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The development of TCP/IP applications is troublesome in practice since reusable compo-
nents are usually system-call-level service routines. This paper describes a development-kit,
called IPak, which we have developed for TCP/IP applications. IPak is a development support
kit which has a class library, a code generator, and an application framework. We demonstrate
the usefulness of IPak through the implementation of several TCP/IP applications.
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class POP3 {

Res *RETR(int){

char Eod[] = "\r\n.\r\n";

char *replace[2] = {"\n..","\n."};

int connect = 1;

}
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Table 2 The Number of Lines of Code(Procedure-
Oriented)
20T | BEI- FOTK
BBP | C 708 35 (5.0%)
S 453 26 (5.7%)
POP3 C 1290 86 (6.7%)
S 1608 98 (6.1%)
FTP C 6265 312 (5.0%)
S 3320 280 (8.4%)
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Table 3 Comparison of The Number of Lines of Code
IPak | FP(IPak) | FHiEm
260 626.6 673
168 404.9 427
241 580.8 1204
379 913.4 1510
1238 2983.6 5953
587 1414.7 3040

BBP

POP3

FTP

ulQ|ralrla

LoRRICESWTZADDEELRET S, V54
7Y MNEHRICLELRI—-ROTH % FP OEEE AW
THETZ L, HFIT 626:673 105, V—NDHAE,
HE#RIE 404:427 1C2% . DT MIC IPak 2HEHA L ES
BOHERLRNGFEHTBBP 7 7V r—vay & EH
TZ5.

POP3, FTP 77U r—vavic L THRKDH
BE1F>. £3hD, POP3IZSA7Yhpa—FR
D HEIE 580:1204, POP3 ¥ — N a2 — R HEE
913:1510 T» 3. MUL,FIP /7547 D a—
R HtEiE 2983:5953, FTP ¥ —/ND 3 — KD i
1414:3040 T 3. BB MIC TPak 2HEH L E=FH HD
RWER T, POP3, FTP 7 7V r—Ya >y ¥ LT
EN

ULEDOBRBBERMNS IPak OF M EEFHLELIE
WARWH EEEREICENTHEZLIIRRTE
ELERD.

BHUARCBET 2HBROSE

BHHAROHE T, IPak 2EHALESAENEVE

41



42

£ 1 IPak &AL THEIILE TCP/IP 77U —Y a0 a— ROFEK
Table 1 The Number of Lines of Code(IPak)

LHROTH | BARUETE | ERLUEGE | FS | CL | BAHTERTR
(HRDOITH) (H8)
BBP C 1036 260(7) 84 | 388 | 311 699(73.4%)
S 762 168(7) 72 | 218 | 311 529(76.7%)
HTTP | C 885 155(5) 36 | 388 | 311 699(82.3%)
S 666 84(5) 58 | 218 | 311 529(87.0%)
POP3 C 1071 241(11) 142 388 311 699(75.2%)
S 1009 379(11) 112 218 311 529(59.0%)
FTP C 2496 1238(38) 597 388 311 699(36.8%)
S 1401 587(38) 323 218 311 529(49.1%)
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Table 4 Comparison of Reusability

IPak | FHixEm

BBP C 73.4 5.0
S 76.7 5.7

POP3 | C 75.2 6.7
S 59.0 6.1

FTP C 36.8 5.0
S 49.1 8.4
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