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Design and Evaluation of OSI TP (Transaction Processing)
Protocol Software

KE1zo Suciyama,t Sapao Osanat and Keny Suzukit

OSI TP is one of OSI application layer protocol for the distributed transaction process-
ing. It is used in conjunction with several applications such as database access, network
management and so on. In order to cooperate with those applications, TP protocol soft-
ware shall meet the applicability that handles various kinds of resources and différent
application contexts. We point out that the local resource management and software con-
figuration of TP protocol software are important factors to meet such applicability. As
for local resource management, we compare following two cases. One is that management
entity is in TPSP (TP Service Provider) and the other is that management entity is in
TPSU (TP Service User). We propose the latter because the processing dependent on
resources can be excluded from TP protocol software. As for software configuration, we
introduce software modules for MACF (Multiple Association Control Function) and SACF
(Single Association Control Function) based on ALS (Application Layer Structure).
MACF module further separates into common MACF and application-specific MACF to
enable application protocols to use common MACF. SACF module has the routing func-
tion of service primitives and concatenation/separation function of different ASE’s APDU
(Application Protocol Data Unit) so as to reuse ASE modules. We can show the applica-
bility with practical performance through the implementation of software.
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LT BEdicTrEsdic, 7VIF4T7TDT—24
ARAVEABELETHCETEHEEER 7. §73b
B, JEICHET L ASE #BIF4EWT SACF
Yy vy X¥h3 ASE® ASE MOKEBKERFTTE
BRUTT 74 vickk#s L, SACF 2k REIRICE
BT FVIF4 T OZERKKCR BToTad
YRBCPE>TN—F 4 VI EEHN L, ASE =¥
22— VOBEBA~DEA v EROTHIET S ASE =
Ta—NEROHL, PV IF4T~ORS V2 EE
F LA Li®.

(o 7 @ -i @ o6 |
®A 7 L3 - FOEBEIF)
LOG-READY RECORD "REA"

LOG-COMMITRECORD ~ “COM"
LOG-HEURISTICRECORD  “HEU"
(LOG-FORGOTTEN RECORDIE 01 %/ 7 7 1 /W D BARRIC R IT)
@ k5T v a BT ER
@rILHTvar T FRNTFENR

(a) 7740%
(a) File name.

Transaction State = Ready

Atomic Action ID-Master’s Name =
X'04000000020101060000000604280d0401"

Atomic Action ID-Suffix = X"01000000

Branch ID-Master’s Name =
X'04000000020101060000000604280d0402°

Branch ID-Suffix = X'020102"

(b) 774 vOAR
(b) File contents.
5 a/va—-FprrANv7s—<y b
Fig. 5 File format for log record.

b EXST A ASE OBBITFRR SACF RDA ASE ROAPMDERE
H5E LB S S 0% ASE T - a
WCEAINAERE LU SAO = ///
DA VR Y AEEET B Ll g ;9%5 R
S OWHR, EEICRT LT w | — /'
yyvz—vavZ&EBEEL, C“:’;"‘ r;;‘n;;i;; EINT
ASE =Y 2 —h L0REBX ‘ CCRPMODIKAE
UBEETHE L. g7, :
T | [ ROSE [ ReEE ]
ASE =¥ - — VO BT E 1Ty ELY - =
52T SAO O4 v REY T \ ; T
AEERTBL LI ﬁi‘_f_ﬁ}l_:;_’}}} ~ CEP ACSE\ ACPMD KRR

by AUIF4TON—FT 4V B4R

7 i TUYI=Ya BT -T

BEORAI VT R MCkE
LIS wv—5 4 Y 7 RITH 12D,

6 SACF a7 vvr—vaV/HEH
Fig. 6 Association management in SACF.
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R&micid, B8 (a)oXkdi, sH=
v 5 7 R b4 (ap_context_name), {#fEX
15 ASE(linked_ase), ASE D {kiEE%
(upper_module) #FEH L. WAL C-
BEGINind Y 3 74 72 RZE LB E
CCR @ ASE #AlFi22Th b, K8(b)
DEHIC CCR D EALEY 2 —VERTET
5 & ASE #5730 PT ASE &5 37
W, TPASE €V a—-1 DT FLRAEH
WTHEROHE LETS. T, AR
C-PREPAREind ® Xk 5 ic, BETE, F
H#EZF —4 i1 TP APDU s#E¥AT T
WEHEINT, A—DFYIF4+7TD
N—TF 4 VT RBEL DIEANEET .
zhiz 2T, SACF 0B BH#ELA
2720, 77 4nicBiLlcv—54 v
THEHICHE D X i L.

