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MF # 2 ) R 8. TTCN 45 % 3 45 47 % 0 TTCN. GR # 2 (3 i 4 (30 1SO/IEC 8882) # 4% & TTCN. MP #3
. #i1 & F PICS # PIXIT (protocol implementation extra information for testing ) B9 % #& , M 24T 1K (test
executiecn) T B WA ANBLTHBHT. TE ER BT HXBE ERPITSHAAFAXRAZAIR
I BEMESKRYAETEHBCIR A ERNARGHFENLHGER. TEHWARFERLER, F &
ERHEMNEEEFEASELH SEXARPITSPRERNERIVUT EFMNEEXH. 2 X LBaAELT
HLFHERXUMAERMNMERE.

starttest; FF i—-T W4 F BT 5

stoptest; %8 1b— i B B9 308,47 5

frame _send_out: TE & #% — ASP/PDU;

frame_receive; TE £# — 1~ ASP/PDU;
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IEC 9646 78 0, A48 PN 89380t B 8y, R i+ FE B TP MR 4, 0L 3% 1.
Table 1 1P v4 test suite

x 1 IP i A

test group® Test purpose® Test cases®

IP_PDU PDU format® 13
IP_OPT Options implement® 10
IP_SEG Segmentation function® 6
IF-REL Reassemble function® 6
IP_BRO Broadcast function® 7
IP_MUL Multicast function® q
IP ERR COption error handing function® 11

DuRa, @ Hi, @i, DEAmBE,

© ML, @& hE, DEMATE, @I iEhib .

©EBEME. OHRFHLE

Wik B8 ey KB mE s TR RE 18O/
IEC 9646 92 XL MLZ H W iU BE B &R

x %gﬁﬁi B — B0 4 o JR 7 % IO B W08 A WS W . Bk
S CEGAS L, T OSUA LN, — R R D0 i
crbimaton .h SREET.  FRERRMELHREINGLE iR
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i DL H M. A — Btk 3 £ 5 SCT BRI R 0 ST B i
2 Test purpos® A 2 . 5 6 — B 36 0 TT it o A 3

Fig.5 The process of test purposes generation BLES 2 RIREATIRH -
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oM URE L TP ERI B A AR 7 ARG 3 53 MR SR (R E T IR B R
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2,42 WREIEH
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Table 2 One of test cases for IP end system

F®2 P WBRSMRME

Nr. Label  Behavior description Constraint Ref, Verdict Comments
. 1 Peol! 1p-Seg-Second Ip—Seg_02 [4D)
2 FPeol: Ip_Seg-First Ip-Seg_01 (€3]
3 Start Trn_ 01 Ip_Reass_01
4 Pco2? [p-Reass —Whole Pass
& Peazr Otherwise Fail
¢ Timeout Tm.-01 Fail

Test Case Name: IP_REASSEMBLE_{Z; Group: IF/END/IP-RES;
Purpose: To verify that send two sub_datagrams disorderiy,

IUT can correctly reassemble them to a whale datagram.
COMMENTS: (¥t PDU ¥ #4378 B 1); '
(1) FLAG field, =000, FRAGMENT field : -~ oflser in origine! data 0]y
(2) FLAG field; =010,FRAGMENT field: =0.

TE 1P P 4R R 4 —BOrE Ml o (R 2R 30 L0 ik B & M T A R e TR SRR S 2 — A B B B
B3R B B I (strict route and record route option) F ¥R, IUT £ 75 6k 1F & B 8% (e 4 B g7 bE 1 Bl
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FEH O Ak, mE 4 TR TE A PCOL R —AHH B8 B i ey 1P ¥3m i, 1 A b ik 5% B AR i 35
FEM %% LANI o1y 1P s it , B @ o hk 508 AL 1P B i 88 (9N O Rk, 77 FL R B o 38 70 6 2 i 28 72 W 48 LAN2
Fy IP duhk. X 1P 3% py 3R EECE] BB AR, R R e (A AR FE M 4% LAN2Z iy [P s ib) (U H gy it
b, FF7E R4 15 0 T B B R oRE TP B B AR ORISR TR 23 4 B E R MR R S8 1P b SRHEE S TE
HEE ME S PCO2. MR M FF SETHIEH — B85, NI 48 & PASS gyl 3.

