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Summary

Computer Supported Workplace Administration Tools Development and
Research

This master‘s degree work consists of three main parts: static analysis methods review,
DisksDB system requirement specification and summary of results of static code analysis.

In the first part, introducing to principles of main static analysis methods, static analysis
tool FxCop and writing of its rule .

In second part, introducing to analyzed system requirement specification. Also systems
main source code data, that was used on static code analysis.

In third part, analysing static analysis tool FxCop output. For more clarity, they were
analysed in several ways.

All part results were put in conclusions.



Santrauka

Sis magistrinis darbas susideda i§ trijy pagrindiniy daliy: statinés analizés metody
apzvalgos, DisksDB sistemos reikalavimy specifikacijos, ir gauty statinés kodo analizés rezultaty
apibendrinimo.

Pirmojoje dalyje pateikiami pagrindiniai statinés analiz€¢ metody veikimo principai,
supazindinama su statinés analizés jrankiu FxCop bei taisykliy raSymo principais.

Antroje dalyje pateikiama analizuojamos sistemos pagrindinai reikalavimai ir ju
apraSymai. Pateikiami pagrindinai realizuotos sistemos duomenys, kurie naudojami statinés
analizés metu.

Trecioje dalyje analizuojami statinés analizés metu FxCop jrankio pateikti rezultatai. Jie,
aiSkumo délei, pateikiami jvairiais pjuviais.

Visy gauty rezultaty apibendrinimas pateikiamas iSvadose.



1. Ivadas

Programinés irangos kiirimas yra gana sudétingas procesas kadangi jis susideda i$ keleto
etapy: reikalavimy analizés, projektavimo, kiirimo, testavimo, idiegimo, vartotoju mokymais,
palaikymo bei tobulinimo. Visi §ie etapai yra labai svarbiis, todél kiekvienas i§ ju turi bati
atliktas kokybiskai. Taciau, kaip ir kiekvienoje srityje problemy iSvengti yra sunku, todél turi
biiti imtasi tam tikry priemoniy joms sumazinti.

Turbtit pagrindinis etapas, kurio metu galima susidurti su esminémis ne tik Sio bet ir
ankstesniy etapy klaidomis, yra testavimas. Pagrindinés priezastys dél kuriy testavimo metu gali
atsirasti klaidy yra Sios:

e nesusipratimai, neapsizitiréjimai, prasta komunikacija;
e programos sudétingumas;

e programuotojo klaidos;

e besikeiciantys reikalavimai;

e riboti projektavimo terminai;

e dokumentacijos stoka;

e dokumentacijos kokybés;

e prasti P[ kiirimo irankiai;

e Ziniy ar iSsilavinimo stoka;

e ir panasiai....

Dazniausiai pasitaikancios programavimo klaidos yra[10].

Testavimas gali buti atlickamas keletu budy. Jis yra susijgs su produkto elgsenos
suzadinimu ir biiseny stebéjimu. Todé¢l labai svarbu ji nustatyti pacioje PI kiirimo pradzioj.
Taciau yra ir kity biidu uztikrinan¢iy kokybg. Vienas i$ ju — statinés kodo analizés metodas.

Statiné kodo analizé — tai P] analiz¢, kuri atlickama jos nepaleidus. Ji yra susijusi su
statiniu sistemos atvaizdavimu, iSrySkinant potencialias problemas. Kad pasiekti efektyvia nauda
testavimas ir statiné analizé turi biiti naudojami kartu, jie yra vienas kita papildantys procesai [5].

Siame darbe buvo atliktas DisksDB programinés jrangos kiirimo procesas, kuris apémé
reikalavimy analizés, projektavimo, programavimo testavimo bei diegimo etapus. Visi Sie etapai
yra aprasyti darbe.

Sio darbo tyrimo sritis statinés analizés metodas ir jo taikymas. Tyrimo objektas statinio
kodo metodo taikymas programinés irangos programinio kodo klaidy paieskai.

Darbo tikslas iStirti statinés analizés metoda. Tam naudojamas FxCop jrankis, kuriame
pateiktos statinés analizés taisyklés. Analizé buvo atlieckama su jau sukurta programa. Ji buvo

sukompiliuota ir pateikta analizei keleto .dll ir .exe faily rinkiniy pavidalu. Atlikus stating



analize, buvo pateikti jvair@is prane$imai, kurie buvo véliau buvo iSanalizuoti. Sios analizés
rezultatai taip pat pateikti Siame darbe.

Atsizvelgus i analizés rezultatus, buvo pakeistas DisksDB kodas. Daugiausia démesio buvo
skirta kritiniams praneSimams.

Darbo uzdaviniai:

1. Apzvelgti statinés analizés metodus;

2. atlikti statinés kodo metodikos analizg;

3. suprojektuoti pasirinktos programinés irangos architektiira;

4. atlikti pasirinktos programinés jrangos kokybés tyrima, iSbandant statinio kodo
metodika;

5. suprojektuoti ir iSbandyti nauja statinio kodo analizés jrankio taisykle.

Problema

Pagrindinis daznai pasitaikantis kuriamy sistemy trikumas — kokybés stoka. Nedideléms
sistemoms ja uztikrinti néra itin sunku, taciau jei kalbama apie dideles sistemas, kokybés
uztikrinimo klausimas yra itin aktualus ir svarbus, kadangi jos uztikrinimu reikia pradéti riipintis
ankstyvoje projektavimo fazéje.

Sistemos sutrikimy taisymas vélyvoje kiirimo fazéje, imonei gali atnesti didziules iSlaidas,
todél svarbu laiku nustatyti galimus sutrikimus. Kodo perziiira yra vienas i§ biidu uztikrinanciy
programinés jrangos kokybg. Taciau zmogui tai atlikti gali buti sudétinga, nes jis daznai
susiduria su tokiomis klifitimis kaip, laiko apribojimai, ribota aptarnavimo apimtis. Kompiuteriai
gali atlikti daugeli uzduociy, su kuriom zmogus nesusitvarko.

Kita svarbi problema, kuri dazniausiai pasitaiko didelése kompanijose - tai parasyto kodo
vientisumas. Tai reiskia, kad programuotojams raSant programini koda, turi buti laikomasi
bendry taisykliy, kurios nustatytos kompanijos viduje.

Sukurta sistema ,,DisksDB* iy problemy tai pat nei§vengé. Taciau $i sistema néra didelg,
o jos klaidy taisymas nesukelty dideliy finansiniy nuostoliy, taciau tai pareikalauty papildomuy

laiko sanauduy.



2. Statinés analizés metody apZvalga

Analizés tikslas iSanalizuoti projektavimo proceso ir statinés analizés metodus. Apzvelgti

statinés analizés procesa.

2.1. Statinés analizés metodo vieta ir rolé programy kiirimo procese

Pagrindinis daznai pasitaikantis kuriamy sistemy trikumas — kokybés stoka. Nedideléms
sistemoms ja uztikrinti néra itin sunku, taciau jei kalbama apie dideles sistemas, kokybés
uztikrinimo klausimas yra itin aktualus ir svarbus, kadangi jos uztikrinimu reikia pradéti rupintis
ankstyvoje projektavimo fazéje.

Sistemos sutrikimy taisymas vélyvoje kiirimo fazéje, imonei gali atnesti didziules iSlaidas,
todél svarbu laiku nustatyti galimus sutrikimus. Vienas i§ geriausiy biidy, nustatyti sistemos
sutrikimus — statinés analizés metodo taikymas.

Zemiau pateiktame paveiksle pateiktas programinés jrangos karimo ciklas, kuriame

parodyta, kurioje vietoje turi biiti vykdoma statiné analizé [5][6].

Statiné
Sorind Analizé
orin S
Apsaugos perzidra (irankiai) Rizikos [2valginiai
reikalavimai Rizikos Rizika paremtos alllZ;Iizé testal  gaugumo
\ analizé apsaugos testai \ / \ |0Ziai
Testavimo . Srities
Reikalavimai ir Modeliai planai Kodas Testavimo griztamoj
panaudojimo atvejai rezultatai reakcija

1 pav. Programinés jrangos kirimo ciklas.

Kita svarbi problema, kuria gali iSspregsti statinés analizés metodas, dazniausiai pasitaiko
didelése kompanijose - tai paraSyto kodo vientisumas. Tai reiskia, kad programuotojams rasSant

programinj koda, turi buti laikomasi bendry taisykliy, kurios nustatytos kompanijos viduje.

2.2. Statiné analizé

Bet koks irankis, kuris analizuoja koda, jo nevykdant, atlieka stating analiz¢. Kad aptikty
saugumo problemas statinés analizés jrankiai turi veikti pana$iai kaip ir raSybos tikrintojai. Jie
iesko jvairiy, gerai suprantamy klaidy. Taciau klaidy neaptinkamumas dar nereiskia, kad klaidu
néra, tai tik garantuoja, kad programiniame kode néra nustatyty konkreciy dazniausiai

pasitaikanc¢iy problemy.



Daugumai patyrusiy programuotojy statiné analizé yra naudinga. Taciau ji nepadaro jy dar

didesniais profesionalais. Kai kuriais atvejais statiné analizé yra naudojama Zymiai pla¢iau, negu

daugelis zmoniy isivaizduoja.

Statiné analizé yra tinkama identifikuojant apsaugos problemas dél keleto priezas¢iu:

statiné analizé vykdoma nuodugniai, nuolatos ir be nukrypimy. Taip
programuotojas yra informuojamas apie iSkilusias problemas, ar kurios kodo dalys
yra lengvai vykdomos dinaminiu testavimu;

analizuojant patj koda, gali buti parodomos esminés klaidos priezastys, o ne kuris
nors i§ jos simptomy. Tai yra ypa¢ svarbu norint isitikinti, kad pazeidimai yra
pataisyti tinkamai;

statiné analizé gali rasti klaidas ankstyvoje programinés ijrangos vystymo fazgje,
prie§ paleidziant programa pirma karta. Anksti suradus klaidas yra ne tik
sumazinami klaidos taisymo kastai, bet ir greito griztamojo rysSio ciklas gali padéti
programuotojo darbui: programuotojas turi galimybe iStaisyti klaidas, kuriy
anks¢iau nesitikéjo atsirasiant;

atsiradus naujai ataky atmainai, pasitelkiant statinés analizés metoda, galima
lengvai perziuréti didele teksto dali, ir pamatyti, kur nauja ataka galéty ivykti. Kai
kurie apsaugos defektai egzistuoja programinéje irangoje mety metus, kol jie yra
surandami. Tod¢l galimybé apzvelgti patikima koda dél naujai iSaiskinty trikumy

tampa neikainojama.

Klaidy programy kode, statinés analizés jrankiai ieSko pagal fiksuota struktiiry ar taisykliu

rinkinj. Labiau pazengusius irankius laikui bégant galima papildyti naujomis taisyklémis, tac¢iau

jeigu taisyklé iki tol néra paraSyta ieSkant konkrecios problemos, irankis niekada neras

problemos.

Statinés analizés jrankiy iSvestis vis dar reikalauja zmogaus jvertinimo. [rankiui néra

galimybiy automatiskai suprasti, kuri problema yra daugiau ar maziau svarbi vartotojui, todél

néra galimybiy iSvengti paieskos iSvedamuose praneSimuose ir nusprgsti kurie i§ juy turi buti

pataisyti, o kurie turi priimting rizikos lygi [5].

Statinés analizés etapai:

Valdymo srauto analizé. Tikrina ciklus su daug i§¢jimo ir {¢jimo taSky, randa
nepasiekiama koda ir t.t.

Duomeny naudojimo analizé. Randa neaprasytus kintamuosius, kintamuosius
apraSytus dukart be tarpinio priskyrimo, kintamuosius, kurie apraSyti bet niekada

nepanaudoti ir t.t.



e Sgsajos analizé. Tikrina paprogramiy ir procediiry apraSymy nepriestaringuma bei
Jju panaudojima

e Informacijos srauto analizé. Nustato iSeities (angl. output) reikSmiy
priklausomybes. NeieSko anomalijy, bet iSrySkina informacija kodo perzitirai ar
analizei

o Keliy analizé. Parenka programos vykdymo kelia ir nurodo operatorius, vykdomus

Siuo keliu. Be to, labai naudinga apzvalgos metu [7].

i
Yaldymo srauto analizeé

Duomeny naudojimo analize
Sgsajos analizé
Informacijos srauto analizé |

Keliy analizé

i
';!;I
2 pav. Statinés analizés metodo etapai.

2.3. Statinés analizés metodai

Statinés analizés metodai analizés jrankiuose vykdomi daugmaz vienodai (zr. 3 pav.). jie
visi priima koda, suformuoja modeli, kuris ji atvaizduoja, ji analizuoja naudojantis turimomis

ziniomis ir baigia pateikdamas rezultatus vartotojui.

10



L #]
o

: %58
Modelio Analize Rezultaty
formavimas pateikimas

Zinios

3 pav. Bendri statinés analizés jrankio procesai

Modelio formavimas

Statinés analizés jrankis analizuojama programos koda pavercia | programos modeli —
duomeny struktiiry rinkinj, kuris atspindi koda. Toks jrankio sukurtas modelis glaudziai siejasi
su analizés rasimi, kurig jis atlieka. Bendrai paémus, statinés analizés jrankiai daug ka perima i$
kompiliatoriy, kadangi daug statinés analizés metoduy buvo sukurta zmoniy, dirbanciy su
kompiliatoriais ir kompiliavimo optimizavimo problemomis.

Modelio formavimo metu yra naudojami skirtingi statinés analizés metodai. Toliau

apraSyti svarbiausi statinés analizés irankiy metodai ir duomeny struktiiros.

1) Leksikos analizé
Irankiai, kurie operuoja programiniu kodu, darba pradeda transformuojant koda i simboliuy
eilutes, pasalinant nesvarbias programos teksto savybes, tokias kaip tarpai ar komentarai. Toks
simboliy srauto sukiirimas vadinamas leksikos analize. Leksikos analizés taisyklés daznai

naudoja iprastas iSraiSkas, kad buty galima identifikuoti simbolius. Pateiktame pavyzdyje (Zr.

11



1 pavyzdys.) pavaizduotos paprastos leksikos analizés taisyklés, kurios gali biiti naudojamos
zemiau nurodyto C kalbos programos fragmento apdorojimui.

C kalbos programos fragmentas:

if (ret) // probably true
mat[x] [y] = END VAL;

Sis kodas pateikia tokias simboliy sekas:

IF LPAREN ID(ret) RPAREN ID(mat) LBRACKET ID(x) RBRACKET LBRACKET
ID(y) RBRACKET EQUAL ID(END VAL) SEMI

12




1 pavyzdys. Paprastos leksikos analizés taisyklés.

return IF; }

return LPAREN; }

return RPAREN; }

return LBRACKET; }

return LBRACKET; }

return EQUAL; }

return SEMI; }

/* ignore whitespace */ }
/* ignore comments */ }
return ID; }

| — — ~ ~

/L \t\n]+/
AVAVARY
/la-zA-7Z] [a-zA-Z0-9]*"/

e e T e T e e N

2) Gramatiné analizé (angl. Parsing)

Kalbos analizatorius simboliy srauto palyginimui naudoja nuo konteksto nepriklausoma
gramatika (angl. context-free grammar (CFG)). Gramatika sudaro rezultaty rinkiniai, kurie
apibiidina kalboje esancius simbolius (elementus). Kalbos analizatorius atlieka kilmés nustatyma
palygindamas simboliy srauta su rezultaty rinkiniais. Jeigu kiekvienas simbolis yra sujungtas su
simboliu i§ kurio jis kilgs, tuomet formuojamas analizés medis. Pateiktame pavyzdyje (zr. 2

pavyzdys.) iSvardintas rezultaty rinkinys, kuris gali atlikti paprasto simboliy srauto gramating

analize.
2 pavyzdys. Rezultaty taisyklés paprasto simboliy srauto analizei.
stmt := if stmt | assign_ stmt
if stmt := IF LPAREN expr RPAREN stmt
expr := lval
assign stmt := lval EQUAL expr SEMI
lval = ID | arr_access
arr_access := ID arr index+
arr idx := LBRACKET expr RBRACKET

Paveiksle pavaizduotas gramatinés analizés medis (zr. 4 pav.), sukurtas naudojantis

rezultaty taisyklémis (Zr. 2 pavyzdys.).