c) £78% ASE © APDU |cxfd %8

B Bk

SEITNEAOBETH 2 08EBRERT
B B7cH, TPSU @R DRI LK T 35
RTBHBTEE LK. 72K L, TP-BEGIN-
DIALOGUE-RC+UASE-APDU o Xk 5
KEREMIC B T& 232 —vKBLT
i3, MACF 2@ DBEtA L& T £ 18R
P s X el Uy i

EBRDES, &% ASE 9V . —VIZEE
D=y By rHUIHE-T, APDU %4
BRUFLVEYTF—va vy YT 745%
179 5. SACF %, & ASE »5o#EHT 3
27V F4 TERET S E, APDU ©
EREATS Lk, #EBO~ Yy VR
AEMISEYE, BELSH LT vEY
F—vav )T 4 TEERLRITTS
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loop:
Receive primitive
if itis Application Layer primitive
then
if service type of the primitive is either request or response
then pass the primitive to the ASE module corresponding to ASE identifier
else  pass the primitive to the upper module
end if
elseif itisPresentation Layer primitive
if  service type of the primitive is either request or response
then pass the primitive to the presentation module
else  pass the primitive to the module corresponding to Presentation Context
identifier
end if
end if

goto loop

Bl 7 SACF =754 v 7éifarvay) X a
Fig. 7 Routing contro! algorithm for SACF.

struct application__context{
char  ap__context__name[}="1-0-9579-2-3-1%;

/*RDA-SQL-TPIGF = ¥ 7 7 A b -Ver.1¥
int linked__ase[5]={1,0,1,1,1};

/* ACSE(0)-CCR ASE(2)-TP ASE(3)-RDA ASE(4) are linked to SACF */
int upper__module[5]=1{3,5,3,5,5};

/* ACSE(0) ->TP ASE(3) */

/* ROSE(1) -> MACF(5) */

/* CCR ASE(2)-> TP ASE(3) ¥/

/* TP ASE(3) -> MACF(5) */

/* RDA ASE(4) -> MACF(5) ¥/

(a) ASE Mo&kERGRORSE
(a) Representation of dependency among ASEs.

SACFE Y a~Jb
CCROERE /- BHBTYIF 17

ACSEE S 2 — )b i

CCRASEE ¥ a2 —Jb I
Lo ]
s
upper__module[2]=3 AHAET2—HOT FL X m‘l

(b) ASE MoREBROER
(b) Search for dependency among ASEs.

Bl 8 SACF itk 5 ASE MoK
Fig. 8 Dependency among ASEs in SACF.

EHic Uiz, BB AT, iz SACF © APDU
ZEELTE ASE IKHT57°Y 37 4 TEERL,
EEINTORIERTE ASE £V —VIET LS
ic L.

(2) TP ASE

TP ASE {3, MACF »5® NN 7y 3154 7%
Thrh 5@ CCR, ACSE, V¥ VF—YavD7Y
IF 4 7H%ELT, TP APDU D5 « @it & % —
E2D=y €S E2TH5. COB, H—ONNZFY 3
FA4TTH-Td, FLvEVF—Va VER<yEY

TEINBEAELECCRIZTy BV /AN EEED 5.
7u b avtE il MACF & SAOT=w ¥y
BRICET 27 0 - WEREANTNSY, 2T
Fvy v rEHicET 595442 % NN 7y 3 5
«+ TRBEIENT2CEE L. $i, £4 70
DEDETONTORNWT Y VL —Ya v EE-T
APDU (STRAY APDU) @~ —3 v il % i
¥, ZODEEA TSR RETY VYT —v g
v OREEBEICHE L.
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5. ik LUEE

