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1.2.2 HXEBFEBE N

#define TRUE 1

#define FALSE O

#define OK 1

#define ERROR 0

#define INFEASTABLE -1
#define OVERFLOW -2
#define LIST_INIT_SIZE 100
#define LISTINCREMENT 10

#define MAX_SQLIST _NUM 10 //n] Gyt kB

typedef int status;
typedef int ElemType; //8dE e &M% X

typedef struct{ //&tEaR (WFZER ) € X
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ElemType * elem;

int length;

int listsize;
}SqlList;

typedef struct{ //ZMEREE R E S (fH4 H AT Ltk =38k &

Ko )
SqList * pSqListftMAX_SQLIST_NUM];
int length;
}SqlLists;

Sqlists Lists; //ZtERFEEE
1.2.3 ®ixigit

(1) InitList(SqList * L)

Bt AR, IR ROy 0, AN LIST_INIT_SIZE.
RABEERBH I RALT I K. BIATYRETA 6 3K, PUT IR USRI B
FNET

BARER . M — SR

(2) DestroyList(SqList * L)

Wil RO S 0], PR e, 895805 U HTZ iR 2 n gt
RIEM— LT . BIATSHHERAIER 2, 8558 2 Ja )5k 3 ek 2, LIl
#fE

ERVESER . BSERMEER L,

(3) ClearList(SqList * L)

Bt etk LI KEERE N 0

BRVESER: B LEEAEER,
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(4) ListEmpty(SqList L)
it RIEFRKHAIWRIE S =S
BARER . 5 L o3k, R [ TRUE, A& W3R [M] FALSE .
(5) ListLength(SqList L)
it iR MK
BRVESEA: IR L Bl TR A4
(6) GetElem(SqList L, int i, ElemType * e)
BT RIS ERBNE | DITR MR HAE IR E 24515 5T e f8 M BT R
BARLR . FTEEE e SR mIAOCERIR M L iPes | MR TR AIE
(7 ) LocateElem(SqList L, ElemType e)
it W ERMEREPE— N HOCR e MAHSERIICR
BARLER . IR LA 145 e MSEMAEHR R INALY , X AR i &l
LR, MERIES O,
(8) PriorElem(SqList L, ElemType cur, ElemType * pre_e)
Wit AR B — D HOCER cur (AHSERDGER , WRHA K, H
pre_e k[, pKHGRIE TRUE; SN sK%GR I FALSE, pre_e Joi X
BRVELEIL . 2 cur & LB TR, HARSE—1, WH pre_e RFIERY
RITSE, ANERAERI, pre_e JoE Lo
(9) NextElem (L, cur_ e, &next e)
Wit PR B — D HOCER cur WAHSERDGER , WRHA R4k, H
next_e ik, pR%GRIEI TRUE; 750 pR%R [ FALSE, next e JoiE X

BRELESL. 25 cur & LVEE LR, HARES—1, WH next_e ig[ME
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FE 4k, BNEAERIY, next e JoxE .
(10) Listinsert(SqList * L, int i, ElemType e)
it WPREMESRE N, RO A ] o RPZR R IR 5T L IR 10 YL SR
F A DICRZIEHIR A — LT, ZJaf e AL | ML
BARER . e LASE 1 MU B Z AR ABT B TR e, LB 1
(11) ListDelete(SqList * L, int i, ElemType * e)
wb: R M RERSGE TR ST e SRR R, ZRE T MFZJRRIT
R — LY
BARLR . MBR LAYER | DB CR, M e IRMIHAME, L A9 1.
(12) ListTraverse(SqList L)
weil: wmIH R LR E, RIFERK
BAREER . MU N SR L e i n e
(13 ) LoadDate(void)
veit: P Creatlist pREGEBCCIHE BT 1115 5
(14 ) CreatList(void)
it BBCUHHE BRI Lk
BAEGIR . TR B A AR A Lt R A

1.3 MFRBERRELZREAR
1.3.1 REXH

%3 5E . Windows F{#if] mingw-gcc 6.3.1 4ii%, AP R, BT

HERUNE
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>> File: exp.h

#ifndef EXPERIMENT1_H
#define EXPERIMENT1_H

#include <malloc.h>
#include <stdio.h>
#include <stdlib.h>

#define TRUE 1

#define FALSE O
#define OK 1

#define ERROR 0
#define INFEASTABLE -1
#define OVERFLOW -2

typedef int status;
typedef int ElemType;

#define LIST_INIT_SIZE 100
#define LISTINCREMENT 10

#define MAX_SQLIST_NUM 10

typedef struct {

ElemType *elem;

int length;

int listsize;

} Sqlist;

typedef struct {

SqList *pSqListfMAX SQLIST _NUM];
int length;

} Sqlists;

SqlLists Lists;

void LoadDate(void);
status CreatList(void);
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status SaveDate(void);

extern char *gp_sqlists_filename;
extern char *gp_sqlistdate_filename;
extern char *gp_sqlistelem_filename;

status InitList(SqList *L);

SqList *ChooselList(int *);

status DestroyList(SqList *L);

status ClearList(SqList *L);

status ListEmpty(SqList L);

int ListLength(SqList L);

status GetElem(SqList L, int i, ElemType *e);

status LocateElem(SqList L, ElemType e);

status PriorElem(SqList L, ElemType cur, ElemType *pre_e);
status NextElem(SqList L, ElemType cur, ElemType *next_e);
status Listinsert(SqList *L, int i, ElemType e);

status ListDelete(SqList *L, int i, ElemType *e);

status ListTraverse(SqList L);

#endif /**< EXP_H*/

file: main.c
#include "exp.h"

char *gp_sqlists filename = "./sqlists.dat";

char *gp_sqlistdate _filename = "./sqlistdate.dat";
char *gp_sqglistelem_filename = "./sqlistelem.dat";
int main() {

SqlLists *pLists = &Lists;

SqList *pList = NULL;

size_t opListNum = O;

size top = 1;

size ti;

size_t elemNum;

ElemType elem, elem?2;

char choise;

LoadDate();

while (op) {

#ifdef WIN32

system(“cls");

#else
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system("clear");
#endif

printf("\n\t\t\t 2 B F 28N ");

printf("** Maid k%KLL %d\n", pLists->length);
printf("** i REMEE: %d\n", MAX_SQLIST _NUM);
printf("F Y RATEEL R (45N 1 HR): "),

if (opListNum <= 0) {

printf("Jc, 2-12 #HAERNE SR EM A RS AIER\n");
} else {

printf("Z:3£%d\n", opListNum);

}

printf(" Menu for Linear Table On Sequence Structure \n");
printf(" \n");
printf(" 1. InitList 8. PriorElem\n");

printf(" 2. DestroyList 9. NextElem\n");
printf(" 3. ClearlList 10. Listlnsert \n");
printf(" 4. ListEmpty 11. ListDelete\n");
printf(" 5. ListLength 12. ListTraverse\n");
printf(" 6. GetElem 13. ChooselList\n");
printf(" 7. LocateElem 14. SaveDate\n");
printf(" 0. Exit\n");

printf(" \n");
printf(" HEFRMIRIE[0~14]:");

scanf("%d", &op);

getchar();

switch (op) {

case 1:

if (pLists->length >= MAX_SQLIST _NUM) {
printf("ZMEREGE BB, ARGFCIEE R N\N");

getchar();
break;

}
if (!(pLists->pSqList[pLists->length++] =
(SqList *)malloc(sizeof(SqList))))
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exit(OVERFLOW); //??? Shit copied from text book
if (InitList(pLists->pSqList[pLists->length - 1]) == OK)

printf("ZePEFR BN \n\n B4 LLAkSE 3R T T —E#4E\n");
else {
printf("ZePEFAIEII \n\n P14 LIAkSE 3R T —E#4E\n");

free(pLists->pSqList[pLists->length - 1]);
}

getchar();

break;

case 2:

if (opListNum < 1) {
printf("IE o BETR EHRER AR \n");

getchar();
break;

}
if (DestroyList(pList))

printf("ZePER BN \n\n [FI 4 LAGRZEEAT T —254584F\n");

if (opListNum < pLists->length) {

for (i = opListNum; i < pLists->length - 1; i++)
pLists->pSqList[i - 1] = pLists->pSqList[il;

}

pLists->length--;

opListNum = 0;

getchar();

break;

case 3:

if (opListNum < 1) {

printf(" LT ZEA R LR \n");

getchar();
break;

}
if (ClearList(pList))

printf("ZEF B2 ! \n\n B4 LIAkSE I T T — 2 8E\N");

getchar();
break;
case 4:
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if (opListNum < 1) {
printf("iE b BT B ER LR \n");

getchar();
break;

}
if (ListEmpty(*pList))

printf("Z&MEFR A Z\n\n B DAREE TR — 44\ "),
else
printf("ZtERAEZ\n\n B DIARSEAT R — 2044\ "),

getchar();
break;
case 5:

if (opListNum < 1) {
printf("iE b BT B ER LR \n");

getchar();
break;

}
printf("&MERELK . %d\n\n 14 ALKLEE T T —4E\n",

ListLength(*pList));
getchar();

break;

case 6:

if (opListNum < 1) {
printf("iE b BT B ER LR \n");

getchar();
break;

}

printf("iEH A Z A RAITTRIF5:")

scanf("%d", &elemNum);

getchar();

if (elemNum >= 1 && elemNum <= pList->length) {
14
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GetElem(*pList, elemNum, &elem);

printf("JCRE: %d\n\n [ LIEZE AT T —LHE\n", elem);
} else

printf("JTCEAFELEN\N BIZEDARE T R — 2 44E\n "),

getchar();
break;
case 7:

if (opListNum < 1) {
printf("iE b BT EHER LR \n");

getchar();
break;

}
printf("iEH A Z A KK ITTRE: ")

scanf("%d", &elem);
getchar();
if ((elemNum = LocateElem(*pList, elem)))

printf("{i7)37: %d\n\n [E1 4 DIGEZEHET T —44E\n", elemNum);
else
printf("JCEAFELEN\N [ DIARE T R — 2 44E\n "),

getchar();
break;
case 8:

if (opListNum < 1) {
printf("iE b BT B ER LR \n");

getchar();
break;

}
printf("iEH A ZA KK ITTRE: ")

scanf("%d", &elem);
getchar();
if (PriorElem(*pList, elem, &elem?2))

printf("FTIKZE HOCE M : %d\n\n I 4 LI4kEEiE T N —E#4E\n", elem?2);
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else
printf("BIIRAAEAEN\N\N B LAARSEEA T N — 2 484E\n");
getchar();

break;

case 9:

if (opListNum < 1) {
printf("IE o BT EERER MR \n");

getchar();
break;

}
printf("iF A ZARMITEE: "),

scanf("%d", &elem);
getchar();
if (NextElem(*pList, elem, &elem?2))

printf(" 5 4t4h TR Y%d\n\n [FI 4IRS T T — 2P H4E\n", elem2);
else
printf(" /54N FEZEN\N\N 14 DIGR St T — P 44E\n");

getchar();
break;
case 10:

if (opListNum < 1) {
printf("IE o BT EHRER AR \n");

getchar();
break;

}
printf("iEH A ZAH AR ITTEE: ");

scanf("%d", &elem);
getchar();

printf("IHHM A ZAHEANLIT: ");

scanf("%d", &elemNum);
getchar();
if (Listinsert(pList, elemNum, elem))

16
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printf("fHA I \n\n [ ZEDIARSEIETT N — 2 4AE\n");
else
printf("fHAJIK! \n\n [ ZEDIARSEETT N — 2 4AE\n");

getchar();

break;

case 11:

if (opListNum < 1) {

printf("iE b BT EHER LR \n");

getchar();
break;

}
printf(" i A ZMBRIA)T: ");

scanf("%d", &elemNum);
getchar();
if (ListDelete(pList, elemNum, &elem)) {

printf("\n MERMICERIE: %d\n", elem);

printf("MIBRAII \n\n [ DIARSEETT N — 5 4AE\n");
} else
printf("MHIERICIE \n\n [ DIARSEET T R — 2 4AE\n "),

getchar();

break;

case 12:

if (opListNum < 1) {

printf("iE b BT EHER LR \n");

getchar();
break;

}
if ('ListTraverse(*pList))
printf("ZtERZ AR \n\n B4 DIRSLHAT T — P H#AE\n");

getchar();

break;

case 13:

pList = ChooseList(&opListNum);

17



Ao R AT LA B R A A LR

printf(" YTt . £%dA\n\n [\ 4EALRSLHET B —420E\n",

opListNum);
getchar();
break;
case 14:
if (SaveDate()) {

printf("EHE AT I \n\n [B1 42 AZRSEEF T — A 3E\n");
} else {
printf("EHERAFRI! \n\n [B1 42 AZRSEEF T N — A 3E\n");

}
getchar();

}
}

printf(" (E B2 (Y/N)\N");

scanf("%1s", &choise);

getchar();

if (choise == "Y' || choise =="y') {
if (SaveDate())

printf("BdEAAERE ! \n");

else

printf(" BRI AF R \n");

}

printf("YOl FIRAME A RS \n");

getchar();
return O;

}

>> File: impl.c

#include "experimentl.h"
SqList *ChooselList(size_t *popListNum) {
size_t choice;

printf("\n ¥ A% = (1-");

printf("%d):", Lists.length);
18
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scanf("%d", &choice);
getchar();
if (choice < 1 || choice > Lists.length) {

printf("\n FAFELE\N");

return NULL;
}

*popListNum = choice;
printf("KI\n");
return Lists.pSqList[choice - 1];

}

status ClearList(SqList *L) {
L->length = 0;

return OK;

}

status CreatList(void) {

FILE *pFILE;

SqlLists *pLists = &Lists;

SqlList *p_sqList;

size tre =0;

size_t ListsLength = 0;

size ti;

if ((pFILE = fopen(gp_sqlists_filename, "rb+")) == NULL) {
fopen(gp_sqlists_filename, "wb+");

if ((pFILE = fopen(gp_sqlists_filename, "rb+")) == NULL) {

printf("{F B CAF TR \n");

return re;
}
}

printf("{F B SCAFF TR \n");

if (fread(pLists, sizeof(SqLists), 1, pFILE)) {
re += 4,

printf(" {5 B CAFINEEEI! \n");

ListsLength = pLists->length;
}
for (i = 0; i < MAX_SQLIST_NUM; i++) {
pLists->pSqList[i] = NULL;
}
pLists->length = 0;
19
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fclose(pFILE);

if ((pFILE = fopen(gp_sqlistdate filename, "rb+")) == NULL) {
fopen(gp_sqlistdate_filename, "wb+");

if ((pFILE = fopen(gp_sqlistdate filename, "rb+")) == NULL) {

printf(" £ SCHAFTIRRIBI\N");

return re;

}
}

printf("£ SCHAATI I \N");

for (i = 0; i < ListsLength; i++) {

pLists->pSqList[i] = (SqList *)malloc(sizeof(SqList));
p_sqlist = pLists->pSqList[i];

if ((fread(p_sqList, sizeof(SqList), 1, pFILE)) == 0) {

printf(" &l SCHAZER \n");

free(p_sqlist);
return re;

}
p_sqList->elem = (ElemType *)malloc(LIST_INIT_SIZE *

sizeof(ElemType));
pLists->length++;
}
re += 8§;
printf(" & S IEEn ! \n");

fclose(pFILE);

if ((pFILE = fopen(gp_sqlistelem_filename, "rb+")) == NULL) {
fopen(gp_sqlistelem_filename, "wb+");

if ((pFILE = fopen(gp_sqlistdate_filename, "rb+")) == NULL) {

printf("elem £ SCAFT IR IN\N");

return re;

}
}

printf("elem £ SCAFTIF DI N\N");

for (i = 0; i < ListsLength; i++) {
if ((fread(pLists->pSqList[i]->elem, sizeof(ElemType),
pLists->pSqList[i]->length, pFILE)) == 0) {

printf("elem £l SCHAEATEE! \n");

return re;
20
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}

}
re += 16;

printf("elem s SCFnz ! \n");

fclose(pFILE);

return re;

}

status DestroyList(SqList *L) {

free(L->elem);

free(L);

return OK;

}

status GetElem(SqList L, size t i, ElemType *e) {

*e = L.elemli - 1];

return OK;

}

status InitList(SqList *L) {

L->elem = (ElemType *)malloc(LIST_INIT_SIZE *
sizeof(ElemType));

if ('L->elem)
exit(OVERFLOW);

L->length = 0;

L->listsize = LIST_INIT_SIZE;
return OK;

}

status ListDelete(SqList *L, size t i, ElemType *e) {
ElemType *p, *q;

if i<1]||i>L->length)

return ERROR;

p = &L->elem[i - 1];

*e = *p;

for (g = &L->elem[L->length - 1]; p < q; p++) {
*p=*p + 1);

}

L->length--;

return OK;

}

status ListEmpty(SqList L) { return L.length == 0; }
status Listinsert(SqList *L, size t i, ElemType e) {
ElemType *newbase, *p, *q;
if i<1]||i>L->length + 1)
return ERROR;
if (L->length >= L->listsize) {

21
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newbase = (ElemType *)realloc(L->elem, (L->listsize +
LISTINCREMENT) *

sizeof(ElemType));

if ('"newbase)

exit(OVERFLOW);

L->elem = newbase;

L->listsize += LISTINCREMENT;

}

p = &L->elemli - 1];

for (g = &L->elem[L->length - 1]; p <= q; g--) {

*q + 1) =*q;

}

*p = g

L->length++;

return OK;

}

size_t ListLength(SqList L) { return L.length; }

status

ListTraverse(SqList L) {

printf("\n----------- all elements \n");
for (size_ ti = 0; i < L.length; i++)

printf("%d ", L.elem[i]);

printf("\n end \n");
return L.length;

}

void LoadDate(void) {

size_t Re = CreatList();

if (Re <24) {

i 1 €y IE= %N Y S

printf("\n RFHHEAEEN\N");
}
printf("\n %[l =4822, .\n");

getchar();

return;

}

status LocateElem(SqList L, ElemType e) {
size ti;

for (i=0; i < L.length; i++) {

if (L.elem[i] == e)

22
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returni + 1;

}

return O;

}

status NextElem(SqList L, ElemType cur, ElemType *next_e) {
size ti;

for (i=0; i< Llength-1;i++) {

if (L.elem[i] == cur) {

*next e = L.eleml[i + 1];

return OK;

}

}

return ERROR;

}

status PriorElem(SqList L, ElemType cur, ElemType *pre_e) {
size ti;

for (i=1; i < L.length; i++) {

if (L.elem[i] == cur) {

*pre_e = L.eleml[i - 1];

return OK;

}

}

return ERROR;

}

status SaveDate(void) {

FILE *pFILE1, *pFILEZ2;

SqlLists *pLists = &Lists;

size ti;

pFILE1 = fopen(gp_sqlists_filename, "wb");
fwrite(pLists, sizeof(SqlLists), 1, pFILE]);
fclose(pFILEL);

pFILE1 = fopen(gp_sqlistdate filename, "wb");
pFILE2 = fopen(gp_sqlistelem_filename, "wb");
for (i = 0; i < pLists->length; i++) {
fwrite(pLists->pSqList[i], sizeof(SqList), 1, pFILEL);
fwrite(pLists->pSqList[i]->elem, sizeof(ElemType),
pLists->pSqList[i]->length, pFILE2);

}

fclose(pFILEL);

fclose(pFILE2);

return OK;

}
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, 1<i<ListLength(L); #AEZE: MIBR L 0958 i DEIEICE, HeRIIHAE,
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C++14 trifk.

45 B A — > Terminal K A% 22 5 A |, #% 4 rfaketerm , 1&
general_ui.hpp 11528, fake terminal::go &FHZEF LR, Bl A, fiita
parse ZJ5ifiid callback pREGHE T4 HE . callback B— 1 S 2% hY parser,

T Tehr i A B R C++ pREUHEFF AT std::invoke, ZKBURIEIE, BPEHTED
#| stdout, FEFET KA RE XAT W, 4335 std::exception [ [ B & 1%
SIGABRT {55, &AM T T RN,

TE £ o o LR B T 5 SE S I HE A R R BB TS A s, IR 45
T AR R

F4¢5E L—> reflection_impl (11 A SR 145 HAVAS f 123 ik 7K A
2 wrapper), H S — MO EERMTR Lab::list, QAR 253
ZAKIEREH, HFHEH std::deque<reflection_impl> R a] #4787 5,

R RGAR BRI . RpwIInte . A VA, SRERK L R
BRooR | A REIRTR | JASRTK . RS Ak AR TR L MERERE TR |
R RIS,

TERE R T SE BT EAL BEAHRA R, (056 0t r e AR 1, S RER SR |
FEFFRIR

2.2.2 &Exigit
(1) InitList(SqList * L)

Wil rEAEaZS T, FEnfe Ry 0, F4& =M LIST_INIT_SIZE,
ROV FRR B A RAT K. BIUNSEA 6 3, HUTIREUS 3EnH
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TR T

BAEEER . WD iR,

(2 ) DestroyList(SqList * L)

it B S ], RO TR, BEBUR AT R Z Ja

RIM— ML BIINYRTERAERR 2, B8 2 IRk 3 e, 2, LIk

i

ERVESER . BSERMEER L

(3) ClearList(SqList * L)

Bt etk LI KEERE N 0

BRVESER: B LEE AR,

(4) ListEmpty(SqList L)

it RIERKHAWRIE S =S

BARLR . 5 L o3k, R [ TRUE, 7 W3 [M] FALSE .

(5) ListLength(SqList L)

128 RIBEATIES S

BRVESEA: IR L Bl TR A4

(6) GetElem(SqList L, int i, ElemType * e)

BT MRIEAPERBNE | DITR IR HAE IR E 245155 e f8m BT R
BARLR . FTEEE e SR mIAOCERIR M L iPes | MR TR AIE

(7 ) LocateElem(SqList L, ElemType e)

it W ERMREPSE— N HOCR e MAHSERICR

BARLER . IR LA 145 e SRR CR ALY, X AR i &l
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LR, MERIES 0,
(8) PriorElem(SqList L, ElemType cur, ElemType * pre_e)
Wit R B — D HOCR cur AHSERDGER , WRHATEK, H
pre_e &, pREGR[E TRUE; Hp&%kaR[a] FALSE, pre_e Jo& X
BRVELEIL . 25 cur & LB TR, HARSE—1, WH pre_e RFIERY
AIOK, FBEAERN, pre_e JoxE L.
(9) NextElem (L, cur_ e, &next e)
Wit PR B — D HOCER cur WAHSERDGER , WRHA 4k, H
next_e ik, pR%GRIEI TRUE; 750 pR%R [ FALSE, next e JoiE X
BAVESER: 2 cur 2 LT R,, HARRE—, WH next_e ke
a4k, BNEAERIL, next e JoxE .
(10) Listinsert(SqList * L, int i, ElemType e)
it WPRENMESRE N, RO A ] o RPZR R IR 5T L IR 10 YL SR
F DR ZIEHIR A B — LT, ZJaf e A | MIFP
BARGR . e LASE 1 MU B Z AR ABT B TR e, LB 1
(11) ListDelete(SqList * L, int i, ElemType * e)
wb: R M RERSGE TR ST e SRR R, R | MPZ R RIT
R — LY
BARGR . MBR LAYER | DB CR, M e IRMIHAE, L A9 1.
(12) ListTraverse(SqList L)
vl wmIH R LR E, RIERK
BAREER . MU N SR L R n e
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2.3 FFRETRELHS AR
2.3.1 RHEXH

iFEIAEE . Linux x86_64 ARCH gcc 8.0.0 cmake 3.10.0 GNU Make
4.2.1 GNU Id 2.29.1 GNU ar 2.29.1 kernel 4.13.12-1-ARCH HAli3F551%
SEWPE CMakelLists.txt #4717 15087,

i Windows #4717 38 X 4%, {4 cmake 3.10.0 mingw-gcc 6.3.1
nmake Windows 10 1709 (summer creator update) 2 4 ¢ fdi
mingw-gcc 6.3.1 $2{iLf libstdc++.