13




stmt

b

if stmt
" T
= T,
_— H'“‘“mx
..""-H-F- ""'1
eXpr stmt
lwval aasign atmt
L f/’/ \‘\H
ID(ret) /__,.f"' *«HHHH
}.f'" "-\.*‘
1lwval exXpr
arr access lwval
____.-""-' “‘MHH
re ; ~a. |
ID(mat) arr_idx arr_idx ID(END_VAL)
expr exXpr
lwal 1lwval
ID(x) ID(y)

4 pav. Gramatinés analizés medis, iSvestas is simboliy sekos

3) Abstrakti sintaksé

Tam tikri stilistiniai tikrinimai geriausiai vykdomi analizés medziu, kadangi jis tiksliausiai
atspindi programini koda. Taciau atlickant sudétinga analizg, analizés medis gali biiti nepatogus
del daugelio priezasCiy. Medzio taskai iSvedami i§ gramatiniy rezultato taisykliy, kurios gali
pateikti negalutinius simbolius. Tie simboliai egzistuoja tik dél to, kad gramatiné analizé biity
lengva ir nedviprasmiska, o ne dél to kad buty sudarytas lengvai suprantamas medis. Todél ji
dazniausia geriau iSgauti tiek i§ gramatikos detaliy, tiek i§ sintaksinio cukraus pateikto
programos tekste.

Duomeny strukttira, kuri atlieka Siuos dalykus vadinama abstrakcios sintaksés medis (angl.
abstract syntax tree (AST)). AST tikslas — pateikti standartizuota programos versija, tinkama
vélesnei analizei. AST paprastai sudaromas susiejant medzio konstrukcija su gramatikos

rezultato taisyklémis.
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if stmt

o "'\--\_\_\_\___
o —
— Te—
____/‘ -"‘--\.\_\_\___
— -H--_
_/---/ l -\-\-\-\-\-\-"'--\_\_\_\_\_\_\_
il T
NOT assign stmt NO QP
P -
/‘ s
L \.\
COMPARE_EQ // ™
P e -,
A Iy arr idx ID(END VAL)
ID(ret) 0 T
r'e Ty
arr idx ID(y)
,//. \“‘“a.____x
e 'Y
ID(mat) ID(x)

5 pav. Abstrakcios sintaksés medis (AST)

4) Semantiné analizé

Formuojant AST, tuo pat metu yra formuojama simboliy lentelé. Kiekvienam programos
identifikatoriui, simboliy lentel¢ priskiria tam tikro tipo identifikatoriy su rodykle i jo aprasyma
ar paskelbima.

Turédamas AST ir simboliy lentelg, statinés analizés jrankis atlieka tipo tikrinima. Tipo
tikrinimo informacija yra labai svarbi objektiskai orientuotos kalbos analizei, kadangi objekto
tipas nustato metody rinkinj, kurj objektas gali taikyti.

Kompiliatoriuose simboliy suskaidymas ir tipy tikrinimas yra vadinamas semantine analize
(angl. semantic analysis) kadangi kompiliatorius priskiria reikSmes programoje esantiems
simboliams. Statinés analizés irankiai, kurie naudoja Sias duomenuy struktiras turi Zymuy
pranaSuma lyginant su tais, kurie nenaudoja. Pavyzdziui, jie gali teisingai suprasti perkrauty
operatoriy reikSmes C++ kalboje arba nustatyti, kad Java metodas doPost() yra HttpServiet
realizacijos dalis. Sios galimybés leidzia jrankiui atlikti naudingus programos struktiiros
tikrinimus. Tokiems tikrinimams yta naudojamas terminas struktiiriné analizé (angl. structural
analys).

Atlikus semanting analizg, kompiliatoriy ir labiau pazengusiu statinés analizés irankiy
keliai i$siskiria. Naujesni kompiliatoriai naudoja AST bei simboliy ir tipy informacija tarpinio
atvaizdavimo (intermediate representation) generavimui. Tai yra bendra masininio kodo versija,
tinkama optimizavimui ir konvertavimui i platformai budinga objektini koda. Statinés analizés
kelias néra tokie aiSkus. priklausomai nuo atliekamos analizés tipo, statines analizés jrankis AST
medyje gali atlikti papildomas transformacijas arba gali sugeneruoti savo tarpiniy atvaizdavimy
ivairove, tenkinanti jo poreikius.

Jei statinés analizés irankis naudoja savo tarpinius atvaizdavimus, paprastai atsizvelgia i
priskyrimus, iS§siSakojimus, ciklus ir funkcijos kvietimus (juos galima traktuoti ivairiais btidais).
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Tarpinis atvaizdavimas kuri naudoja statinés analizés irankis, dazniausia yra aukstesnio
lygio programos atvaizdavimas, nei to, kuri naudoja kompiliatorius. Pavyzdziui, C kalbos
kompiliatorius greifiausia savo tarpiniam atvaizdavimui konvertuos visus struktiiriniy lauky
rySius 1 baity peréjimus struktiiroje, o statinés analizés irankis tes struktiiros lauky susiejima

pagal vardus.

5) Kontrolinio srauto sekimas
Daugelis statinés analizés algoritmy perziiiri skirtingus vykdymo atvejus, kurie gali ivykti
paleidus funkcija. Kad tuos algoritmus padaryti efektyviais, dauguma irankiy vietoj AST arba
tarpinio atvaizdavimo suformuoja kontrolinio srauto grafa (control flow graph). Kontrolinio
srauto grafo mazguose yra baziniai blokai (basic blocks): komandy sekos, kurios visada bus
ivykdytos pradedant pirma ir baigiant paskutine, be galimybés praleisti nors viena. Kontrolinio
srauto grafe yra nurodoma ribos, o atitinkamas kontrolinis srutas pereina tarp bloky. Galinés

ribos atitinka galimus ciklus.

3 pavyzdys. C kalbos programos fragmentas sudarantis keturis pagrindinius blokus.

if (a > b) {
nConsec = 0;

} else {

sl getHexChar (1) ;
s2 getHexChar (2) ;
}

return nConsec;

Nurodyto programos fragmento (zr. 3 pavyzdys.) kontrolinio srauto grafe (zr. 6 pav.) keturi
baziniai blokai suzyméti nuo bb0 iki bb3. Kiekvieno i§ S$iy bloky komandos yra pateiktos
programinio kodo forma, taCiau baziné¢ blokin¢ struktiira statinés analizés jrankyje dazniausia
turi nuorodas i AST mazgus arba jrankio tarpinio atvaizdavimo mazgus.

Kai paleidziama programa, jos kontrolinis srautas gali buiti apibréztas baziniy blokuy
rinkiniu, kuriuos ji vykdo. Pédsakas (trace) tai baziniy bloky seka, kuri charakterizuoja peréjima
per koda. Auksciau pateiktam kodui (Zr. 3 pavyzdys.) egzistuoja du galimi veikimo keliai. Tie du
keliai pazenklinti dviem unikaliais pédsakais [ bb0, bbl, bb3 ] ir [ bb0, bb2, bb3 ] kontrolinio

srauto grafe (zr. 6 pav.)
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bb0

if (a > b)
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bb1 bb2
nConsec = 0; 51 = getHexChar (a);
= 52 = getHexChar (b);
‘\\\\
\\ -
.
\‘\\ /
\\\‘\ /
\\‘\\\ /
., ‘(/,

bb3

return nconsec; ‘

6 pav. Kontrolinio srauto grafas su keturiais baziniais blokais

Kreipiniy grafas (call graph) vaizduoja galimus kontrolinius srautus tarp funkciju ir
metody. Nesant funkcijos nuorody ar virtualiy metody, kreipiniy grafo konstravimas yra
funkcijos identifikatoriy, nurodyty funkcijoje, analizé. Grafo mazgai atitinka funkcijas, o
rodyklés galimus funkcijy kreipinius.

Programos fragmentas su trimis funkcijomis (zr. 4 pavyzdys.) ir Sios programos kreipiniy

grafas (zr. 7 pav.) patekti zemiau.

4 pavyzdys. Programos fragmentas su trimis_funkcijomis.

int larry(int fish) {
if (fish) {

moe (1) ;
} else {
curly () ;

}

}

int moe (int scissors) {
if (scissors) {
curly () ;

moe (0) ;

} else {
curly () ;

}

}

int curly() {
/* empty */

}
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7 pav. Programos fragmento (Zr. 4 pavyzdys.) kreipiniy grafas
6) Duomeny srauto sekimas

Duomeny srauto analizés algoritmai programoje analizuoja duomeny judéjima.
Kompiliatoriai atlicka duomeny srauto analiz¢ kad paskirstyti registrus, pasalinti neveikianti
koda, ir atlikti daug kity optimizavimy. Duomeny srauto analizé paprastai apima funkcijos
kontrolinio srauto grafo kirtima ir stebéjima kur yra generuojamos duomeny reikSmes ir kur jos
yra naudojamos. Funkcijos konvertavimas i vieneting statinio priskyrimo (Static Single
Assignment (SSA)) forma iSsprendzia daug duomeny srauto problemy. SSA formoje funkcijos
kintamajam reikSme leidZziama priskirti tik viena karta. Pritaikant §i apribojima, nauji kintamieji
turi buti pateikiami programoje. Kompiliatoriaus literatiiroje, nauji kintamieji dazniausia yra
pateikti papildant tikraji kintamojo varda apatiniu skaitiniu indeksu, kad kintamajam x priskyrus
reikSme tris kartus, perraSyta programa juos perduos kintamiesiems x;, x2, ir x3.

SSA forma yra naudinga, nes lengva nustatyti kiekvieno kintamojo, pateikto programoje,
reik§meés kilme. Sia savybe turi daugelis taikomuju programy. Pavyzdziui, jei SSA kintamajam
kada nors yra priskiriama pastovi reikSmé, Sia reikSme SSA kintamasis gali biiti pakeistas
visuose panaudojimuose. Sis metodas vadinamas pastovios reikimés platinimu (constant
propagation). Jis yra naudingas ieSkant apsaugos spraguy, tokiy kaip ikoduoty (hard-coded)

slaptazodziy ar Sifravimo rakty.

5 pavyzdys. TEA sifravimo algoritmo fragmentas, jprasta programinio kodo forma

sum + delta ;

sum & top;

+ (z<<4)+4+k[0] » z4+sum ~ (z>>5)+k[1];
& top;

+ (y<<4)+k[2] * y+sum ~ (y>>5)+k[3];
& top;

)
=
=

Il

sum

N N KK
Il
N N KK
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6 pavyzdys. TEA sifravimo algoritmo fragmentas, vienetiné statinio priskyrimo forma (SSA)

sum, sum; + delta; ;

sums = sum, & top:;

Vo = y1 + (z:<<4)+k[0]; & zitsumsy © (z:>>5)+k[1]:;
Y3 = Y2 & top:;

Z5 z1 t (y3<<4)+k[2]; © yztsums ~ (y3>>5)+k[3]:;
z3 = 2z, & top:s

7) Zymés skleidimas
Apsaugos jrankiams biitina zinoti kurias reikSmes programoje isilauzélis gali turéti
galimybg kontroliuoti. Duomeny srauty naudojimas siekiant nustatyti ka isilauzélis gali
kontroliuoti, vadinamas zymés skleidimu (taint propagation). Jis reikalauja duomeny pro kur
informacija patenka i programa ir kaip ji joje keliauja. Zymés skleidimas yra vienas i§ bidy
identifikuoti daug tvirtinimo ir atvaizdavimo trikumy. Pavyzdziui, programa, kurioje yra buferio
perpildymo pazeidimas, beveik visada turi duomeny srauto kelia i§ jvesties funkcijos 1

pazeidziama operacija.

8) Rodyklés pavadinimo keitimas (Pointer Aliasing)

Rodyklés pavadinimo keitimo analizé — tai dar viena duomeny srauto problema.
Pavadinimo pakeitimo analizés tikslas yra suprasti kurios rodyklés gali rodyti i ta pacia atminties
vieta. Pavadinimo keitimo algoritmai apibrézia rodyklés rySius tokiais terminais kaip ,,privalo
keisti pavadinima®, ,,gali keisti pavadinima®, ,,negali keisti pavadinima*. Daug kompiliatoriaus
optimizavimy reikalauja tam tikros pavadinimo keitimo analizés. Pavyzdziui, kompiliatorius

Pavyzdziui, kompiliatorius galéty i§ pertvarkyti kitus du sakinius, jei rodyklés pl ir p2

nerodo i pacia atminties vieta:

*pl = 1;
*p2 = 2;

Apsaugos irankiams, pavadinimo keitimo analizé yra svarbi atliekant zymeés skleidima.
Srautui jautrus Zymés sekimo algoritmas turi atlikti pavadinimo keitimo analize, kad i$siaiskinty,

kad duomenys perduodami i§ getUserInput() i processinput():

pl = p2;
*pl = getUserInput ()
processInput (*p2) ;

Statinés analizés irankiai daro prielaida, kad rodyklés, bent jau tos, kurios perduodamos
kaip funkcijos argumentai, nekei¢ia pavadinimo. Si prielaida daroma daugelyje jrankiy, kad biity

pateikti naudingi rezultatai, taciau tai gali jtakoti svarbiy rezultaty nepastebimuma.

Analizés algoritmai

Bet kokia labiau pazengusi analizés strategija susideda bent jau i§ dviejy pagrindiniy daliy:

procediirinés analizés komponento, kuris vykdo individualios funkcijos analize ir tarp

19




procediirinés analizés komponento, kuris skirta funkcijy saveikos analizei. Sie du komponentai

turi tarpusavio rysius, kurie sieja mazesnes duomeny struktiras. (zr. 8 pav.)
/ Analizés algoritmai \

/ Procedirriné analizé \ Tarp procediiriné analizé\
AST d Kreipiniy grafas

Kontrolinio srauto grafas

8 pav. Analizés algoritmy komponentai

.
I
KA

2/

Statinés analizés jrankiai
Statinés analizés metu yra naudojama daug skirtingy statinés analizés jrankiy ruosiy.

