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Universal ASN.1 Translator for Data Communication

and Data Storage

CHIHIRO ONO,t SATOSHI NISHIYAMA,! HIROKI HORIUCHI,1
SADAO OBANAt and KENJI SUZUKIt

Many applications such as OSI Directory and OSI Management store data specified by
Abstract Syntax Notation One (ASN.1), and some of them need to dynamically change their
abstract syntax. In order to realize efficient development of such data storing applications, we
need a powerful ASN.1 encoding and decoding tools applicable to both data communication
and data storage. Unfortunately, existing ASN.1 compilers and ASN.1 interpreters are not
designed for data storage. This paper proposes a powerful ASN.1 encoding and decoding tool,
that is, a universal ASN.1 translator applicable to both data communication and data storage.
In order to achieve high performance, the translator provides the following three mechanisms:
1) efficient hybrid use of a compiler and an interpreter by unifying interfaces such as rou-
tines, local representation of abstract syntax and value; 2) useful partial encoding/decoding
functions; and 3) a unique encoding function.
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Fig.1 Strategies for data storage.
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GetArgumem = SEQUENCE( I
COMPONENTS OF BaseManagedObijectld, i
accessControl [5) AccessControl OPTIONAL

synchronization [GIIMPLICIT CMISSync | )

DEFAU 1
i

bestEffort

scope [7] Scope DEFAULT baseObject, , [ASN.1
CMISFilter DEFAULT and il E2 _
[12] IMPLICIT SET Of - 71 S S

AtyibutelD OPTIONAL)
Scope = CHOICE{ INTEGER {baseObject ),

ystemld = CHOICE{ name
number  INTEGER,

|
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|
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[

| GraphicString,

! nothing  NULL

| SympieNameType : -CHOICE! number  INTEGER,
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|

I
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I
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EqmpmentType = PrintableString !
| EquipmentActual := CHOICE} 1JASN.1

NULL, |

-
3
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| noType EFHER

| type EquipmentTypel - {2 F T ) B
| Physicallnstance ;= CHOICE |

\ unknownlnstance

~ - instance | _ _Pﬂn‘_ﬂ;b‘ss'_‘ﬂal ______ /

E2 ASN.1E#OH (OSIEH)
Fig.2 Example of abstract syntax (OSI Management).
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Fig.3 Example of partial encoding and decoding.
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Personalinfo ::= SEQUENCE(
name Nam)e,f
area Arealnfo}
ASNAER Arealnfo = SET}
cty [} OCTETSTRING,
nation[2] OCTETSTRING}
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Fig.4 Index mechanism.
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Fig.5 Software structure.
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Table 1 Common routines for encoding and decoding
functions.

B2

whole_encode() 7 —%%2{k0 BER ¥ 7:i3 DER %51t

whole_decode() BER % 7:13 DER 55 {tFl&hnt 5

partial_encode() | BER % 7:i& DER 51555 L e
HARDDRIEL 727~ 5D BER £7-
i3 DER 551t

partial.decode() | BER 3 7:id DER 2 {by)nige & R
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trim_off() BER %7:i3 DER 5 {bslofsE S h
TEFROADYN L

ber_to_der() BER #5154 5 DER #5{LFl~®
KR

+2 ASN.1 EHEIEHBEK

Table 2 Common routines for updating abstract syntax.

G

select() ASN1 RRERONE
insert() H LV ASN.1 EHEZ 0B
update() ASN.1 EHELDOEE
delete() ASN.1 EHEZOHIR
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Fig.6 Common local representation of abstract syntax.
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apmnmg L | R/ RAOR(YS char* sub, infe_node,
&E 2%/ - FORRDSH int  sub_info_lengh,
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flth GE: | @OEX it value_info_vaiuelen,
- int  value_info_selflen,
BRORX | HE{L/— FRHORE char* encoded_info_contents,

R | HEILF-2AOFR{ V%

— N

it encoded_info_length,
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ENCODED} \311th & HELT-20R char* next_info
DER75% | DERSINENID VT b
AERGE R~ FAORA VR —_
F—4/—F F—4/~ FACEEMES

7 ASN.17— ¥ 3@NEHER
Fig.7 Common local representation of ASN.1 data value.
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(4 2 » EquipmentActual {2335 $ %5 SEQUENCE
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X7t\v7=d, ASN.1 7 —# BN RRIIHBRE
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FEN B L EESEROBTELRBIESEL LD
2, UWFo7 4=k aHE>, /—FF47E/—F
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CODED, #&{tshTwihid ENCODED DOfE% &
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J—F % 4753 DECODED OBAI R END. &
BFLERIIFERILT — 7 DE~NDKA V5T, /—F
% 4 7H ENCODED OB&IfEH Sh b, REXRE
RIFRLETF -5/ —FEFOROF—F )/ —F~\D
KAV 5 THA.