Windows MiAs it 5 DI (A e 4k)

Tt src B3 T hpp/cc/CMakelists.txt SO B KT rlib,

PERA TRBENRS F 5%, RN AR RE] . b I FACAS

/1111111111 FileName := CMakelists.txt
cmake_minimum_required(VERSION 3.5)
project(hust_shit)

set(CMAKE_CXX_STANDARD 14)
set(CMAKE_C_STANDARD 11)
set(CMAKE_VERBOSE_MAKEFILE ON)

set(CMAKE_CXX_FLAGS_DEBUG "-g -DMALLOC_CHECK_=2")
set(CMAKE_CXX_FLAGS_RELEASE "-03")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -msse4.2")

include_directories("/usr/include")

include_directories("/usr/local/include")
include_directories(".")
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set(BUILD SRC main.cc reflected_impl.hpp lab_list.hpp
labafx.hpp general_ui.hpp parser.hpp)
add_executable(exp2 ${BUILD_SRC})

/1111111]1]] FileName := general_ui.hpp
#ifndef HUST _SHIT _GENERAL Ul HPP_
#define HUST _SHIT GENERAL Ul HPP_

#include <functional>
#include <string>
#include <iostream>
#include <list>

#include <rlib/stdio.hpp>
#include <rlib/terminal.hpp>
#include <rlib/string/string.hpp>

#include <rlib/sys/os.hpp>

using namespace rlib::terminal;
using rlib::splitString;

class fake_terminal {
public:
using callback_t
(std::list<std::string>)>;
[[noreturn]] static void go(const callback t &callback) {
while(true) {
prompt();
callback(splitString(rlib::io::scanin()));

std::function<void

}
}
private:
static void prompt() {
if constexpr(rlib::0SInfo::0s ==

rlib::OSInfo::0s_t::WINDOWS) {
rlib::io::print(color_t::green, "rfaketerm 0.0", clear,
font_t::bold, "~", clear);
}
else {
rlib::io::print(color_t::green, "rfaketerm 0.0", clear,
font_t::bold, "~", clear);

}
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}

#endif

/1111111111 FileName := labafx.hpp
#ifndef LAB_AFX_HPP_
#define LAB_AFX_HPP_

#include <cstddef>

#include <nmmintrin.h>

/] typedef struct lab__pair_st Pair;
namespace LabUtils

{

}

template<typename Forwardlterator>
size_t distance(Forwardlterator a, Forwardlterator b)
{

size_t dist = 0;

for (; true; ++dist, ++a)

{

if (a == b) break;
}

return dist;

}

template<typename Forwardlterator>
Forwardlterator advance(ForwardlIterator a, size t n)
{
for (size_t cter = 0; cter < n; ++cter)
{
++a;
}

return a;

}

namespace Lab

{

T
/111111]] SECTION TO IGNORE BEGINS //////1111111

M T

constexpr unsigned INIT_HASH_VALUE = 0x01234567;

unsigned int naive_hash(const void *data, int size)
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{
// work only for Plain Old Data (POD)
// stupid but efficient for random data
// unsafe for attack, but security is NOT required
auto crc = INIT_HASH_VALUE;
unsigned char *data_ = (unsigned char *) data;
for (inti = 0; i < size; ++i)
{
crc = _mm_crc32_u8(crc, data_[i]);
}
return crc;
}

template<typename T>
unsigned int hast f(const T &s)

{
// optimised for base type
// faster than pure naive_hash
return naive_hash(&s, sizeof(s));
}

// the following is for speedups
template<>
unsigned int hast f(const unsigned long long &s)
{
return _mm_crc32_u64(INIT_HASH_VALUE, s);
}

template<>
unsigned int hast f(const long long &s)
{
return _mm_crc32_u64(INIT_HASH_VALUE, s);
}

template<>
unsigned int hast f(const double &s)

{

union
{
double f;
unsigned long long i;
}u;
uf=s;
return _mm_crc32_u64(INIT_HASH_ VALUE, u.i);
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}

template<>
unsigned int hast_f(const float &s)

{
union
{
float f;
unsigned int i;
Py
uf=s;
return _mm_crc32_u32(INIT_HASH_VALUE,
}

template<>
unsigned int hast_f(const unsigned &s)
{
return _mm_crc32_u32(INIT_HASH_ VALUE,

}

template<>
unsigned int hast f(const int &s)
{
return _mm_crc32_u32(INIT_HASH_ VALUE,

}

template<>
unsigned int hast_f(const unsigned short &s)
{

return _mm_crc32_ul6(INIT_HASH_VALUE,

}

template<>
unsigned int hast f(const short &s)
{
return _mm_crc32_ul6(INIT_HASH VALUE,

}

template<>
unsigned int hast_f(const signed char &s)

{

u.i);

return _mm_crc32_u8(INIT_HASH VALUE, s);

}
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template<>
unsigned int hast_f(const unsigned char &s)
{
return _mm_crc32_u8(INIT_HASH_ VALUE, s);
}

template<>

unsigned int hast f(const char &s)

{

return _mm_crc32_u8(INIT_HASH VALUE, s);

}
M
/111111/1] SECTION TO IGNORE ENDS ///1111111111]
M

// work only for Plain Old Data (POD)

// otherwise correctness is not guaranteed

// stupid but efficient for random data

// unsafe for attack, since security is NOT required
unsigned int naive_hash(const void *data, int size);

/I Lab::hash<T> simulates std::hash<T>
/] usage: hash_result = hash<T>()(item_to_hash);
template<typename T>
class hash
{
public:
unsigned int operator()(const T &s) { return hash _f(s); }

};

template<typename T1, typename T2>
struct pair
{

T1 first;

T2 second;

}

// USE Lab::make_pair LIKE std::make_pair
template<typename T1, typename T2>
pair<Tl, T1> make_pair(const T1 &first, const T2 &second)
{
return pair<T1l, T2>{first, second};

}
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/] usage:

/] auto comp = less<T>();

// comp(a, b) == a < b;

/l OR

[l less<T>()(a, b) == a < b;
template<typename T>

class less
{
public:
bool operator()(const T &a, const T &b) { returna < b; }
b
}
#endif

/1111111]1]] FileName := lab_list.hpp
#ifndef LAB_LIST HPP_
#define LAB_LIST HPP_

#include <cstddef>
#include <iterator>
namespace Lab
{
template<typename Type>
class list
{
private:
struct node
{
node() = default;
node(const Type &data, node *pre, node *next) :
data(data), pre(pre), next(next) {}
Type data = 0;
node *pre = nullptr;
node *next = nullptr;

};

public:
class iterator :
public
std::iterator<std::bidirectional_iterator _tag, Type, Type, const Type *,
Type &>
{
public:
iterator(node *currentTmp) { current =
currentTmp; }
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Type &operator*() { return current->data; }

const Type  &operator*() const { return

current->data; }

iterator &operator++()

{
current = current->next;
return *this;

}

iterator &operator--()

{
current = current->pre;
return *this;

}

iterator &operator++(int)

{
auto restore = *this;
current = current->next;
return restore;

}

iterator &operator--(int)

{
auto restore = *this;
current = current->pre;
return restore;

}

bool operator!=(const iterator &another) const

{

return another.current != current;

}

bool operator==(const iterator &another) const

{
return another.current == current;
}

node *current;
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void push_back(const Type &elem);
void push_front(const Type &elem);
iterator begin();

iterator end();

size_t size() const;

void pop_front();

void pop_back();

void insert(iterator iter, const Type &elem);
void erase(iterator iter);

void clear();

~list();

private:
node *beg = nullptr;
node *en = nullptr;
size_t length = 0;

¥

template<typename Type>
typename list<Type>::iterator list<Type>::begin()
{

return iterator(beg);

}

template<typename Type>
typename list<Type>::iterator list<Type>::end()
{

return iterator(en);

}

template<typename Type>
void list<Type>::push_back(const Type &elem)

{
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node *newNode = new node;
newNode->data = elem;
newNode->pre = en;
newNode->next = nullptr;
if (en)
{

en->next = newNode;
}
en = newNode;
if ('length)
{

beg = newNode;
}
length++;

}

template<typename Type>
void list<Type>::push_front(const Type &elem)
{
node *newNode = new node;
newNode->data = elem;
newNode->next = beg;
newNode->pre = nullptr;
if (beq)
{
beg->pre = newNode;
}
beg = newNode;
if ('length)
en = newNode;
length++;

}

template<typename Type>
size_t list<Type>::size() const { return length; }

template<typename Type>
void list<Type>::pop_front()
{
node *newNode = new node;
newNode = beg;
beg = beg->next;
if (beq)
beg->pre = nullptr;
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length--;
delete newNode;

}

template<typename Type>
void list<Type>::pop_back()
{
node *newNode = new node;
length--;
newNode = en;
en = en->pre;
if (en)
en->next = nullptr;
delete newNode;

}

template<typename Type>

void list<Type>::insert(iterator iter, const Type &elem)

{
if(iter == this->end()) return this->push_back(elem);
if(iter == this->begin()) return this->push_front(elem);

node *newNode = new node{elem, iter.current->pre,
iter.current};

iter.current->pre->next = newNode;

iter.current->pre = newNode;

length++;

}

template<typename Type>
void list<Type>::erase(iterator iter)
{
// node *newNode = iter.current->pre;
if (iter.current->pre)
iter.current->pre->next = iter.current->next;
if (iter.current->next)
iter.current->next->pre = iter.current->pre;
delete iter.current;
length--;
}

template<typename Type>
void list<Type>::clear()

{
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while (beg !'= en)

{
node *newNode = beg->next;
delete beg;
beg = newNode;
length--;

}

delete beg;

beg = en = nullptr;

length = 0;

}

template<typename Type>
list<Type>::~list()
{

this->clear();

}

} // namespace Lab

#endif
/11111111111 FileName := list_test.cc
/**

* By recolic, Nov 10.

*/

#include <chrono>

#include <iostream>
#include <random>

#include <functional>
#include "test_utils.hpp"
using printin = rlib::io::printin;

std::default_ random_engine rand _eng(810);
std::uniform_real_distribution<double> distribution(0, 100);
double m_rand() {return distribution(rand_eng);}

template <class operation_t, typename... args_t>

void timed_func(const std::string &info,
std::function<operation_t> f, args_t... args)
{

printin(info, "launched.");

auto begin = std::chrono::high_resolution_clock::now();

f(args ...);

auto end = std::chrono::high_resolution_clock::now();
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printin(info, "used", std::chrono::duration<double>(end -
begin).count(), "s");

}

template <class operation_t, typename... args_t>
void repeat(size_t count, std::function<operation_t> f, args_t...

args)
{
for(size_t cter = 0; cter < count; ++cter)
f(args ...);
}
int main()
{

using data_t = double;
Lab::list<data_t> Isa;

std::list<data_t> Isb;

using op_argl t = Lab::list<data t> &;
using op_arg2_t = std::list<data_t> &;
#define op_args top_argl t, op arg2 t
using operation_t = void(op_args_t);

auto co_push_back = [](auto &bufa, auto &bufb){
auto val = m_rand(
bufa.push_back(val
bufb.push_back(val

);
);
).

’

}

auto &bufa, auto &bufb){

’

auto co_push_front = []
auto val = m_rand(
bufa.push_front(val
bufb.push_front(val

’

’

~ ~— ~— —

}

auto co_pop front = [](auto &bufa, auto &bufb){
bufa.pop_front();
bufb.pop_front();

¥

auto co_pop_back = [](auto &bufa, auto &bufb){
bufa.pop_back();
bufb.pop_back();

¥
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auto co_erase = [](auto &bufa, auto &bufb){
bufa.erase(++bufa.begin());
bufb.erase(++bufb.begin());

}

auto co _clear = [J(auto &bufa, auto &bufb){
bufa.clear();
bufb.clear();

}

using namespace std::placeholders;
#define TEST(count, operation, desc)
LIST_ASSERT_EQUIVALENCE(Isa, Isb, std::function<operation_t>( \

std::bind(timed_func<operation_t, op_args t>, desc, \

std::function<operation_t>(std::bind(repeat<operation t,
op_args_t>, count, operation, 1, 2)),\
_1,_2)))

TEST(1000, co_push_back, "pushl");
TEST(10000000, co_push_back, "push2");
TEST(9999000, co_pop_back, "popl");
TEST(54320, co_push_back, "push3");
TEST(123, co_pop_back, "pop2");
TEST(1, co_erase, "erasel");
TEST(66, co_push_back, "push4");
TEST(543, co_erase, "erase2");
TEST(2, co_clear, "clearl");
TEST(3456, co_push_back, "push5");
printin("s/back/front/g and retest...");
TEST(1000, co_push_front, "pushl");
TEST(10000000, co_push_front, "push2");
TEST(9999000, co_pop_front, "popl");
TEST(54320, co_push_front, "push3");
TEST(123, co_pop_front, "pop2");
TEST(1, co_erase, "erasel");
TEST(66, co_push_front, "push4");
TEST(543, co_erase, "erase2");
TEST(2, co_clear, "clearl");
TEST(3456, co_push_front, "push5");
printin("All tests done.");
return O;

.~ A~ N S o~ o~~~
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/1111111111 FileName := main.cc
#include <general_ui.hpp>
#include <parser.hpp>

reflected_impl impl;

int main() {

fake terminal::go(parser::parse);
}
/111111111]] FileName := parser.hpp
#ifndef HUST SHIT _PARSER_HPP
#define HUST SHIT PARSER HPP 1

#include <reflected impl.hpp>
#include <list>

#include <string>

#include <iomanip>

#include <rlib/stdio.hpp>
#include <rlib/terminal.hpp>
using namespace rlib::terminal;

class parser {
private:
static std::string getArg(const std::list<std::string> &ls,
size tn) {
auto iter = Is.cbegin();
for(size_t cter = 0; cter < n; ++cter) {
++iter;
}
return std::move(*iter);
}
static void help_msg() {
std::string msg = R"_STR_(
rfaketerm 0.0 shit specially edition

Usage: <Command> [args ...]
Command List:

help : Show this message.
exit : exit politely.

InitList
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DestroyList
ClearList
ListEmpty
ListLength
GetElem <size_t positionPlusOne>
LocateElem <data_t elemValue>
PriorElem <data_t elemValue>
NextElem <data_t elemValue>
Listinsert <size_t positionPlusOne> <data_t elemValue>
ListDelete <size_t positionPlusOne>
ListTraverse
) STR ",
rlib::io::printin(msg);
}
public:
static void parse(const std::list<std::string> &to_parse) {
if(to_parse.empty())
return;
rlib::io::print(std::boolalpha);

#define IFCMD(str) if(*to_parse.begin() == str)

#define WANT_ARG(n) if(to_parse.size() = n+1)
{rlib::io::printin(color_t::red, font_t::bold, "Error:", clear,
color_t::lightgray, n, "arguments wanted but", to parse.size()-1,
"provided.", clear); return;}

#define SIZE_ARG(n) std::stoul(getArg(to_parse, n))

#define DATA_ARG(n) std::stoi(getArg(to_parse, n))

#define HAVE_RETURN_VALUE auto ret =

#define PRINT_RETURN_VALUE rlib::io::printin(ret);

IFCMD("InitList") {
WANT_ARG(0)
impl.InitList();

}
IFCMD("DestroylList") {
WANT_ARG(0)

impl.DestroyList();

}

IFCMD("ClearList") {
WANT_ARG(0)
impl.ClearList();

}

IFCMD("ListEmpty") {
WANT_ARG(0)
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HAVE_RETURN_VALUE
impl.ListEmpty();
PRINT_RETURN_VALUE

}

IFCMD("ListLength") {
WANT_ARG(0)
HAVE_RETURN_VALUE
impl.ListLength();
PRINT_RETURN_VALUE

}

IFCMD("GetElem") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.GetElem(SIZE_ARG(1));
PRINT_RETURN_VALUE

}

IFCMD("LocateElem") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.LocateElem(DATA ARG(1));
PRINT_RETURN_VALUE

}

IFCMD("PriorElem") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.PriorElem(DATA_ARG(1));
PRINT_RETURN_VALUE

}

IFCMD("NextElem") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.NextElem(DATA_ARG(1));
PRINT_RETURN_VALUE

}

IFCMD("ListInsert") {
WANT_ARG(2)
impl.Listinsert(SIZE_ARG(1), DATA ARG(2));

}

IFCMD("ListDelete") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.ListDelete(SIZE_ARG(1));
PRINT_RETURN_VALUE

56



Ao R AT LA B R A A LR

IFCMD("ListTraverse") {

WANT_ARG(0)

impl.ListTraverse();

}
// Shits done.

IFCMD("exit") {

rlib::io::printin("bye~");

::std::exit(0);
}
IFCMD("help") {
help_msg();
}

/limpl.debug();

}

#endif //_ HUST _SHIT_PARSER_HPP

/11111111111 FileName := reflected_impl.hpp
#ifndef HUST SHIT REFLECTED_IMPL_HPP_
#define HUST SHIT REFLECTED_IMPL_HPP_

/*
* You should NEVER use this code in ANY consequence,
* as these code is just to make hust happy.
*/

#include <utility>

#include <functional>
#include <algorithm>
#include "lab_list.hpp"
#include "labafx.hpp"

#include <rlib/stdio.hpp>
class reflected_impl {
public:

using data_t = int;

using BooleanAsserter

using OperationVisiter

void InitList() const {}

std::function<bool(const

std::function<void(const

57

data_t

data_t



Ao R AT LA B R A A LR

void DestroylList() {container.clear();}
void ClearlList() {container.clear();}
bool ListEmpty() const {return container.size() == 0;}
size_t ListLength() const {return container.size();}
data_t GetElem(size_t _shit_IndexPlusOne) {
auto index = _shit_IndexPlusOne - 1;
auto iter = container.begin();
for(size_t cter = 0; cter < index; ++cter) {
++iter;
}
return std::move(*iter);
}
size_t LocateElem(const BooleanAsserter &comparer) {
auto iter = std::find_if(container.begin(), container.end(),

comparer);
if(iter == container.end()) {
return O;
}
return LabUtils::distance(container.begin(), iter);
}

size_t LocateElem(data_t val) {
auto comparer = BooleanAsserter([v=val](const data_t
&dat){
return dat == v;
});
return LocateElem(comparer);
}
data_t PriorElem(data_t tofind) {
auto pos = std::find(container.begin(), container.end(),
tofind);
if(pos == container.end() || pos == container.begin()) {
throw std::runtime_error("ElemError: You told me that
it's undefined, so | do it.");
}
return *(--pos);
}
data_t NextElem(data_t tofind) {
auto pos = std::find(container.begin(), container.end(),
tofind);
if(pos == container.end() || pos == --container.end()) {
throw std::runtime_error("ElemError: You told me that
it's undefined, so | do it.");
}
return *(++pos);
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}

void ListInsert(size_t _shit_IndexPlusOne, data_t elem) {
auto index = _shit_IndexPlusOne - 1;
auto iter = LabUtils::advance(container.begin(), index);
container.insert(iter, elem);
}
data_t ListDelete(size_t _shit_IndexPlusOne) {
auto index = _shit_IndexPlusOne - 1;
auto iter = LabUtils::advance(container.begin(), index);
auto to_return = *iter;
container.erase(iter);
return std::move(to_return);
}
void _ListTraverse(const OperationVisiter &visiter) {
std::for_each(container.begin(), container.end(), visiter);
}
void ListTraverse() {
_ListTraverse(OperationVisiter([](const auto
&val){rlib::io::print(val, " "); }));
rlib::io::printin("");

}

void debug() {
rlib::io::println_iter(container);
rlib::io::printin(container.size());
}
private:
Lab::list<data_t> container;

¥
extern reflected_impl impl;

#endif
//1111111]]] FileName := rlib

cat: rlib: 2—1Hs3¥

/1111111111 FileName := test_utils.hpp
#include <cstdlib>

#include <rlib/stdio.hpp>
#include <rlib/traits.hpp>

#define dynamic_assert(cond, message) do { \
if(!cond) {\
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rlib::io::printin("dynamic assertion failed:", message);

std::exit(2); \
A\

} while(false)

/l -- operation must be a templated callable object, usually
templated lambda.
// NEW: operation must fuck two buf at same time.
#define ASSERT _EQUIVALENCE(bufA, bufB, operation,
equal_checker) \
do {\

static_assert(std::is_same<rlib::is_callable<decltype(equal checker
<double>)>::type, \
std::true_type>::value, \
"equal_checker is not callable"); \
dynamic_assert(equal_checker(bufA, bufB), "given buf is
not equal."); \
operation(bufA, bufB); \
dynamic_assert(equal_checker(bufA, bufB), "operation
failed."); \
} while(false)
/*
/Ivector
#include "lab_vector.hpp"
#include <vector>

template<typename data_t>
bool vector_equal(const Lab::vector<data_t> &vcta, const
std::vector<data_t> &vctb)
{
if(vcta.size() !'= vctb.size()) return false;
Lab::vector<data_t> &fake_vcta =
const_cast<lLab::vector<data_t> &>(vcta);
for(auto ia = fake_vcta.begin(), ib = vctb.begin();
ia !'= fake_vcta.end() && ib !'= vctb.end();
++ia, ++ib)
{
if(*ia !'= *ib) return false;
}
return true;
}
#define VECTOR_ASSERT _EQUIVALENCE(bufA, bufB, operation)
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ASSERT_EQUIVALENCE(bufA, bufB, operation, vector_equal)
*/
/Nist
#include "lab_list.hpp"
#include <list>

template<typename data_t>
bool list_equal(const Lab::list<data_t> &bufa, const
std::list<data_t> &bufb)
{
if(bufa.size() '= bufb.size()) return false;
Lab::list<data_t> &fake_bufa =
const_cast<Lab::list<data_t> &>(bufa);
for(auto ia = fake_bufa.begin(), ib = bufb.begin();
ia = fake_bufa.end() && ib !'= bufb.end();
++ia, ++ib)
{
if(*ia !'= *ib) return false;
}
return true;
}
#define LIST ASSERT _EQUIVALENCE(bufA, bufB, operation)
ASSERT_EQUIVALENCE(bufA, bufB, operation, list_equal)
/*
//set
#include "lab_set.hpp"
#include <set>

template<typename data_t>

bool set equal(const Lab::set<data_t> &bufa, const
std::set<data_t> &bufb)
{

if(bufa.size() '= bufb.size()) return false;
Lab::set<data_t> &fake _bufa =
const_cast<lLab::set<data_t> &>(bufa);
for(auto ia = fake_bufa.begin(), ib = bufb.begin();
ia !'= fake_bufa.end() && ib !'= bufb.end();
++ia, ++ib)
{
if(*ia !'= *ib) return false;
}
return true;
}
#define SET _ASSERT EQUIVALENCE(bufA, bufB, operation)
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ASSERT_EQUIVALENCE(bufA, bufB, operation, set_equal)