Statinés analizés irankiy rusys [5]:
e Tipo tikrinimo (angl. Type checking)
e Stiliaus tikrinimo (angl. Style checking)
e Programos supratimo (angl. Program understanding)
e Programos kontrolés (angl. Program verification)
e Savybiy tikrinimo (angl. Property checking)
e Klaidy ieskojimo (angl. Bug finding)

e Apsaugos apzvalga (angl. Security review)

2.4. FxCop jrankis ir jo analizé

2.4.1. FxCop naudojimas
PrieSingai nei senesni kodo analizés jrankai (pvz. Lint, kuris skirtas C kalba parasyto kodo
analizei), FxCop neanalizuoja source kodo. Jis analizuoja dvejetaing bendra tarping kalba (angl.
Common Intermediate Language (CIL)) sugeneruota .NET kompiliatoriy ir pateikta .NET
paketuose (EXE ir DLL failuose). Analiz¢ tampa imanoma dél metaduomeny esanciy CIL
gausos. Tiesiogiai analizuojant paketus, FxCop iSvengia prisiri§imo prie konkrecios .NET
programavimo kalbos: jis analizuoja programas, parasytas C#, VB.NET, C++/CLI ar kitomis
galimomis .NET kalbomis, ju nemodifikuojant. Tod¢l prie§ analizuojant pasirinkta programa,

pries tai ja reikia sukompiliuoti.

Sukompiliuota programa paketais jkeliama i FxCop projekta. Ty pakety yra tiek, kiek
Visual Studio sulution turi projektu. Po to pasirenkamos taisyklés, kurios bus taikomos atliekant

analizg ar kiti analizés parametrai, ir tik tada galima pradéti stating analiz¢. FxCop patikrins

20



pateiktus paketus pagal pasirinktas taisykles ir pateiks rezultaty suvesting, apie aptiktus
pazeidimus. Taip pat parametruose galima nurodyti, kad S$is irankis netikrinty automatiskai
sugeneruoto programinio kodo.

2.4.2. Kodo introspekcijos modelis

FxCop stainés kodo analizés jrankis kiekvienam paketui sukuria introspekcijos modelj kuri

véliau analizuoja (zr. 9 pav.)
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2.4.3. Taisykliy rinkiniai

FxCop turi keleta taisykliy rinkiniy, paremty .NET Framework kiirimo nurodymais, kurie
yra jau ikelti sukiirus nauja FxCop projekta. Zemiau yra pateikiami taisykliy rinkiniy apragymai.

Dizaino taisykliy rinkinys (angl. Design ruleset). Susitelkiama ties sasaja su vartotoju ir
programinio kodo struktiira. Sios grupés taisyklés uZtikrina tinkama klasiy, jvykiu, rinkiniy,
vardy sri¢iy ir parametry realizavima. Sio rinkinio taisykliy pazeidimai paprastai neturi jtakos
kodo veikimui.

Globalizacijos taisykliy rinkinys (angl. Globalization ruleset). Aptinkami triikstami arba
neteisingi informacijos, susijusios su globalizacija ir lokalizacija, panaudojimai.

Funkcinio suderinamumo taisykliy rinkinys (angl. [Interoperability). Skirtingy
kompiuteriy ir sistemy savybé, uztikrinanti, kad jie galéty veikti drauge, keistis duomenimis ir
jais naudotis. Pasiekiama laikantis standarty, taip pat naudojant suderinancias priemones.

Mobilumo taisykliy rinkinys (angl. Mobility) kodo paieska, kuris efektyviai neveiks
mobilioje ar nesuristoje aplinkoje.

Pavadinimy taisykliy rinkinys (angl. Naming) vykdo vardy standarty, aprasyty
projektavimo nurodymuose, pazeidimy paieska. Tikrinama, ar elementy (pvz.: klasiy, atributy ar
kintamyjy) pavadinimai atitinka nustatytus standartus. Kai kurios taisyklés gali aptikti netgi
raSybos klaidas priskirtuose varduose.

Nasumo taisykliy rinkinys (angl. Performance ) aptinkamos vietos, kuriose kodas galéty
biiti optimizuotas naSumui uztikrinti. IeSkoma jvairaus nesusijusio ar perteklinio programos
kodo.

Perkeliamumo taisykliy rinkinys (angl. Portability) vykdoma kodo, kuris gali sunkiai
biiti perkeliamas tarp funkcionuojanc¢iy aplinky, paieska.

Apsaugos taisykliy rinkinys (angl. Security) padeda nustatyti nepakankamus ar
neteisingus apsaugos taikymus. Ieskoma triikstamy atributy, netinkamy teisiy panaudojimy ir
galimybiy ivykti SQL iterpiniy atakoms.

Panaudojimo taisykliy rinkinys (angl. Usage) aptinkami galimi trikumai paketuose,
kurie gali itakoti sistemos veikima

2.4.4. Taisyklés struktira

Taisyklés metaduomenys — XML
Kiekvienas taisykliy rinkinys turi XML resursus aprasancius metaduomenis, kiekvienai

taisyklei.

23



<?xml version="1.0" encoding="utf-8"?2>
<Rules FriendlyName="Naming Rules">
<Rule TypeName="DoNotNameEnumValuesReserved" Category="Microsoft.Naming"

CheckId="CA1700">

<Name>Do not name enum values 'Reserved'</Name>

<Description>Avoid naming an enum value 'Reserved'. Adding 'Reserved'
values will lead to a breaking change on removal when the value is actually
used in a later version of the product.</Description>

<Url>Q@/Naming/DoNotNameEnumValuesReserved.html</Url>

<Resolution>If '{0}' is not used in the current implementation, remove
it. Otherwise give it a meaningful name.</Resolution>

<Email>

</Email>

<Messagelevel Certainty="95">Error</MessagelLevel>
<FixCategories>Breaking</FixCategories>
<Owner />
</Rule>
<Rule TypeName="ResourceStringCompoundWordsShouldBeCasedCorrectly"
Category="Microsoft.Naming" CheckId="CA1701">
<Name>Resource string compound words should be cased correctly</Name>
<Description>Avoid creating compound words from terms which exist in the
dictionary as discrete terms. Do not create a compound word such as
'StopWatch' or 'PopUp'. These terms are recognized in the dictionary and
should be cased as 'Stopwatch' and 'Popup'.</Description>

<Url>@/Naming/ResourceStringCompoundWordsShouldBeCasedCorrectly.html</Url>

<Resolution Name="ShouldBeDiscreteTerm">The compound word '{0}' in
resource '{2}' exists as a discrete term. If your usage is intended to be
single word, case it as '{3}'.</Resolution>

<Resolution Name="ShouldBeCompoundWord">The discrete term '{0}' in
resource '{2}' should be expressed as a compound term. If '{0}' refers back
to an API component, case it as '{3}', otherwise split it into two words
separated by a space.</Resolution>

<Localized Name="ErrorReadingXmlResource">Error reading Xml resource:
{0}</Localized>

<Email>

</Email>

<Messagelevel Certainty="80">Error</MessageLevel>

<FixCategories>NonBreaking</FixCategories>

<Owner />

</Rule>

</Rules>

Gairiy apraSymai
Rule gali biiti naudojama tiek karty, kiek reikia. N¢é viena i§ §iy gairiy neturéty biiti
suprantama kai nebiitina. [vykyje, kuriame reikSmé nereikalaujama, gairé vis tiek turéty buti,

taCiau jos turinys gali likti tuscias [8].

Gairé, atributas Gairés, atributo apraSymas

FriendlyName | Taisykliy rinkinio vardas, kuris parodomas FxCop GUI taisykliu medyje.
FriendlyName yra Rules atributas.

TypeName NET klasés vardas, kuri realizuoja taisykle. Nereikia maiSyti su vardy
sritimi. TypeName yra Rule atributas.

Category Grupe, kuriai priklauso taisyklé. Tai programiné FriendlyName
versija. Viename rinkinyje jis dazniausia yra vienodas visoms taisykléms.
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Category yra svarbus galutiniam vartotojui, kai jis itraukia iSimtis i
taisykle Category yra Rule atributas.

CheckId Identifikatorius, atpazistantis taisykle tarp kity, tame paciame taisykliy
rinkinyje. Dazniausia ji sudaro dvi raidés ir keturi skaitmenys.kaip ir
Category, jis yra svarbus, kai vartotojas paskelbia taisyklei iSimtis
(exceptions). CheckId yra Rule atributas.

Name Taisyklés vardas, koks jis bus atvaizduojamas FxCop GUI taisykliy
medyje.
Description Taisyklés aprasymas. Dazniausia tai yra detalus paaiskinimas kodél

taisyklé egzistuoja ir kaip vartotojas turéty istaisyti pazeidima. FxCop $§i
apraSyma pateikia apatiniame GUI lange, kai pazymimas pazeistos
taisyklés pranesimas.

Url Su taisykle susijes URL, kuris gali pateikti daugiau informacijos apie
taisykle negu paprastai idedama prie Description. Url gali biiti
paliktas tuscias.

Resolution Trumpas pasitilymas kaip pataisyti pazeidima. Jis gali turéti
String.Format rezervuotas vietas (placeholders), kuriy reikSmes
programiSmai pateikia taisyklé, kai ji aptinka pazeidima. FxCop parodo
sprendima vartotojui, kai taisyklé yra pazeidziama. Daug sprendimy vienai
taisyklei gali buti apraSyti jei Name atributas yra itraukiamas {
Resolution gairg. Taisyklé parinks viena i$ Siy sprendimy kai ji aptiks
pazeidima.

MessageLevel | Klaidos lygis. Galimos reikSmés: CriticalError, Error,
CriticalWarning, or Warning.

Certainty Tai sveikasis skai¢ius nuo 0 iki 100, kuris parodo kaip daznai taisykle
aptinka tikra problema programos kode. Si gairé yra tik informacing.

Email Elektroninio pasSto adresas susijgs su taisykle skirtas parodyti vartotojui.
Daznai paliekamas tuscias.

FixCategories | Charakterizuoja pazeidimo taisymo poveiki. Galimos reikSmés:
Breaking, NonBreaking, or DependsOnFix. Sigairé yra tik
informacine.

Owner Asmuo, kuriam ,,priklauso* taisyklé. Skirta parodyti vartotojui. Daznai
paliekama tuscia.

Taisykléms yra priskirtas vienas i§ penkiy svarbumo lygiy:

Kritiné klaida (angl. Critical error). Trukumai, kurie gali buti matomi, arba kurie
neleidzia kodui tinkamai atlikti iprastus scenarijus. [ kritiniy klaidy praneSimus turéty buti
reaguojama pirmiausiai.

Klaida (angl. Error). Sie trikumai turi maZesnés jrakos kodo veikimui negu kritinés
klaidos, taciau jie neturéty buti praleisti juy atidziai nejvertinus

Kritinis perspéjimas ( angl. Critical Warning). Trikumai kurie dazniausia neturi arba turi

mazai neigiamos itakos kodo elgsenai. Jie pirmiausia svarstomi norint uztikrinti kodo palaikyma
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ir taisant neoptimalius sprendimus matomuose elementuose. Taciau nedaugelis tokiy pranesimuy
yra svarstytinos klaidos, tod¢l jie turéty buti atidziai perzvelgti.

Perspéjimas (angl. Warning). Trukumai, kurie dazniausia apsvarstomi norint uztikrinti
bazinio kodo stabiluma, iSple¢iamuma ir palaikomuma.

Informacija (angl. Informational). Pranesimai, kuriuos pateikia taisyklés kurios pateikia

informacija apie objekta, o ne aptinka klaidas.[9]

2.5. Analizés iSvados

Sioje dalyje buvo pasirinktas kodo analizés jrankis geriausia atitinkantis kuriamos sistemos
reikalavimus, kadangi sistema DisksDB bus realizuota C# kalba, kuria palaiko .NET. kadangi Sia
kalba analizuoja statinés analizés irankis FxCop, jis ir buvo pasirinktas. Kita svarbi priezastis
buvo kad $is jrankis pateikiamas nemokamai ir ji galima integruoti i sistemos kiirimo aplinka

Visual Studio.
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3. DisksDB reikalavimai ir realizacija
3.1. Nefunkciniai reikalavimai ir apribojimai
Pagrindiniai sistemos reikalavimai yra Sie:

e Nepriklausomumas nuo platformos — kuriama sistema turi biiti kuo maziau priklausoma
nuo konkrecios platformos. Kliento dalis turi baiti nepriklausoma nuo operacinés
sistemos: personalinio kompiuterio programa turi veikti Windows XP, 2003, 2000, Linux
ir BSD aplinkose, o delninio kompiuterio programa — Windows CE 4.2 ir auksStesnése
aplinkose

e ISpleciamumas — pirmin¢ projekto versija turi biiti suprojektuota lanksciai kadangi
ateityje gali buti planuojama §i projekta plésti.

e Patogus naudojimas — sistema turi buti draugiSka vartotojui ir ja diegianCiam bei
palaikan¢iam administratoriui.

e Lengvas integravimas — jrankis turi lengvai integruotis su organizacijoje naudojamomis ir
naujai diegiamomis sistemomis.

e Sistema turi buti sukurta .NET palaikancia kalba.

3.2. Dalykinés srities modelis

Kompiuterizuojama dalykiné sritis suskirstoma i keleta objektu apjungty rysiais (zr. 10

pav.).
o a
Categories CO_Types
1 1
% £
™ 1 . X s .Q1 .
L A L
CD_Caze_Types CD_Boxes Dizks Files

1 1

0.4
or @ @
Images Image_Categories

10 pav. Disky tvarkymy sistemos objekty diagrama

Sie objektai isreiskia pagrinding kompiuterizuojama struktiira, kuri bus naudojama

duomenims saugoti.
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3.3. DisksDB sistemos funkcijos

DisksDB sistema bus skirta dviem aplinkom: personalinio kompiuterio aplinkai ir delininio
kompiuterio aplinkai. Jos bus atskirtos ir galés veikti nepriklausomai viena nuo kitos, taciau
tarpusavyje jos galés bendrauti t.y. sinchronizuoti duomenis. Zemiau pateiktos §iy aplinky
panaudojimo atvejy diagramos (zr. /1 pav. ir 12 pav.).

Siose schemose DisksDB vartotojas yra asmuo turintis kompaktiniy ar DVD disky

organizavimo problema. Sistema turi padéti ja iSspresti, realizuotomis funkcijomis.
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11 pav. DisksDB desktopPC sistemos panaudojimy atvejy diagrama
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DisksDE pocketPC
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12 pav. DisksDB pocketPC sistemos panaudojimy atvejy diagrama
3.4. DisksDB sistemos login¢ architektura

Pagrindinés kuriamos sistemos loginés dalys: vartotojo paslaugos, veiklos paslaugos ir
duomeny paslaugos (Zr. 13 pav.). Vartotojo paslaugos apibiidina sistemos grafing aplinka,
kurioje vartotojas i sistema iveda duomenis bei gauna rezultatus. Veiklos paslaugos atvaizduoja
sistemos viding struktira, kuri parodo duomenu per¢jimus tarp metoduy ar klasiy. Duomenu
paslaugos parodo kaip duomenys yra saugomi, i§ jos sistema paima duomenis kai vartotojas to
pareikalauja.

Vartotojo paslaugos Veiklos paslaugos Duomeny paslaugos

13 pav. Trijy lygiy loginés architektiiros principiné schema

Detalioj DisksDB (zr. 14 pav.) sistemos informacijoj pateikiami ry$iai tarp $iy triju loginés

architektiiros daliy. Jie ir parodo pagrindinius informacinius srautus.
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S

3
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14 pav. Detali DisksDB sistemos objekty diagrama




Paveikslélio savyhiy perziiiros langas

Paveikslélio perziiros langas

Paveiksléliy tvarkymo langas

Maujo paveikslélio sukirimo langas

.

l Paieskos langas
) |
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.
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| Paieskos rezultaty langas
A A A

Turinio perziiros langas

Sistemos nustatymuy langas

Informacijos apie sistema perziiros langas

.

Spausdinamo dokumento perziiiros langas

9

Bendry duomeny perziiros langas

9

Katalogy tvarkymo langas

MNaujos kategorijos sukurimo langas

.