51 TP 7o banvy 7 byz70REKER
21T

BB L-BREEFEE VI MY THERE IR
1y, U-ASE & LC RDA ASE & UDT-ASE #%,
TPSU & LTCTF—2R—=277 A& EDI £ v t&—
VIR AER L, WABEELREE Uk,

(1) BEEHICEIIIAE

Fe—aR—2T 72 AOEA, flBMRT—2%
F—7 & L. TPSU Tid, RDA XU TP 07
V3547 %, WHR® DBMS (F—42 X—EHY
A5 45) THB ORACLE Do~ v Fieisfig 32
ETEFEEAER LY. 3, EDI £ v -V
%DE4, TPSU TH#FF 5 EDI £ v e—V%E7 7
AWML, HERRF—2E L. 774 VO]
iz, CEEDERS AT 510D 7 41 I/OT
EHR U KL, BED7 74 VYR TACET R
w A Y MBEEBEFELEOWDT, —B7 v 4 VDE
BRiC X D3t Uie.

ZORRE, F—E2_R—RT 74X Ti3 DBMS £
AVA72—R, EDI # y b —VHLETRT 74NV
YRAFLEDS VR T 2 —RETNT TPSU Wick:
Fo¥ 2 T EMTE, TPSP iz BERICKE Loz
RETHY, ISHABRE > THHJRIBEBRIEKELIEL
TP Fubary 7 b 2T4HERTESC EMBEE
T&z WA B, COFHE, RPC Xy b7 —7
B EMOSEICOBEATELEZ N3,

(2) v7try=THERCBY AR

RDA ASE 0413, TP 2R LKVELa v 7
gA+E TP 2FHT S TP avFs 2+ (Rt
T vY s v av) &, UDT-ASE 0B 4iICiIE
HEFEIS V¥ v a VO SBEOIGHI Y77 R
PEEB L. RDA O2BHOHAa Y77 XL
BLT, WAaYFIA YT —27 2 4 VOEEK
F TS T &7z, 7, RDA ASE % UDT-ASE O
EY 2 —WICKE LTS, SACF & ASE o4 v #
72— RAEFE—ULk®D, SACF €V 2 -7 uy
5 LANDERIRYETH . Zhickd, & ASE
EV 2= BT Y IT 4 TOFRERLTY VI —Vay
BHRND T/ X FERLED SACF L1587
= —RAIZMFINE, REIL ASE 04TV 27 b
EV2—nEY) VT EEYTEREDOISHAI YT/ R
FEEHTEACEMNEFTE . £/, SACF H
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Rbnv—7 4 vIBREESAa YT/ X M icET 3
LT > A VD ORAAATEET 2 LI Ltk
W, A2 Y577 X Mgk E LI W iRLAKE SACF
WMEFRTE .

X5, ¥ % MACF & LT RDA MACF =¥
2= NVEFET L ET, BRI VFI X PTIRLE
MACF o7y vz—vavr—nERELIZD, TP
av¥4 R FTiIk RDA MACF i€ RDA & TP o
FYVIF 4 THBETIRELEESH I EMBT
%, 3t58 MACF L% MACF 0 Yo —{bDH
FHEMEIET & /e,

LD XS, SETRHN UACEFREEFEEY 7 b
v = TERRECIDNAESENY 7 v = TEEHR
T&/EELONB.

5.2 MHBEICOINT

(1) # % 7 8

V7 U2 TOEREENRMT 500, TPSU i
BUOAMBORENBRE L TF—EN—XT 7 &X
B BERAARIE Lic. ARE TR, VAX 8700 1
K —1rE2EOY —7D3ED /) —FhSi83484
Tusvy—E2ERL, £/ -Fllickya vEY
FoFuex B (s VB SEBEENME, FLEY
F—Ya V@ h—FOVEEREELLD) 2HBLT, + 3
YAR—PETHDETHEL LT SHa VYT
ZbELT, RDA oFkayv 5/ 2+E TP 2 v s
7 A b (S - JEEG) #FEB L. TPSU &LUT
RDA ©7 547 v b&H—"EEHL, +—HlD
DBMS iciz ORACLE AR L. HiicHEmLE
Y=k v R ER Y ICRT.

(2) &% i & R

F2ic, 9Dy —4 v ADHBEINTHLETT
5% TORMERE LcHERERT. ORI,
BEOF —Fva iy F1LE, TPSU s DBMS ¢
T eRTEREOEATHS.