//priority_queue
#include "lab_priority_queue.hpp"
#include <queue>

template<typename data_t>

bool priority_queue _equal(const Lab::priority_queue<data t>
&bufa, const std::priority queue<data t> &bufb)

{

return true;

}

#define PRIORITY_ QUEUE_ASSERT EQUIVALENCE(bufA, bufB,
operation) ASSERT _EQUIVALENCE(bufA, bufB, operation,
priority_queue_equal)

template<typename data_t>

bool
priority_queue_destroy and check(Lab::priority queue<data t>
&bufa, std::priority_queue<data_t> &bufb)

{

if(bufa.size() != bufb.size()) return false;
while(bufb.size())
{
if(bufa.top() !'= bufb.top()) return false;
bufa.pop();
bufb.pop();
}

return true;

}

/lunordered_map
#include "lab_unordered_map.hpp"
#include <unordered_map>

template<typename key t, typename data_t>
bool unordered map_equal(const Lab::unordered map<key t,
data_t> &bufa, const std::unordered_map<key t, data_t> &bufb)
{
if(bufa.size() '= bufb.size()) return false;
Lab::unordered_map<key t, data_t> &fake bufa
const_cast<Lab::unordered _map<key t, data_t> &>(bufa);
for(auto ia = fake_bufa.begin(), ib = bufb.begin();
ia != fake_bufa.end() && ib !'= bufb.end();
++ia, ++ib)

62



Ao R AT LA B R A A LR

{
if(*ia !'= *ib) return false;
if(fake_bufa.find((*ib).first) != ia) return false;
}
return true;
}
template<typename key data t>
bool _unordered_map_equal(const

Lab::unordered_map<key data t, key data t>  &bufa, const
std::unordered_map<key data_t, key data t> &bufb)
{

return unordered_map_equal(bufa, bufb);
}
#define UNORDERED_MAP_ASSERT _EQUIVALENCE(bufA, bufB,
operation) ASSERT _EQUIVALENCE(bufA, bufB, operation,
_unordered_map_equal)

*/

2.3.2 HiEWR

A e AR e e B o T S A T
AAM BRI 20000000 ¥, HAMM - ZEEILILTIR, HREE R 5E

SR (R0 std::list HE47 4% O R B0 LX) o

pushl launched.

pushl used 0.000312113 s
push2 launched.

push2 used 2.07433 s
popl launched.

popl used 0.89098 s
push3 launched.

push3 used 0.00973691 s
pop2 launched.

pop2 used 2.5136e-05 s
erasel launched.

erasel used 3.297e-06 s
push4 launched.

push4 used 4.5379e-05 s
erase2 launched.

erase2 used 0.00011576 s

clearl launched.
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clearl used 0.00816342 s
push5 launched.

push5 used 0.0015594 s
s/back/front/g and retest...
pushl launched.

pushl used 0.000389672 s
push2 launched.

push2 used 1.93912 s
popl launched.

popl used 0.983706 s
push3 launched.

push3 used 0.01539 s
pop2 launched.

pop2 used 7.5143e-05 s
erasel launched.

erasel used 3.21e-06 s
push4 launched.

push4 used 0.000109478 s
erase2 launched.

erase2 used 0.000324628 s
clearl launched.

clearl used 0.0244477 s
push5 launched.

push5 used 0.000904992 s
All tests done.

2.3.3 HFmillik

oy PRI ], S AT A TE A AT TR

2.4 KWING

ARSI INER T X EAMER S | AT, B4R T AR IR
ARSI B T AR AR AT T PSR Z [ B 5CR o A E Ry ] i R
IO 25 22 NESCHR 45 40 04 £ JEE 20 A Ay EA T RS O A B | Ak L5 (B Tl R g ke,
LEEINGR~T A BIBEEAE T R LA
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3ET - N#RM XL

3.1 LBHP

T e SIS IR B (IR AT Z SURAOHE & . FEAIZ B A (280 h 248 — R
(B LS SR A 5 s B T AERAE W FREER , SRR — U S
AFEE RS

3.2 #gigit
3.2.1 REREigiT

R RGER T FAE LR YRGS, SRR AR, RSy
C++14 trifk.

45 BHA — 4 Terminal K A% 22 &5 A |, #% 4 rfaketerm , 1&
general_ui.hpp F1528, fake terminal::go &FHZEF LR, Bl A, fiia
parse ZJ5if it callback pR%iH T4 FE  callback 2—~ i ccgen.py 4 Hift:
¥y parser(B)l reflection,C++20 bRkl it T IRAETIRE), HoORm A BI%
| N —JZ0] relected_impl. e igRiE— 8, H-5eumBdE Wit |,
RBGREME, #% rfaketerm FTENF] stdout, fEFEF & 4K E AT M, 20l
std::exception [i] H & %% SIGABRT {55, A4 F) T HJER T EA R .
T W, rfaketerm BRINTE DL T AP W IUT IFTENRE (5 2. 3 stdout,

User Manual 7 rfaketerm Hi{#i [ help iy 4 BIm 3845 . & T T GUI
TR, rfaketerm J&shif 4 B shEHAT help 4.

R4 L—~ reflection_impl(1F A4 BUE SR 142 11 RN 25 4% 2 35 i A DA 1

# 0 Z [ W wrapper) , H i 3T O M OB R 4 MW OW R
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hust_xxxx::unordered_btree., N T SEI X AR MWE R, JFHMHH
std::vector<btree>fjin]

R RGP ERAEA : WAL SO | A5 SR, B O | VA
TR HlE A ORISR ZSURR EESE 20 PR AIZ A Select, List 5 M T7E
ZAREDIB I RAE, I help.,

TERR PP Hh S B EAL BRANERA B , A5 EE s AR Y, B RERAESER |
FEFFRIR

3.2.2 ®iEigit

WA B NE AR FHMEARSS G i 5, AR BB 20E ST Z X i ik
TR B TSR B T SO L A U i A T SURERISR SRR B
85 20 FhAAGER, HAMGEREIhREE AT .

(DRIRIE =SB . R B J2 InitBiTree(T) s WA A1 — S T AFFAE
PAELE R 2 U T,

(2 W . W R &2 B DestroyBiTree(T); #IRZ&HE X T B
FAAE; BRAELS AR W T,

(3B = B . pR%4 PR J2 CreateBiTree(T,definition) ; #J4h & 14 &
definition Zith “XRE T #YE X5 #RAEL 24 definition fgi — 3R T,

(IEZE Z 3 . A FRIE ClearBiTree (T); #IHRAIHE — W T A74E;

PRSI U T 1825

(5 2 X R PRI BiTreeEmpty (T) s 18R Z5 A F02 — W T £74E 5

PRSI T s ORI 8] TRUE, 75 01J3% [9] FALSE.,
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(OPR " XTRIE « R PR BiTreeDepth(T); Witn &1 e — X T 7745
BAESEAURIR ] T TREE

(DARAFHREZE L. AR TR RoOt(T) s WILA SRS X T CAFTE s 50ES
HIER A T B,

@ RAF4h . A FRE Value(T,e); BIIRAMR XM T CfffE, e 2T
R SEAEE 0 BAELEAURR ] e HYfH.

(925 KL . PREA PR Assign(T,&e value); #laZcfFie — W T B4
TE, e T RIS A, RS R2 4 A e IfE value,

I0FRAFACELS 1 REA R Parent(T,e) 5 TGRSR UM T E4F1E,
e & T AL BAES RIS e B T WIERSE &, LR FIE M RGCEL &S
BEF, EIERE NULL,

(DFRAG LT 7455, BREL TR LeftChild(T,e) ; Wt 452 — XU T A77E,
e & T AN BB TR ] e WA FL45 IR . #7 e LAZT, W
iR A NULL.,

2FAF 4 T4 05 . B R RightChild(T.e); WITAGMRE X TE
FAAE, es& T Hdi g, BRI RIERI e WA AR, e THE
¥, (A NULL,

A3FFAG /e ol . PR R LeftSibling(T.e); WITASIH R X T 77
1E, e & T PIEAGE S WIES R RIRM e A AL SR . e BT WA
BB I A L, Wik NULL,

FRATAT LA AT A BRI RightSibling(T.e); #In & e — X T

CAFTE, et TSN, BAREIRERN e A UAL AR . e 2T
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A 2%l Do s, AR [l NULL

IHHA T . PR PR InsertChild(T,p,LR,¢); #IIARZMFR W T 17
1, p48m T PR, LR V08 1, FJEE ZXR ¢ 5 T AMZHA TR
NS PRAEA R SRR LR Jy 0 808 1,4 A ¢ 9 T p a4l S Ze sl 14,
P IrRES SR ZE TR EE TR ¢ A TR

(OMHI5 T - %A FriE: DeleteChild(T.p.LR) ; FIiR &2 — XU T 774,
p fa1n T iyt aha, LRV 08 1, PRESE LR LR o 0 88035 1, I
B c b T o p Frde 45 S A28 3

(DFTFlE g . PRELS Foe PreOrderTraverse(T,Visit()); #IiG o4& —
W T AR, Visit BXFEE SRR R B #RAREE2R . Jolrl i t, X4l
AR Visit —IRH—Wk, —BEIJAHRM, TRERIL,

U9 [y . PREA FRGE InOrderTraverse(T,Visit)); #I4A &&= U
T A7AE, Visit SEXEE A B RN FH R BRAEEERE P I t, X4 A
FHEREL Visit —IK H—¥k, — BRI, WHERAER I,

957y . PRE# PR PostOrderTraverse(T,Visit)); #iG 5542 —
W T A, Visit J2X4E ki ERI N R g BRSSP D t, X4l
AR Visit —IRH—Wk, —BEIJAHRM, TRERIL,

QOFE 2k T . PR B2 LevelOrderTraverse(T,Visit)) ; #1hh 4542 —
S T AFAE, Visit 24l fi B ng N R BAREREZ Pl t, XA 4s

AR R Visit —K H—k, — BRI, EARRI
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3.3 ZXWRERRRSGEUS MR
3.3.1 R |

eI . Linux x86_64 ARCH gcc 8.0.0 cmake 3.10.1 GNU Make
4.2.1 GNU Id 2.29.1 GNU ar 2.29.1 kernel 4.14.5-1-ARCH A5
#J1E CMakelLists.txt #4771

i Windows #4717 38 X 4%, ¥ cmake 3.10.0 mingw-gcc 6.3.1
nmake Windows 10 1709 (summer creator update) 2 4 ¢ ffi
mingw-gcc 6.3.1 $#24L[ libstdc++ ., Windows Jiit 7§l 2 3843 Thfie (71 28
1£) .

T gc s

Tt src H3E T hpp/cc/CMakelLists.txt SO B KIS T rlib,

PERA TRBENRS H 5%, FENAEY N RE] . R I FACAS

/[FileName := btree.hpp
#ifndef HUST_BTREE_HPP_
#define HUST_BTREE_HPP_

//#include <gc.h> //You cannot compile it and it doesn't matter.
#include <rlib/require/cxx11>

#include <stdexcept>

#include <exception>

#include <functional>

#include <rlib/string/string.hpp>
#include <rlib/stdio.hpp>

namespace hust_xxxx {
enum class foreach _rule {LEFT_MIDDLE RIGHT,
LEFT_RIGHT_MIDDLE, MIDDLE_LEFT _RIGHT};

template<typename data_t>
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class [[deprecated/*, "fatal memory bug, invalid algo,
extremely bad design."*/]] unordered btree {
struct node {

data_t payload;

node *left = nullptr;

node *right = nullptr;

node *parent = nullptr;

size_t depth = 0; //Root

node() = delete;

node(const data t &payload, node *parent)
payload(payload), parent(parent), depth(parent?parent->depth+1:0)
{}

void for_each(foreach_rule rule,
std::function<void(node &)> func) {
if(rule == foreach_rule::MIDDLE_LEFT_RIGHT)

func(*this);

if(left) left->for_each(rule, func);

if(rule == foreach_rule::LEFT_MIDDLE_RIGHT)
func(*this);

if(right) right->for_each(rule, func);

if(rule == foreach_rule::LEFT_RIGHT_MIDDLE)
func(*this);

}

public:
using nlang = std::string;
unordered btree() {}

bool empty() const {
return root == nullptr;
}
bool clear() {
root = nullptr;
}
size_t depth() {
size_t max_depth = 0;
this->for_each([&max_depth](node &n){
max_depth = n.depth>max depth ? n.depth :
max_depth;
};

return max_depth;
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nlang root() {
return std::move(nlang(""));
}
data_t get(const nlang &pos) {
auto n = nlang_translate(pos);
if('n)
throw std::runtime_error("Trying to access an
empty node.");
return std::move(n->payload);
}
void set(const nlang &pos, const data_t &payload) {
auto iter = nlang_translate(pos);

if(iter)
iter->payload = payload;
else
nlang_translate(pos, true, payload);
}
nlang parent(nlang pos) {
rlib::replaceSubString(pos, " ", "");
return pos.empty() ? pos : pos.substr(0, pos.size()-1);
}

nlang Ichild(const nlang &pos) {
return pos + 'L';
}
nlang rchild(const nlang &pos) {
return pos + 'R’;
}
void  for_each(std::function<void(node &)>  func,
typename hust_xxxx::foreach_rule rule =
foreach_rule::LEFT_MIDDLE_RIGHT) {
if(root) root->for_each(rule, func);
}
void level for_each(std::function<void(node &)> func) {
size_t curr_depth = 0;
while(true) {
bool must_break = true;
this->for_each([&,
_curr_depth=curr_depth](node &n){
if(n.depth == _curr_depth) {
func(n);
must_break = false;
}
};
if(must_break) break;
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++curr_depth;

}
}
static void printer(node &n) {rlib::print(n.payload, "");}
void merge(unordered btree &another, const nlang
&where, bool right) {
auto n = nlang_translate(where);
if(right) n->right = another.root;
else n->left = another.root;
another.root = nullptr;
}
void drop(const nlang &where, bool right) {
auto n = nlang_translate(where);
if(right) n->right = nullptr;
else n->left = nullptr;

}

private:
node *nlang_translate(const nlang &lang, bool newlfNull
= false, const data_t &newPayload = data_t()) {
node *curr = root;
for(auto act : lang) {
if('curr)
throw std::runtime_error("invalid nlang to
this tree. Too many null in path.");
switch(act) {
case 'L":
if('curr->left)
curr->left = new node(newPayload, curr);
curr = curr->|eft;
break;
case 'R"
if(!curr->right)
curr->right = new node(newPayload,
curr);
curr = curr->right;
break;
case ' "
break;
default:
throw std::runtime_error("invalid nlang to
this tree.");
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if(!curr && newlfNull) //Create root.
root = new node(newPayload, nullptr);
return curr;
}

node *root = nullptr;

}

#endif//FileName := ccgen.py
#!1/usr/bin/python3

src = 'reflected_impl.hpp'
mode = 'gen_code'
#mode = 'gen_help'

# DO NOT use macro in func_name! It'll gen wrong code!
macro_list = [

(‘nlangref','nlang'),

(‘'nlang','NodeLanguage’),

(‘dataref_t','data_t'),

(‘'void','null"),

]

size_arg = ['size_t']
int_arg = ['int', 'data_t']
string_arg = ['NodelLanguage']

void_ret = ['void', 'null']

def gen_code(line):
line = line.replace("\t',").replace('\r', ").strip()
if len(line) ==
return
ret_type = line.split(' ')[0]
funcAndArgs = line[len(ret_type):].strip().split('(")

func_name, args = funcAndArgs[O0],
funcAndArgs[1].split(')')[0]
print('// _ccgen debug_: ‘ret name(args) is  {}

{}({}) '.format(ret_type, func_name, args))

args_string =[]
for arg in args.split(',"):
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arg_type = arg.strip().split(' ')[0].replace(' ',")
if len(arg_type) == 0:

continue
if arg_type in size_arg:

args_string.append('SIZE_ARG({})'.format(len(args_string)+1)) #
start from one
elif arg_type in int_arg:

args_string.append('INT_ARG({})'.format(len(args_string)+1)) #
start from one
elif arg_type in string_arg:

args_string.append('STRING_ARG({})'.format(len(args_string)+1)) #
start from one
else:
raise  RuntimeError(‘Unclassed arg left here.
line={}|arg_type={}'.format(line, arg_type))
args_size = len(args_string)
args_string ="', '.join(args_string)

print(’ IFCMD("{}") {{'.format(func_name))

print(' WANT_ARG({})'.format(args_size))
if ret_type not in void_ret:
print(' HAVE _RETURN_VALUE')
print(’ impl.{}({});".format(func_name, args_string))
if ret_type not in void_ret:
print(' PRINT_RETURN_VALUE')
print("  }")

def gen_help(line):
line = line.replace('\t',").replace('\r', ").strip()
if len(line) ==
return
ret_type = line.split(' ')[0]
funcAndArgs = line[len(ret_type):].strip().split('(")

func_name, args = funcAndArgs[0],
funcAndArgs[1].split(')')[0]
# print('// _ccgen _debug_: ‘ret name(args)’ is “{}

{}({}) '.format(ret_type, func_name, args))
if len(args) == 0:
print("{} -> {}'.format(func_name, ret type))
else:
print(‘{} [{}] -> {}'.format(func_name, args, ret type))
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if mode == 'gen_code":
fuck a line = gen_code
print(‘//Code generated by ccgen.py below. Do not edit them

by hand.")
else:
fuck _a_line = gen_help
print('"FuncName [Argument ...] -> ReturnValue #

Instructions')

with open(src) as fd:
cont = fd.read()

working = False
for line in cont.split('\n'):
if -1 !'=line.find('_py_ccgen_begin__'):
working = True
continue
if -1 !'=line.find('_py ccgen_end_'):
working = False
continue
if working:
for from, to in macro_list:
line = line.replace(_from, to)
fuck_a_line(line)

if mode !'= 'gen_code":
exit(0)

print('"
IFCMD("exit") {
rlib::printin("bye~");

::std::exit(0);
}
IFCMD("help") {
help_msg();
}

/limpl.debug();
//Code generated by ccgen.py ahead. Do not edit them by

hand.
"")//FileName := cmake_clean.sh
#!/bin/bash

make clean
rm -rf  cmake-build-debug/ cmake_install.cmake Makefile
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CMakeFiles CMakeCache.txt
/[FileName := CMakelLists.txt
cmake_minimum_required(VERSION 3.2)
project(hust_ )

set(CMAKE_CXX_STANDARD 14)
set(CMAKE_C_STANDARD 11)
set(CMAKE_VERBOSE_MAKEFILE ON)

set(CMAKE_CXX_FLAGS_DEBUG "-g -DMALLOC_CHECK_=2")
set(CMAKE_CXX_FLAGS_RELEASE "-03")

include_directories("/usr/include")
include_directories("/usr/local/include")
include_directories(".")

### create a custom target called build_libr that is part of ALL
### and will run each time you type make
##add_custom_target(build_libr ALL

## COMMAND make
#HH# WORKING_DIRECTORY rlib
## COMMENT "Calling rlib makefile to build libr.a")

add_library(r STATIC rlib/libr.cc)

set(BUILD SRC main.cc reflected_impl.hpp btree.hpp
general_ui.hpp parser.hpp)

add_executable(exp3 ${BUILD_SRC})

##add_dependencies(exp3 build_libr)

target_link_libraries(exp3 r)//FileName := general_ui.hpp
#ifndef HUST ___ GENERAL Ul HPP_
#define HUST ___ GENERAL Ul _HPP_

#include <functional>
#include <string>
#include <iostream>
#include <list>

#include <rlib/stdio.hpp>
#include <rlib/terminal.hpp>
#include <rlib/string/string.hpp>
#include <rlib/sys/os.hpp>
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using namespace rlib::terminal;
using rlib::splitString;

class fake_terminal {
public:
using callback t
(std::vector<std::string>)>;
static void showError(const std::string &msg) {
rlib::printfIn("{} {}Error{}{}: {}{}", color _t::red,
font_t::bold, clear, color_t::lightgray, msg, clear);

}

std::function<void

[[noreturn]] static void go(const callback t &callback) {
callback(splitString("help"));
while(true) {
prompt();
try {
callback(splitString(rlib::scanin()));
}
catch(std::exception &e) {
showError(e.what());

}
if(std::cin.eof())
std::exit(0);
}
}
private:
static void prompt() {
if constexpr(rlib::0SInfo::0s ==

rlib::OSInfo::0s_t::WINDOWS) {
rlib::printf("rfaketerm 0.2 ~");
}
else {
rlib::printf("{ }rfaketerm 0.2{} {}~{}
color_t::green, clear, font_t::bold, clear);
}
}
¥

#endif

//[FileName := input
Assign 1

Assign L 4

Assign R 2
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Assign LR 32
Assign LL 22
Assign RL 21
Assign LRL 324

...... AHE K2 500 17

InOrderTraverse

CreateBiTree
Select 1

Assign 10
Assign L 40
Assign R 20
Assign LR 320
Assign LL 220
Assign RL 210
Assign LRL 3240

...... HE K2 500 17

Select 0

InsertChild LL1 0
PreOrderTraverse
//FileName := main.cc
#include <general_ui.hpp>
#include <parser.hpp>

reflected_impl impl;

int main() {

fake terminal::go(parser::parse);
}//FileName := parser.hpp
#ifndef HUST __ PARSER_HPP
#define HUST __ PARSER HPP 1

#include <reflected impl.hpp>
#include <list>

#include <string>

#include <iomanip>

#include <rlib/stdio.hpp>
#include <rlib/terminal.hpp>

using namespace rlib::terminal;
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class parser {
private:
static void help_msg() {
std::string msg = R"_STR_(
rfaketerm 0.2 HUST_xxxx special edition

>>> Usage: <Command> [args ...]
>>> Command List:
CommandName [Arguments ...] -> ReturnValue # Instructions

help -> null # Show this message

exit -> null # exit politely

Select [int i] -> null # Select which btree to use (Select 0 by
default, index starts from zero)

List -> null # List how many btree is working currently

InitBiTree -> null

DestroyBiTree -> null

CreateBiTree -> null

ClearBiTree -> null

BiTreeEmpty -> bool

BiTreeDepth -> int

Root -> NodelLanguage

Value [NodeLanguage n] -> data_t

Assign [NodelLanguage n, data_t val] -> null

Parent [NodeLanguage n] -> NodelLanguage

LeftChild [NodeLanguage n] -> NodelLanguage

RightChild [NodeLanguage n] -> NodelLanguage

LeftSibling [NodeLanguage n] -> NodelLanguage

RightSibling [NodeLanguage n] -> NodeLanguage

InsertChild [NodeLanguage n, int tolnsert, int LR] -> null #
tolnsert is index of btree to insert, start from zero, in "List’

DeleteChild [NodeLanguage n, int LR] -> null

PreOrderTraverse -> null

InOrderTraverse -> null

PostOrderTraverse -> null

LevelOrderTraverse -> null

>>> What's NodeLanguage?
NodelLanguage is a string language, with which you can appoint a

node in a tree easily and quickly.
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Example: assume you have a tree like this now,

Then you can use NodelLanguage to represent every node:

Az
B="L"
C="R"
F="LL"
G = "LR"
H = "RR"
J = "LRL"
X = "RRL"

Every 'L' and 'R' represents a step, and you can reach the node
step by step.