Kategorijos savyhiy perziiros langas

.

CD/DVD disko savybiy perziiros langas

Haujo CD/DVD disko sukurimo langas

.

CD/DVD dézutés sawvyhiy perziiiros langas

Naujos CD/DVD dézutés sukirimo langas

15 pav. Vartotojo paslaugy objekty tarpusavio rysiai

3.5. Duomeny bazés schema

Sistemos duomeny baze sudaro dalyki

nés srities objektai sujungti tarpusavio rysiais. Joje

yra saugomi vartotojo ivesti duomenys, kurie véliau gali biiti panaudojami. Naudojant jvairias

uzklausas galima tuos duomenis
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Categories )

-0 : Integer
-Dezcription ; String
-Parert : Integer
-Last_Update : date
-Mame ; String

1

CD_Boxes ]

CD_Case_Types M

==PH==-ID ; Integer
-Marme : String

==PH==-ID: Integer
-Description ;. String
-rame ;. String 1

CD_Types 6

==PH==-ID : Integer
-Mame ;. String

1

Disks e

-Back_Image : Integer
-Inlay_Image : Integer
-Type : Integer
-Front_Image : Integer
-Categary @ Integer
-Last_Update : date

1

==PH==-ID | Integer

Files )
==PH==-ID : Integer
. [-Mame ; String

-Dizk_Image : Integer
-C0_Box : Integer
-Mame . String
-Type : Integer
-De=cription © =tring
-Last_Updste : date

1

Images =

L2
==2PH==-I10 ; Integer
-File_Mame : String
-Image : OLE object
-Image_Category : Integer

-Zize ; =tring
-Diate : date
-&ftributes ; Integer
-Parent ; Integer
-Di=k : Integer
-Last_Updste : date

Image_Categories =

-Mame : String
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==PH==-ID . Integer
-Mame . String
-Parert_Category © Integer

16 pav. Duomeny klasiy diagrama

3.6. DisksDB realizacijos modelis

Sistemos komponenty galima pamatyti kaip susij¢ sistemoje esantys projektai tarpusavyje

taip pat galima pamatyti kokiais artefaktais jie bus realizuoti.

Zemiau yra pateikti DisksDB sistemos komponenty diagramos atskirai pocketPC ir atskirai

desktoPC aplinkoms (Zr. 17 pav. ir 18 pav.).
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17 pav. DesktopPC platformos komponenty diagrama

==Components:= Ir;.i'*li ; =
P B artifact==
(" r—— PocketDisksDB.exe ’é"mﬂ'em—emi"’. 0

e Disks0B.exe
dduéEbb
|
W
s=component=>= =T\ cojmplementz== | =attifact==
DataBase.dl |~  |DataBase.dll
T
qqubepp

|
!dﬁl:l:umpl_:unentbb _.I_: . ==implements=z_ ddartif_act:b
i SyncClient.dll SyncClient.dll

18 pav. PocketPC platformos komponenty diagrama

Sistemos diegimo diagramoje (Zr. /9 pav.) pateiktas bendras sukurtos sistemos moduliy
diegimas atskirose aplinkose bei jy tarpusavio rysiai. Jy viduje parodyta kokie artefaktai sudaro

sistema bei atskurus jos modulius.
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19 pav. DisksDB sistemos diegimo diagrama
3.7. Pakety parametrai

Sukurtg sistema sudaro du moduliai PocketPC ir DesktopPC. Siuos du modelius sudaro
paketai, kurie buvo gauti kompiliuojant programinj koda. Sistemos kiirimo jrankio pagalba, buvo
gauti pagrindiniai iy pakety duomenys (zZr. I lentelé.). Sioje lenteléje pateikiami kiekvieno
paketo faily, klasiy vardy sri¢iy ir pan. Kiekiai. Taip pat pateikiamas kodo eilu¢iy ir efektyviy
eiluciy kiekiai, bei efektyviy eilu¢iy dalis.

Efektyvios eilutés tai tos eilutés, kurios néra tuscios, ar kuriose néra vien tik metody

skliausty ar komentary.
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1 lentelé. Sistemos pakety

pagrindiné informacija

20 pav. Efektyviy eiluciy dalis nuo bendros eoluciy sumos paketuose

.NET tipai
oo} 5
£ Faily | Automa- | Automa .| Efektyviy | Efektyviy
5 Projektas skai- | tinis Wil ) VeTell BiluCiy | “oiugiy | eilugiy
= ) cius | Kkodas kodo | sritys | Klasiy | Struktiiry | Sarasy | Interfeisy | Delegaty | kiekis kiekis dalis
o dalis
o
Config.dll 3 0 0% 1 5 0 0 0 1 772 428 55.44%
O | DisksDB.exe 63 27 43% 4 65 2 0 4 17 13846 6693 48.34%
05_ DisksDBLibrary.dll 35 0 0% 1 41 2 1 4 13 7058 3180 45.06%
§ Language.dll 11 3 27% 1 22 0 0 0 4 3175 1817 57.23%
@ | MSaccessLayer.dll 6 0 0% 1 8 0 0 0 1 1973 935 47.39%
o Utils.dll 7 0 0% 1 6 1 1 0 0 693 285 41.13%
~ DataBase.dll 6 0 0% 1 4 0 1 1 0 1299 622 47.88%
8 o) SyncClient.exe 2 0 0% 1 1 0 0 0 0 105 32 30.48%
& 9 PocketDisksDB.exe 9 4 44% 4 8 0 0 0 4 1208 641 53.06%
Bendra: | 142 34 24% 15 160 5 3 9 40 30129 14633 48.57%
Efektyviy eiluciy dalis
SyncClient.exe 30,48%
Utils.dll 41,13%
DisksDBLibrary.dll 45,06%
MSaccessLayer.dll
DataBase.dll
DisksDB.exe
PocketDisksDB.exe 53,06%
Config.dll 55,44%
Language.dll 57,23%
0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00%
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4. Eksperimentiné DisksDB sistemos statiné analizé

4.1.

Klaidy praneSimy paketuose vertinimas pagal taisykliy rinkinius

Atlikus pasirinktiems paketams stating analiz¢ FxCop irankiu, buvo gauti praneSimai, kurie

nurodo pazeidimy vietas ir padius paZzeidimus. Sie praneimai — tai taisykliy reakcija { paketuose

esancius pazeidimus t.y. kiek taisyklé aptiko pazeidimuy, tiek praneSimy ji parodys.

Zemiau pateiktoje lenteléje parodyta kiek pranesimy pateiké tam tikra taisykliy grupé

kiekvienam paketui. Taip pat parodytas bendras pranesimy kiekis rinkiniuose bei paketuose.

Taisykliy grupiy apraSymai pateikti 2.4.3 skyriuje.

2 lentelé. Pranesimy kiekiai paketuose ir taisykliy rinkiniuose

— - )
S S @ | °
_| gl 2|56 5| 5| o
S| 8| €|s | &l=|32|2|a
o o| 0|2 |2 a8 | 0| 5|8 - .
Taisykliy rinkiniai = ()] | = [T g = » | PranesSimy kiekis
S 2 o | & | B s | Q| B
Q f, [a] c O =} ) (3} =]
°la| 2|58 8|52
R »n | 8
(] = o
Dizaino 6 | 132 | 51 6 {3928 |16 | 2 5 285
Globalizacijos 2 73 11 511211 |16 | 0 9 129
Funkcinio suderinamumo 0 9 1 0 1 5 0 0 0 16
Mobilumo 0 1 0 0 0 0 0 0 0 1
Pavadinimy 2 49 | 57 | 2 7 8 4 1 2 132
Nasumo 2 38 17 |11 11017 10| O 2 107
Perkeliamumo 0 0 0 0 0 2 0 0 0 2
Apsaugos 0 6 0 2 0 2 7 1 1 19
Panaudojimo 1 17 11 5 3 3 6 2 3 51
Bendra: | 13 | 325 | 148 | 31 | 72 | 66 | 59 | 6 | 22 742
PranesSimy kiekis
SyncClient.exe
Config.dll
PocketDisksDB.exe
Language.dll
DataBase.dll
Utils.dll
MSaccessLayer.dll
DisksDBLibrary.dll
DisksDB.exe 325
0 50 100 150 200 250 300 350

21 pav. Pranesimy kiekiai paketuose
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IS 21 pav. pavaizduotoje diagramoje pateikty duomenuy galima padaryti iSvada, kad
daugiausia pranesimy teko DisksDB.exe paketui. Taciau tai nepasako kokio lygio ar kokio tipo
praneSimai buvo pateikti. Todél nustatymui, kad i Siuos praneSimus reikia reaguoti, reikia atlikti
paciy klaidy analiz¢. Taip pat néra atsizvelgta i kiekvieno paketo eilu¢iy kieki, todél negalima

teigti kad daugiausia klaidy tenka DisksDB.exe paketui.

PranesSimy kiekis taisykliy rinkiniuose

Mobilumo
Perkeliamumo
Funkcinio suderinamumo

Apsaugos

Panaudojimo

Nasumo
Globalizacijos

Pavadinimy

Dizaino

0 50 100 150 200 250 300

22 pav. Pranesimy kiekiai taisykliy rinkiniuose

IS 22 pav. pavaizduotoje diagramoje pateikty duomeny paaiskéjo, kad daugiausia
praneSimy pateiké dizaino taisykliy rinkinio taisyklés. O detalizavus visus praneSimus taisykliu
rinkiniuose (zr. 23 pav.) nustatyta, kad didzioji dalis dizaino taisykliy praneSimy teko

DisksDB.exe paketui.

Mobilumo

Perkeliamumo

= Config.dll
Funkcinio suderinamumo
H DisksDB.exe
Apsaugos m DisksDBLibrary.dll

" M Language dll
Panaudojimo

W MSaccessLayer.dll

Nasumo m Utils.dll

- m DataBase.dl|
Globalizacijos
m SyncClient.exe

Pavadinimy PocketDisksDB.exe

Dizaino

23 pav. Pranesimy kiekiy paketuose taisykliy rinkiniuose

Palyginus kiekviename pakete esanCius santykinius klaidy tipy dydzius (zr. 24 pav.)

galima nesunkiai pastebéti, kad beveik kiekviename pakete vyrauja dizaino klaidos, iSskyrus
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DisksDBLibrary.dll, kuriame daugmaz vienodai vyrauja tiek dizaino tiek pavadinimy klaidos, ir

Language.dll, kuriame daugiausia yra nasumo klaidy o tik po to seka dizaino klaidos.

PocketDisksDB.exe

SyncClient.exe

DataBase.dll m Dizaino
M Pavadinimy
Utils.dll
m Globalizacijos
m Nasumo
MSaccessLayer.dll
® Panaudojimo
Language.dll W Apsaugos
m Funkcinio suderinamumo
DisksDBLibrary.dll W Perkeliamumo
Mobilumo
DisksDB.exe
Config.dll

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

24 pav. Santykiniai klaidy tipy dydziai paketuose

Apskaiciavus kiekvienam paketui tenkanciy klaiduy pranesimy ir aktyviy eiluciy (zr. 1
lentelé.), kurioms jie pateikti, santyki (zr. 25 pav.), buvo nustatyta, kad daugiausia klaidy
atitenka paketams Utils.dll ir SyncClient.exe. Sis santykis parodo, kas kiek eilu¢iy pateikiamas

pranesimas.

Kiek eiluciy tenka vienam pranesSimui

Utils.dll
SyncClient.exe
DataBase.dll

MSaccessLayer.dll

DisksDB.exe
DisksDBLibrary.dll
PocketDisksDB.exe
Config.dll

Language.dll 58.6

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

25 pav. Eiluciy kiekiai vienam klaidos pranesimui kickviename pakete

4.2. Klaidy praneSimy paketuose vertinimas pagal praneSimy lygj

Nustacius kokiam pakete kokio tipo klaidy daugiausia, reikia nustatyti i kuriuos i§ juy reikia
reaguoti pirmiausia. Tam reikia iSanalizuoti pateikty klaidy pranesimy lygius.
Zemiau patiektoje lenteléje atvaizduojami pranesimy lygiy kiekiai paketuose.
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3 lentelé. Pranesimy lygiai paketuose

— = )
D S o >
_ ) > = = = X o
o 5 g g ‘% = g 3 o
. .. | o| @ 2 > - 2l o § 2 - o
PraneSimy lygiai | & | Q | = " 0 3 = 7} Pranesimy kiekis
c| @ 0 > 3 s | g8 O a
Qo f, o c %) -} - o -
°la| £ | 5| & 8| 5| ¢
I = 2] n 8
(a] = o
Kritinés klaidos 6 | 54 8 8 14 7 |10 2 3 112
Klaidos 5 | 197 73 9 50 16 | 35 3 16 404
Kritiniai perspéjimai | 0 | 27 29 0 0 220 0 1 79
Perspéjimai 2 | 47 38 14 8 21 | 14 1 2 147
Bendra: | 13 | 325 | 148 31 72 66 | 59 6 22 742

Apibendrinus praneSimy lygiy paketuose dumenis, nustatyta, kiek ir kokiy praneSimy buvo
pateikta i§ viso (zr. 26 pav.). Daugiausia pateikta klaidy lygio pranesSimai, kurie uzima daugiau

nei puse visy pateikty praneSimuy. Klaidy lygiy apraSymai pateikti 2.4.3 skyriuje.

PraneSimy kiekis

M Kritinés klaidos

M Kritiniai perspéjimai

Klaidos

M Perspéjimai

402

26 pav. Pranesimy lygiy kiekiai

Sie pranesimai pasiskirte paketuose (Zr. 27 pav.). I §iy pasiskirstymy galima nustatyti, kad
santykinai didziausius praneSimy kiekius, 1 kuriuos reikia pirmiausia reaguoti, turi paketai
Config.dll, SyncClient.exe ir Language.dll, taciau nustatyti kuriame pakete ju yra daugiausia
galima apskaiciavus kiekvienam paketui tenkanciy klaidy pranesimy (zr. 3 lentelé.) ir aktyviy

eiluciy (zr. 1 lentelé.), kurioms jie pateikti, santyki (zr. 28 pav., 29 pav., 30 pav. ir 31 pav.).
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Pranesimy lygiai paketuose

PocketDisksDB.exe

SyncClient.exe

DataBase.dll

Utils.dll M Kritinés klaidos

m Klaidos
MSaccessLayer.dll M Kritiniai perspéjimai
Language.dil W Perspéjimai

DisksDBLibrary.dll

DisksDB.exe

Config.dll

27 pav. Pranesimy lygiai paketuose

Visa tai atlikus, galima pamatyti, kokiuose paketuose tam tikro lygio klaidy yra daugiausia.

Zemiau pateiktose diagramose matome, kad pagrindiniai paketai kuriems tenka daugiausia
visy lygiy praneSimai yra SyncClient.exe, Utils.dll ir DataBase.dll, nes vienas praneSimas tenka
palyginti mazam kiekiui eilu¢iy. O maziausiai kritiniy klaidy turi paketas DisksDBLibrary.dll,
klaidy — Language.dll, kritiniy perspéjimy — DisksDB.exe, perspéjimy — PocketDisksDB.exe.
Reikia pastebéti, kad kritiniy perspéjimuy turi tik paketai Utils.dll, DisksDBLibrary.dll ir
DisksDB.exe.

