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HPWD - hash user password 16~SEP-1984 02:05:23 VAX/VMS Macro V04-00 Pa
v04-000 5-SEP-1984 01:45:57 ELOGIN.SRC HPWD ,MAR; 1 9¢
JITLE HPWD = hash user password
IDENT  'v04-000'
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COPYRIGHT (c¢) 1978, 1980, 1982, 1984 BY

DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.
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; F E IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
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0 COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OQTHER
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FACILITY: YJser Verification Subroutine

ABSTRACT:

ENVIRONMENT:

AUTHOR: H. M. Levy . CREATION DATE: 20-Sep=-1977

MODIFIED BY:

v03-002 SH20002 Stephen H. 2alewski, 02-Mar-1984

[t zero length password is passed in, return a null password.
It PURGY_V algorithm used, add check to prevent us from searching
beyond Length of username buffer.

v03-001 SHZ0001 Stephen H. Zalewski 14-Feb-1984
Add support for PURDY and PURDY_V encryption.
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HPWD - hash user password 16~SEP-1984 02:05:§3 VAX/VMS Macro v04=00 Page ¢ 1?
v04-000 DECLARATIONS 5=-SEP-1984 01:45-357 [LOGIN.SRCIHPWD.MAR;1 (N v

0000 49 .SBTTL DECLARATIONS .

0000 50 :

0000 51 ; ;

0000 5§ ; MACROS: ;

0000 53 . :

0000 54 ;

0000 55 .macro pushq Src ;

0000 56 movQ Src,~{sp) .

0000 57 .endm .

0000 58 .macro popq Dst ‘

0000 59 movQ (sp)+,Dst .

0000 60 .endm .

0000 61 :

0000 62 . :

0000 63 ; EQUATED SYMBOLS: .

0000 64 ; .

0000 65 .

00000004 0000 &6 OUTDSC = 4 . adr of encrypted output descriptor :

00000008 0000 67 PWDDSC = QUTDSC + 4 . adr of password descriptor :

0000000C 0000 68 ENCRYPT = PWDDSC + 4 ; encryption algorithm index (byte) .

00000010 0000 69 SALT = ENCRYPT + & . random number (word) :

00000014 8888 ;? USRDSC = SALT + & ; adr of username descriptor ;

0000 72 ; .

0000 73 ; OWN STORAGE: :

0000 74 ; .

0000 75 :

00000000 76 .psect _LIBSCODE RD,NOWRT ,PIC,SHR,BYTE ,EXE :

0000 77 :

0000 8 . :

0000 79 ; AUTODIN-II polynomial table used by CRC algorithm :

0000 80 ; .

0000 81 :

0000 82 AUTODIN: :

j 26D930AC 3B6E20C8 1DB71064 Q0000000 0000 83 .LONG  ~000000000000,7003555610144,~007333420310,4004666230254 H

5005713C 4DB26158 6B6BS1F4 76DC4190 0010 84 .LONG  *016667040620,4015332650764,2011554460530,2012001270474 :

(B61B3BC DO6DOASEB FOOF9344 EDBBB320 0020 85 .LONG  *035556101440,%036003711504,°032665521750,4931330331614 :

 BDBDF21C AOOAE278 86D3D2D4 9B64(280 8828 gg LONG  *023331141260,%020664751324,024002561170,%027557371034 ;

0040 88 ) . .

0040 89 . The follouin? table of coefficients is used by the Purdy polynomiati :

} 8828 g? ; algorithm, hey are prime, but the algorithm does not require this. ;

i FFFFFFFF FFFFFFAD 0040 92 C: .long -83 -1 . O H

FFFFFEFF FFFFFF4D 0048 93 .long =179, -1 ¥ ;

FFFFFFFF FFFFFEFF 0050 94 .long -257, -1 ; (3 H

FFFFFFFF FFFFFEBD 0058 95 .long -323, -1 . C6 H

FFFFFFFF FFFFFE9S 0060 96 .long =363, -1 ; €5 f

B
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HPWD = hash user password ) 16-SEP=1986 02:05-23 v
v04~000 Dispatch - select encryption altgorithm 5-SEP-1984 01:45:37 [
a h

.SBTTL Dispatch - select encryotion

o v04=-00 Page 3
PWD .MAR; 1 (3

(] "
e
b ]