BAavsFszxrE TP avyi/ A 484 2
&, BRI TP a v 7 7 X b O HSRLIERERT s D>
S TWBY, BIKE A T7a S Hs/ BEA—-FvEa
Ty M RBEAICEBKE.

A Ta B BEA -7V ic 20T iR, BE
A =7 OMBRRLTH B, £14 7 0 s ik
BicEsb s icissd. chid, TP Fu baiz
Va—NVORMTEATIERDP T — T VEOHNBE
Wi, ZOPMLABICHRS»N S DEEZ S
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95 L THBAERETET X2 BlEERE G B)
B5. EBICTY Y I—vay Table 2 Results of performance measurement.
I—nEFETAEAL LIV . TP:!(;;;)ZF TPD‘/E‘?&;)ZE
BAOEERELICELA, K 1 (
- e = ()51 T7OUBE, {U-TD 2.18 4.41 4.96
I BERETERC &% ﬁ’@n L T oo " . re 530 s
. Ffe, ) =7 O%i L L (byDBias poy | 0.57 0.98 ]
2 HDBAT 2 58V R Traz |5 0.85 1.08 -
Po T B DL, TPSU Dl @r5>¥ovar [U-vo |0 0.11 0.15 .
WY —F VY e MTFDNS P i - 020 -
I r3>¥5var [U-70 | 1 0.20 1,53 1.74
TeHDTHY, TOHIEIERM BT@EIy b w ; : o 5o
B E Lick DIRIERIES (b5 ¥ svar |Y—-on |1 0.20 0.19 ‘0,32
BT ENERETH . BT @=Ly ) t14 2 _ 0.31 0.45
a3y MABETER2 VTS WREFO-Z1 | U=70 |1 0.57 0.67 1.82
A2+ ETPavs s FQER A 7OTRT B2 1.70 1.62 3.94

Ko, EAo

AARQ AARQ AARQ
4 4
N AARE AARE AARE
R-Initialize-RI TP-BEGIN-DIALOGUE-RI TP-BEGIN-DIALOGUE-RI
< +C-BEGIN-RI
N R-lnitialize-RC R-Initialize-RI CBEG
(a) MK R-Initialize-Ri
R-Open-RI R-Initialize-RC
¢ R-Initialize-RC
R-Open-RC R-Open-RI )
R-Open-Ri
R-Open-RC
R-Open-RC
»
R-ExecuteDBL-Ri R-ExecuteDBL-RI R-ExecuteDBL-RI
" !
(b) A R-ExecuteDBL-RC R-ExecuteDBL-RC R-ExecuteDBL-RC
N
L4
R-BeginTransaction-RI C-BEGIN-RI
(c) ¢ [TP-BEGIN-TRANSACTION-RI]
R-Commit-Ri C-PREPARE-RI C-PREPARE-RI
4.
A R-Commit-RC C-READY-RI C-READY-RI
»
(d) C-COMMIT-RI C-COMMIT-RI + C-BEGIN-RI |
C-COMMIT-RC C-COMMIT-RC
i
L4
) R-Rollback-Ri C-ROLLBACK-RI C-ROLLBACK-RI
4
(e) " R-Rollback-RC C-ROLLBACK-RC C-ROLLBACK-RC
C-BEGIN-RI
R-Close-RI R-Close-RI TP-DEFER[END-DIALOGUELRI
&
N R-Close-RC R-Close-RC C-PREPARE-RI
" R-Teyminate-Rl R-Terminate-RI C-READY-RI R
B RTerminate-RC R-Terminate-RC C-COMMIT-RI Y
RLRQ, TP-END-DIALOGUE-RI C-COMMIT-RC
ye L 3
N RLRE RLRQ RLRQ Y
RLRE RLRE
»|
ir Y

Ve ar v Sy

EXKITITAb

*DBOIRRILAFIATOIT7/NC M DS L2 7 - TS UTHRRBICEL 28M

TP X7 7 X MEFEEH)

TPAL5F 7 X b(EMK)

9 HEICHEMLLY—-F v
Fig. 9 Sequence used for performance evaluation.
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