Table 3 One of test cases for IP relay system

®3 P FHRFWIAM 2 —

Nr. Label Behavior description Constraint Ref. Verdict Comments
1 Pcol! Ip_Strict—Option Ip_Strop_01 1)
2 Start Tm-01
3 Pco2? Ip-_Strict—Option Ip-Strop-02 Pass (2)
4 Pco2? Otherwise Fail Procedure Error
5 ? Timeout Tm_01 Fail Not Forwarded

Test Case Name: IP_STRICTROUTE_01; Group: IP/RELAY/IP_OPT;

Purpose: To verify when tester sends a datagram with strict and recorder route option,
IUT can correctly replace destination address with source route and recorder
its outgoing address.

COMMENTS: (H3% PDU #/RMAT . ERNE 4);
(1) sour—addr field; = Tester _sour,dest_addr field; =lut_in,sour_route[1]; ="Tester _dest;
(2) sour_addr field; =Tester_sour,dest_addr field: = Tester_dest,sour_route[1]; =lut_out.

3 EREEETIP v4 HRE— BRI

BT Ui SR MK R PITS, R ATTX E Sbadk 11 By 28 54T 7 1P Bh il iy e 4k R 48— BOHE . 5350, AT
3 S J5 X B AT R B et R AL 1 A0 R 10 Y TP AREREAT T — BOHEMR, R XX 3 R R A W i 2 SR HEAT
TR B 6 R B AR IR 1A RE 1 KSR LBREE. B 7 RO B A% Router F1ES B 88 A 1 )ik
HRE LEREE.
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W PROTOTYPE II
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4
2
Y gl . | g 0 .,
IP PDU IP_OPT [P RES IP_PRO IP_MUL IP_ERR IP_PDU IP_OPT IP_RES IP_PRO IP_MUL IP_ERR
Fig. 6 Compare between router prototype I and II Fig. 7 Compare between router prototype Il
and imported router
FE6  BemSFEA AU AY L 7 B R R 1A O B RS AY A

WERRGE R, BRINTEE DTSR,

(1) B b3 FR | S5 0RA) o A e, 7E 40 2 TP 3£ 050 F0 IGMP ThEE E7r £ B S0 MR,

(2) FRuESET IP —HEMRZE hEEMMEREAR T B NE, R F#E2 RN %R R
100%;

(3) B/ O BB WRE R, RN TR, B/ 7T RFC 7911 RFC 1122942 31| iy — 45 3% I7

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



— 212 -~ Journal of Software #HHFR  2000,11(2D

il
A S B AE B B (R B B B T A E R AR P, — B R AT R A S L R A R R SR B B
NN bR

4 B &

FERTH BRI BRNMET 1P —FAER T B 7e S A9 56 8y B8 7 54 FF R A0 A v 60 B 30 70 B4 O Y
HTEESE PITS RESHUIN. T [P RAFMFHRE RIS ARMBARGR S = FEFRET
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Conformance Testing on Internet IP v4 Based on Protocol Integrated Test System
WANG Jian-guo  W1J Jian ping CHEN Xiu-huan FENG Xizo-dong

(Department of Computer Science and Technology Tsinghua University Beijing 100084)

Abstract Conformance testing of TCP/IF protocol is the first step for interoperability among Internet net-
work products. The conformance testing of the Internet protocol with a PITS {(protocol intégrated test system)
is presented in this paper. The authors use the distributed test method and remote traverse test method to test
IP {Internet protocol) end system and IP relay system in Internet, respectively. IP test suite in TTCN (tree and
table combined notation) is derived according to [P test purposes. Furthermore, the IP conformance testing has
been applied fur developing routers.

Key words Conlormance testing, protocol test system, test method, IP (Internet protocol), TTCN (tree and

table combined notation).
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