+
4+

FUNCTIONAL DESCRIPTION:
Smash up the password into a non-reversable number.
CALLINGS SEQUENCE:
CALLS/CALLG
INPUTS:
PWDDSC ~ Address of password descriptor
ENCRYPT = Encryption algorithm index (byte)
SALT - rardom number (word)
YSRDSC - Address of username descriptor
IMPLICIT INPUTS:
none

OUTPUTS:

olelelolelolaloleleloleoleaoleleleleloelelselelelele
jelejelelelelelelelelealolelelealelelelelelelslelele
loaloal ol al atoaloaloat o alegleulo Jo Jo Yo Yo To To Yo To Yo Xo Lo To Yoo

00 0o 0o GO OO 00 GO 0o OO 0o OO 0o 0N 00 00 GO 0 OB OB OO 0o 0O Co CO 0O 0OCO KO 0O GO0 G GO 0o GO GO 0o OO

LA R R R PR N N FE A R I T I T T I IS W SR TP R IR R PO YT IO TP TP QP R YR S Y 1S

882 OUTDSC - Adcress of output buffer descriptor
006 IMPLICIT OUTPUTS:
006
006 none
006
006 ROUTINE VALUE:
006
006 Success status
006
006 SIDE EFFECTS:
006
006 none
0068 --
0068
007¢ 8822 .entry LGISHPWD,*M<r2,r3,r4,r5,ré> : entry mask
0c 006A tstb ENCRYPT (ap) ; using CRC algorithm?
006D begl 0% : ges, no processing of user desc necessay.
p}3 006F suble  #20,sp . bet temp desc and buffer off stack
56 0072 mov { SB.rb . Put address into r6
66 14 0075 movq ? SRDSC(a?).(rb) : Put current user desc into stack desc.
(ap) ; Which PURDY algorithm?

cmpb 31‘ENCRYP

o

~

»

()
—_P OO —=OD NS N>
(Y Tale 1,V E" TalaslF 2 1asla]
-MOQN—MONOﬁ—‘a

=SV OMIN) =T ONON
o
o
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Co

il ol il el e e e e e e e sl e e e el e i e ndh ) ) i el el el e e o i B S e i e el D e e e oo el e ol e e b B o B b B B
5NN —= OO 00 NONWN S ANN) =+ OO 00 O SN = O OO0 O B N =2 O D 00 O N 2 AN =2 OND 00 NI N B NN = OO

0070 bneq 10
08 A6 0C 20 0« B6 007f movcd  (r6),84(r6) #32,#1¢,8(r6) ; PURDY. 12 character blank pad username
66 0087 movw #2,(r6) . size of desc is now 12
06 A6 08 008A movab 8(ré),4(r6) . Point desc to butfer on stack.

883; brb $ . goto main line
0091 . PURDY_V. Remove padding from username,

55 66 3C 009N 10%: movawl (ré),r5S . Save Tength ot username in rS,.