308 B o Feb. 1998
Samplelnfo person
7—F%1J] DECODED Z—KF47 ENCODED
SEQUENCE '/1 Y SEQUENCE
EMERE — — — 0 (RRERE- — — —
RV S £an [T T T T 1 Personalinfo”
futsw L ] intEs £ - = - in encoded form
L — — — > E T
weatm = " T [mekmE T T 7

account

[Z=F#<1 5] DECODED

Samplelnfo ;= SEOUENCED

INTEGER

person  Personalinfo, [R5 ERAE
account INTEGERY};
Personalinfo ::= SEQUENCE{ fhtas
fsasalart ]
REREE

8 ASN.17— ¥ @A REOH
Fig.8 Example of common local representation of ASN.1 data value.

ASN.1 7 — ¥ LB ERROFI 2 E 8 1277 T. Sam-
plelnfo 7 — % / — ik, fFH5fbashizy—% ) —F
person EfHE EN/2F—% /) —F account D 2 0D
BT 27 —% ) —F 2o,

4. AZN—YILASN.1 b S AL —4DfE
R :

ZZN—HIVASNL T AL — ¥ 2{EH L7z OSI
EHROILAICBIT A M-GET #E0REOFI %[ 9
R, JSAT8S 580k PDU 2ETAE, 399,
70k ANy FE BT 5 72812 partial decode()
EHEATA, BT, 7405 Y TBICEGEE
A7y 7 AMEZFFFIE D LChET 572012,
BER 5t & - &ME% DER 5 1L5lic &+
% ber_toder() M5, ZDODERBFELINS
SHEEZ AV TREEGICER LT — ¥ 2I5ET 5.
BELT -5 28T 5012, DBMS L7 —%
PORBEERESNZZEF A ) 72012 trim_off()
AT 5. RiZIC, EHT 2 PDU 2 &R T 5812,
FlbEN TV LERT— 7 CHERROTT b 2L
AN FE MR THFILT 572012 partial_encode() %
FHT5.

5. FHMiiEER

3 ETHRARHFICHETE, 225V ASNT F
7Y AV—%% CEFETHEEL, SUNSPARC Server
1000 L CEMMER T/, T 2T, 2o8—%
WASN1 F Y AV =% 2 XA 5L/ ESHEDA
DoRBISHT NS T AETEREERL, DTo%
BEREM %47 > 7z, Rl TIX, R 10 ISR 5 By —
¥ (ByTEENA VDR 15 L B) RER L.
T2, KADERIL 1000 HORITOFEH%Z L - 72,

=i her_to_der() #* converting condition value into DER form
(comprare condition values with index values in encoded form)
" /* fetching the hit data one by one %
for(i=0ii< NUMBER_OF_HIT_DATA,i++){
fetchy);

7* trimming off the requested attributes */

B9 28— ASN.1 bTYRAL— S (M-GET #4)
Fig.9 Example of using universal ASN.1 translator
(M-GET Operation).

Sampleinfo ::= SEQUENCE]
datat DataOctet,
data2 Values1
Valuest ::= SEQUENCE{
datad DataOctet,
datad Values2 |
Values2 ::= SEQUENCE]
data5 DataOctet,
data6 DataOctet |
DataQctet ::= SEQUENCE OF OCTET STRING
~Bbytes(3 for contents, 1 for tag, 1 for length)

F10 FEITHEMT L7 — 5D ASN.1 E#
Fig.10 Abstract syntax of data used in evaluation.

51 F—4B&278IIHT 3ERBOTIL
11 27— 8L & 7 KT 2 I0EBE oL
TR, 2T, B8 ASN.L EHRICKHT 248
F/EEOHREOVTHEL:. F—5 13y 7K
BF—FBD1/5 DFHEL 1/10 DFED 2 5 1H
RL7. 9781507 % TR, &7 — 9587
1byte, & 1byte, I F Y 3byte L\ o7z, B
BIEVISERBANELTWAE I LItk 3,
IGEREMH (T msec) 1, 1212, ¥— ¥ & (X bytes)
EFTE (YY) AL, DTFISRTEMRTRET
&5, 12k ziE, 7% 200 D 1 Kbyte 07— %
DEFOILERERIL 11.5msec & % 5,
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25
20 beee e k —%-~DERZH(Tag : X/5{@)
1%
g 1S prrrrmrr e —— BB (Tag: X/SiH)
: 1wt ~#— T8k (Tag : X/5I8)
Eé - @ H8  (Tag: X/10{)
Spoox A e FFRAE (Tag * Xr10{8)
0

200 400 600 800 1000
F—2 B X(bytes)

H11 F-FEE Y VBT AIRERE O

Fig.11 Time against data size and number of tags.

RE
BRLHFS/ ES

8 eV Y

Z 1 2EFRl/EE
5 5 )
§ 4 i TFEAE
B e
B 5 il
b 2

‘I ,,,,,,,,,,,,,,,,,,,,,,,,,

0 o] 20 40 60 80 100

(£TEHY) (2 THE)
BIOTFBAL /E B (%)

12 NS/ ESEOEIIHT SILERBORIL
Fig.12 Response time against ratio of static encoding or
decoding.

Ta~50x107*X +5.5x107%Y +0.01

ORI, WEBBEIF-BIV LY BICK
XREL, T EBPERTY ¥ 7 ES T E
BRI ZRIEESE LV E V5,

5.2 ALINA5E127 ) 2HEOHR

12 12, ASN.1 EETOFWEROEIS LR TH
MRS/ BRI T HICERBORILERY. 2
2T, 550byte DT — & DEFEHFFIL/ETOHE
zHlE L7,

FTRCHEH ASNLI EHRTHAHEL, TN
EH ASN.1 EH TH 258D/ 5L /1H 5 OISERHE
RHEBT S L, B LOBETHNO T 5msec WXt
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Fig.13 Response time against ratio of decoded part.
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Table 3 Alternative solutions to routines of mechanism
2 and 3.
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Table 4 Response time for existing tools.
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