Kritineés klaidos

SyncClient.exe
Utils.dll
DataBase.dll
MSaccessLayer.dll
Config.dll
DisksDB.exe
PocketDisksDB.exe
Language.dll
DisksDBLibrary.dll

397.5

0 100 200 300 400 500

28 pav. Eiluciy skaicius paketuose, kurioms tenka vienas kritinés klaidos lygio pranesimas
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Klaidos

SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
DisksDB.exe
PocketDisksDB.exe
DisksDBLibrary.dll
Config.dll
Language.dll

201.9

0 50 100 150 200 250

29 pav. Eiluciy skaicius paketuose, kurioms tenka vienas klaidos lygio pranesimas

Kritiniai perspéjimai

PocketDisksDB.exe | -
SyncClient.exe | -
DataBase.dll | -
MSaccessLayer.dll | -
Language.dll | -
Config.dll | -

Utils.dll 13

DisksDBLibrary.dll 109.7

DisksDB.exe 2479

0 50 100 150 200 250 300

30 pav. Eiluciy skaicius paketuose, kurioms tenka vienas kritinio perspéjimo lygio pranesimas

Perspéjimai
Utils.dll
SyncClient.exe
DataBase.dll

DisksDBLibrary.dll
MSaccessLayer.dll

Language.dll

DisksDB.exe

Config.dll
PocketDisksDB.exe 320.5
0 50 100 150 200 250 300 350

31 pav. Eiluciy skaicius paketuose, kurioms tenka vienas perspéjimo lygio pranesimas



4.3.
lygius

Klaidy praneSimy taisykliy rinkiniuose vertinimas pagal praneSimy

Kad nustatyti i kurio taisykliy rinkinio taisykliy praneSimus reikia reaguoti pirmiausia,

reikia nustatyti, kiek kuriame rinkinyje yra atitinkamo lygio praneSimuy.

4 lentelé. Pranesimy lygiai kiekviename taisykliy rinkinyje

(2}

o — —

o © ©

5 |SE| 8 E

. e .. . X €T S iy .. . 0.
Taisykliy rinkiniai » =8 = o Pranesimy kiekis

E (28| ¥ 2

= o o

X
Dizaino 92 21 146 24 283
Globalizacijos 0 0 129 0 129
Funkcinio suderinamumo 0 0 10 6 16
Mobilumo 0 0 1 0 1
Pavadinimy 0 56 78 0 134
Nasumo 0 2 3 102 107
Perkeliamumo 0 0 2 0 2
Apsaugos 10 0 9 0 19
Panaudojimo 8 0 24 18 50

Bendra: | 110 79 402 150 741

Kad bty aisSkiau Sie duomenys pateikiami grafiskai (zr. 32 pav.).

| | |
Panaudojimo 24

Apsaugos
Perkeliamumo
Nasumo |3
Pavadinimy ] 78
Mobilumo ] ‘ | | ‘

Funkcijy suderinamumo 10

Globalizacijos

Dizaino

Pranesimy lygiai taisykliy rinkiniuose

1

129

146

| | m Perspéjimai
| |

B Kritinés klaidos
Klaidos

M Kritiniai perspéjimai

R

20% 30% 40%

0% 10%

50%

60%

70% 80% 90% 100%

32 pav. Pranesimy lygiai taisykliy rinkiniuose

4.4.

PazZeisty taisykliy rinkiniuose tyrimas

Kiekvienas taisykliy rinkinys turi tam tikra taisykliy kieki. Kiekviena taisyklé gali pateikti

keleta pranesimy. Taciau pranesimai parodo kokioj vietoj buvo padarytas pazeidimas, o ju kiekis

— kiek karty buvo paZzeista taisykleé.
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Zemiau pateiktoje lenteléje pateikti taisykliy rinkiniuose esanéiy taisykliy kiekis, ju dalis

rinkiniuose nuo bendro taisykliy kiekio, pazeisty taisykliy kiekis, kokia rinkinio taisykliy dalis

buvo pazeista, bei pazeisty taisykliy dalis nuo bendro pazeidimy kiekio. Buvo nustatyta, kad

bendras visuose taisykliy rinkiniuose esanciy taisykliy kiekis yra 203, o i§ juy pazeista statinés

analizés metu — 63. Tai sudaro 31% visy taisykliy.

5 lentele. Taisykliy pazeidimai
Pazeisty
: : . . Pazeist Pazeist tai§ykliq
Taisykliy rinkiniai T*I‘('.sy'.‘"“ [ taisyklitl[ taisyklitl[ dallsthuo
0.5 dalis Kiekis dalis bendro
pazeidimy
kiekio
Dizaino 61 30% 19 31% 30%
Globalizacijos 7 3% 4 57% 6%
Funkcijy suderinamumo 16 8% 2 13% 3%
Mobilumo 2 1% 1 50% 2%
Pavadinimy 25 12% 11 44% 17%
Nasumo 20 10% 12 60% 19%
Perkeliamumo 2 1% 1 50% 2%
Apsaugos 28 14% 4 14% 6%
Panaudojimo 42 21% 9 21% 14%
Bendra: 203 100% 63 31% 100%

Pateiktoje diagramoje (zr. 33 pav.) matoma, kad didziausia visy taisykliy dalis tenka

dizaino taisykliy rinkiniui t.y. beveik trecdalis. Maziausia dalis tenka perkeliamumo ir mobilumo

taisykliy rinkiniams.

Perkeliamumo
Mobilumo
Globalizacijos

Funkcijy suderinamumo
Nasumo

Pavadinimy

Apsaugos

Panaudojimo

Dizaino

Taisykliy dalis

0%

5% 10%

15%

20%

25%

30%

35%

33 pav. Taisykliy dalys taisykliy rinkiniuose nuo bendro taisykliy kiekio

[Sanalizavus pazeidimus, buvo nustatyta, kad daugiausia buvo pazeistos nasumo ir

globalizacijos taisykliy rinkiniy taisyklés (zr. 34 pav.), nors, kaip anks¢iau buvo iSsiaiskinta,
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daugiausia taisykliy turi dizaino taisykliy rinkinys. Todél galima daryti i§vada, kad pazeidimy

skaiCius nepriklauso nuo taisykliy kieko.

Pazeisty taisykliy dalis

Funkcijy suderinamumo
Apsaugos
Panaudojimo

Dizaino

Pavadinimy

Perkeliamumo
Mobilumo

Globalizacijos 7%

Nasumo 60%

0% 10% 20% 30% 40% 50% 60% 70%

34 pav. Pazeisty taisykliy dalis rinkiniuose
Anksciau padaryta iSvada galima iliustruoti bendra taisykliy ir ju pazeidimu kiekiy
palyginimy taisykliy rinkiniuose diagrama (zr. 35 pav.). Joje aiskiai matome bendrus taisykliy

kiekius taisykliy rinkiniuose ir kiek i§ ju buvo pazeista statinés analizés metu.

Taisykliy ir pazeidimy kiekiai
Perkeliamumo
Mobilumo

Globalizacijos

Funkcijy suderinamumo

Nasumo | Taisykliy kiekis

Pavadinimy B PaZeisty taisykliy kiekis

Apsaugos

Panaudojimo

Dizaino

0 10 20 30 40 50 60 70

35 pav. Taisykliy ir jy pazeidimy kiekiy palyginimai taisykliy rinkiniuose

Apskaiciavus kokia visy pazeidimy dalis teko kiekvienam taisykliy rinkiniui (zr. 36 pav.)
buvo nustatyta, kad didziausia pazeidimy dalis teko dizaino taisykliy rinkinio klaidoms.

Maziausia — perkeliamumo ir mobilumo taisykliy rinkiniams.
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Perkeliamumo
Mobilumo

Funkcijy suderinamumo
Apsaugos

Globalizacijos
Panaudojimo
Pavadinimy

Nasumo

Dizaino

Pazeisty taisykliy dalis nuo bendro pazeidimy kiekio

0%

5%

10%

15%

20%

25%

30%

35%

4.5. Pazeisty taisykliy rinkiniuose vertinimas pagal pazeidimy lygius

36 pav. Pazeidimy pasiskirstymas taisykliy rinkiniuose

Nustacius bendra pazeidimy statistika, idomu suzinoti kur ir kokie pazeidimai ivyko. Todél

pirmiausia iSsiaiSkinsime kokio lygio taisyklés buvo pazeistos (zZr. 6 lentelé.).

6 lentelé. Pazeidimy lygiai taisykliy rinkiniuose

Kritinés klaidos Klaidos Kritiniai perspéjimai Perspéjimai
Taisykliy rinkiniai Kiekis | Dalis,% | Kiekis | Dalis,% | Kiekis Dalis,% Kiekis | Dalis, %

Dizaino 6 32% 10 53% 2 11% 1 5%
Globalizacijos 0 0% 4 100% 0 0% 0 0%
Funkcijy suderinamumo 0 0% 1 50% 0 0% 1 50%
Mobilumo 0 0% 1 100% 0 0% 0 0%
Pavadinimy 0 0% 9 82% 2 18% 0 0%
Nasumo 0 0% 1 8% 2 17% 9 75%
Perkeliamumo 0 0% 1 100% 0 0% 0 0%
Apsaugos 3 75% 1 25% 0 0% 0 0%
Panaudojimo 1 11% 4 44% 0 0% 4 44%
Bendra: 10 16% 32 51% 6 10% 15 24%

Dél vaizdumo pateiksime keleta diagramuy.

Kiekvienai taisyklei yra priskirtas tam tikras svarbos lygis (Taisyklés struktiiros apraSymas

pateiktas skyriuje ,,2.4.4 Taisyklés struktira*). Atlikus stating analizg pagal Siuos lygius yra

suskirstomos visos pazeistos taisyklés (zr. 37 pav.). Daugiausia taisykliy, kaip matome, buvo

klaidy lygio.
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Taisykliy lygiy dalys

M Kritinés klaidos
m Klaidos
m Kritiniai perspéjimai

B Perspéjimai

37 pav. Pazeisty taisykliy lygiy dalys

Siuos lygius turi visy taisykliy rinkiniy taisyklés. Ivykus pazeidimams pagal juos galima
suskirstyti taisykliy rinkinius pagal svarba (zr. 38 pav.). Siuo atzvilgiu galima teigti, kad
daugiausia kritiniy pazeidimy lygio turi apsaugos taisykliy rinkinys, klaidy lygio -
globalizacijos, perkeliamumo ir mobilumo taisykliy rinkiniai (visos juose pazeistos taisyklés
buvo Sio lygio), kritiniy perspéjimuy — pavadinimy taisykliy rinkinyje, perspéjimy — funkcijy

suderinamumo.

Pranesimy lygiy dalys taisykliy rinkiniuose

Panaudojimo
Apsaugos
Perkeliamumo

Nagumo M Kritinés klaidos
Pavadinimy m Klaidos
Mobilumo

W Kritiniai perspéjimai
Funkcijy suderinamumo

Globalizacijos B Perspéjimai

Dizaino

0% 20% 40% 60% 80% 100%

38 pav. Pazeisty taisykliy pazeidimy lygiy pasiskirstymas taisykliy rinkiniuose
Taciau paskaiciavus kiekvieno lygio pazeidimy pasiskirstymus kiekviename rinkinyje (zr.
7 lentelé.) ir juos palyginus (zr. 39 pav.), buvo pastebéta, kad daugiausia kritiniy klaidy
pazeidimy buvo dizaino taisykliy rinkinyje, klaidy lygio — dizaino ir prkeliamumo rinkiniuose,
kritiniy persp¢jimy lygio — vienodai pasiskirst¢ dizaino, nasumo ir pavadinimy rinkiniuose,

perspéjimy lygio — nasumo taisykliy rinkinyje.
7 lentelé. Pazeidimy lygiy pasiskirstymai taisykliy rinkiniuose
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Kritiniai

Kritinés klaidos Klaidos i Perspéjimai
Taisykliy rinkiniai e,
. . Dalis, . . Dalis, . . Dalis, . . Dalis,

Kiekis % Kiekis % Kiekis % Kiekis %
Dizaino 6 60% 10 31% 2 33% 1 7%
Globalizacijos 0 0% 4 13% 0 0% 0 0%
Funkcijy suderinamumo 0 0% 1 3% 0 0% 1 7%
Mobilumo 0 0% 1 3% 0 0% 0 0%
Pavadinimy 0 0% 9 28% 2 33% 0 0%
Atlikimo 0 0% 1 3% 2 33% 9 60%
Perkeliamumo 0 0% 1 3% 0 0% 0 0%
Apsaugos 3 30% 1 3% 0 0% 0 0%
Panaudojimo 1 10% 4 13% 0 0% 4 27%

Pagal pateikta lentele, pateikiami vaizdiis duomenys:

Perspéjimai

Kritiniai perspéjimai

Klaidos

Kritinés klaidos

Pranesimy lygiy paskirstymai

m Dizaino

M Globalizacijos

m Funkcijy suderinamumo

® Mobilumo

m Pavadinimy

® Nasumo
Perkeliamumo
Apsaugos

Panaudojimo

39 pav. Pazeidimy lygiy pasiskirstymai rinkiniuose

IS to galima daryti iSvada, kad daugiausia visy lygiu pazeidimy, o ypac tu i kuriuos reikia

reaguoti pirmiausia, turi dizaino taisykliy rinkinio taisykleés.

4.6. Pazeisty taisykliy paketuose vertinimas pagal taisykliy rinkinius

Atlikus pazeisty taisykliy paketuose rezultaty apibendrinima, buvo gauti apibendrinti

duomenys (zr. 8 lentelé.). Joje pateikiami paketuose pazeistu kiekvieno rinkinio taisykliy kiekiai

ir ju dalys paketuose.
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8 lentelé. Taisykliy rinkiniy taisykliy kiekiai ir dalys paketuose

— — Q
S T o )
) > = o = X g
3 3 S o > = E 2 a
) o0 2 =] - © 7] 5 2
€ o = 3 % 2 a = ®
S x a > 2 5 8 2 2
(&) X 7} © o © c Q
Taisykliy rinkiniai o] e - > (] Y X
= o
o = o
» X » X » R » X » X » X » X » X » X
3| £ |3 L 3| 8 5| L | 3| L 3| L 5| L 3| L& 3|2
< a < a < o < a < a < a < a < a < a
Dizaino 5 45% 16 34% 13 33% 4 21% 7 33% 8 36% 5 29% 2 33% 4 29%
Globalizacijos 1 9% 3 6% 3 8% 3 16% 3 14% 1 5% 3 18% 0 0% 2 14%
Funkcijy suderinamumo 0 0% 2 4% 1 3% 0 0% 1 5% 1 5% 0 0% 0 0% 0 0%
Mobilumo 0 0% 1 2% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Pavadinimy 2 18% 9 19% 9 23% 2 11% 4 19% 3 14% 2 12% 1 17% 2 14%
Nasumo 2 18% 8 17% 7 18% 6 32% 4 19% 4 18% 3 18% 0 0% 2 14%
Perkeliamumo 0 0% 0 0% 0 0% 0 0% 0 0% 1 5% 0 0% 0 0% 0 0%
Apsaugos 0 0% 3 6% 0 0% 1 5% 0 0% 1 5% 1 6% 1 17% 1 7%
Panaudojimo 1 9% 5 11% 6 15% 3 16% 2 10% 3 14% 3 18% 2 33% 3 21%

49




PazZeisty taisykliy kiekiai paketuose

|
PocketDisksDB.exe 3
SyncClient.exe
DataBase.dll
ataBase.d S M Dizaino
| ® Globalizacijos
Utils.dll 3
W Suderinamumo tarp operacijy
® Mobilumo
MSaccessLayer.dll 2
M Pavadinimy
m Atlikimo

Language.dll
m Suderinamumo tarp platformy
DisksDBLibrary.dll 6 m Apsaugos

Panaudojimo

DisksDB.exe

Config.dll

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

40 pav. Pazeisty taisykliy kiekiy paketuose palyginimas

Rinkiniy taisykliy pazeidimy paketuose palyginimui yra pateikiamos diagramos (Zr. nuo 41
pav. iki 49 pav.). Jose galima pamatyti kokiame pakete tam tikro taisykliy rinkinio taisykliu

pazeidimy buvo daugiausia ar maziausia.