You can also appoint a not existing node, sothat you can insert a
node here. But all node in the path must exists, here're examples:

Assign(Y, "RRLR"); //Good

Assign(D, "RLL"); //Bad, "RL" not exist

Assign(M, "L"); //Valid, B is erased and M is assigned

Assign(N , " LR L L "); //Valid, extra spaces are allowed in

NodelLanguage

So you can build a tree quickly in my terminal like this:
rfaketerm ~ Assign 1
rfaketerm ~ Assign L 3
rfaketerm ~ Assign R 22
rfaketerm ~ Assign LR 11
) STR ",
rlib::printin(msgQ);
}
public:
static void parse(const std::vector<std::string> &to_parse) {
if(to_parse.empty())
return;
rlib::print(std::boolalpha);
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#define AREA _BEGIN if(to_parse.begin()->empty()) {}
#define IFCMD(str) else if(*to_parse.begin() == str)
#define AREA_END else

#define WANT _ARG(n) if(to_parse.size() !'= n+1) {throw
std::runtime_error(rlib::format_string("{} arguments wanted but {}
provided.", n, to_parse.size()-1));}

#define STRING_ARG(n) to_parse[n]

#define SIZE_ARG(n) std::stoul(to_parse[n])

#define INT_ARG(n) std::stoi(to_parse[n])

#define HAVE_RETURN_VALUE auto ret =

#define PRINT_RETURN_VALUE rlib::printin(ret);

AREA BEGIN
//Code generated by ccgen.py below. Do not edit them by hand.
/| _ccgen_debug_: ‘ret name(args) is null Select(size _ti)
IFCMD("Select") {
WANT_ARG(1)
impl.Select(SIZE_ARG(1));
}
/|_ccgen _debug_: ‘ret name(args) is null List()
IFCMD("List") {
WANT_ARG(0)
impl.List();
}
/|_ccgen _debug_ : ‘ret name(args)  is null InitBiTree()"
IFCMD("InitBiTree") {
WANT_ARG(0)
impl.InitBiTree();
}
/|__ccgen _debug_ : ‘ret name(args) is null DestroyBiTree()"
IFCMD("DestroyBiTree") {
WANT_ARG(0)
impl.DestroyBiTree();
}
/|_ccgen_debug_: ‘ret name(args) is null CreateBiTree()
IFCMD("CreateBiTree") {
WANT_ARG(0)
impl.CreateBiTree();
}
/| _ccgen _debug_: ‘ret name(args) is null ClearBiTree()"
IFCMD("ClearBiTree") {
WANT_ARG(0)
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impl.ClearBiTree();
}
/|_ccgen _debug_ : ‘ret name(args) is bool BiTreeEmpty()
IFCMD("BiTreeEmpty") {
WANT_ARG(0)
HAVE_RETURN_VALUE
impl.BiTreeEmpty();
PRINT_RETURN_VALUE
}
/| _ccgen _debug_: ‘ret name(args) is size_t BiTreeDepth()
IFCMD("BiTreeDepth") {
WANT_ARG(0)
HAVE_RETURN_VALUE
impl.BiTreeDepth();
PRINT_RETURN_VALUE
}
/|_ccgen _debug_ : ‘ret name(args) is NodelLanguage Root()
IFCMD("Root") {
WANT_ARG(0)
HAVE_RETURN_VALUE
impl.Root();
PRINT_RETURN_VALUE
}
/l_ccgen_debug_: ‘ret name(args)" is “data_t
Value(NodelLanguage n)°
IFCMD("Value") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.Value(STRING_ARG(1));
PRINT_RETURN_VALUE
}
/|_ccgen_debug_ : ‘ret name(args)" is “null
Assign(NodelLanguage n, data_t val)
IFCMD("Assign") {
WANT ARG(2)
impl.Assign(STRING_ARG(1), INT_ARG(2));
}
/|_ccgen debug : ‘ret name(args)’ is ~Nodelanguage
Parent(NodelLanguage n)°
IFCMD("Parent") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.Parent(STRING_ARG(1));
PRINT_RETURN_VALUE
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}
/| _ccgen debug : ‘ret name(args)’ is ~NodelLanguage
LeftChild(NodeLanguage n)"
IFCMD("LeftChild") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.LeftChild(STRING_ARG(1));
PRINT_RETURN_VALUE
}
/| _ccgen debug : ‘ret name(args)’ is ~Nodelanguage
RightChild(NodeLanguage n)
IFCMD("RightChild") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.RightChild(STRING_ARG(1));
PRINT_RETURN_VALUE
}
/|_ccgen debug_: ‘ret name(args)’ is ~Nodelanguage
LeftSibling(NodeLanguage n)
IFCMD("LeftSibling") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.LeftSibling(STRING_ARG(1));
PRINT_RETURN_VALUE
}
/| _ccgen debug : ‘ret name(args)’ is ~Nodelanguage
RightSibling(NodeLanguage n)"
IFCMD("RightSibling") {
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.RightSibling(STRING_ARG(1));
PRINT_RETURN_VALUE
}

/|_ccgen_debug_ : ‘ret name(args)" is “null
InsertChild(NodeLanguage n, size_t tolnsert, size_t LR)"
IFCMD("InsertChild") {

WANT_ARG(3)

impl.InsertChild(STRING_ARG(1), SIZE_ARG(2),
SIZE_ARG(3));
}
/| _ccgen_debug_: ‘ret name(args)" is “null

DeleteChild(NodeLanguage n, size t LR)"
IFCMD("DeleteChild") {
WANT_ARG(2)
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impl.DeleteChild(STRING_ARG(1), SIZE_ARG(2));
}
/|_ccgen _debug_ : ‘ret name(args) is null PreOrderTraverse()
IFCMD("PreOrderTraverse") {
WANT_ARG(0)
impl.PreOrderTraverse();

}

/|_ccgen_debug_ : ‘ret name(args) is null InOrderTraverse()
IFCMD("InOrderTraverse") {
WANT_ARG(0)
impl.InOrderTraverse();
}
/|_ccgen_debug_ : ‘ret name(args)" is “null
PostOrderTraverse()”
IFCMD("PostOrderTraverse") {
WANT_ARG(0)
impl.PostOrderTraverse();
}
/|_ccgen_debug_ : ‘ret name(args)" is “null
LevelOrderTraverse()
IFCMD("LevelOrderTraverse") {
WANT_ARG(0)
impl.LevelOrderTraverse();

}

IFCMD("exit") {
rlib::printin("bye~");

::std::exit(0);
}
IFCMD("help") {
help_msg();
}

//Code generated by ccgen.py ahead. Do not edit them by
hand.
AREA END {
throw std::invalid_argument(“Invalid argument. Try to
type "help” to get helped.");
}

}
}

#endif // HUST __ PARSER_HPP
84



Ao R AT LA B R A A LR

//[FileName := reflected_impl.hpp
#ifndef HUST __ REFLECTED IMPL _HPP_
#define HUST __ REFLECTED_IMPL HPP_

#include <utility>
#include <functional>
#include <algorithm>
#include <vector>
#include "btree.hpp"

#include <rlib/stdio.hpp>

/[class reflected_impl {

//public:

/! using data_t = int;

I using BooleanAsserter = std::function<bool(const data_t
&)>;

Il using OperationVisiter = std::function<void(const data t
&)>;

/l

// void InitList() const {}

// void DestroylList() {container.clear();}

// void ClearlList() {container.clear();}

/l bool ListEmpty() const {return container.size() == 0;}

// size_t ListLength() const {return container.size();}

/l data_t GetElem(size_ t _ IndexPlusOne) {

I auto index = __ IndexPlusOne - 1;

/l auto iter = container.begin();

// for(size_t cter = 0; cter < index; ++cter) {

// ++iter;

/l }

// return std::move(*iter);

/l }

/1 size_t LocateElem(const BooleanAsserter &comparer) {

/l auto iter = std::find_if(container.begin(), container.end(),
comparer);

// if(iter == container.end()) {

/l return 0;

/l }

// return LabUtils::distance(container.begin(), iter);

/l }

// size_t LocateElem(data_t val) {

Il auto comparer = BooleanAsserter([v=val](const data_t
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&dat){

// return dat == v;

// 1

I return LocateElem(comparer);

/! }

// data_t PriorElem(data_t tofind) {

// auto pos = std::find(container.begin(), container.end(),
tofind);

// if(pos == container.end() || pos == container.begin()) {

// throw std::runtime_error("ElemError: You told me
that it's undefined, so | do it.");

/! }

// return *(--pos);

/! }

I data_t NextElem(data_t tofind) {

// auto pos = std::find(container.begin(), container.end(),
tofind);

I if(pos == container.end() || pos == --container.end()) {

// throw std::runtime_error("ElemError: You told me
that it's undefined, so | do it.");

/! }

// return *(++pos);

/! }

I void Listinsert(size t  IndexPlusOne, data_t elem) {

I auto index = __ IndexPlusOne - 1;

// auto iter = LabUtils::advance(container.begin(), index);

// container.insert(iter, elem);

/! }

I data_t ListDelete(size_ t _ IndexPlusOne) {

I auto index = __ IndexPlusOne - 1;

// auto iter = LabUtils::advance(container.begin(), index);

/l auto to_return = *iter;

// container.erase(iter);

// return std::move(to_return);

/! }

// void _ListTraverse(const OperationVisiter &visiter) {

/! std::for_each(container.begin(), container.end(),
visiter);

/! }

// void ListTraverse() {

// _ListTraverse(OperationVisiter([](const auto
&val){rlib::io::print(val, " "); }));

// rlib::io::printin("");

/! }
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Il

I void debug() {

I rlib::io::println_iter(container);
// rlib::io::printiIn(container.size());
Il }

//private:

/l Lab::list<data_t> container;

I}

using hust_xxxx::unordered_btree;
class reflected_impl {
public:
using data_t = int;
using dataref t = const data_t &;
using nlang = std::string;
using nlangref = const nlang &;
reflected_impl() : containers(1l), current(containers.begin())

{}

/l_py_ccgen_begin__
void Select(size t i) {current = containers.begin() + i;}
void List() {rlib::printfIn("You have {} btree now, selecting
{}.", containers.size(), current - containers.begin());}

void InitBiTree() {}

void DestroyBiTree() {containers.erase(current); current =
containers.begin(); }

void CreateBiTree()
{containers.push_back(unordered_btree<data t>());}

void ClearBiTree() {current->clear();}

bool BiTreeEmpty() {return current->empty();

size_t BiTreeDepth() {return current->depth();

nlang Root() {return current->_root();}

data_t Value(nlangref n) {return current->get(n);}

void Assign(nlangref n, dataref_t val) {return current->set(n,

}
}

val);}

nlang Parent(nlangref n) {return current->parent(n);}

nlang LeftChild(nlangref n) {return current->Ichild(n);}

nlang RightChild(nlangref n) {return current->rchild(n);}

nlang LeftSibling(nlangref n) {return
current->Ichild(current->parent(n));}

nlang RightSibling(nlangref n) {return
current->rchild(current->parent(n)); }

void InsertChild(nlangref n, size t tolnsert, size t LR) {return
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current->merge(containers[tolnsert], n, LR==1);}

void DeleteChild(nlangref n, size t LR) {return
current->drop(n, LR==1);}

void PreOrderTraverse()
{current->for_each(unordered_btree<data_t>::printer,
hust_xxxx::foreach_rule::MIDDLE_LEFT_RIGHT);}

void InOrderTraverse()
{current->for_each(unordered_btree<data_t>::printer,
hust_xxxx::foreach_rule::LEFT_MIDDLE_RIGHT);}

void PostOrderTraverse()
{current->for_each(unordered_btree<data_t>::printer,
hust_xxxx::foreach_rule::LEFT_RIGHT_MIDDLE);}

void LevelOrderTraverse()
{current->level for each(unordered btree<data t>::printer);}

/l_py _ccgen_end

private:
std::vector<unordered_btree<data t>> containers;
decltype(containers.begin()) current;

¥
extern reflected_impl impl;

#endif
//FileName := rlib

cat: rlib;: 2—1Hs3¥

3.3.2 &EEhR

A AU P A E , WA 1R AT S 4 0 MR (25 R 2 R
SEHHIRAE ), SRR T5EE 8 T 1000 2k, wT L

025 U R Y B

“cmake . -DCMAKE_BUILD_TYPE=Release ; and make ; and ./exp3
< input’

Hrfinput FINZA K

Assign 1
Assign L 4
Assign R 2
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Assign LR 32
Assign LL 22
Assign RL 21
Assign LRL 324
Assign L 1

Assign LL 4

Assign LR 2

Assign LLR 32
Assign LLL 22
Assign LRL 21
Assign LLRL 324
Assign RL 4

Assign RR 2
Assign RLR 32
Assign LRLRLL 22
Assign LRLRRL 21
Assign LRLRLRL 324
Assign LRL 1
Assign LRLL 4
Assign LRLR 2
Assign LRLLR 32
Assign LRLLL 22
Assign LRLRL 21
Assign LRLLRL 324
Assign LRLL 1
Assign LRLLL 4
Assign LRLLR 2
Assign LRLLLR 32
Assign LRLLLL 22
Assign LRLLRL 21
Assign LRLLLRL 324
Assign RLRLRLRL 4
Assign RLR

AL 1100 17 A LR SCiF

LRLLRRLRRRL 210

Assign LRLRRLRLRLLRRLRRLRL 3240

Assign LRLRRLRLRLLRLLL 10

Assign LRLRRLRLRLLRLLLL 40

Assign LRLRRLRLRLLRLLLR 20

Assign LRLRRLRLRLLRLLLLR 320

Assign LRLRRLRLRLLRLLLLL 220

Assign LRLRRLRLRLLRLLLRL 210

Assign LRLRRLRLRLLRLLLLRL 3240
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Assign LRLRRLRLRLLRLLLL 10

Assign LRLRRLRLRLLRLLLLL 40
Assign LRLRRLRLRLLRLLLLR 20
Assign LRLRRLRLRLLRLLLLLR 320
Assign LRLRRLRLRLLRLLLLLL 220
Assign LRLRRLRLRLLRLLLLRL 210
Assign LRLRRLRLRLLRLLLLLRL 3240
Assign LRLRRLRLRLLRLLLRL 40
Assign LRLRRLRLRLLRLLLRR 20
Assign LRLRRLRLRLLRLLLRLR 320
Assign LRLRRLRLRLLRLLLLRLRLL 220
Assign LRLRRLRLRLLRLLLLRLRRL 210
Assign LRLRRLRLRLLRLLLLRLRLRL 3240
Assign LRLRRLRLRLLRLLLLRL 10
Assign LRLRRLRLRLLRLLLLRLL 40
Assign LRLRRLRLRLLRLLLLRLR 20
Assign LRLRRLRLRLLRLLLLRLLR 320
Assign LRLRRLRLRLLRLLLLRLLL 220
Assign LRLRRLRLRLLRLLLLRLRL 210
Assign LRLRRLRLRLLRLLLLRLLRL 3240
Assign LRLRRLRLRLLRLLLLRLL 10
Assign LRLRRLRLRLLRLLLLRLLL 40
Assign LRLRRLRLRLLRLLLLRLLR 20

Select O

InsertChild LL1 O
PreOrderTraverse

REF A TR SE AR B B R . i Tt i, AR ICIE TR, 15 B
Sy gl 8
3.3.3 SmEiik

rfaketerm FIrp (a5 —J= PR ER S 1Tk RAHESR, SR 75K
PTG, R AU 3, HE S 2R B . 5
A, S B IE R PR TR
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3.4 KNG

WU SEBAR LG bR T LT B

rlib B8 T stdio.hpp, A THEHSGE python %) fmt XUg . #5477,
HI 20k AR S S TR S P, TR T AT S G IR o XTI SEE TR
7] C++0Raill, Mg iei G et LAt NI R 1 0T

SEIORRPHESL S E, BT AR A A RS B AE A s, T RARE
TR SEbE ., S8 T R A0S, ST P B R R BHALR . S8 TN
55 M EOF M4 BEARLIN S8T 1, {15 rfaketerm mCh— > S5 ) S AIAS (1Y
shell, WARMER] T AIMER B ST H S04 55 . HAD KBRS 5 4
o

AU 16 X IR | SIS S R B, AR T ORI SEA T
PRSI, R T ORI B AR S A R B R Z (R OC R o A S A ) i R
IO 24 22 AR A5 48 B £ BE o A iy AEA TR RO A B A7 Ak LT TRl RY g ok, IF:

LEEINGR~T A BB EEAE TT R LA

4 B-TPiERIELIH
41 XWHBP

A S TR BN (DIMGEX P A . BEAIZ T HIL 5 (2SR 92 15 (12 AR 45

TSP HEERI SRR s (B)IDITHERA T D BIASHY , IR R A B T A S
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4.2 RFEigt
4.2.1 ZGEBEIEIT

ARG SEIRERIAIZ . H5F C++14 bRife,

4o HA — 4 Terminal KU A% 22 5 A |, #% 4 rfaketerm , 1&
general_ui.hpp 11528, fake terminal::go &FHZEF LR, Bl A, fiita
parse ZJ5ilid callback EGHFTALH, callback j&— 1~ ccgen.py 4@t
41y parser(H) reflection,C++20 FrifEE sl 175 DhRE), TR ARIE
| N —JZ0] relected_impl. e igRiE— 8, -5 e umBdE Wit |1,
ARBGRIEE, ¥ rfaketerm $TENE stdout. 7ERRF &R E AT A, it
std::exception [i] H & %% SIGABRT {55, A F) T FHJER T 2A R .
HTFEW, rfaketerm BRINE DL T AP W I IFTENRE (5 2. 3 stdout,

User Manual 7% rfaketerm Hi{#i [ help iy 2 BIm 3815, & T T GUI
TR, rfaketerm J&shisf 2 H ahEHAT help 4.

F4¢5E L—> reflection_impl (11 5 A SR 145 HAIZAS d 123 ik 7K A Y
O ZE R wrapper), HAM TS BIEIESMXTS hust_xxxx::basic_graph.
R TSN Z A graph iU, HFEfliH std::vector<basic_graph>R[r],
HARLRIT

basic_graph nJ LIiEEf ] std::list ok std::vector 1 7/¢6ik. A T KAL
ARBRIEHHE A S, FE std::list IHEfEse s, 83 F g BeE bl
A% i std:vector IFMBRERE L MBIERRL, NIRRT, e

DFS #i1 BFS LLHTFHR—4 O (n)IA T 1E 4.3.3 TEAHLEL .
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Inheritance hierarchy

GCObject
basic_graph<data_t> node t<data t>
directed_weighted_graph<data_t> undirected_weighted_graph<data_t>
directed_unweighted_graph<data_t> undirected_unweighted_graph<data_t>

TR RGR BB EAT . BUERI . HERCRT . AHRTIUS | AR TS (AT A
MAE 5 13 FPIEAIZ TR Select, List %5 FH TAEZ MM VIR #AE, UL help,

TERR P LB BAL PR S , (LA EAIE A AR HY , SRR ERA TS |
FEFATRH

4.2.2 Hixigit

MR e/ NSE A PR FIPERRSS & 5, LLsRBOB 20 SCT —SURHY R n ik
TR B U B T SO L A UL i A T SURERISR SRR B
4 20 R EASIESE, BRIZHEIIReE LT,

(DEIRE : pRE# B CreateGraph(&G,V,VR); a4 V 2 E 1 T5
MEE, VR ZEIMCRE, BIELREH V VR 1 UiEE G,

(2455 8] . B FR2 DestroyGraph(T); #ItE 54 E G B 1ifE; e
ZERR BRI G,
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(BT KA P2 LocateVex(G,u); WIin a2’ G 714, u 1 G
A T LA A TRIRAE s BRAESE RIS u 7ER] G HPAEqE, RIS u 0 EAR
B, SR EHEFER

(WBABTHGME . BB PRI GetVex (G,v); WITAZ&IHRE G f71E, vi2 G
ST s RS AUEIR ] v 19 1E

() TGE . PREAA PR PutVex (G,v,value); #IiRFZMFEE G A77E, v
J2 G IR #RESSREN v I{E value,

(ORI —AT LR B PR FirstAdjVex(&G, v); w1 G 17
1E, v IE G —T0N; BRESSHUZR B v 5 — N SBIETIN, AR v A 4D
Wi, R 27

(DARFF T —4R 4205 . B RS NextAdjVex (&G, v, w); #IIHAMHER G

FAAE, V& G I— TR, W S v SR TN BRAESE 2R 1T v i) (A w)
PSRRI, AR wOR RS — A SBIETIUN, R <57

@IF AT PREAFRE InsertVex(&G,v); HIth M=K G 714, v
G TS BA M FRAE ;. BRAEZEAUEAER] G A3 TS v,

(OMERTIG . PREA PR DeleteVex(&G,v); #WtnF&IFER G f71E, v iE
G M—TA; BAESRETER G PINERTIUS v Al v AHSCH IR,

(IO A . PRELAAFRE InsertArc(&G,v,w); #IERAMRE G 775, v, w
JE G TR ; BRELRETER G rhimil<v,w>, WRE G REmE, B
HEHn<w,v>,

(DMERIN . P& FRE DeleteArc(&G,v,w); #ItH &R G 4778, v,

w g G BT BRARESREAER G BRI <v,w>, WERIE G 2 Lm A, it
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B MR <w,v>,

2R FEEM eI Rl g« pRAL# FJE: DFSTraverse(G,visit()); #1iR &1
Kl G 71 ; #RAEERER G HATHIE eI 2m Dy, AR I i 4 — A T
i F RR & visit Piial—k, HAXDGR—IR.

3 REE e R )« PRELZ B Je BFSTraverse(G,visit()) ; ¥IhacFe
Kl G s SRAEERZER G AT B et 2m Dy, ARG I iy g — A T

i FH e %R visit Pl —wk, HAG R —IK .

