHHUKAX, MOXXHO HCIMOJIb30BaTh KAK MPUMEPHI IS
JanbHenIe Moau@uKaluu B COOTBETCTBUM C IEIBI0 M 33/lauaMl MarucTepCKoOu

JIUCCEPTALINH.




CkoppeKTupOoBaHHasl 1IeJb U 3a]1a4u

Lens: PazpabGotars anroput™ ¢GuiabTpauu CSV-(pailioB ¢ BO3MOXKHOCTBIO
JMHAMHYECKON KOH(PUTypaluy IpaBUil U MapaMeTpOB (GUIbTPOB.
3anauu:
1. IlpoBectn  0030p  CYLIECTBYIOIIMX  TEXHOJIOTMH  JUHAMHYECKON
UHTEPIIPETALNN KO/
2. CrnpoexkTHpoBaTh aTOPUTM (PUIBTpauu CSV-(ailiioB
3. CdopmupoBaTh METPUKU ITPOU3BOJUTEIBHOCTH aIrOPUTMA
4. Peanu3oBaTh NPOTOTUIBI C HMCHOJIB30BAHMEM TEXHOJIOTHI JHMHAMHYECKOM
UHTEPIIpEeTalny KOIa
5. IIpoBectu TecTUpOBaHUE B YCIOBUSAX BBICOKOHATPYKEHHOIO Tpaduka
6. CpaBHUTP METPUKH MPOU3BOJUTEIBHOCTH TOJYYCHHBIX TMPOTOTHUIIOB

anroput™ma QprIbTpauu
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