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll

459

0% 10% 20% 30% 40% 50%

41 pav. Pazeisty dizaino rinkinio taisykliy dalys paketuose
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Globalizacijos

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll %

18%

0% 5% 10% 15%

20%

42 pav. Pazeisty globalizacijos rinkinio taisykliy dalys paketuose

Funkcijy suderinamumo

PocketDisksDB.exe | 0%
SyncClient.exe | 0%
DataBase.dll | 0%

Language.dil | 0%

Config.dil | 0%

MSaccessLayer.dll i 506
DisksDB.exe 4%
0% 1% 2% 3% 4% 5%

43 pav. Pazeisty funkcijy suderinamumo rinkinio taisykliy dalys paketuose

Mobilumo

PocketDisksDB.exe | 0%
SyncClient.exe | 0%
DataBase.dll | 0%
Utils.dll | 0%
MSaccessLayer.dll | 0%
Language.dll | 0%

DisksDBLibrary.dll | 0%

DisksDB.exe |/ s S S

Config.dil | 0%

2%

0% 1% 1% 2% 2%

3%

44 pav. Pazeisty mobilumo rinkinio taisykliy dalys paketuose
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PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll

Pavadinimy

0%

5% 10% 15%

20%

25%

45 pav. Pazeisty pavadinimy rinkinio taisykliy dalys paketuose

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll

Nasumo

32%

0%

15%  20%

5% 10%

25%

30%

35%

46 pav. Pazeisty nasumo rinkinio taisykliy dalys paketuose

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll

Perkeliamumo

0%
0%
0%

0%
0%
0%
0%
0%

| S S e —— 5%,

0%

1% 2% 3%

4%

5%

47 pav. Pazeisty perkeliamumo rinkinio taisykliy dalys paketuose
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Apsaugos

PocketDisksDB.exe 7%

SyncClient.exe 17%

DataBase.dll 6%
Utils.dll 5%

MSaccessLayer.dll | 0%

Language.dil p— 5%

DisksDBLibrary.dll | 0%

DisksDB.exe nmmmmmmmmmas 6%

Config.dll | 0%

0% 5% 10% 15% 20%

48 pav. Pazeisty apsaugos rinkinio taisykliy dalys paketuose

Panaudojimo

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll

38%

0% 5% 10% 15% 20% 25% 30%  35%

49 pav. Pazeisty panaudojimo rinkinio taisykliy dalys paketuose
4.7. Pazeisty taisykliy tyrimas paketuose

Apibendrinus FxCop pateiktus rezultatus paketuose buvo gauta bendra pazeidimy
suvesting (zr. 9 lentelé.). Joje pateikiama pazeidimy kiekis, jo dalis nuo bendro taisykliy ir nuo

bendro pazeidimy kiekio, efektyviy eilu¢iy kiekis bei juy skaicius vienam pranesimui pakete.

9 lentelé. Bendra pazeidimy paketuose suvestiné

Pazeisty | Pazeisty Zifg'i%‘;ﬂ:g';?g Efektyviy | Eiluéiy kiekis, kuriom
Paketas taisykliy | taisykliy . . . . eiluciy tenka vienas
P . pazeisty taisykliy 1 T
kiekis dalis e kiekis pazeidimas
kiekio
Config.dll 11 5% 17% 1817 165.2
DisksDB.exe 47 23% 75% 428 9.1
DisksDBLibrary.dll 39 19% 62% 641 16.4
Language.dll 19 9% 30% 6693 352.3
MSaccessLayer.dll 21 10% 33% 622 29.6
Utils.dll 22 11% 35% 935 42.5
DataBase.dll 17 8% 27% 3180 187.1
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SyncClient.exe 6 3% 10% 285 47.5

PocketDisksDB.exe 14 7% 22% 32 2.3

Bendra: 63 31% 14633 232.3

Palyginus pazeidimus kiekvienam paketui galima daryti iSvada, kad daugiausia pazeidimy

turi DisksDB.exe ir DisksDBLibrary.dll paketai, o maziausia SyncClient.exe ir Config.dll.

Pazeisty taisykliy dalis nuo bendro pazeisty
taisykliy kiekio

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccessLayer.dll
Language.dll
DisksDBLibrary.dll
DisksDB.exe
Config.dll

75%

0% 10% 20% 30% 40% 50% 60% 70% 80%

50 pav. Pazeisty taisykliy dalis nuo bendro pazeisty taisykliy kiekio

Taciau Sios reikSmés apskaiciuotos nevienodo dydzio projektams. Todél suvienodinant

paskaic¢iuota kiek eiluciy tenka vienam pazeidimui kiekviename pakete.

EiluCiy kiekis, kuriom tenka vienas pazZeidimas

PocketDisksDB.exe
SyncClient.exe
DataBase.dll
Utils.dll
MSaccesslLayer.dll
Language.dll 352.3
DisksDBLibrary.dll
DisksDB.exe

Config.dll 165.2

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0

51 pav. Eiluciy kiekis, kuriom tenka vienas pazeidimas

Siuo pozitriu daugiausia pazeidimy tenka PocketDisksDB.exe ir DisksDB.exe.



4.8. Naujos taisyklés testavimas

Patobulinat testavima buvo sukurta nauja taisyklé, kuri turéjo aptikti papildomy klaidy.
Atlikus bandyma su sistema Si taisyklé buvo pazeista du kartus: DisksDB.exe ir

DisksDBLibrary.dIl.
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5. ISvados

Pagal uzsakovo reikalavimus, buvo suprojektuota ir sukurta disky tvarkymo
sistema skirta darbui ant dviejy platformy;

Apzvelgti statinés analizés metodai, statinio kodo analizés veikimas, ir pasirinktas
tinkamiausias sukurtos sistemos kodo analizei irankis FxCop

FxCop irankiu buvo iSanalizuotas sistemos programinis kodas, kuris pateiké
rezultatus;

Atlikta statinés analizés rezultaty analizé, kurios metu buvo nustatyta kurios klaidos
bus taisomos o kurios ne;

Buvo sukurta stainés kodo analizés taisyklé FxCop irankiui, kuri parodé dar
neaptiktas sistemos klaidas;

Atsizvelgiant { susistemintus rezultatus buvo pataisytos esminés sistemoje esan¢ios

klaidos.
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2 priedas. FxCop sugeneruotos ataskaitos fragmentas

FxCop 1.35 Analysis Report

Expand Alj] Collapse Al
DisksDB.Pocket.DataBase (1)

1 Message for DisksDB.Pocket.DataBase
Message Cartainty Resolution

> Error 80

Level

{3} DisksDB.Pocket.Utils (1)
1 Message for DisksDB.Pocket.Utils
Message Level Certainty Resolution

> CriticalWarning 75  Correct the spelling of the unrecognized token 'Utils' in namespace 'DisksDB.Pocket.Utils'.

& $(ProjectDir)/sourse/DesktopPC/DisksDB/bin/Release/Config.dll (13)
O config.dil (13)
™4 Messages for config.dll

Message . :
Level Certainty Resolution
. No valid permission requests were found for assembly 'Config'. You should always specify the minimum security permissions using
CriticalError 95  SecurityAction.RequestMinimum.
» CriticalError 95  Sign 'Config' with a strong name key.
> Error 95  'Config' should be marked with CLSCompliantAttribute and its value should be true.
»  CriticalError 95

Mark 'Config' as ComVisible(false) at the assembly level, then mark all types within the assembly that should be exposed to Com clients as ComVisible(true).
{} DisksDB.Config
(9) m config (9)
™2 Messages for Config

Message " :

Level Certainty Resolution
» Error 95 The type name 'Config’ conflicts in whole or in part with the namespace name 'DisksDB.Config'. Change either name to eliminate the conflict.
» CriticalError 95

Implement IDisposable on 'DisksDB.Config.Config' as it instantiates members of the following IDisposable types: DisksDB.Config.DataSetConfig
§ .cctor() (1)
1 Message for .cctor()

Message " :
Level Certainty Resolution
» Warning 920

Config.Config() initializes field _isntace of type DisksDB.Config.Config to null. Remove this initialization as it will be done automatically by the runtime.
§ .ctor() (1)
1 Message for .ctor()

Message

Level Certainty Resolution

»  CriticalError 95 Modify 'Config.Config()' to catch a more specific exception than 'System.Exception' or rethrow the exception.

# AppID (2)
™2 Messages for AppID

Message Certainty Resolution
Level

» R The 'this' parameter (or 'Me' in VB) of Config.AppID:String is never used. Mark the member as static (or Shared in VB) or use 'this'/'Me’ in the method body
Warning 95  least one property accessor, if appropriate.

> 'Id" is an abbreviation and therefore is not subject to acronym casing guidelines. Correct the capitalization of 'ID'in member name 'Config.AppID:String' by
Error 85 itto'ld'.

§  GetValue(System.String,System.Int32):System.Int32 (1)
1 Message for GetValue(System.String,System.Int32):System.Int32
Message : :
Certainty Resolution
Level
Config.GetValue(String, Int32):Int32 makes a call to System.Int32.Parse(System.String) that does not explicitly provide an IFormatProvider. This should be
with a call to System.Int32.Parse(System.String,System.IFormatProvider).
§ Save():System.Void (1)
1 Message for Save():System.Void

Error 95

Message Certainty Resolution
Level
» CriticalError 95

Modify 'Config.Save():Void' to catch a more specific exception than 'System.Exception’ or rethrow the exception.
§  SetvValue(System.String,System.Int32):System.Void (1)
-] Message for SetValue(System.String,System.Int32):System.Void
Message : :
Certainty Resolution
Level
Config.SetValue(String, Int32):Void makes a call to System.Int32.ToString that does not explicitly provide an IFormatProvider. This should be replaced with
System.Int32.ToString(System.IFormatProvider).
& $(ProjectDir)/sourse/DesktopPC/DisksDB/bin/Release/Language.dil (31) O
language.dil (31)
™4 Messages for language.dll

Error 95

Message Certainty Resolution
Level
. No valid permission requests were found for assembly 'Language’. You should always specify the minimum security permissions using
CriticalError 95  SecurityAction.RequestMinimum.
» CriticalError 95  Sign 'Language’ with a strong name key.
» Error 95 'Language' should be marked with CLSCompliantAttribute and its value should be true.
» CriticalError 95

Mark 'Language' as ComVisible(false) at the assembly level, then mark all types within the assembly that should be exposed to Com clients as ComVisible(true
{} DisksDB.Language
(27) M FormI18N (1)
§ LanguageChanged(System.Object, System.EventArgs):System.Void (1)
1 Message for LanguageChanged(System.Object,System.EventArgs):System.Void

Message " :
Level Certainty Resolution
»  CriticalError 40

Consider making FormI18N.LanguageChanged(Object, EventArgs):Void not externally visible.
B FormI18NDC (2)
1 Message for FormI18NDC
Message Certainty
Resolution tevel

» Error 85 Correct the capitalization of type name 'FormI18NDC'.

The compound word 'DataBase’ in namespace 'DisksDB.Pocket.DataBase' exists as a discrete term. If your usage is intended to be single word, case it as 'Database’.
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§ LanguageChanged(System.Object,System.EventArgs): System.Void (1)
1 Message for LanguageChanged(System.Object,System.EventArgs):System.Void

Message
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Level Certainty Resolution
» CriticalError 40 Consider making FormI18NDC.LanguageChanged(Object, EventArgs):Void not externally visible.

B FormTextsEditor (3)

§ .ctor() (1)
1 Message for .ctor()

Message Cartainty
Resolution tevel

» Error 90 Be sure to set the DataSet Locale property wherever 'FormTextsEditor.FormTextsEditor()' creates an instance of that type.
§  FormTextsEditor_Load(System.Object,System.EventArgs):System.Void (1)
-] Messaage for FormTextsEditor_Load(System.Object,System.EventArgs):System.Void
Hess39¢ Certainty Resoluti
ertalnty resolution

» Error 90 Be sure to set the DataTable Locale property wherever 'FormTextsEditor.FormTextsEditor_Load(Object, EventArgs):Void' creates an instance of that type.
§ InitializeComponent():System.Void (1)

-] I\I(I4essage for InitializeComponent():System.Void
©5539% Certainty Resolution

Level

Level
Error o5 FormTextsEditor.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument resource
table instead: Texts'
13 FormTextsEditor.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument resource
Error g5 tableinstead: 'Update’

B GenericI18N (3)
- MMessa e for GenericI18N
€s539¢  Certainty Resolution

Level

R 'DisksDB.Language.GenericI18N' is an internal class that is apparently never instantiated. If so, remove the code from the assembly. If this class is intended t
Warning 75  contain only static methods, consider adding a private constructor to prevent the compiler from generating a default constructor.
§  InternationalizeControl(System.Windows.Forms.Control): System.Void (1)

1 Message for InternationalizeControl(System.Windows.Forms.Control):System.Void

Message Certainty Resolution
Level
» Warning 95 Parameter 'c' of GenericI18N.InternationalizeControl(Control):Void is never used. Remove the parameter or use it in the method body.

§  InternationalizeControl(System.Windows.Forms.Menultem):System.Void (1)
1 Message for InternationalizeControl(System.Windows.Forms.Menultem):System.Void

Message " :
Level Certainty Resolution
» Warning 95 Parameter 'mi' of GenericI18N.InternationalizeControl(Menultem):Void is never used. Remove the parameter or use it in the method body.

W 118N (17) §
.cctor() (1)
1 Message for .cctor()

Message Certainty Resolution
Level
» Warning 90  I18N.I18N() initializes field i18n of type DisksDB.Language.I18N to null. Remove this initialization as it will be done automatically by the runtime.

§ GetActiveLanguage():System.Int32 (3)
#3 Messages for GetActiveLanguage():System.Int32

Message Certainty Resolution
Level

» Warning 75 'I18N.GetActiveLanguage():Int32' appears to have no upstream public or protected callers.

» CriticalError 95  Modify 'T18N.GetActivelLanguage():Int32' to catch a more specific exception than 'System.Exception' or rethrow the exception.

4 R The 'this' parameter (or 'Me' in VB) of 118N.GetActiveLanguage():Int32 is never used. Mark the member as static (or Shared in VB) or use 'this'/'Me" in t
Warning 95  method body or at least one property accessor, if appropriate.

§ GetData():DisksDB.Language.DataSetLanguage (1)
1 Message for GetData():DisksDB.Language.DataSetLanguage

Message " :
Level Certainty Resolution
» CriticalError 95 Modify 'T18N.GetData():DataSetLanguage' to catch a more specific exception than 'System.Exception’ or rethrow the exception.

§  GetText(System.String,System.String): System.String (2)
™2 Messages for GetText(System.String,System.String):System.String

Message

Level Certainty Resolution

R The 'this' parameter (or 'Me' in VB) of 118N.GetText(String, String):String is never used. Mark the member as static (or Shared in VB) or use 'this'/'Me' in th
Warning 95  body or at least one property accessor, if appropriate.