4.3 BRTRGLHASAR
4.3.1 ZEEH

iFEIAEE . Linux x86_64 ARCH gcc 8.0.0 cmake 3.10.1 GNU Make
4.2.1 GNU Id 2.29.1 GNU ar 2.29.1 kernel 4.14.11-1-ARCH At 3555 %
EWPE CMakelLists.txt #4717 15087,

i Windows #4717 38 X 4%, ¥ cmake 3.10.0 mingw-gcc 6.3.1
nmake Windows 10 1709 (summer creator update) &2 4 i35 i J
mingw-gcc 6.3.1 $#24tH libstdc++ . Windows FRAS k26 355 73 T BE (5L 1 55
1),

T gc . giikRiisiz README.md. fii /] testgen.py 4: s RE]
T I A

Tt src H3E T hpp/cc/CMakelLists.txt SO KT rlib, 1

JEHAT RS A 5, ENARNRE) . Ha s il A

//ccgen.py
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#!/usr/bin/env python3

import sys

if len(sys.argv) = 2:
print('Usage: "./ccgen.py code” or "./ccgen.py help™')
exit(1)

src = 'reflected_impl.hpp'
mode = sys.argv[1]

# DO NOT use macro in func_name! It'll gen wrong code!
macro_list = [

(‘langref_t','lang_t'),

(‘lang_t','Language’),

(‘dataref_t','data_t'),

(‘'void','null"),

]

size_arg = ['size_t']
int_arg = ['int', 'data_t']
string_arg = ['Language']

void_ret = ['void', 'null']

def gen_code(line):
line = line.replace("\t',").replace('\r', ").strip()
if len(line) ==
return
ret_type = line.split(' ')[0]
funcAndArgs = line[len(ret_type):].strip().split('(")
func_name, args = funcAndArgs[O0],

funcAndArgs[1].split(')')[0]

print('// _ccgen debug_: ‘ret name(args) is  {}

{}({}) '.format(ret_type, func_name, args))

args_string =[]
for arg in args.split(',"):
arg_type = arg.strip().split(' )[0].replace(' ',")
if len(arg_type) == 0:
continue
if arg_type in size_arg:

args_string.append('SIZE_ARG({})'.format(len(args_string)+1)) #
start from one
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elif arg_type in int_arg:

args_string.append('INT_ARG({})'.format(len(args_string)+1)) #
start from one
elif arg_type in string_arg:

args_string.append('STRING_ARG({})'.format(len(args_string)+1)) #
start from one
else:
raise  RuntimeError(‘Unclassed arg left here.
line={}|arg_type={}'.format(line, arg_type))
args_size = len(args_string)
args_string ="', '.join(args_string)

print(’ IFCMD("{}") {{'.format(func_name))

print(' WANT_ARG({})'.format(args_size))
if ret_type not in void_ret:
print(' HAVE _RETURN_VALUE')
print(’ impl.{}({});".format(func_name, args_string))
if ret_type not in void_ret:
print(' PRINT_RETURN_VALUE')
print("  }")

def gen_help(line):
line = line.replace("\t',").replace('\r', ").strip()
if len(line) ==
return
ret_type = line.split(' ')[0]
funcAndArgs = line[len(ret_type):].strip().split('(")

func_name, args = funcAndArgs[0],
funcAndArgs[1].split(')')[0]
# print('// _ccgen _debug_: ‘ret name(args)” is "{}

{}({}) '.format(ret_type, func_name, args))
if len(args) == 0:
print(‘{} -> {}'.format(func_name, ret type))
else:
print("{} [{}] -> {}'.format(func_name, args, ret type))

if mode == 'code":
fuck a line = gen _code
print(‘//Code generated by ccgen.py below. Do not edit them
by hand.")
else:
fuck _a_line = gen_help
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print('"FuncName [Argument ...] -> ReturnValue #
Instructions')

with open(src) as fd:
cont = fd.read()

working = False
for line in cont.split('\n'):
if -1 !'=line.find('_py_ccgen_begin__'):
working = True
continue
if -1 !'=line.find('_py ccgen_end_'):
working = False
continue
if working:
for from, to in macro_list:
line = line.replace(_from, to)
fuck_a_line(line)

if mode !'= 'code':
exit(0)

print('"
IFCMD("exit") {
rlib::printin("bye~");

::std::exit(0);
}
IFCMD("help") {
help_msg();
}

/limpl.debug();

//Code generated by ccgen.py ahead. Do not edit them by hand.

")

//lcmake_clean.sh

#!/bin/bash

make clean

rm -rf  cmake-build-debug/ cmake_install.cmake Makefile
CMakeFiles CMakeCache.txt

//CMakelLists.txt

cmake_minimum_required(VERSION 3.2)
project(hust_ )

set(CMAKE_CXX_STANDARD 14)
set(CMAKE_C_STANDARD 11)
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set(CMAKE_VERBOSE_MAKEFILE ON)

set(CMAKE_CXX_FLAGS_DEBUG "-g -DMALLOC_CHECK_=2")
set(CMAKE_CXX_FLAGS_RELEASE "-03")

# Much higher performance, but not supports
DeleteVex(removeNode).
# set(CMAKE_CXX_FLAGS "$ {CMAKE_CXX FLAGS}

-DCOMPILE_NO_ERASE -DNODES_PRE_ALLOC_MEM=1000000")

set(THREADS PREFER_PTHREAD FLAG ON)
find_package(Threads REQUIRED)

include_directories("/usr/include")
include_directories("/usr/local/include")
include_directories(".")

### create a custom target called build_libr that is part of ALL
### and will run each time you type make
##add_custom_target(build_libr ALL

## COMMAND make
#HH# WORKING_DIRECTORY rlib
## COMMENT "Calling rlib makefile to build libr.a")

add_library(r STATIC rlib/libr.cc)

set(BUILD SRC main.cc reflected impl.hpp general ui.hpp
parser.hpp graph.hpp gc/gc.cpp gc/gc.h indexed_list.hpp)

add_executable(exp4 ${BUILD_SRC})

##add_dependencies(exp4 build_libr)

target_link_libraries(exp4 r)
target_link_libraries(exp4 Threads::Threads)

/lgc
cat: gc: B—"1-H*%

//general_ui.hpp
#ifndef HUST __ GENERAL Ul HPP_
#define HUST ___ GENERAL Ul _HPP_

#include <functional>
#include <string>
#include <iostream>
#include <list>
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#include <rlib/stdio.hpp>
#include <rlib/terminal.hpp>
#include <rlib/string/string.hpp>

#include <rlib/sys/os.hpp>

using namespace rlib::terminal;
using rlib::splitString;

class fake_terminal {
public:
using callback t
(std::vector<std::string>)>;
static void showError(const std::string &msg) {
rlib::printfIn("{} {}Error{}{}: {}{}", color_t::red,
font_t::bold, clear, color_t::lightgray, msg, clear);

}

std::function<void

[[noreturn]] static void go(const callback t &callback) {
callback(splitString("help"));
bool scripting = false;
while(true) {
if(!scripting)
prompt();
try {
auto cont = rlib::scanin();
if(cont.find("#!") = std::string::npos) { //Remove
annoying prompt while scripting.
rlib::printin();
scripting = true;
}
size_t pos = cont.find('#');
if(pos != std::string::npos)
cont = cont.substr(0, pos); //Remove
comments. Avoid rlib::splitString to make it faster.
callback(splitString(cont));
}
catch(std::exception &e) {
showError(e.what());
}
if(std::cin.eof())
std::exit(0);
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}

private:
static void prompt() {
if(rlib::OSInfo::0s == rlib::0SInfo::0s_t::WINDOWS) {
rlib::printf("rfaketerm 0.2 ~");
}
else {
rlib::printf(" { }rfaketerm 0.2{} {}~{}
color_t::green, clear, font_t::bold, clear);
}
}
¥

#endif

//graph.hpp

#ifndef HUST XXXX_GRAPH_HPP_
#define HUST XXXX_GRAPH_HPP_

#include <gc/gc.h>
#include <rlib/string/string.hpp>

#include <list>
#include <vector>
#include <string>
#include <iomanip>
#include <sstream>
#include <cstdint>
#include <stdexcept>
#include <exception>
#include <algorithm>
#include <queue>
#include <stack>
#include <unordered_map>

// Warning: namespace pollution
using namespace std::string_literals;

namespace hust_xxxx {

template <typename data_t>

class basic_graph : public GCObject {

public:
using weight_t = uint32_t;
struct node_t;
using edge_t = std::pair<node_t *, weight_t>;
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struct node_t : public GCObject {
node_t() = default;
explicit node_t(const data_t &dat) : dat(dat) {}
data_t dat;
std::vector<edge_t> neighbors;

}

#ifdef COMPILE_NO_ERASE
#ifndef NODES_PRE_ALLOC MEM
#define NODES_PRE_ALLOC_MEM 10000000
#endif

basic_graph()

{nodes.reserve(NODES_PRE_ALLOC_MEM);}

#else

basic_graph() = default;
#endif

virtual ~basic_graph() = default;

protected:

template <typename data t>

static _data_t stringToDataObj(const std::string &str) {
std::stringstream ss;
_data_t val;
SS << str;
ss >> val;
return std::move(val);

}

static std::string dataObjToString(const data_t &dat) {
std::stringstream ss;
ss << dat;
return std::move(ss.str());

}
std::string deAlias(const std::string &addr) {
if(addr.empty())
return addr;
try {
return nodeAlias.at(addr);
}
catch (std::out_of range &) {
return addr;
}
}

std::string toNodeLanguage(const node_t &node) {
return std::move(rlib::format_string("{} {}{}{}"
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node.dat, std::hex, (uint64_t)(&node), std::dec));
}
std::string toEdgelLanguage(const node t &from, const
edge_t &to) {
return std::move(rlib::format_string("{} {}{} {}{}".
to.second, std::hex, (uint64_t)&from, (uint64_t)&to.first, std::dec));
}
auto fromNodelLanguage(const std::string &lang, bool
newlflnvalidAddr = false, bool assignifNew = false, bool assignIfExist
= false) {
auto datAndAddr = rlib::splitString(lang, '');
if(datAndAddr.size() !'= 2)
throw
std::invalid_argument("fromNodeLanguage want a nodelLanguage
with address, but got bad format.");

data t val =
stringToDataObj<data_t>(datAndAddr[0]);
static_assert(std::is_same<uint64 _t, unsigned
long>::value, "unsigned long isn't uint64 _t");
try {
uint64 t addr =

std::stoul(deAlias(datAndAddr[1]), nullptr, 16);
auto target = nodes.end();
try {
target =
nodePointerTolter(reinterpret_cast<node_t *>(addr));

}
catch(std::invalid_argument &) {}

if(target !'= nodes.end()) {
if(assignIfExist)
target->dat = val;
return target;
}
}

catch(std::invalid_argument &) {
// invalid addr, continue to try append.
}
catch(std::out_of range &e) {
// seems valid addr, but out of range.
throw
std::out_of range(rlib::format_string("Address "{}  out of range,
check it!(stoul says {})", datAndAddr[1], e.what()));
}
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if('newlflnvalidAddr)
throw
std::invalid_argument(rlib::format_string("Can not find node t at
{}{}", std::hex, datAndAddr[1]));
if(assignifNew)
nodes.push_back(node_t(val));
else
nodes.push_back(node t());
if('datAndAddr[1].empty()) {
nodeAlias[datAndAddr[1]] =
rlib::format_string("{}{}{}", std::hex, (uint64 t)&*--nodes.end()
std::dec);//std::to_string(reinterpret _cast<uint64_t>(&*(--nodes.end(
N);

)
} //appointed alias

return --nodes.end();

}

auto fromEdgelLanguage(const std::string &lang, bool
newlflnvalidAddr = false) {
auto arg = rlib::splitString(lang, '');
if(arg.size() !'= 3)
throw std::invalid_argument("bad edge
language");
weight_t val = stringToDataObj<weight t>(arg[0]);
static_assert(std::is_same<uint64 _t, unsigned
long>::value, "unsigned long isn't uint64 t");
node t *addrFrom = reinterpret cast<node t
*>(std::stoul(deAlias(arg[1]), nullptr, 16));
node_t *addrTo = reinterpret_cast<node_t
*>(std::stoul(deAlias(arg[2]), nullptr, 16));

auto target = nodePointerTolter(addrFrom); //throws
std::invalid_argument

nodePointerTolter(addrTo); //Confirm that nodeTo do
exists.

auto pos = std:find if(target->neighbors.begin(),
target->neighbors.end(), [&](const edge_t &e){
return (uint64_t)addrTo == (uint64_t)e.first;

});

if(pos !'= target->neighbors.end()) {
return pos;

}
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else {
if(newlfnvalidAddr) {

target->neighbors.push_back(std::make_pair(addrTo, val));
return target->neighbors.end() - 1;
}
else
throw std::invalid_argument("requested
edge not exist");
}
}

// For std::vector<>, O(1) convert...
#ifdef COMPILE_NO_ERASE
size_t nodePointerTolndex(const node_t *ptr) {
node_t *begin = nodes.data();
if(ptr - begin >= nodes.size() * sizeof(node_t) || ptr -
begin < 0)
throw std::invalid_argument("nodePointerTolter
failed: not found.");
return ptr - begin;
}
auto nodePointerTolter(const node_t *ptr) {
return nodes.begin() + nodePointerTolndex(ptr);
}
#else
//Warning: O(n) is too slow!
size_t nodePointerTolndex(const node_t *ptr) {
size_t cter = 0;
for(auto iter = nodes.begin(); iter '= nodes.end();
++iter, ++cter) {
if(&*iter == ptr)
return cter;
}
throw std::invalid_argument("nodePointerTolndex
failed: node not found.");
}
//Warning: O(n) is too slow!
auto nodePointerTolter(const node_t *ptr) {
for(auto iter = nodes.begin(); iter '= nodes.end();
++iter) {
if(&*iter == ptr)
return iter;
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throw std::invalid_argument("nodePointerTolndex
failed: node not found.");
}
#endif
public:
std::string findNode(const data_t &val) {
for(auto &node : nodes) {
if(node.dat == val)
return toNodelLanguage(node);
}
return " ";
}
std::string getNodeValue(const std::string &lang) {
return toNodeLanguage(*fromNodelLanguage(lang));
}
void setNodeValue(const std::string &lang) {
fromNodelLanguage(lang, true, true, true);
}
std::string findFirstNearNode(const std::string &lang) {
auto node = fromNodelLanguage(lang);

return node->neighbors.empty() ?
toNodelLanguage(*node->neighbors.begin()->first);
}
std::string findNextNearNode(const std::string

&centerNd, const std::string &posNd) {
auto center = fromNodelLanguage(centerNd);
auto pos = fromNodelLanguage(posNd);
for(auto iter = center->neighbors.begin(); iter !=
center->neighbors.end(); ++iter) {
if (iter->first == &*pos) {

++iter;
if(iter == center->neighbors.end())
return " ";
else
return toNodelLanguage(*iter->first);
}
}
return " ";

}

void removeNode(const std::string &lang) {
#ifdef COMPILE_NO_ERASE
throw std::runtime_error("This program is compiled
as vector version, which gets much higher performance but without

supporting removeNode.");
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#else
nodes.erase(fromNodeLanguage(lang));
#endif

}

using node_visiter = std::function<void(node_t &)>;
const node_visiter printer = [I(node_t
&nd){rlib::printf("{} {}{}{} ", nd.dat, std::hex, (uint64 t)&nd,
std::dec);};
void dfs(const node_visiter &func) {
std::vector<bool> masks(nodes.size(), false);
dfs_helper(func, masks, *nodes.begin());
}
void dfs_helper(const node_visiter &func,
std::vector<bool> &masks, node t &curr) {
masks[nodePointerTolndex(&curr)] = true;
func(curr);
for(auto &edge : curr.neighbors) {
node_t &next = *edge.first;
size_t index = nodePointerTolndex(&next);
if(!masks[index])
dfs_helper(func, masks, next);
}
}

void bfs(const node_visiter &func) {
std::vector<bool> masks(nodes.size(), false);
masks[0] = true; //dfs method can't apply to bfs.

bfs_helper(func, masks, std::list<node _t
*>{&*nodes.begin()});
}
void bfs_helper(const node_visiter &func,

std::vector<bool> &masks, const std::list<node t *> &curr) {
std::list<node_t *> next;
for(node_t *node : curr) {
for(auto &edge : node->neighbors) {
node_t &nextNode = *edge.first;
size t index =
nodePointerTolndex(&nextNode);
if(masks[index])
continue;
else {
masks[index] = true;
next.push_back(&nextNode);
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}
}
std::for_each(curr.begin(), curr.end(), [&func](node_t
*p){func(*p);});
if('next.empty())
bfs_helper(func, masks, next);
}
void simple_foreach(const node_visiter &func) {
std::for_each(nodes.begin(), nodes.end(), func);

}

virtual void insertEdge(const std::string &lang) = 0;
virtual void removeEdge(const std::string &lang) = 0;
protected:
#ifdef COMPILE_NO_ERASE
std::vector<node t> nodes;
#else
std::list<node_t> nodes;
#endif
std::unordered_map<std::string, std::string> nodeAlias;

}

template <typename data_t>
class directed_weighted _graph : public basic_graph<data_t>

{
public:

using super = basic_graph<data_t>;

directed _weighted _graph() = default;

virtual ~directed_weighted_graph() = default;

virtual void insertEdge(const std::string &lang) override {

super::fromEdgelLanguage(lang, true);

}

virtual void removeEdge(const std::string &lang) override
{

auto nodelLang = """s + rlib::splitString(lang, ' ')[1];

super::fromNodelLanguage(nodelLang)->neighbors.erase(super::from
EdgelLanguage(lang));
}
b

template <typename data_t>
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class undirected weighted graph ; public
directed weighted graph<data t> {
public:

undirected weighted graph() = default;
virtual ~undirected_weighted graph() = default;

virtual void insertEdge(const std::string &lang) override {
auto parts = rlib::splitString(lang, '');
std::string  reversedLang = rlib::joinString('",
std::array<std::string, 3>{parts[0], parts[2], parts[1]});

directed weighted graph<data_t>::insertEdge(lang);

directed _weighted graph<data_t>::insertEdge(reversedLang);

}

virtual void removeEdge(const std::string &lang) override

auto parts = rlib::splitString(lang, '');
std::string  reversedLang = rlib::joinString('’,
std::array<std::string, 3>{parts[0], parts[2], parts[1]});

directed weighted graph<data_t>::removeEdge(lang);

directed_weighted graph<data_t>::removeEdge(reversedLang);

}
}

template <typename data_t>
class directed_unweighted graph ; public
directed weighted graph<data t> {
public:
directed_unweighted _graph() = default;
virtual ~directed_unweighted graph() = default;

virtual void insertEdge(const std::string &lang) override {
auto parts = rlib::splitString(lang, "');
partS[O] ="'1l"

directed weighted graph<data t>::insertEdge(rlib::joinString(""",
parts));
}
¥

template <typename data_t>
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class undirected _unweighted graph ; public
undirected weighted graph<data_t> {
public:

undirected _unweighted graph() = default;
virtual ~undirected_unweighted graph() = default;

virtual void insertEdge(const std::string &lang) override {
auto partS = r|ib::sp|it5tring(|ang’ .\:);
parts[0] = '1%;

undirected weighted graph<data_t>::insertEdge(rlib::joinString(' "',
parts));
}
¥

#endif

/lindexed_list.hpp

#ifndef HUST INDEXED LIST HPP
#define HUST INDEXED LIST HPP 1

#include <list>

class indexed_list : public std::list {
public:

}

#endif // HUST _INDEXED_LIST HPP
//main.cc

#include <general_ui.hpp>
#include <parser.hpp>

reflected_impl impl;
//GCThread gc;

int main() {
fake terminal::go(parser::parse);
}//parser.hpp
#ifndef HUST __ PARSER_HPP
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#define _HUST___ PARSER _HPP 1
#include <reflected_impl.hpp>
#include <list>

#include <string>

#include <iomanip>

#include <rlib/stdio.hpp>
#include <rlib/terminal.hpp>

using namespace rlib::terminal;

class parser

{

private:
static void help_msg()
{

std::string msg = R" STR (
rfaketerm 0.2 HUST_xxxx special edition

>>> Usage: <Command> [args ...]
>>> Command List:
CommandName [Arguments ...] -> ReturnValue # Instructions

# Commands useful to operate

help -> null # Show this message

exit -> null # exit politely

Select [int i] -> null # Select which graph to use (Select 0 by
default, index starts from zero)

List -> null # List how many graph is working currently

QuickTraverse # Print all nodes information to stdout in current
graph

# Commands required by Question Book

CreateGraph [string typeStr] -> null # typeStr must be one of:
'directed_weighted_graph' ‘undirected _weighted graph'
'directed_unweighted _graph' ‘undirected _unweighted graph'

DestroyGraph -> null

LocateVex [data_t val] -> Language

GetVex [Language lang] -> Language

PutVex [Language lang] -> null # omit “address” to append a new
node, otherwise to edit a existing node.
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FirstAdjVex [Language lang] -> Language

NextAdjVex [Language langl, Language lang2] -> Language
InsertVex [Language lang] -> null

DeleteVex [Language lang] -> null

InsertArc [Language lang] -> null

DeleteArc [Language lang] -> null

DFSTraverse -> null

BFSTraverse -> null

>>> What's Language? How should | use it?
Language includes NodelLanguage and EdgelLanguage.

NodelLanguage is a string language, with which you can describe
a node in a graph.
It's a string with format: [value] [address]

Edgelanguage is a string language, with which you can describe
an edge connected with two valid nodes.