» Warning 95  Parameter 'key' of I18N.GetText(String, String):String is never used. Remove the parameter or use it in the method body.
% haslLanguages (1)
1 Message for hasLanguages

Message

Level Certainty Resolution

» Warning 75 It appears that field 'T18N.hasLanguages' is never used or is only ever assigned to. Use this field or remove it.
J# Languages (1)
1 Message for Languages

r:ieslage Certainty Resolution
» Warning 50 Change I18N.Languages:Language[] to return a collection or make it a method.
§ MessageShow
(System.Windows.Forms.IWin32Window, System.String, System. String, System.Windows.Forms.MessageBoxButtons, System.Windows.Forms.MessageBoxIcon): Syste
™2 Messages for
MessageShow (System.Windows.Forms.IWin32Window,System.String,System.String,System.Windows.Forms.MessageBoxButtons,System.Windo
ws.Forms.Mess

Message Certainty Resolution
Level
R The 'this' parameter (or 'Me' in VB) of 118N.MessageShow (IWin32Window, String, String, N HxButtons, N bxIcon):DialogResult is never used
Warning 95  member as static (or Shared in VB) or use 'this'/'Me' in the method body or at least one property accessor, if appropriate.
» Change 118N.MessageShow(IWin32Window, String, String, HxButtons, | HxIcon):DialogResult to call the MessageBox.Show overload that
Error 95 MessageBoxOptions, and make sure to set MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the

control. If it is set to RightTolLeft.Inherit, check its parent until a value indicating Yes or No is found.
§  SetDbFile(System.String):System.Void (1)
1 Message for SetDbFile(System.String):System.Void

Message Certainty Resolution
Level
» Warning 75  'T18N.SetDbFile(String):Void' appears to have no upstream public or protected callers.
§  SetFile(System.String):System.Boolean (1)
-1 Messaé;e for SetFile(System.String):System.Boolean
Message B n
Certainty Resolution

Level
'T18N.SetFile(String):Boolean’ appears to have no upstream public or protected callers.
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» Wwarning 75

§  UpdateData(DisksDB.Language.DataSetLanguage): System.Void (1)
1 Message for UpdateData(DisksDB.Language.DataSetLanguage):System.Void

Message Certainty Resolution
Level
» CriticalError 95  Modify 'T18N.UpdateData(DataSetLanguage):Void' to catch a more specific exception than 'System.Exception' or rethrow the exception.

§ UpdateLanguage():System.Void (3)
#3 Messages for UpdateLanguage():System.Void

Message " .
Level Certainty Resolution

» Warning 75 'I18N.UpdateLanguage():Void' appears to have no upstream public or protected callers.

» I18N.UpdateLanguage():Void passes a literal as parameter 1 of a call to ApplicationException.ApplicationException(String). Retrieve the following string argu
Ervor 95  from a resource table instead: 'No Languages found at all'

4 I18N.UpdateLanguage():Void creates an exception of type 'System.ApplicationException’, an exception type that is not sufficiently specific and should never
Error 95 by user code. If this exception instance might be thrown, use a different exception type.

B Language (1)
#1 Message for Language
Message Certainty
Resolution revel
» Error 95 The type name 'Language’ conflicts in whole or in part with the namespace name 'DisksDB.Language'. Change either name to eliminate the conflict.
F $(ProjectDir)/sourse/PocketPC/PocketDisksDB/bin/Release/DataBase.dll (59) O
database.dll (59)
™3 Messages for database.dll

Message Certainty Resolution
Level
95 No valid permission requests were found for assembly 'DataBase’. You should always specify the minimum security permissions using
CriticalError SecurityAction.RequestMinimum.
» criticalError 95 Sign 'DataBase' with a strong name key.
»  Error 95 'DataBase' should be marked with CLSCompliantAttribute and its value should be true.

{} DisksDB.Pocket.DataBase
(56) m cConfig (3)
1 Message for Config
Message Cartainty
Resolution revel
» Error 95 The type name 'Config' conflicts in whole or in part with the namespace name 'DisksDB.Config'. Change either name to eliminate the conflict.

§ .ctor() (1)
1 Message for .ctor()

Message Certainty Resolution
Level
» Warning 95 Replace the call to String.Equals("") in 'Config.Config()' with a call to String.IsNullOrEmpty.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\Config.cs (Line 31)
# DataBaseFile (1)
1 Message for DataBaseFile

Message H :
Certainty Resolution
Level
» Error 80 The compound word 'DataBase’ in property 'DataBaseFile' exists as a discrete term. If your usage is intended to be single word, case it as 'Database’.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\Config.cs (Line 56)

B DataBase (53)
#3 Messages for DataBase

Message Certainty Resolution
Level
» Error 80 The compound word 'DataBase’ in class 'DataBase’ exists as a discrete term. If your usage is intended to be single word, case it as 'Database’.
» Error 95  The type name 'DataBase’ conflicts in whole or in part with the namespace name 'DisksDB.Pocket.DataBase'. Change either name to eliminate the conflict
. Implement IDisposable on 'DisksDB.Pocket.DataBase.DataBase' as it instantiates members of the following IDisposable types:
CriticalError 95  System.Data.SqlServerCe.SqlCeConnection

§ .cctor() (1)
1 Message for .cctor()

Message

Level Certainty Resolution

DataBase.DataBase() initializes field instance of type DisksDB.Pocket.DataBase.DataBase to null. Remove this initialization as it will be done automatically b

Warning 90  runtime.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 1032)
§ BuildParameters(System.Data.SqlServerCe.SqlCeCommand,System. String[ ], System.Object[]): System.Void (2)
™2 Messages for BuildParameters(System.Data.SqlServerCe.SqlCeCommand,System.String[],System.Object[]):System.Void

Message

Level Certainty Resolution

The 'this' parameter (or 'Me' in VB) of DataBase.BuildParameters(SglCeCommand, String[], Object[]):Void is never used. Mark the member as static (or Sha
or use 'this'/'Me' in the method body or at least one property accessor, if appropriate.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 156)

Warning 95

» Warning 95 Parameter 'parameters’ of DataBase.BuildParameters(SqlCeCommand, String[], Object[]):Void is never used. Remove the parameter or use it in the method
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 156)
§  CheckDataBaseld(System.String):System.Void (2)
™2 Messages for CheckDataBaseld(System.String):System.Void

Message H H
Certainty Resolution
Level
» DataBase.CheckDataBaseld(String):Void passes a literal as parameter 1 of a call to ApplicationException.ApplicationException(String). Retrieve the following
Error 95  argument from a resource table instead: 'Invalid Sync server response'

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 421)

» DataBase.CheckDataBaseld(String):Void passes a literal as parameter 1 of a call to ApplicationException.ApplicationException(String). Retrieve the following
Error 95  argument from a resource table instead: 'Server and PDA databases are not the same'
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 434)

» DataBase.CheckDataBaseld(String):Void creates an exception of type 'System.ApplicationException', an exception type that is not sufficiently specific and sh
Ervor 95  be raised by user code. If this exception instance might be thrown, use a different exception type.

N Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 434)

DataBase.CheckDataBaseld(String):Void creates an exception of type 'System.ApplicationException’, an exception type that is not sufficiently specific and sh
be raised by user code. If this exception instance might be thrown, use a different exception type.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 421)

Error 95

‘\“ CloseSqlCon(System.Data.SqlServerCe.SqlCeConnection): System.Void (1)
1 Message for CloseSqglCon(System.Data.SqlServerCe.SqlCeConnection):System.Void

Message " :
Level Certainty Resolution
» Warning 95 Parameter 'sqlCon' of DataBase.CloseSqlCon(SqlCeConnection):Void is never used. Remove the parameter or use it in the method body.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 85)



§ ExecNonQuery(System.String,System.Boolean):System.Void (1)
1 Message for ExecNonQuery(System.String,System.Boolean):System.Void

Message

Level

Error

Certainty Resolution

Change DataBase.ExecNonQuery(String, Boolean):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 122)

§ ExecNonQuery(System.String,System.String[],System.Object[]): System.Void (1)
™1 Messa ee for ExchonQuery(System.String,System.String[],System.Object[]):System.Void
Certainty Resolution

Messa

Level

Error

Message

Level

Error

Change DataBase.ExecNonQuery(String, String[], Object[]):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to
95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 180)
§  ExecScalar(System.String):System.Object (1)
1 Message for ExecScalar(System.String):System.Object

Certainty Resolution

Change DataBase.ExecScalar(String):Object to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 145)

§  FillCategories(System.Int64,System.Windows.Forms. ListView+ListViewItemCollection): System.Void (4)
™4 Messages for FillCategories(System.Int64,System.Windows.Forms.ListView+ListViewItemCollection):System.Void

Message

Level

Error

Source:

80

» CriticalError 95

Source:

4
Error 95
Source:

> Error 95
Source:

Certainty Resolution

DataBase.FillCategories(Int64, ListViewItemCollection):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThrow
and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non-
CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause b
catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 882)

Modify 'DataBase.FillCategories(Int64, ListViewItemCollection):Void' to catch a more specific exception than 'System.Exception' or rethrow the exception

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 882)

Change DataBase.FillCategories(Int64, ListViewItemCollection):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make
set MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to
RightTolLeft.Inherit, check its parent until a value indicating Yes or No is found.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 884)

Validate parameter 'items' passed to externally visible method DataBase.FillCategories(Int64, ListViewItemCollection):Void.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 856)

§ FillDataTable(System.String,System.Data.DataTable): System.Void (1)
1 Message for FillDataTable(System.String,System.Data.DataTable):System.Void

Message

Level

Error

Message

Level

Error

Source:

Certainty Resolution

Change DataBase.FillDataTable(String, DataTable):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 211)
§  FillDisks(System.Int64,System.Windows.Forms.ListView-+ListViewItemCollection) : System.Void (4)
™4 Messages for FillDisks(System.Int64,System.Windows.Forms.ListView+ListViewItemCollection):System.Void

80

»  CriticalError 95

Certainty Resolution

DataBase.FillDisks(Int64, ListViewItemCollection):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThrows = t
defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non-CLSCo
exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause by catching a s
of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 910)

Modify 'DataBase.FillDisks(Int64, ListViewItemCollection):Void' to catch a more specific exception than 'System.Exception' or rethrow the exception.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 910)

Change DataBase.FillDisks(Int64, ListViewItemCollection):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure
MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLe
check its parent until a value indicating Yes or No is found.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 912)

Source:

4
Error 95
Source:

> Error 95
Source:

Validate parameter 'items' passed to externally visible method DataBase.FillDisks(Int64, ListViewItemCollection):Void.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 895)

§  FillFilesByDisk(System.Int64,System.Windows.Forms.ListView+ListViewItemCollection): System.Void (4)
™4 Messages for FillFilesByDisk(System.Int64,System.Windows.Forms.ListView+ListViewItemCollection):System.Void

Message

Level

Error

Source:

80

Certainty Resolution

DataBase.FillFilesByDisk(Int64, ListViewItemCollection):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThro
and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non-
CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause b
catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 968)

»  CriticalError 95

Modify 'DataBase.FillFilesByDisk(Int64, ListViewItemCollection):Void' to catch a more specific exception than 'System.Exception' or rethrow the exceptio

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 968)

Change DataBase.FillFilesByDisk(Int64, ListViewItemCollection):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and mak
set MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to
RightTolLeft.Inherit, check its parent until a value indicating Yes or No is found.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 970)

Source:

4
Error 95
Source:

> Error 95
Source:

Message

Level

Error

Source:

Validate parameter 'items' passed to externally visible method DataBase.FillFilesByDisk(Int64, ListViewItemCollection):Void.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 953)

§  FillFilesByFile(System.Int64,System. Windows. Forms. ListView+ListViewItemCollection) : System.Void (4)
™4 Messages for FillFilesByFile(System.Int64,System.Windows.Forms.ListView +ListViewItemCollection):System.Void

80

Certainty Resolution

DataBase.FillFilesByFile(Int64, ListViewItemCollection):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThrow
and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non-
CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause b
catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 996)

»  CriticalError 95

Source:

Error

Source:

Modify 'DataBase.FillFilesByFile(Int64, ListViewItemCollection):Void' to catch a more specific exception than 'System.Exception' or rethrow the exception

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 996)

95

Change DataBase.FillFilesByFile(Int64, ListViewItemCollection):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make
set MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to
RightTolLeft.Inherit, check its parent until a value indicating Yes or No is found.

C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 998)
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4

Error 95 Validate parameter 'items' passed to externally visible method DataBase.FillFilesByFile(Int64, ListViewItemCollection):Void.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 981)

§  FillRootCategories(System.Windows.Forms. ListView+ListViewItemCollection) : System.Void (1)
1 Message for FillRootCategories(System.Windows.Forms.ListView+ListViewItemCollection):System.Void

4

Message H :
Certainty Resolution
Level
Error 95 Validate parameter 'items' passed to externally visible method DataBase.FillRootCategories(ListViewItemCollection):Void.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 843)

§  FindFiles(System.String,System.Int64,System.Int64,System.Boolean,System.Boolean): System.Data.DataTable (1)
-] I\4M%%§aaégee for FindFiles(System.String,System.Int64,System.Int64,System.Boolean,System.Boolean):System.Data.DataTable

4

Certainty Resolution

Level
Error 95 Validate parameter 'fileName' passed to externally visible method DataBase.FindFiles(String, Int64, Int64, Boolean, Boolean):DataTable.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 1022)

§ FormatSize(System.Int64): System.String (2)
2 Messages for FormatSize(System.Int64):System.String

Message

Level Certainty Resolution

R The 'this' parameter (or 'Me' in VB) of DataBase.FormatSize(Int64):String is never used. Mark the member as static (or Shared in VB) or use 'this'/'Me" in th
Warning 95 body or at least one property accessor, if appropriate.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 922)
DataBase.FormatSize(Int64):String makes a call to System.Double.ToString(System.String) that does not explicitly provide an IFormatProvider. This should
Ervor 95 replaced with a call to System.Double.ToString(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 938)

DataBase.FormatSize(Int64):String makes a call to System.Double.ToString(System.String) that does not explicitly provide an IFormatProvider. This should
Error 95 replaced with a call to System.Double.ToString(System.String,System.IFormatProvider).

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 944)

DataBase.FormatSize(Int64):String makes a call to System.Double.ToString(System.String) that does not explicitly provide an IFormatProvider. This should
Error 95 replaced with a call to System.Double.ToString(System.String,System.IFormatProvider).

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 926)

DataBase.FormatSize(Int64):String makes a call to System.Double.ToString(System.String) that does not explicitly provide an IFormatProvider. This should
Error 95 replaced with a call to System.Double.ToString(System.String,System.IFormatProvider).