It's a string with format:
[weight] <nodeAddressFrom>"[nodeAddressTo]

In addition, NodeAddress is guaranteed to be valid during the
lifetime of the process, unless erased.
Usually, you needn't fill all areas in a "Language". For example:

rfaketerm ~ CreateGraph directed _unweighted graph
rfaketerm ~ Select O

rfaketerm ~ PutVex 200"

rfaketerm ~ LocateVex 100

100 FFFFO4AE

rfaketerm ~ GetVex "FFFFO4AE

100 FFFFO4AE

rfaketerm ~ PutVex 200 FFFFO4AE

rfaketerm ~ PutVex 2333°

rfaketerm ~ PutVex 666"

rfaketerm ~ QuickTraverse

200 FFFFO4AE 2333 FFFFO4BE 666 FFFFO10A
rfaketerm ~ InsertVex "FFFFO4AE FFFFO10A
rfaketerm ~ DFSTraverse

In order to simplify node address, you can set an "alias to
address" while performing "PutVex".
112



Ao R AT LA B R A A LR

Any given address will be checked if it've been registered as an
alias.
For example:

rfaketerm ~ PutVex 200 nodel

rfaketerm ~ PutVex 2333 node2

rfaketerm ~ PutVex 666"

rfaketerm ~ QuickTraverse

200 FFFFO4AE 2333 FFFFO4BE 666 FFFFO10A
rfaketerm ~ GetVex "node2

2333 FFFF04BE

rfaketerm ~ GetVex "FFFFO4BE

2333 FFFFO04BE

) STR_";
rlib::printin(msg);
}

public:
static void parse(const std::vector<std::string> &to_parse)
{
if (to_parse.empty())
return;
rlib::print(std::boolalpha);

#define AREA _BEGIN if(to_parse.begin()->empty()) {}
#define IFCMD(str) else if(*to_parse.begin() == str)
#define AREA_END else

#define WANT _ARG(n) if(to_parse.size() !'= n+1) {throw
std::runtime_error(rlib::format_string("{} arguments wanted but {}
provided.", n, to_parse.size()-1));}

#define STRING_ARG(n) to_parse[n]

#define SIZE_ARG(n) std::stoul(to_parse[n])

#define INT_ARG(n) std::stoi(to_parse[n])

#define HAVE_RETURN_VALUE auto ret =

#define PRINT_RETURN_VALUE rlib::printin(ret);

AREA BEGIN
/|_ccgen_managed begin

//Code generated by ccgen.py below. Do not edit them by hand.
/| _ccgen_debug_: ‘ret name(args) is null Select(size _t i)
IFCMD("Select")
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WANT_ARG(1)
impl.Select(SIZE_ARG(1));
}
/|_ccgen _debug_ : ‘ret name(args) is null List()
IFCMD("List")
{
WANT_ARG(0)
impl.List();
}
/| _ccgen_debug_: ‘ret name(args) is null QuickTraverse()
IFCMD("QuickTraverse")

{
WANT_ARG(0)
impl.QuickTraverse();
}
/|_ccgen_debug_: ‘ret name(args)" is “null

CreateGraph(Language typeStr)

IFCMD("CreateGraph")

{
WANT_ARG(1)
impl.CreateGraph(STRING_ARG(1));

}

/l_ccgen_debug_ : ‘ret name(args) is null DestroyGraph()
IFCMD("DestroyGraph")

{
WANT_ARG(0)
impl.DestroyGraph();
}
/| _ccgen_debug_: ‘ret name(args)" is "Language

LocateVex(data_t val)®
IFCMD("LocateVex")

{
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.LocateVex(INT_ARG(1));
PRINT_RETURN_VALUE
}
/| _ccgen_debug_: “‘ret name(args)" is "Language

GetVex(Language lang)"
IFCMD("GetVex")
{
WANT_ARG(1)
HAVE_RETURN_VALUE
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impl.GetVex(STRING_ARG(1));
PRINT_RETURN_VALUE

}
/|_ccgen _debug_: ‘ret name(args) is "null PutVex(Language
lang)®
IFCMD("PutVex")
{
WANT_ARG(1)
impl.PutVex(STRING_ARG(1));
}
/| _ccgen_debug_: ‘ret name(args)" is "Language

FirstAdjVex(Language lang)"
IFCMD("FirstAdjVex")

{
WANT_ARG(1)
HAVE_RETURN_VALUE
impl.FirstAdjVex(STRING_ARG(1));
PRINT_RETURN_VALUE
}
/| _ccgen_debug_: ‘ret name(args)" is "Language

NextAdjVex(Language langl, Language lang2)
IFCMD("NextAdjVex")

{
WANT_ARG(2)
HAVE_RETURN_VALUE
impl.NextAdjVex(STRING_ARG(1), STRING_ARG(2));
PRINT RETURN_VALUE

}

/|_ccgen_debug_ : ‘ret name(args) is "null InsertVex(Language
lang)®
IFCMD("InsertVex")
{
WANT_ARG(1)
impl.InsertVex(STRING_ARG(1));
}
/|_ccgen_debug_ : ‘ret name(args)  is "null DeleteVex(Language
lang)®
IFCMD("DeleteVex")

{
WANT_ARG(1)
impl.DeleteVex(STRING_ARG(1));
}
/|_ccgen_debug_: ‘ret name(args) is null InsertArc(Language

lang)”
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IFCMD("InsertArc")
{
WANT_ARG(1)
impl.InsertArc(STRING_ARG(1));
}

/|_ccgen_debug_ : ‘ret name(args) is "null DeleteArc(Language
lang)”

IFCMD("DeleteArc")
{
WANT _ARG(1)
impl.DeleteArc(STRING_ARG(1));
}

/|_ccgen _debug_: ‘ret name(args) is null DFSTraverse()
IFCMD("DFSTraverse")

{
WANT_ARG(0)
impl.DFSTraverse();
}
/| _ccgen _debug_ : ‘ret name(args) is null BFSTraverse()"
IFCMD("BFSTraverse")
{
WANT_ARG(0)
impl.BFSTraverse();
} IFCMD("exit")

{
rlib::printin("bye~");
::std::exit(0);

} IFCMD("help")

{
help_msg();

}

/limpl.debug();
//Code generated by ccgen.py ahead. Do not edit them by hand.

/|_ccgen_managed end
AREA END
{

throw std::invalid_argument("Invalid argument. Try to
type "help” to get helped.");
}
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#endif // HUST __ PARSER _HPP
//README.md
### Compilation note

In CMakelists.txt, you can uncomment the line 12 “#
set(CMAKE_CXX_FLAGS "$ {CMAKE_CXX_FLAGS}
-DCOMPILE_NO_ERASE -DNODES PRE_ALLOC MEM=1000000")" to
get much higher performance. That is, remove an O(n) factor from
dfs/bfs algorithm. However, this  will make  function
"DeleteVex(removeNode)™ unavailable, because this will invalidate
most node aliases/addresses.

You can use at most "NODES PRE_ALLOC MEM" nodes in your
test case. By default, that's 1M, which eats you about 333MBytes
memory. You can set it to 10M to test my algorithm further, which
needs about 3.3GB memory. Don't forget
"-DCMAKE_BUILD TYPE=Release", which gives "-O3" to let your test
boost 4 times!

| provide pre-compiled binary in both version, for both linux and
windows.

### My tests
- normal version

|[nodes|time|memory|
[:-=-:]=--1] -]
|1K]0.15s|tiny]|
|10K|27s]tiny]|

- high performance version

|[nodes|time|memory|

[:-=-:]=--1] -]

|1K]0.04s|tiny|

|10K|0.40s|tiny|

|100K|4.3s|55MB|

|1M|445|600MB|

|10M|570s|6GB|

/Ireflected _impl.hpp

#ifndef HUST__ REFLECTED_IMPL_HPP_

#define HUST __ REFLECTED_IMPL_HPP_
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/*
* You should NEVER use this code in ANY consequence,
* as these code is just to make hust happy.
*/

#include <utility>
#include <functional>
#include <algorithm>
#include <vector>
#include "graph.hpp"

#include <rlib/stdio.hpp>

/[class reflected_impl {

/Ipublic:

/! using data_t = int;

I using BooleanAsserter = std::function<bool(const data_t
&)>;

Il using OperationVisiter = std::function<void(const data t
&)>;

/I

// void InitList() const {}

// void DestroylList() {container.clear();}

// void ClearlList() {container.clear();}

/l bool ListEmpty() const {return container.size() == 0;}
// size_t ListLength() const {return container.size();}

/l data_t GetElem(size_ t _ IndexPlusOne) {

I auto index = __ IndexPlusOne - 1;

/l auto iter = container.begin();

// for(size_t cter = 0; cter < index; ++cter) {

// ++iter;

/l }

// return std::move(*iter);

/l }

I size_t LocateElem(const BooleanAsserter &comparer) {

/l auto iter = std::find_if(container.begin(), container.end(),
comparer);

// if(iter == container.end()) {

/l return 0;

/l }

// return LabUtils::distance(container.begin(), iter);

/l }

I size_t LocateElem(data_t val) {
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Il auto comparer = BooleanAsserter([v=val](const data_t
&dat){

// return dat == v;

// 1

I return LocateElem(comparer);

/! }

// data_t PriorElem(data_t tofind) {

// auto pos = std::find(container.begin(), container.end(),
tofind);

// if(pos == container.end() || pos == container.begin()) {

// throw std::runtime_error("ElemError: You told me
that it's undefined, so | do it.");

/! }

// return *(--pos);

/! }

// data_t NextElem(data_t tofind) {

// auto pos = std::find(container.begin(), container.end(),
tofind);

I if(pos == container.end() || pos == --container.end()) {

// throw std::runtime_error("ElemError: You told me
that it's undefined, so | do it.");

/! }

// return *(++pos);

/! }

I void Listinsert(size t _ IndexPlusOne, data_t elem) {

I auto index = __ IndexPlusOne - 1;

// auto iter = LabUtils::advance(container.begin(), index);

// container.insert(iter, elem);

/! }

I data_t ListDelete(size_ t _ IndexPlusOne) {

I auto index = __ IndexPlusOne - 1;

// auto iter = LabUtils::advance(container.begin(), index);

/l auto to_return = *iter;

// container.erase(iter);

// return std::move(to_return);

/! }

// void _ListTraverse(const OperationVisiter &visiter) {

/! std::for_each(container.begin(), container.end(),
visiter);

/! }

// void ListTraverse() {

// _ListTraverse(OperationVisiter([](const auto
&val){rlib::io::print(val, " "); }));

// rlib::io::printin("");

119



Ao R AT LA B R A A LR

Il }

Il

I void debug() {

I rlib::io::println_iter(container);
// rlib::io::printin(container.size());
Il }

//private:

/l Lab::list<data_t> container;

I}

//using hust_xxxx::unordered_btree;

/[class reflected_impl {

//public:

/! using data_t = int;

I using dataref t = const data_t &;

// using nlang = std::string;

// using nlangref = const nlang &;

/l reflected_impl() : containers(1), current(containers.begin())
{}

Il

I void Select(size t i) {current = containers.begin() + i;}

// void List() {rlib::printfIn("You have {} btree now, selecting
{}.", containers.size(), current - containers.begin());}

Il

/l void InitBiTree() {}

// void DestroyBiTree() {containers.erase(current); current =
containers.begin(); }
// void CreateBiTree()

{containers.push_back(unordered_btree<data t>());}

// void ClearBiTree() {current->clear();}

/l bool BiTreeEmpty() {return current->empty();

// size_t BiTreeDepth() {return current->depth();}

// nlang Root() {return current->_root();}

/l data_t Value(nlangref n) {return current->get(n);}

// void Assign(nlangref n, dataref _t val) {return current->set(n,
val);}

// nlang Parent(nlangref n) {return current->parent(n);}

// nlang LeftChild(nlangref n) {return current->Ichild(n);}

// nlang RightChild(nlangref n) {return current->rchild(n);}

/l nlang LeftSibling(nlangref n) {return
current->Ichild(current->parent(n));}
/l nlang RightSibling(nlangref n) {return

current->rchild(current->parent(n)); }
// void InsertChild(nlangref n, size_t tolnsert, size_t LR) {return
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current->merge(containers[tolnsert], n, LR==1);}

// void DeleteChild(nlangref n, size 't LR) {return
current->drop(n, LR==1);}
// void PreOrderTraverse()

{current->for_each(unordered_btree<data_t>::printer,
hust_xxxx::foreach_rule::MIDDLE_LEFT_RIGHT);}

Il void InOrderTraverse()
{current->for_each(unordered_btree<data_t>::printer,
hust_xxxx::foreach_rule::LEFT_MIDDLE_RIGHT);}

/! void PostOrderTraverse()
{current->for_each(unordered_btree<data_t>::printer,
hust_xxxx::foreach_rule::LEFT_RIGHT_MIDDLE);}

// void LevelOrderTraverse()
{current->level for each(unordered btree<data t>::printer);}

/I

//private:

I std::vector<unordered_btree<data_t>> containers;

// decltype(containers.begin()) current;

I}

using namespace hust xxxx;
class reflected_impl {
public:
using data_t = int;
using dataref t = const data_t &;
using lang_t = std::string;
using langref t = const lang t &;
reflected_impl() : current(containers.begin()) {}

/| _py_ccgen_begin__

void Select(size t i) {current = containers.begin() + i;}

void List() A{rlib::printfin("You have {} basic_graph now,
selecting {}.", containers.size(), current - containers.begin());}

void QuickTraverse()
{(*current)->simple_foreach((*current)->printer);rlib::printin(); }
void CreateGraph(langref t typeStr)

{containers.push_back(newFromTypeStr(typeStr));}
void DestroyGraph() {containers.erase(current); current =
containers.begin(); }

lang_t LocateVex(dataref t val) {return
(*current)->findNode(val); }

lang_t GetVex(langref t lang) {return
(*current)->getNodeValue(lang);}

void PutVex(langref t lang)
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{(*current)->setNodeValue(lang);}

lang_t FirstAdjVex(langref t lang) {return
(*current)->findFirstNearNode(lang); }

lang_t NextAdjVex(langref t langl, langref t lang2) {return
(*current)->findNextNearNode(langl, lang2);}

void InsertVex(langref_t lang) {this->PutVex(lang);}

void DeleteVex(langref t lang)
{(*current)->removeNode(lang);}

void InsertArc(langref t lang)
{(*current)->insertEdge(lang);}

void DeleteArc(langref t lang)
{(*current)->removeEdge(lang);}

void DFSTraverse()
{(*current)->dfs((*current)->printer);rlib::printin(); }

void BFSTraverse()

{(*current)->bfs((*current)->printer);rlib::printin(); }
/I _py_ccgen_end

private:
basic_ graph<data t> *newFromTypeStr(const std::string
&typeStr) {
if(typeStr == "directed_weighted _graph")
return new directed_weighted graph<data t>();
if(typeStr == "undirected_weighted graph")
return new undirected_weighted _graph<data t>();
if(typeStr == "undirected_unweighted graph")
return new
undirected _unweighted graph<data_t>();
if(typeStr == "directed_unweighted graph")
return new directed_unweighted _graph<data t>();
throw std::invalid_argument("invalid typestr");
}
std::vector<basic_graph<data_t> *> containers;
decltype(containers.begin()) current;

¥

extern reflected_impl impl;
#endif

/Irlib

cat: rlib: &—1H>%

//testgen.py
#!/usr/bin/env python3
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import sys

import random

if len(sys.argv) != 2:
print("Usage: ./this.py <test size>")
exit(1)

test size = int(sys.argv[1])
prob_skip_a node = 0.8
edge_per _node begin = 8
edge per _node end = 64

def iToVarName(i):
return 'n'+str(i)

print("'#!./exp4
# "./exp4 input’ not implemented, so you cannot run "./input’
directly.

CreateGraph directed _unweighted graph
Select 0
III)

for i in range(test_size):
print('PutVex {} n{}'.format(i, i))

for i in range(test_size):

if i '= 0 and random.random() < 0.5: # n0 must have edges
continue
for in  range(random.randint(edge_per_node_begin,

edge_per_node_end)):
# May have multiedge / selfring
j = random.randint(0, test size - 1)
print(‘InsertArc "n{} n{}'.format(i, j))

print('"
DFSTraverse
BFSTraverse

")
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4.3.2 W& RERN rlib EELHARLRE

MHAES R o AESCEERR T BNER . B BT Ay rlib RN A R A
/EEIE

//./traits.hpp
#ifndef RLIB_TRAITS_HPP
#define RLIB_TRAITS _HPP

#include <type traits>

namespace rlib {
template<typename T>
struct is_callable_helper {
private:
typedef char(&yes)[1];
typedef char(&no)[2];

struct Fallback { void operator()(); };
struct Derived : T, Fallback { };

template<typename U, U> struct Check;

template<typename>
static yes test(...);

template<typename C>
static no test(Check<void (Fallback::*)(),
&C::operator()>*);

public:
static const bool value = sizeof(test<Derived>(0)) ==
sizeof(yes);
¥
template<typename T>
struct is_callable
: std::conditional<
std::is_class<T>::value,
is_callable_helper<T>,
std::is_function<T>>::type
{}
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}

#endif//./Makefile
CXX ?=g++

CC ?= gcc

AR ?=ar
CXXFLAGS = -03
CFLAGS =
ARFLAGS = rcs

def: compile_library

compile_library:
$(CXX) $(CXXFLAGS) -c libr.cc -o libr.o
$(AR) $(ARFLAGS) libr.a libr.o

install_header:
[ ! -d /usr/include/rlib ] || rm -rf /usr/include/rlib
cp -r . /usr/include/rlib
rm -rf /usr/include/rlib/test /usr/include/rlib/.git

install_library: compile_library
cp libr.a /usr/lib/

install: install_header install_library

uninstall:
rm -rf /usr/include/rlib
rm /usr/lib/libr.a

clean:

rm *.0 *.a
//./LICENSE
MIT License

Copyright (c) 2018 Recolic Keghart

Permission is hereby granted, free of charge, to any person
obtaining a copy

of this software and associated documentation files (the
"Software"), to deal

in the Software without restriction, including without limitation
the rights

to use, copy, modify, merge, publish, distribute, sublicense,
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and/or sell

copies of the Software, and to permit persons to whom the
Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be
included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR

IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY,

FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE

AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER

LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM,

OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE
OR OTHER DEALINGS IN THE

SOFTWARE.

/./sys/fdset.hpp

#ifndef R_FDSET _HPP

#define R_FDSET_HPP

#include <unistd.h>
#include <sys/types.h>
namespace rlib{
class FileDescriptorSet
{
public:
using fd=int;
FileDescriptorSet() : m_size(0), maxFileDescriptor(NULL)
{FD_ZERO(&m_fds data);}
void push(fd FileDescriptor) {FD_SET(FileDescriptor,
&m_fds data); ++m_size; maxFileDescriptor = (maxFileDescriptor >
FileDescriptor ? maxFileDescriptor : FileDescriptor); }
void pop(fd FileDescriptor) {FD_CLR(FileDescriptor,
&m _fds data); --m_size;} //It will break maxFileDescriptor.(for
performance reason).
void clear() {FD_ZERO(&m_fds data); m_size =
0;maxFileDescriptor = 0;}
bool check(fd FileDescriptor) {return
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FD ISSET(FileDescriptor, &m_fds _data);}
size_t size() const {return m_size;}
int getMaxFileDescriptor() const {return
maxFileDescriptor;}
fd_set *getptr() {return &m_fds_data;}
private:
fd _set m_fds data;
size_t m_size;
int maxFileDescriptor;
¥
}
#endif
/1./sys/os.hpp
#ifndef R_OS_HPP
#define R_OS _HPP

#ifndef _ OS ID__

#if defined(_Windows) || defined(__WIN32_ ) || defined(_WIN64)
|| defined(WIN32)

# define _0OS_ID__ WINDOWS

#elif defined(__linux_) || defined(__linux)

# define _OS_ID__ LINUX

#elif defined(__APPLE )

# include "TargetConditionals.h"

# if TARGET _IPHONE_SIMULATOR

# define _OS ID__ I0OS

# elif TARGET_OS _IPHONE

# define _OS ID__ I0OS

# elif TARGET_OS _MAC

# define _OS ID__ MACOS

# else

# define _OS ID_ UNKNOWN_UNIX
# endif

#elif defined(__ANDROID_ )

# define _OS_ID__ ANDROID

#elif defined(__unix__) || defined(__unix)
# define _OS_ID__ UNKNOWN_UNIX
#else

# define _0OS_ID__ UNKNOWN

#endif

#endif

#include "compiler_detector"
// Define __ COMPILER ID__and _ COMPILER VER
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#if __cplusplus >= 201103L
namespace rlib {
class OSlInfo
{
public:
enum class os_t {UNKNOWN, WINDOWS, LINUX, MACOS,
BSD, 10S, ANDROID, UNKNOWN_UNIX};
enum class compiler t {UNKNOWN, GCC, CLANG, MSVC,
INTELC, BORLAND, IARC, SOLARIS, ZAPCC}; //Compiler which not
supports cxx1x yet is not listed here. 201708.
static constexpr os t os =
#if defined(_OS_ ID_)
os t:: _OS_ID_;
#else
os_t::UNKNOWN;
#endif
static constexpr compiler_t compiler =
#if defined(__COMPILER ID )
compiler_t::  COMPILER_ID_;
#else
compiler_t::UNKNOWN;
#endif
static constexpr auto compiler_version =
#if defined(_ COMPILER VER )
COMPILER_VER__;

;else
0;
#endif
};

}

#endif

#endif

/l./sys/cc_codegen.py
#!/bin/env python3

def genDefList(idarr):
s = "#if'
cter=1
for i in idarr:
s += 'defined(' +i + ")
if cter '= len(idarr):
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s+="||
cter +=1
return s

print(‘'// Generated by cc_codegen.py. Do not edit it by hand.')

with open("cc_list") as fd:
osarr=fd.read().split('\n')
for i in osarr:
ifi ==""
continue
iarr=i.split(' ')
if len(iarr) < 2:
continue
print('#ifndef _ COMPILER_ID_ ')
print(genDefList(iarr[:-1:]))
print(‘#define _ COMPILER _ID_ ', iarr[-1])
print('#endif')
print('#endif')
print(')

print('#ifndef _ COMPILER_ID_ ")
print(‘#define _ COMPILER ID__ UNKNOWN')
print('#endif')

/./sys/rwlock.hpp
#ifndef R_SWLOCK_HPP
#define R_SWLOCK_HPP

#include <pthread.h>
namespace rlib {
class RWLock
{
public:
RWLock() : isFree(true) {pthread rwlock init(&m_lock,
NULL);}
~RWLock() {pthread_rwlock destroy(&m _lock);}
void acquireShared()
{pthread_rwlock_rdlock(&m_lock);isFree = false;}
void acquireExclusive()
{pthread_rwlock_wrlock(&m_lock);isFree = false;}
void release() {pthread_rwlock unlock(&m_lock);isFree =
true;}
/l bool tryAcquireShared() {return
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pthread rwlock tryrdlock(&m _lock) == 0;}

/l bool tryAcquireExclusive() {return
pthread rwlock_trywrlock(&m_lock) == 0;}
private:
pthread_rwlock_t m_lock;
bool isFree;
¥

}

#endif//./sys/compiler_detector

/| Generated by cc_codegen.py. Do not edit it by hand.
#ifndef _ COMPILER_ID_

#if defined(_ACC))

#define _ COMPILER ID__ ACC

#endif

#endif

#ifndef _COMPILER ID__

#if defined(__CMB_ )

#define  COMPILER ID__ ALTIUM_MICROBLAZE
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_ _CHC )

#define _ COMPILER ID__ ALTIUM_HARDWARE
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__ACK )

#define  COMPILER ID__ AMSTERDAM
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__CC_ARM)

#define _ COMPILER ID__ ARMCC
#endif

#endif

#ifndef _COMPILER ID__
#if defined(AZTEC_C) || defined(__AZTEC_C_)
#define _ COMPILER_ID__ AZTEC
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#endif
#endif

#ifndef _COMPILER ID__

#if defined(__ BORLANDC ) || defined(_CODEGEARC )
#define  COMPILER ID__ BORLAND

#endif

#endif

#ifndef _COMPILER ID__

#if defined(__CC65_ )

#define _ COMPILER ID__ CC65
#endif

#endif

#ifndef _ COMPILER_ID_

#if defined(__clang_ )

#define _ COMPILER ID__ CLANG
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__COMO_ )

#define  COMPILER ID__ COMEAU
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__DECC) || defined(__ DECCXX)
#define  COMPILER ID__ COMPAQ
#endif

#endif

#ifndef _ COMPILER_ID

#if defined(__convexc_ )

#define _ COMPILER ID__ CONVEX
#endif

#endif

#ifndef _COMPILER ID__
#if defined(_ COMPCERT )
#define _ COMPILER ID__ COMPCERT
#endif
#endif
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#ifndef _COMPILER ID__

#if defined(__ COVERITY )

#define _ COMPILER ID__ COVERITY
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_CRAYC)

#define _ COMPILER ID__ CRAY
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__DCC_ )