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 932)

§ SendMessage(System.String,System.Net.Sockets.TcpClient): System.Void (1)
™1 Message for SendMessage(System.String,System.Net.Sockets.TcpClient):System.Void

Message " :
Level Certainty Resolution

R The 'this' parameter (or 'Me' in VB) of DataBase.SendMessage(String, TcpClient):Void is never used. Mark the member as static (or Shared in VB) or use 'th
Warning 95  the method body or at least one property accessor, if appropriate.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 406)

§  Synchronize(DisksDB.Pocket.DataBase.ISyncProgress): System.Void (2)
™2 Messages for Synchronize(DisksDB.Pocket.DataBase.ISyncProgress):System.Void

4

Message Certainty Resolution
Level

DataBase.Synchronize(ISyncProgress):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThrows = true) and d
Error 80 catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non-CLSCompliant ex

Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause by catching a specific set of
Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 835)

DataBase.Synchronize(ISyncProgress):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThrows = true) and d
catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non-CLSCompliant ex

Error 80 Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause by catching a specific set of
Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 808)

CriticalError 95 Modify 'DataBase.Synchronize(ISyncProgress):Void' to catch a more specific exception than 'System.Exception' or rethrow the exception.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 835)

§  UpdateBoxes(System.String):System.Void (2)
™2 Messages for UpdateBoxes(System.String):System.Void

4

4

Message

Level Certainty Resolution

DataBase.UpdateBoxes(String):Void makes a call to System.Int64.Parse(System.String) that does not explicitly provide an IFormatProvider. This should be
Error 95 with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 702)

DataBase.UpdateBoxes(String):Void makes a call to System.Int64.Parse(System.String) that does not explicitly provide an IFormatProvider. This should be
Error 95 with a call to System.Int64.Parse(System.String,System.IFormatProvider).

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 695)
Warning 95 Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateBoxes(String):Void' with a call to String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 702)
Warning 95 Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateBoxes(String):Void' with a call to String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 695)

§  UpdateCategories(System.String):System.Void (2)
™2 Messages for UpdateCategories(System.String):System.Void

Message

Level Certainty Resolution

DataBase.UpdateCategories(String):Void makes a call to System.Int64.Parse(System.String) that does not explicitly provide an IFormatProvider. This shoul
Error 95 replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 469)

DataBase.UpdateCategories(String):Void makes a call to System.Int64.Parse(System.String) that does not explicitly provide an IFormatProvider. This shoul
Error 95 replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 462)
Warning 95 Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateCategories(String):Void' with a call to String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 469)
Warning 95 Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateCategories(String):Void' with a call to String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 462)

§  UpdateDisks(System.String, System.Net.Sockets. TcpClient, System.I0.StreamReader): System.Void (4)
™4 Messages for UpdateDisks(System.String,System.Net.Sockets.TcpClient,System.10.StreamReader):System.Void

Message Certainty Resolution
Level

DataBase.UpdateDisks(String, TcpClient, StreamReader):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThr
Error 80 true) and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) forn

CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause b
catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 586)

DataBase.UpdateDisks(String, TcpClient, StreamReader):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThr
true) and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) forn

CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause b
catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

Error 80
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Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 571)

» DataBase.UpdateDisks(String, TcpClient, StreamReader):Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThr
Error 80 true) and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) forn
CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause b
catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within the catch(Exception) handler.

Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 560)

» CriticalError 95 Modify 'DataBase.UpdateDisks(String, TcpClient, StreamReader):Void' to catch a more specific exception than 'System.Exception’ or rethrow the excepti
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 586)

» CriticalError 95 Modify 'DataBase.UpdateDisks(String, TcpClient, StreamReader):Void' to catch a more specific exception than 'System.Exception’ or rethrow the excepti
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 571)

» DataBase.UpdateDisks(String, TcpClient, StreamReader):Void makes a call to System.Int64.Parse(System.String) that does not explicitly provide an
Error 95 IFormatProvider. This should be replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 545)

4 DataBase.UpdateDisks(String, TcpClient, StreamReader):Void makes a call to System.Int64.Parse(System.String) that does not explicitly provide an
Error 95 IFormatProvider. This should be replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 521)

» Warning 95 Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateDisks(String, TcpClient, StreamReader):Void' with a call to String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 545)

» Warning 95 Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateDisks(String, TcpClient, StreamReader):Void' with a call to String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 521)

§ UpdateFiles

(System.String, System.Net.Sockets. TcpClient, System.I0.StreamReader, System.Data.SqlServerCe.SqlCeConnection, System.Data.SqlServerCe.SqlCeTransaction): S
™9 Messages for
UpdateFiles (System.String,System.Net.Sockets.TcpClient,System.IO.StreamReader,System.Data.SqlServerCe.SqlCeConnection,System.Data.Sql
ServerCe.Sq

Message " :
Level Certainty Resolution
» DataBase.UpdateFiles(String, TcpClient, StreamReader, SglCeConnection, SqlCeTransaction):Void is defined in an assembly that is not marked
RuntimeCompatibility(WrapNonExceptionThrows = true) and defines a catch(Exception) handler that is not matched with a generic catch clause (catch{
Error 80 catch(System::Object*){} in mc++) for non-CLSCompliant exceptions. Either mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows =
eliminate the catch(Exception) clause by catching a specific set of Exceptions or add a generic catch handler that duplicates the code contained within th
(Exception) handler.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 663)
» . Modify 'DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void' to catch a more specific exception than
CriticalError 95  'System.Exception’ or rethrow the exception.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 663)
» R The 'this' parameter (or 'Me' in VB) of DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void is never used.
Warning 95 member as static (or Shared in VB) or use 'this'/'Me' in the method body or at least one property accessor, if appropriate.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 609)
» N Parameter 'sr' of DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void is never used. Remove the paramete
Warning 95 in the method body.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 609)
» R Parameter 'tcpClient' of DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void is never used. Remove the pa
Warning 95 or use it in the method body.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 609)
» DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void makes a call to System.Int32.Parse(System.String) th
Ervor 95 not explicitly provide an IFormatProvider. This should be replaced with a call to System.Int32.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 648)
» DataBase.UpdateFiles(String, TcpClient, StreamReader, SglCeConnection, SqlCeTransaction):Void makes a call to System.Int64.Parse(System.String) th
Ervor 95 not explicitly provide an IFormatProvider. This should be replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 647)
» DataBase.UpdateFiles(String, TcpClient, StreamReader, SglCeConnection, SqlCeTransaction):Void makes a call to System.Int64.Parse(System.String) th
Error 95 not explicitly provide an IFormatProvider. This should be replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 649)
4 DataBase.UpdateFiles(String, TcpClient, StreamReader, SglCeConnection, SqlCeTransaction):Void makes a call to System.Int64.Parse(System.String) th
Error 95 not explicitly provide an IFormatProvider. This should be replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 611)
» DataBase.UpdateFiles(String, TcpClient, StreamReader, SglCeConnection, SqlCeTransaction):Void makes a call to System.Int64.Parse(System.String) th
Error 95 not explicitly provide an IFormatProvider. This should be replaced with a call to System.Int64.Parse(System.String,System.IFormatProvider).
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 646)
4 Change DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void to call the MessageBox.Show overload that sp
Error 95 MessageBoxOptions, and make sure to set MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on
parent control. If it is set to RightTolLeft.Inherit, check its parent until a value indicating Yes or No is found.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 665)
» R Replace the call to String.Equals(String.Empty) in 'DataBase.UpdateFiles(String, TcpClient, StreamReader, SqlCeConnection, SqlCeTransaction):Void' wi
Warning 95  String.IsNullOrEmpty.
Source: C:\Users\JL\Desktop\sourse\PocketPC\DataBase\DataBase.cs (Line 649)

& $(ProjectDir)/sourse/PocketPC/PocketDisksDB/bin/Release/DisksDB.exe (21) O
disksdb.exe (21)
™4 Messages for disksdb.exe

Message Certainty Resolution
Level

» . No valid permission requests were found for assembly 'DisksDB'. You should always specify the minimum security permissions using
CriticalError 95  SecurityAction.RequestMinimum.

» CriticalError 95  Sign 'DisksDB' with a strong name key.

» Error 95 'DisksDB' should be marked with CLSCompliantAttribute and its value should be true.

» Error 95 Add STAThreadAttribute to assembly 'DisksDB'.

{} DisksDB.Pocket
(2) m startup (2)
™2 Messages for StartUp
Message Certainty
Resolution Level

» Error 80 The compound word 'StartUp' in class 'StartUp' exists as a discrete term. If your usage is intended to be single word, case it as 'Startup'.

» Error 90 Remove the public constructors from 'StartUp'.
{} DisksDB.Pocket.Properties
(1) m Resources (1)
1 Message for Resources

Message " :
Level Certainty Resolution

R 'DisksDB.Pocket.Properties.Resources' is an internal class that is apparently never instantiated. If so, remove the code from the assembly. If this class is inten
Warning 75  contain only static methods, consider adding a private constructor to prevent the compiler from generating a default constructor.

{} DisksDB.Pocket.UserInterface
(13) m FormMain (12)
§  CleanClick(System.Object,System.EventArgs): System.Void (3)
3 Messages for CleanClick(System.Object,System.EventArgs):System.Void

Message Certainty Resolution
Level
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» FormMain.CleanClick(Object, EventArgs):Void passes a literal as parameter 1 of a call to MessageBox.Show(String, String, | xButtons, N OXI

Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'Clean database ?'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 71)
4 FormMain.CleanClick(Object, EventArgs):Void passes a literal as parameter 1 of a call to MessageBox.Show(String, String, | HxButtons, N OXI
Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'DataBase has been resetted'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 77)
» FormMain.CleanClick(Object, EventArgs):Void passes a literal as parameter 2 of a call to MessageBox.Show(String, String, | xButtons, | XI
Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'Clean database'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 71)
» FormMain.CleanClick(Object, EventArgs):Void passes a literal as parameter 2 of a call to MessageBox.Show(String, String, | xButtons, XI
Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'DataBase’
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 77)
> Error 85  Correct the spelling of the unrecognized token 'resetted' in the literal 'DataBase has been resetted'.
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 77)
» Change FormMain.CleanClick(Object, EventArgs):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
Error 95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightTolLeft is set to RightTolLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 77)
4 Change FormMain.CleanClick(Object, EventArgs):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
Error 95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 71)
§ InitializeComponent():System.Void (3)
-3 MMgggaaé;ees for InitializeComponent():System.Void
Certainty Resolution
Level
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to ColumnHeader.set_Text(String):Void. Retrieve the following string argument
Ervor 95  resource table instead: 'Date’
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 180)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to ColumnHeader.set_Text(String):Void. Retrieve the following string argument
Ervor 95  resource table instead: 'Name'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 175)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to ColumnHeader.set_Text(String):Void. Retrieve the following string argument
Ervor 95  resource table instead: 'Size'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 185)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Error 95 table instead: 'Catalog’
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 130)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Error 95  table instead: 'DisksDB'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 332)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Error 95  table instead: 'File name'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 211)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Ervor 95 table instead: 'Max size'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 248)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Error 95  table instead: 'Min size'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 219)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Error 95  table instead: 'Search'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 304)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Ervor 95 table instead: 'Search’
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 204)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Error 95  table instead: 'Search Results'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 313)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Ervor 95 table instead: 'Use max'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 286)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from a
Ervor 95 table instead: 'Use min'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 277)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Menultem.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'Clean Data'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 89)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Menultem.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'Exit’
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 84)
4 FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Menultem.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'Synchronize'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 94)
» FormMain.InitializeComponent():Void passes a literal as parameter 1 of a call to Menultem.set_Text(String):Void. Retrieve the following string argument fro
Ervor 95  resource table instead: 'Tools'

Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.Designer.cs (Line 80)
§ OnSyncDone(System.Boolean):System.Void (2)
-2 IVIM%%Sa ees for OnSyncDone(System.Boolean):System.Void
29¢ Certainty Resolution

Level

» FormMain.OnSyncDone(Boolean):Void passes a literal as parameter 1 of a call to MessageBox.Show(String, String, N HxButtons, N xIcon,
Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'Synchronization Done'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 301)

» FormMain.OnSyncDone(Boolean):Void passes a literal as parameter 1 of a call to MessageBox.Show(String, String, xButtons, Icon,
Error 95 MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'Synchronization failed. Make sure that: 1. Di

running on your desktop computer 2. DisksDB is configured to allow synchronization 3. PocketPC device is connected to your PC by cradle. 4. PocketPC devic
disconnected during synchronization process'

Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 305)

4 FormMain.OnSyncDone(Boolean):Void passes a literal as parameter 2 of a call to MessageBox.Show(String, String, N HxButtons, N xIcon,
Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'Synchronization'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 305)

» FormMain.OnSyncDone(Boolean):Void passes a literal as parameter 2 of a call to MessageBox.Show(String, String, xButtons, Icon,
Error 95  MessageBoxDefaultButton):DialogResult. Retrieve the following string argument from a resource table instead: 'Synchronization'

Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 301)

» Change FormMain.OnSyncDone(Boolean):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
Error 95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In
check its parent until a value indicating Yes or No is found.

Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 305)

» Change FormMain.OnSyncDone(Boolean):Void to call the MessageBox.Show overload that specifies MessageBoxOptions, and make sure to set
Error 95 MessageBoxOptions.RightAlign and MessageBoxOptions.RtIReading if RightToLeft is set to RightToLeft.Yes on the parent control. If it is set to RightTolLeft.In

check its parent until a value indicating Yes or No is found.



Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 301)

§  OptionsClick(System.Object,System.EventArgs): System.Void (1)
1 Message for OptionsClick(System.Object,System.EventArgs):System.Void

Message " :
Level Certainty Resolution
» Warning 75 'FormMain.OptionsClick(Object, EventArgs):Void' appears to have no upstream public or protected callers.

Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 99)

§  SynchThreadFunc():System.Void (2)
™2 Messages for SynchThreadFunc():System.Void

Message Certainty Resolution
Level
» FormMain.SynchThreadFunc():Void is defined in an assembly that is not marked RuntimeCompatibility(WrapNonExceptionThrows = true) and defines a
Error 80 (Exception) handler that is not matched with a generic catch clause (catch{} in C#, catch(System::Object*){} in mc++) for non- CLSCompliant excepti
mark the assembly as RuntimeCompatibility(WrapNonExceptionThrows = true), eliminate the catch(Exception) clause by catching a specific set of Excep
add a generic catch handler that duplicates the code contained within the catch(Exception) handler.
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 263)
» CriticalError 95  Modify 'FormMain.SynchThreadFunc():Void' to catch a more specific exception than 'System.Exception’ or rethrow the exception.
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 263)

§ UpdateSyncText(System.String):System.Void (1)
1 Message for Up_dateSyncText(_System.String):System.Void
€s539¢ Certainty Resolution
Level
FormMain.UpdateSyncText(String):Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument from
Error 95  resource table instead: 'Synchronizing: __'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormMain.cs (Line 275)
B FormOptions (1)
§ InitializeComponent():System.Void (1)
1 Message for InitializeComponent():System.Void
Messade Certainty Resolution

Level

» FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Ervor 95  resource table instead: 'Cancel'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 84)

4 FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'Password'
Source: C:\Users\]JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 66)

» FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Ervor 95  resource table instead: 'Pocket DisksDB'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 166)

» FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Error 95 resource table instead: 'Save password'
Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 105)

4 FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'Server'
Source: C:\Users\]JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 52)

» FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'Synchronization options'
Source: C:\Users\]JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 95)

4 FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Error 95 resource table instead: 'Use ActiveSync'
Source: C:\Users\]JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 76)

4 FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Error 95  resource table instead: 'User'
Source: C:\Users\]JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 59)

» FormOptions.InitializeComponent():Void passes a literal as parameter 1 of a call to Control.set_Text(String):Void. Retrieve the following string argument fro
Ervor 95  resource table instead: 'label1’

Source: C:\Users\JL\Desktop\sourse\PocketPC\PocketDisksDB\UserInterface\FormOptions.Designer.cs (Line 146)
{} DisksDB.Pocket.Utils
(1) m MyResources (1)
1 Message for MyResources

Message Certainty
Resolution tevel

» Error 90 Remove the public constructors from 'MyResources'.