#define _ COMPILER ID__ DIAB
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_DICE)

#define _ COMPILER ID__ DICE
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__DMC_ )

#define  COMPILER ID__ DIGITAL _MARS
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__SYSC )

#define _ COMPILER ID__ DIGNUS
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__DJGPP_ )

#define _ COMPILER ID__ DJGPP
#endif

#endif

#ifndef _COMPILER ID__
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#if defined(__EDG_ )

#define _ COMPILER ID _ EDG
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__PATHCC )

#define  COMPILER ID  EKOPATH
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__FCC_VERSION)
#define  COMPILER ID__ FUJITSU
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__GNUC_ )
#define _ COMPILER ID _ GCC
#endif

#endif

#ifndef _ COMPILER ID_

#if defined(__ghs_ )

#define _ COMPILER ID _ GREENHILL
#endif

#endif

#ifndef _ COMPILER ID_

#if defined(__HP cc)

#define _ COMPILER ID__ HPC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__HP_aCC)

#define _ COMPILER ID__ HPACXX
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_ IAR_SYSTEMS_ICC_ )

#define _ COMPILER_ID__ IARC
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#endif
#endif

#ifndef _COMPILER ID__

#if defined(__IBMCPP__) || defined(__IBMC_ )
#define _ COMPILER ID__ IBMC

#endif

#endif

#ifndef _COMPILER ID__

#if defined(_IMAGECRAFT )

#define  COMPILER ID__ IMAGECRAFT
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__INTEL_COMPILER) || defined(__ICL)
#define  COMPILER ID__ INTELC

#endif

#endif

#ifndef _COMPILER ID__

#if defined(__KCC)

#define  COMPILER ID__ KAICXX
#endif

#endif

#ifndef _COMPILER_ID__

#if defined(__CA_ ) || defined(__KEIL_)
#define _ COMPILER ID__ KEIL CARM
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__C166 )

#define COMPILER ID__ KEIL C166
#endif

#endif

#ifndef _COMPILER ID__
#if defined(__C51_ ) || defined(__CX51_ )
#define  COMPILER ID__ KEIL C51
#endif
#endif
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#ifndef _COMPILER ID__

#if defined(__LCC )

#define  COMPILER ID__ LCC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__llvm_ )

#define  COMPILER ID__ LLVM
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_ MWERKS_ ) || defined(_CWCC_ )
#define  COMPILER ID__ METROWERKS
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_MSC _VER)

#define _ COMPILER ID__ MSVC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_MRI)

#define _ COMPILER ID__ MICROTEC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__NDPC_) || defined(__NDPX_ )
#define _ COMPILER ID__ MICROWAY
#endif

#endif

#ifndef _ COMPILER_ID_

#if defined(__sqgi) || defined(sgi)
#define _ COMPILER ID__ MIPSPRO
#endif

#endif

#ifndef _COMPILER ID__
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#if defined(MIRACLE)

#define  COMPILER ID__ MIRACLE
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_ MRC_ ) || defined(MPW _C) || defined(MPW_CPLUS)
#define _COMPILER ID__ MPW

#endif

#endif

#ifndef _COMPILER ID__

#if defined(__CC_NORCROFT)
#define _ COMPILER ID__ NORCROFT
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__ NWCC_ )

#define  COMPILER ID__ NWCC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__OPEN64_ ) || defined(__OPENCC_ )
#define _ COMPILER ID__ OPENG64

#endif

#endif

#ifndef _COMPILER ID__

#if defined(ORA_PROC)

#define  COMPILER ID__ ORACLE PROC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__SUNPRO_C) || defined(__ SUNPRO_CC)
#define _ COMPILER ID__ SOLARIS

#endif

#endif

#ifndef _ COMPILER ID_

#if defined(__PACIFIC )

#define _ COMPILER ID__ PACIFIC
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#endif
#endif

#ifndef _COMPILER ID__

#if defined(_PACC_VER)
#define _ COMPILER ID__ PLAM
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__POCC )

#define _ COMPILER ID__ PELLES
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__PGlI)

#define  COMPILER ID__ PORTLAND
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__RENESAS_ ) || defined(__HITACHI )
#define _ COMPILER ID__ RENESAS

#endif

#endif

#ifndef _COMPILER ID__

#if defined(SASC) || defined(__SASC) || defined(__ SASC )
#define _ COMPILER ID__ SASC

#endif

#endif

#ifndef _COMPILER ID__

#if defined(_SCO_DS)

#define  COMPILER ID__ SCO_OPENSERVER
#endif

#endif

#ifndef _COMPILER ID__
#if defined(SDCC)
#define _ COMPILER ID__ SDCC
#endif
#endif
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#ifndef _COMPILER ID__
#if defined(__SNC )
#define  COMPILER ID__ SN
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__VOSC )

#define _ COMPILER ID__ STRATUS VOS
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__SC )

#define _ COMPILER ID__ SYMANTEC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__TenDRA )

#define  COMPILER ID__ TENDRA
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__TI COMPILER_VERSION ) || defined(_TMS320C6X)
#define  COMPILER ID__ TEXAS

#endif

#endif

#ifndef _COMPILER ID__

#if defined(THINKC3) || defined(THINKC4)
#define _ COMPILER ID__ THINK

#endif

#endif

#ifndef _ COMPILER_ID_

#if defined(__TINYC )

#define __ COMPILER ID__ TINYC
#endif

#endif

#ifndef _COMPILER ID__
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#if defined(__TURBOC )

#define  COMPILER ID__ TURBOC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_UCC)

#define _ COMPILER ID__ UCC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__USLC )

#define  COMPILER ID__ USLC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__VBCC )

#define _ COMPILER ID__ VBCC
#endif

#endif

#ifndef _COMPILER ID__

#if defined(_ WATCOMC )
#define _ COMPILER ID__ WATCOM
#endif

#endif

#ifndef _COMPILER ID__

#if defined(__ZTC )

#define _ COMPILER ID_ ZORTECH
#endif

#endif

#ifndef _COMPILER ID__
#define  COMPILER ID__ UNKNOWN
#endif
/1./sys/cc_list
_ACC_ACC
__CMB__ ALTIUM_MICROBLAZE
_ CHC__ ALTIUM_HARDWARE
__ACK__ AMSTERDAM
__CC_ARM ARMCC
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AZTEC C _AZTEC C__ AZTEC

__BORLANDC__ _ CODEGEARC__ BORLAND

__CCb5__ CCob5

__clang__ CLANG

__COMO__ COMEAU

__DECC __ DECCXX COMPAQ

__convexc__ CONVEX

__ COMPCERT__ COMPCERT

__COVERITY__ COVERITY

_CRAYC CRAY

__DCC__DIAB

_DICE DICE

__DMC__ DIGITAL_MARS

__SYSC__ DIGNUS

__DJGPP__ DJGPP

__EDG__ EDG

__PATHCC__ EKOPATH

__FCC_VERSION FUJITSU

__GNUC__ GCC

__ghs__ GREENHILL

__ HP cc HPC

__HP_aCC HPACXX

__IAR_SYSTEMS_ICC__ IARC

__IBMCPP__ _IBMC__ IBMC

__IMAGECRAFT_ IMAGECRAFT

__INTEL_COMPILER __ICL INTELC

__KCC KAICXX

__CA__ KEIL__ KEIL_ CARM

__Cle6__ KEIL C166

_C51  CX51_ KEIL C51

__LCC__LCC

_llvm__ LLVM

__MWERKS___ CWCC__ METROWERKS

_MSC_VER MSVC

_MRI MICROTEC

__NDPC__ _ NDPX__ MICROWAY

__sgi sgi MIPSPRO

MIRACLE MIRACLE

__MRC__ MPW_C MPW_CPLUS MPW

__CC_NORCROFT NORCROFT

__NWCC__ NWCC

__OPEN64__ _ OPENCC__ OPEN64

ORA_PROC ORACLE_PROC

__SUNPRO_C _ SUNPRO_CC SOLARIS
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__PACIFIC__ PACIFIC

_PACC_VER PLAM

__POCC__ PELLES

__PGI PORTLAND

__RENESAS___ HITACHI__ RENESAS
SASC SASC SASC_ SASC
_SCO_DS SCO_OPENSERVER
SDCC SDCC

__SNC__ SN

__VOSC__ STRATUS VOS

_SC__ SYMANTEC

__TenDRA__ TENDRA
__TI_COMPILER_VERSION__ TMS320C6X TEXAS
THINKC3 THINKC4 THINK
__TINYC__ TINYC

__TURBOC__ TURBOC

_Ucc ucc

__USLC__ USLC

__VBCC__ VBCC

__WATCOMC__ WATCOM
__ZTC__ ZORTECH//./sys/sio.hpp
#ifndef R_SIO_HPP

#define R_SIO_HPP

#include <cerrno>
#include <cstdlib>
#include <unistd.h>
#include <string>
#include <stdexcept>

#ifndef WIN32
#include <sys/socket.h>
//POSIX Version
namespace rlib {
class fdIO
{
public:
static ssize_t readn(int fd, void *vptr, size_t n) noexcept
//[Return -1 on error, read bytes on success, blocks until nbytes done.
{
size_t nleft;
ssize_t nread;
char *ptr;
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ptr = (char *)vptr;
nleft = n;
while (nleft > 0) {
if ( (nread = read(fd, ptr, nleft)) < 0) {
if (errno == EINTR)

nread = 0; /* and call read() again */
else
return (-1);
} else if (nread == 0)
return (-1); /* EOF */

nleft -= nread;
ptr += nread;
}
return (n); /* return success */
}
static ssize t writen(int fd, const void *vptr, size t n)

noexcept //Return -1 on error, read bytes on success, blocks until
nbytes done.

{
size_t nleft;
ssize_t nwritten;
const char *ptr;

ptr = (const char *)vptr;
nleft = n;
while (nleft > 0) {
if ( (nwritten = write(fd, ptr, nleft)) <= 0) {
if (nwritten < 0 && errno == EINTR)
nwritten = 0;  /* and call write() again */
else
return (-1); [* error */

}

nleft -= nwritten;
ptr += nwritten;
}
return (n);
}
static ssize t readall(int fd, void **pvptr, size_t initSize)
noexcept //Return -1 on error, read bytes on success. pvptr must be a
malloc/calloced buffer, I'll malloc one if *pvptr is NULL.
{
size_t current = initSize ? initSize : 1024;
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void *vptr = *pvptr;
if(vptr == NULL)

vptr = malloc(current);
void *currvptr = vptr;

{
ssize_t ret = read(fd, currvptr, current / 2);
if(ret == -1) return -1;
if(ret < current/ 2)
{
*pvptr = vptr;
return ret;
}
currvptr = (char *)vptr + current / 2;

}

while(true)
{
ssize_t ret = read(fd, currvptr, current / 2);
if(ret == -1) return -1;
if(ret < current)
{
*pvptr = vptr;
return ret + current / 2;

}

current *= 2;
void *vptrBackup = vptr;
if((vptr = realloc(vptr, current)) == NULL) {
free(vptrBackup);
errno = EMSGSIZE;
return -1;
}
currvptr = (char *)vptr + current / 2;
}
}
static void readn_ex(int fd, void *vptr, size_t n) //never
return error.
{
auto ret = readn(fd, vptr, n);
if(ret == -1) throw std::runtime_error("readn
failed.");
}
static void writen_ex(int fd, const void *vptr, size t n)
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auto ret = writen(fd, vptr, n);
if(ret == -1) throw std::runtime_error("writen
failed.");
}
static ssize_t readall_ex(int fd, void **pvptr, size_t initSize)
//never return -1

{
auto ret = readall(fd, pvptr, initSize);
if(ret == -1) throw std::runtime_error("readall
failed.");
return ret;
}
b
class socklO
{
public:

static ssize t recvn(int fd, void *vptr, size t n, int flags)
noexcept //Return -1 on error, read bytes on success, blocks until
nbytes done.
{
size_t nleft;
ssize_t nread;
char *ptr;

ptr = (char *)vptr;
nleft = n;
while (nleft > 0) {
if ( (nread = recv(fd, ptr, nleft, flags)) < 0) {
if (errno == EINTR)
nread = 0; /* and call read() again */
else
return (-1);
} else if (nread == 0)
return -1; /* EOF */

nleft -= nread;
ptr += nread;
}
return (n); /* return success */
}
static ssize_t sendn(int fd, const void *vptr, size t n, int

flags) noexcept //Return -1 on error, read bytes on success, blocks
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until nbytes done.
{
size_t nleft;
ssize_t nwritten;
const char *ptr;

ptr = (const char *)vptr;
nleft = n;
while (nleft > 0) {
if ( (nwritten = send(fd, ptr, nleft, flags)) <= 0) {
if (nwritten < 0 && errno == EINTR)
nwritten = 0;  /* and call write() again */
else
return (-1); [* error */

}

nleft -= nwritten;
ptr += nwritten;
}
return (n);
}
static ssize_t recvall(int fd, void **pvptr, size_t initSize, int
flags) noexcept //Return -1 on error, read bytes on success. pvptr
must be a malloc/calloced buffer, I'll malloc one if *pvptr is NULL.
{
size_t current = initSize ? initSize : 1024;
void *vptr = *pvptr;
if(vptr == NULL)
vptr = malloc(current);
void *currvptr = vptr;

{
ssize_t ret = recv(fd, currvptr, current / 2, flags);
if(ret == -1) return -1;
if(ret < current/ 2)
{
*pvptr = vptr;
return ret;
}
currvptr = (char *)vptr + current / 2;
}
while(true)
{
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ssize_t ret = recv(fd, currvptr, current / 2, flags);
if(ret == -1) return -1;
if(ret < current)
{
*pvptr = vptr;
return ret + current / 2;

}

current *= 2;
void *vptrBackup = vptr;
if((vptr = realloc(vptr, current)) == NULL) {
free(vptrBackup);
errno = EMSGSIZE;
return -1;
}
currvptr = (char *)vptr + current / 2;
}
}
static void recvn_ex(int fd, void *vptr, size t n, int flags)
//return read bytes.

{
auto ret = recvn(fd, vptr, n, flags);
if(ret == -1) throw std::runtime_error("recvn failed.");
}
static ssize_t sendn_ex(int fd, const void *vptr, size t n,
int flags)
{
auto ret = sendn(fd, vptr, n, flags);
if(ret == -1) throw std::runtime_error("sendn
failed.");
return ret;
}

static ssize_t recvall_ex(int fd, void **pvptr, size_t initSize,
int flags) //never return -1

{
auto ret = recvall(fd, pvptr, initSize, flags);
if(ret == -1) throw std::runtime_error("recvall
failed.");
return ret;
}
¥
}
#else

#include <winsock2.h>
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//WINsock version
namespace rlib {
class socklO

{
private:
static int WSASafeGetLastError()
{
int i;
WSASetLastError(i = WSAGetLastError());
return i;
}
public:

static ssize t recvn(SOCKET fd, char *vptr, size t n, int

flags) noexcept //Return -1 on error, read bytes on success, blocks
until nbytes done.

{
size_t nleft;
ssize_t nread;
char *ptr;

ptr = (char *)vptr;
nleft = n;
while (nleft > 0) {
if ( (nread = recv(fd, ptr, nleft, flags)) ==
SOCKET_ERROR) {
if (WSASafeGetLastError() == WSAEINTR)

nread = 0; /* and call read() again */
else
return (-1);
} else if (nread == 0)
return (-1); /* EOF */

nleft -= nread;
ptr += nread;
}
return (n); [* return >= 0 */
}
static ssize_t sendn(SOCKET fd, const char *vptr, size t n,
int flags) noexcept //Return -1 on error, read bytes on success, blocks
until nbytes done.
{
size t nleft;
ssize_t nwritten;
const char *ptr;
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ptr = (const char *)vptr;
nleft = n;
while (nleft > 0) {
if ( (nwritten = send(fd, ptr, nleft, flags)) <= 0) {
if (nwritten == SOCKET ERROR &&
WSASafeGetLastError() == WSAEINTR)
nwritten = 0;  /* and call write() again */
else
return (-1); [* error */

}

nleft -= nwritten;
ptr += nwritten;
}
return (n);
}
static ssize t recvall(SOCKET fd, void **pvptr, size t
initSize, int flags) noexcept //Return -1 on error, read bytes on success.
pvptr must be a malloc/calloced buffer, I'll malloc one if *pvptr is
NULL.
{
size_t current = initSize ? initSize : 1024;
void *vptr = *pvptr;
if(vptr == NULL)
vptr = malloc(current);
void *currvptr = vptr;

{
_retry_1:

ssize_t ret = recv(fd, (char *)currvptr, current / 2,
flags);
if(ret == SOCKET_ERROR) {
if(WSASafeGetLastError() == WSAEINTR)
goto retry 1;
return SOCKET_ERROR;
}
if(ret < current/ 2)
{
*pvptr = vptr;
return ret;

}

currvptr = (char *)vptr + current / 2;

148



Ao R AT LA B R A A LR

while(true)
{
ssize_t ret = recv(fd, (char *)currvptr, current / 2,
flags);
if(ret == SOCKET_ERROR) {
if(WSASafeGetLastError() == WSAEINTR)
continue; //retry
return SOCKET_ERROR;

}
if(ret < current)
{
*pvptr = vptr;
return ret 4+ current / 2;
}

current *= 2;

void *vptrBackup = vptr;

if((vptr = realloc(vptr, current)) == NULL) {
free(vptrBackup);
WSASetLastError(WSAEMSGSIZE);
return SOCKET_ERROR;

}

currvptr = (char *)vptr + current / 2;

}
}

static void recvn_ex(SOCKET fd, char *vptr, size t n, int
flags) //never return error.

{
auto ret = recvn(fd, vptr, n, flags);
if(ret == -1) throw std::runtime_error("recvn failed.");

}

static ssize t sendn_ex(SOCKET fd, const char *vptr,
size_t n, int flags)

{
auto ret = sendn(fd, vptr, n, flags);
if(ret == -1) throw std::runtime_error("recvn failed.");
return ret;
}

static ssize_ t recvall ex(SOCKET fd, void **pvptr, size t
initSize, int flags) //never return -1
{
auto ret = recvall(fd, pvptr, initSize, flags);
if(ret == -1) throw std::runtime_error("recvn failed.");
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return ret;
}
b
class fdIO
{
public:

static ssize t readn(SOCKET fd, void *vptr, size t n)
noexcept //Return -1 on error, read bytes on success, blocks until
nbytes done.

{

return socklO::recvn(fd, (char *)vptr, n, 0);

}

static ssize_t writen(SOCKET fd, const void *vptr, size_t n)
noexcept //Return -1 on error, read bytes on success, blocks until
nbytes done.

{

return socklO::sendn(fd, (const char *)vptr, n, 0);

}

static ssize t readall(SOCKET fd, void **pvptr, size t
initSize) noexcept //Return -1 on error, read bytes on success. pvptr
must be a malloc/calloced buffer, I'll malloc one if *pvptr is NULL.

{

return socklO::recvall(fd, pvptr, initSize, 0);

}

static void readn_ex(SOCKET fd, void *vptr, size t n)
//return read bytes.

{
return socklO::recvn_ex(fd, (char *)vptr, n, 0);
}
static ssize t writen_ex(SOCKET fd, const void *vptr,
size t n)
{
return socklO::sendn_ex(fd, (const char *)vptr, n, 0);
}

static ssize t readall ex(SOCKET fd, void **pvptr, size t
initSize) //never return -1
{
return socklO::recvall_ex(fd, pvptr, initSize, 0);
}
b
}

#endif
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#endif

//./class_decorator.hpp

#ifndef RLIB_CLASS DECO_HPP_
#define RLIB_CLASS _DECO _HPP_

#include <rlib/require/cxx11>
namespace rlib {

namespace _noncp_ {
class noncopyable

{

public:
noncopyable() = default;
~noncopyable() = default;
noncopyable(const noncopyable &) = delete;
noncopyable &operator=(const noncopyable &) =

delete;
b
}

typedef noncp ::noncopyable noncopyable;

}

namespace rlib {
namespace _nonmv_ {
class nonmovable : private noncopyable

{

public:
nonmovable() = default;
~nonmovable() = default;
nonmovable(const nonmovable &&) = delete;
nonmovable &operator=(const nonmovable &&) =

delete;
b
}

typedef _nonmv_::nonmovable nonmovable;

}

namespace rlib {
namespace _nonconstructible_ {
class nonconstructible : private rlib::nonmovable
{
public:
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nonconstructible() = delete;
~nonconstructible() = delete;
¥
}
typedef _nonconstructible_::nonconstructible
nonconstructible;
typedef nonconstructible static_class;

}

#endif//./opt.hpp

/*

This opt_parser works well for correct cmd args,
but not guaranteed to works well in all condition
(for example, some ill formed argument).

It's possible to read wrong information rather than
raise an exception on some rare ill formed arguments.
*/

#ifndef R_OPT_HPP

#define R_OPT_HPP

#include <rlib/require/cxx14>
#include <rlib/noncopyable.hpp>
#include <rlib/string/fstr.hpp>
#include <rlib/scope_guard.hpp>

#include <string>
#include <vector>
#include <algorithm>
#include <stdexcept>

namespace rlib {
class opt_parser : private noncopyable
{
public:
opt_parser() = delete;
opt_parser(size_t arglen, char **argv) {
for(size_t cter = 1; cter < arglen; ++cter)

args.push_back(std::move(std::string(argv[cter])));

}

std::string getValueArg(const std::string &argName, bool
required = false)
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{ //If required argument not exist, I'll throw. Else, return ""
if arg is not read.
bool useEqualSym = false;
auto pos = std::find if(args.cbegin(), args.cend(),
[&](auto &ele)->bool{
if(ele == argName) return true;
if(ele.size() > argName.size() && ele.substr(0,
argName.size()+1) == argName + "=") {
useEqualSym = true;
return true;
}
return false;
});
if(required && pos == args.cend())
throw std::invalid_argument(fstr("Required
argument '%s' not provided.", argName.c_str()));
if(pos == args.cend())
return std::move(std::string(""));
defer(([&, pos]{if('useEqualSym) args.erase(pos+1);
args.erase(pos); }));
if(useEqualSym)
return std::move(pos->substr(argName.size() +
1));
else
{
if(++pos == args.cend())
throw std::invalid_argument(fstr("Argument
'%s' must provide value.", argName.c_str()));
return *pos;
}
}

std::string getValueArg(const std::string &argName,
const char *pAnotherCStr)

{ //getvalueArg("--long", "-I") may be converted to
getValueArg("--long", true).
return std::move(getValueArg(argName,
pAnotherCStr, false));
}

bool getBoolArg(const std::string &argName)
{ //Return if it's defined.
auto pos = std::find(args.cbegin(), args.cend(),
argName);
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if(pos == args.cend()) return false;
args.erase(pos);
return true;

}

std::string getValueArg(const std::string &longName,
const std::string &shortName, bool required = false)
{
std::string valueL = getValueArg(longName);
std::string valueS = getValueArg(shortName);

std::string value = valueL.empty() ? valueS : valuelL;
if(required && value.empty())
throw std::invalid_argument(fstr("Required
argument '%S/%s' not provided.", longName.c_str(),
shortName.c_str()));
return value;

}

bool getBoolArg(const std::string &longName, const
std::string &shortName)

{
return getBoolArg(longName) Il
getBoolArg(shortName);
}
bool allArgDone() const
{
return args.empty();
}
private:
std::vector<std::string> args;
¥
}
#endif
//./libr.cc

namespace rlib {
bool enable_endl| flush = true;
}//./stdio.hpp
#ifndef R_STDIO_HPP
#define R_STDIO_HPP

#include <rlib/require/cxx11>
154



Ao R AT LA B R A A LR

// Must link libr.a

#include <string>

#include <iostream>

#include <rlib/string/string.hpp>

namespace rlib {
template<typename PrintFinalT>
void print(PrintFinalT reqArg);
template<typename Required, typename... Optional>
void print(Required reqArgs, Optional... optiArgs);
template<typename... Optional>
void printIn(Optional... optiArgs);
void printin();

template<typename lterable, typename Printable>
void print_iter(lterable arg, Printable spliter);
template<typename lterable, typename Printable>
void println_iter(Iterable arg, Printable spliter);
template<typename Iterable>

void print_iter(lterable arg);

template<typename Iterable>

void println_iter(lterable arg);

template<typename... Args>

size_t printf(const std::string &fmt, Args... args);
template<typename... Args>

size_t printfln(const std::string &fmt, Args... args);

inline std::string scanin()

{
::std::string line;
::std::getline(::std::cin, line);
return std::move(line);

}

// Implements.
extern bool enable_endl_flush;
template< class CharT, class Traits >
std::basic_ostream<CharT, Traits>&
endl(std::basic_ostream<CharT, Traits>& os) {
0s << \n";
if(enable_endI_flush)
os.flush();
return os;
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}

template<typename PrintFinalT>
void print(PrintFinalT regArg)
{
::std::cout << reqArg;
}
template<typename Required, typename... Optional>
void print(Required reqArgs, Optional... optiArgs)
{
::stdi:cout << regArgs << '
print(optiArgs ...);
}
template<typename... Optional>
void printIn(Optional... optiArgs)

{
print(optiArgs ...);
printin();
}
inline void printin()
{
::std::cout << ::rlib::endl;
}

template<typename lterable, typename Printable>
void print_iter(lterable arg, Printable spliter)
{
for(const auto & i : arg)
::std:icout << i << spliter;
}
template<typename lterable, typename Printable>
void println_iter(lterable arg, Printable spliter)
{
print_iter(arg, spliter);
::stdicout << :irlib::endl;
}
template<typename Iterable>
void print_iter(lterable arg)
{
for(const auto & i : arg)
sstdiicout << i << '
}
template<typename Iterable>
void println_iter(lterable arg)
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print_iter(arg);
:std::cout << ::rlib::endl;

}

template<typename... Args>
size_t printf(const std::string &fmt, Args... args)

{
std::string to_print = format_string(fmt, args...);
::std::cout << to_print;
return to_print.size();

}

template<typename... Args>
size_t printfIn(const std::string &fmt, Args... args)
{
size_t len = ::rlib::printf(fmt, args...);
::stdicout << :irlib::endl;
return len + 1;

#endif
//./README.md
# rlib

Here is recolic's private library...
/l./terminal.hpp

#ifndef R_ STD _COLOR_HPP
#define R_ STD_COLOR_HPP

#include <rlib/require/cxx11>
#include <rlib/sys/os.hpp>

#include <iostream>
#include <string>
#include <stdexcept>
#include <exception>
using std::string;

using std::basic_ostream;

namespace rlib::terminal {
enum class color_t {color_unset = 10, black = 0, red, green,
brown, blue, magenta, cyan, lightgray};
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enum class font_t {font_unset = 0, bold = 1, underline = 4,
dark = 2, background = 7, striked = 9}; //Edit line53 if (int)font t
may >= 10 !!

class clear t {} clear;

class fontinfo
{
public:
fontinfo(color_t text_color) : textColor(text_color) {}
fontinfo(font_t font_type) : fontType(font _type) {}
fontinfo(color_t  text_color, font. t  font_type)
textColor(text_color), fontType(font _type) {}
fontinfo(const clear t &) : clear(true) {}
fontinfo() = default;
string toString() const
{
if(rlib::OSInfo::0s == rlib::0SInfo::0s_t::WINDOWS)
return std::move(std::string());
else
return std::move(clear ? std::string("\033[0m") :
(color_to_string() + font_to_string()));
}
private:
color_t textColor = color_t::color_unset;
font_t fontType = font_t::font_unset;
bool clear = false;

private:

constexpr static int color_to_int(const color_t & ct)

{ return static_cast<int>(_ct);

gonstexpr static int font_to_int(const font_t & ft)

{ return static_cast<int>(_ft);

zonstexpr static char color_to_char(const color_t & ct)

{ return ct == color_t::color _unset ? "\0' : '0' +
color_to_int(_ct); //Return "\0' if unset.

zonstexpr static char font_to_char(const font_t & ft)

{ return _ft == font_t:font_unset ? "\0' :!'0' +

font_to_int(_ft);
158



Ao R AT LA B R A A LR

}
string color_to_string() const
{
if(textColor == color_t::color_unset)
return std::move(std::string());
char toret[] = "\033[3?m";
toret[3] = color_to_char(textColor);
return std::move(std::string(toret));
}
string font_to_string() const
{
if(fontType == font_t::font_unset)
return std::move(std::string());
char toret[] = "\033[?m";
toret[2] = font_to_char(fontType);
return std::move(std::string(toret));
}

}

struct _rosi font { rosi font(const fontinfo & ref fi)

_ref_fi(_ref _fi) {} const fontinfo & ref fi;};

inline _rosi_font setfont(const fontinfo & fi) {return

_rosi_font(__fi);}

template<typename CharT, typename Traits>
inline basic_ostream<_CharT, Traits>&
operator<<(basic_ostream<_CharT, _Traits>&
const fontinfo & _f)

{

_0s << _ f.toString();
return _ os;

}

template<typename CharT, typename Traits>
inline basic_ostream<_CharT, Traits>&

operator<<(basic_ostream<_CharT,  Traits>&
_rosi_font __rosi_f)
{
const fontinfo & _f = _ rosi_f._ref fi;
return operator<<<_CharT, Traits>(__os, f);
}
}
#endif

/l./scope_guard_buffer.hpp
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/*

scope_guards scope_exit, scope_fail;

actionl();
scope_exit += [](){ cleanupl(); };
scope_fail += [1(){ rollbackl(); };

action2();
scope_exit += [](){ cleanup2(); };
scope_fail += [1(){ rollback2(); };

/...

scope_fail.dismiss();

*/

#ifndef R_SCOPE_GUARD BUFFER_HPP
#define R_SCOPE_GUARD_BUFFER_HPP

#include <rlib/require/cxx11>
#include <functional>

#include <deque>

#include <rlib/class_decorator.hpp>

namespace rlib {

class scope_guards ; public
std::deque<std::function<void()>>, private noncopyable
{
public:
template<class Callable>
scope_guards& operator += (Callable && undo_func) {
emplace_front(std::forward<Callable>(undo_func));
}
~scope_guards() {
for(auto &f : *this) f(); // must not throw
}
void dismiss() noexcept {
clear();
}
b
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#endif

//./macro.hpp

#ifndef R_ MACRO_HPP
#define R_ MACRO_HPP

#ifndef MACRO_DECAY
#define MACRO_DECAY(m) (m)
#endif

#ifndef _R_MACRO_ENSTRING
#define _R_MACRO_ENSTRING(_s) #_s
#endif

#ifndef MACRO _TO CSTR
#define MACRO _TO_CSTR(m) R_MACRO_ENSTRING(m)
#endif

#ifndef MACRO_EQL

#define MACRO_EQL(a, b) (MACRO_TO_CSTR(a)
MACRO_TO _CSTR(b))

#endif

#ifndef MACRO_CAT

#define MACRO_CAT(a, b) MACRO_CAT I(a, b)

#define _MACRO_CAT I(a, b) MACRO_CAT Illi(~, a ## b)

#define MACRO_CAT II(p, res) res

#endif

#ifndef MAKE_UNIQUE_NAME

#define MAKE_UNIQUE_NAME(base) MACRO_CAT(base,
__ COUNTER_)

#endif

#endif
//./string/string.hpp
#ifndef R_ STRING_HPP
#define R_STRING_HPP

#include <vector>

#include <string>

#include <cstdarg>

#include <cstdio>

#include <cstdlib>

#include <stdexcept>
#include <sstream>
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#include <type traits>

namespace rlib {

std::vector<std::string> splitString(const std::string &toSplit,
const char &divider ="'");

std::vector<std::string> splitString(const std::string &toSplit,
const std::string &divider);

template <class Forwardlterator>

std::string joinString(const char &tojJoin, Forwardlterator
begin, Forwardlterator end);

template <class Forwardlterator>

std::string joinString(const std::string &tojoin,
Forwardlterator begin, Forwardlterator end);

template <class Forwardlterable>

std::string joinString(const char &tojJoin, Forwardlterable
begin, Forwardlterable end);

template <class Forwardlterable>

std::string joinString(const std::string &tojoin,
Forwardlterable begin, Forwardlterable end);

size_ t replaceSubString(std::string& str, const std::string
&from, const std::string& to);

bool replaceSubStringOnce(std::string& str, const
std::string& from, const std::string& to);

template<typename... Args>

std::string format_string_c(const std::string &fmt, Args...
args);

template<typename... Args>

std::string format_string(const std::string &fmt, Args... args);

//Implements.
char * format_string_c_helper(const char *fmt, ...);
template<typename... Args>
std::string format_string_c(const std::string &fmt, Args...

args)
{
char *res = format_string_c_helper(fmt.c_str(), args ...);
std::string s = res;
free(res);
return std::move(s);
}

template<typename StdString>
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void _format_string_helper(std::stringstream &ss, const
StdString &fmt) {
static_assert(std::is_same<StdString, std::string>::value,
"incorrect argument type to format_string_helper");
ss << fmt;
}
template<typename Argl, typename... Args>
void _format_string_helper(std::stringstream &ss, const
std::string &fmt, Argl argl, Args... args) {
size t pos = 0;
while((pos = fmt.find("{}")) != std::string::npos) {
if(pos = 0 && fmt[pos-1] == "\\') {
++pos;
continue;
}
ss << fmt.substr(0, pos) << argl;
_format_string_helper(ss, fmt.substr(pos + 2),
args ...);
return;
}
_format_string_helper(ss, fmt);
}
template<typename... Args>
std::string format_string(const std::string &fmt, Args... args)

std::stringstream ss;
_format_string_helper(ss, fmt, args...);
return ss.str();

}

inline std::vector<std::string> splitString(const std::string
&toSplit, const char &divider)
{
std::vector<std::string> buf;
size t curr = 0, prev = 0;
while((curr = toSplit.find(divider, curr)) =
std::string::npos) {
buf.push_back(toSplit.substr(prev, curr - prev));
++curr; // skip divider
prev = curr;
}
buf.push_back(toSplit.substr(prev));
return std::move(buf);
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inline std::vector<std::string> splitString(const std::string
&toSplit, const std::string &divider)
{
std::vector<std::string> buf;
size_t curr = 0, prev = 0;
while((curr = toSplit.find(divider, curr)) =
std::string::npos) {
buf.push_back(toSplit.substr(prev, curr - prev));
curr += divider.size(); // skip divider
prev = curr;
}
buf.push_back(toSplit.substr(prev));
return std::move(buf);
}
template <class Forwardlterator>
std::string joinString(const char &tojJoin, Forwardlterator
begin, Forwardlterator end) {
std::string result;
for(Forwardlterator iter = begin; iter !'= end; ++iter) {
if(iter '= begin)
result += tojoin;
result += *iter;
}
return std::move(result);
}
template <class Forwardlterator>
std::string joinString(const std::string &tojoin,
Forwardlterator begin, Forwardlterator end) {
std::string result;
for(Forwardlterator iter = begin; iter !'= end; ++iter) {
if(iter '= begin)
result += tojoin;
result += *iter;
}
return std::move(result);
}
template <class Forwardlterable>
std::string joinString(const std::string &tojoin,
Forwardlterable buf) {
auto begin = buf.begin();
auto end = buf.end();
return std::move(joinString(tojoin, begin, end));
}
template <class Forwardlterable>
164



Ao R AT LA B R A A LR

std::string joinString(const char &tojJoin, Forwardlterable buf)

auto begin = buf.begin();
auto end = buf.end();
return std::move(joinString(tojoin, begin, end));

}

inline  size t replaceSubString(std::string&  str, const
std::string &from, const std::string& to)
{
if(from.empty())
return O;
size_t start pos = 0;
size_t times = 0;
while((start pos =  str.find(from, start pos)) I=
std::string::npos)
{
++times;
str.replace(start_pos, from.length(), to);
start_pos += to.length(); // In case 'to' contains 'from’,
like replacing 'x' with 'yx'
}
return times;
}
inline bool replaceSubStringOnce(std::string& str, const
std::string& from, const std::string& to)

{

size_t start pos = str.find(from);

if(start_pos == std::string::npos)

return false;

str.replace(start_pos, from.length(), to);

return true;
}
inline char *_format_string_c_helper(const char *fmt, ...)
{

int n;

int size = 100; /* Guess we need no more than 100

bytes */
char *p, *np;
va_list ap;

if ((p = (char *)malloc(size)) == NULL)
throw std::runtime_error("malloc returns null.");
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while (1) {
/* Try to print in the allocated space */

va_start(ap, fmt);
n = vsnprintf(p, size, fmt, ap);
va_end(ap);

/* Check error code */

if (n < 0)
throw std::runtime_error("vsnprintf returns " +
std::to_string(n));

/* If that worked, return the string */

if (n < size)
return p;

/* Else try again with more space */
size=n+ 1, /* Precisely what is needed */

if ((np = (char *)realloc (p, size)) == NULL) {
free(p);
throw std::runtime_error("make_message realloc
failed.");
} else {
P = Nnp;
}

}

#endif//./string/fstr.hpp
#ifndef SRC FSTR _H
#define SRC FSTR H1

#include <rlib/require/cxx11>

namespace rlib {
template<typename... Args>
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std::string format string c()(const std::string &fmt, Args...

args);
template<typename... Args>
std::string format_string()(const std::string &fmt, Args...
args);
}

#endif //SRC_FSTR_H
//./functional.hpp

#ifndef RLIB_FUNCTIONAL HPP_
#define RLIB_FUNCTIONAL HPP_

#include <rlib/require/cxx14>
#include <rlib/class_decorator.hpp>

#include <type traits>
#include <list>
#include <functional>
#include <chrono>

namespace rlib {
template <class operation_t, typename... args_t>
static inline double timed_func(::std::function<operation_t> f,
args_t... args)

{
auto begin = std::chrono::high_resolution_clock::now();
f(args ...);
auto end = std::chrono::high_resolution_clock::now();
return .:std::chrono::duration<double>(end -
begin).count();
}

template <class operation_t, typename... args_t>

static inline
typename ::std::result of<operation_t(args t ...)>::type repeat(size t
count, operation_t f, args_t... args)

{
for(size_t cter = 0; cter < count - 1; ++cter)
f(args ...);
return ::std::move(f(args ...));
}
template <class operation_t, typename... args_t>
static

inline ::std::list<typename ::std::result of<operation_t(args t ...)>::t
ype> repeat_and return_list(size_t count, operation_tf, args t... args)
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{
:std::list<typename ::std::result_of<operation t(args t ...
)>::type> ret;
for(size_t cter = 0; cter < count; ++cter)
ret.push_back(std::move(f(args ...)));
return std::move(ret);
}

}
#endif
//./scope_guard.hpp
/* Exception safe usage:
*
* reinforce_scope_begin(_gname, []1(){do_sth();})
*14+1;
*14+1=2;
* 242=4,
* reinforce_scope_end(_gname)
*

*/

#ifndef R_SCOPE_GUARD
#define R_SCOPE_GUARD

#include <rlib/require/cxx11>
#include <functional>
#include <rlib/class_decorator.hpp>

namespace rlib {
class scope_guard : private noncopyable

{
public:
template<class Callable>
scope_guard(Callable && undo_func)

f(std::forward<Callable>(undo_func)) {}

scope_guard(scope_guard && other)
f(std::move(other.f)) {
other.f = nullptr;

}

~scope_guard() {
if(f) f(); // must not throw

}
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void dismiss() noexcept {
f = nullptr;
}

void force_call() noexcept {
if(f) £();
dismiss();

}

private:
std::function<void()> f;

}

#ifndef defer

#include <rlib/macro.hpp>

#define defer(callable) ::rlib::scope_guard
MAKE_UNIQUE_NAME( _guarder_id_) (callable)

#endif

#define reinforce_scope_begin(guarderName, callable)
scope_guard guarderName = callable; try{

#define reinforce_scope_end(guarderName) } catch(...)
{ guarderName.force_call(); throw;}

#endif

//./require/gcc

#ifndef R_GCC_REQUIRED
#define R_GCC_REQUIRED

#include <rlib/sys/os.hpp>

#ifndef GCC

#define GCC 9876

#else

#error macro 'GCC' is already defined.
#endif

#if _COMPILER ID__ '= 9876

#error Gcc is required but not detected.
#endif

#undef GCC
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#endif//./require/win
#ifndef R_LINUX_REQUIRED
#define R_LINUX REQUIRED

#include <rlib/sys/os.hpp>

#ifndef WINDOWS

#define WINDOWS 9876

#else

#error macro 'WINDOWS' is already defined.
#endif

#if _OS ID_!'=9876

#error Windows is required but not detected.
#endif

#undef WINDOWS

#endif//./require/cxx17
#ifndef R_CXX17 _REQUIRED
#define R_CXX17 _REQUIRED

#include <bits/c++17_warning.h>

#endif//./require/cxx14
#ifndef R_CXX14 REQUIRED
#define R_CXX14 REQUIRED

#include <bits/c++14 _warning.h>

#endif//./require/linux
#ifndef R_LINUX_REQUIRED
#define R_LINUX REQUIRED

#include <rlib/sys/os.hpp>

#ifndef LINUX

#define LINUX 9876

#else

#error macro 'LINUX' is already defined.
#endif

#if _OS ID_'=9876

#error Linux is required but not detected.
#endif
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#undef LINUX
#endif//./require/cxx11
#ifndef R_ CXX11 REQUIRED
#define R_CXX11 REQUIRED
#if __cplusplus < 201103L
#error C++11 is required.
#endif

#endif

4.3.3 Xk

AR YRS B Y 4 PR Ao IE BRI AR R Tl AR A, ORAFAE
pregen_testcases/tiny_input, FJ LIRS/ N R PRsAS 36 B — - DO R 1Y) TE B
Mo PEREMELAIEER H testgen.py AR, BT A test _size 1T, SR)EBE
PLEEETT R T, HrP DRAIESE — 1 R —E KT 0. SRR T —
K dfs fil bfs, %14 testgen.py HEUERASE S E, B TS I H R AR
36, TAENSEGRTS . ESYVERZ ENM AR, (A Ak,

T O EA python3 Ry AL &% 347 3K, FRAR T K T nodes
1K,10K, 100K fyilitAEs, 17T ./pregen_testcases/H, 1T 10 FEmf4iK,
TSR IR B A BN AR, AR5 PR SRR SO B4 stdin e [m)
75 .Jexp4.

SCUR TR S PRI AT LRl std::list B std::vector HEATAEAE,

COMPILE_NO_ERASE i iRt invalidate #iikfY std::vector, f#iH
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std::vector i) DFS #il BFS R tR—4> 0 (n) A+ &K, fEX mFEs ~

TR A AR F . R A PR RE FEE

i std::list:

nodes edges time memory
1K 36K 0.15s tiny

10K 360K 27s tiny
100K 3.6M too long -

i/ std::vector:

nodes edges time memory
1K 36K 0.04s tiny

10K 360K 0.40s tiny
100K 3.6M 4.3s tiny

1M 36M 44s 600MBytes
10M 360M 570s 6GBytes

TS S tiny_ input A TE AR PR,

/l./pregen_testcases/tiny input

#!./exp4

# "./exp4 input’ not implemented, so you cannot run "./input’

directly.

CreateGraph directed _unweighted graph

Select O

PutVex 100"
PutVex 101"
PutVex 102"
PutVex 103"
PutVex 104"

n0
nl
n2
n3
n4

InsertVex 105 n5
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InsertVex 106 n6
InsertVex 107 n7
InsertVex 108 n8
InsertVex 109 n9

QuickTraverse

GetVex 'n2
GetVex 'n6
LocateVex 300

DeleteVex "'n9
QuickTraverse

InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc
InsertArc

‘0"
‘0"
‘0"
‘0"
‘h2"
N
‘3"
‘5"
Npe
‘h2"
‘5"
gl
-

# MultiEdge

InsertArc

InsertArc

“n3°
# SelfRing
N5

nl
n2
n3
n4
n3
n5
n6
n6
n7
n7
n8
n0
nl

n6

n5

FirstAdjVex "n0
NextAdjVex 'n0 "nl
DeleteArc 'n0 ' nl

DFSTraverse
BFSTraverse

PIR 45 testgen.py:
#!/usr/bin/env python3

import sys

import random
if len(sys.argv) != 2:
print("Usage: ./this.py <test size>")
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exit(1)

test size = int(sys.argv[1])
prob_skip a node = 0.8
edge_per_node begin = 8
edge per _node end = 64

def iToVarName(i):
return 'n'+str(i)

print('"#!./exp4
# "./exp4 input’ not implemented, so you cannot run "./input’
directly.

CreateGraph directed _unweighted graph
Select 0

")

for i in range(test_size):
print(‘PutVex {} n{}'.format(i, i))

for i in range(test_size):

if i '= 0 and random.random() < 0.5: # n0 must have edges
continue
for in  range(random.randint(edge_per_node begin,

edge_per_node_end)):
# May have multiedge / selfring
j = random.randint(0, test size - 1)
print(‘InsertArc "n{} n{}'.format(i, j))

print(*"

DFSTraverse
BFSTraverse

")

4.3.4 SEMR

rfaketerm M P I EE—JZ ] JZE S Tk R HEZR, SR T B 5K
PO RA, R AU A3, HE S 2R B . 5
A, S B IE R PR BCA TR
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4.4 ZWING

IR SEBAR BE AR T AT SR -

rlib 5¢3% 7 stdio.hpp, ®E T string/string.hpp. FAEETE libr.cc Hi)
PRI, AT PEANTE L4 -Ir RVPT 4. DA/ NOIB S g 3 .

SIS FRIFHESL T TET, BT AR A g, TR R IR, PRUERE
Fra R S, S8 T IARTIRE, BN T REIE R SR, FEERSE R IE
TEAE JFIEAS I 2242 114y 4 annoying (9 prompt. HABRARSE 40T

AU IR 1O RS A SR E A, R T R SEAIE T S
PR T IR A ESHA) BRES R Z AT SR o A5 B0 2] i R b v 24 22 K 45
I £ BE T AT e A TRRR A AR B AR LT IRl Y e, S 280N 25~ 153

REA T
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