6 B4 009¢ clrw (ré)

<
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Dispatch - select encryption algorithm 5-SEP~-1984 01:45:57 [LOGIN.SRCIHPWD.MAR;1 (3
O 0096 155 mov L 4(r6),r0 . Get address of username buffer into RO.
91 Q09A 156 15%: cmpb (r0)+,#32 ; Search until we find first blank.
13 0090 157 beql 208
B6 Q09F 158 incw (r6) : Increment byte count until blank found
81 00A1 159 cmpw #31,(r6) . or_31 characters have been encountered
13 Q0A4 160 beql 20% ;. (31 is max username length).
Bl 00A6 161 Cmpw rS . (ré) . or entire buffer has been parsed.
13 Q0A9 16% beql 208 : (someone not playing by the rules)
11 00AB 16 brb 15%
00AD 164
7¢ 00AD 165 20§$: movaqQ aPWDDS((ap),ré ; It password is zero length
DS 00B1 166 tstl  (ré)
1¢ 00B3 167 bneq 25%
7¢  00BS 168 movaq aOUTDSC(ap),ré : Then return null password
B4 00B9 169 clrw (rd4)
¢C 0088 170 movcS  #0,(r4) ,#0,#8,34(ré) ; (quadword of zeros)
11 00C2 i brb 40$
00C4 172 ‘
7€ 00C6 173 25%: movaq aQUTDSC(ap),ré . Get pointer to output buffer
7€ 00C8 17¢ movaq @4(r&),ré _ . _
95 00CC 175 tstb ENCRYPT (ap) : Use the CRC algorithm if the index
1A Q0CF 176 bgtru  30% . is _2ero
CE 0001 177 mnegl  #1,r0 . initial CRC
7€ 00p4 178 movaq aPWDDSC(ap),r1l : get descriptor address
0B 00D8 179 cre AUTODIN,rO,(r1),34(r1) ; convert password to 32-bit number
D4 O00E0 180 clrl ri ; high order longword will be zero
70 00E2 181 movQq rQ,(rd) ; copy result to the output buffer
11 00E5 182 brb 40$
Q0E7  1E3 o
7C OQO0E7 184 30%: clrq (r&) ; Initialize output buffer
7E O0O0E9 185 movaq aPWDDSC(ap).,r3 : Collapse password to a quadword
10 QOED 186 bsbb COLLAPSE _R?2 . )
AQ OQOEF 187 addw2  SALT(ap),3(ré) ; Add random salt into middle ot U
DO O00F4 188 mov | ré6,r3 ; Collapse username into the quadword
10 00r? 189 bsbb COLLAPSE _R?2 )
7F QO0F¢ 190 pushaq (r4) ; Push pointer to U )
FB 8953 }35 calls  #1,Purdy : Run U through the polynomial mod P
DO 0102 193 40%: movi #,r0
04 0105 194 ret
0106 195
0106 196 COLLAPSE RZ:
0106 197 .enabl B . ‘ ) ] ]
0106 198 ; This routine takes a string of bytes (the descriptor tor which is pointed
0106 199 ; to by r3) and collapses them into a quadword (pointed to by ré4). It does
0106 200 ; this by.cycl\ng around the bytes of the output buftter adding in the bytes
0106 201 ; of the input string.
0106 202 . .
3¢ 0106 203 movazwl (r3),r0 : Obtain the number of input bytes
13 0109 204 beolu 20% ) ) ) ]
DE 0108 205 moval @4(r3),r2 . Obtain pointer to input string
(8 010F 206 10%: bicty #-8,r0,r ; Obtain cyclic index into output buffer
80 0117 207 addbe  (r2)+ (r&){r1] o _ i
FS 0118 208 sobgtr r0,10§ ; Loop until input string is exhausted
05 O011E 209 20%: rsb
011F 210 .dsabl LSB

1

& -
oz
~

TR TR XX EXRE FE FE TR XN ¥




E 1

HPWD - hash user password 16-SEP-1984 02:05: §3 VAX/VMS Macro v04-00 Page
v06-000 Purdy - evaluate Purdy polynomial 5-SEP-1984 01:45: CLOGIN.SRCJHPWD .MAR; 1
8}}: 21§ .sbttl Purdy - evaluate Purdy polynomial
00000038 8}}; 5}2 =59 ; 2%64 - 59 is the biggest quadword prime
OOFFFFFD OQ11¢F 216 n0=1824 - 3 . These exponents are prime, but this is
OOFFFFCI 8}}; 5}; n1=1824 - 63 ; not required by the algor1thm
003cC 8}}; 558 .entry Purdy,*M<r2,r3,ré,r5
0121 221 ; This routine com utes (V) = p(U) mod P, Where P is a prime of the form
0121 222 ; P = 2%64 - a. The function S is tt  ollowing polynomial:
0121 223 ; X*n0 + X*n1+C1 + X*3+(2 + X*2+(3 + a«<Cé& + (5
0121 224 ; The input U is an uns1gned quadword.
0121 225 ;
0121 226
0121 227 gushq ak(ag) : Push U
0093 30 0125 228 sbw PGMOD _RO ; Ensure U less than P
5 6E 7E 0128 229 movaq (sp) ré4 ; Maintain a pointer to X
5S  FF1Y Cf 7€ 012B 230 movaq ¢, : Point to the table of coefficients
0130 2% pushq (rk)
OOFFFFCY BF DD 0133 232 ushl  #n1
40 10 0139 233 sbb PQEXP_R3 ;oXenit
0138 234 pushqg (r4)
3C DD 013 235 ushl  #n0-n?
39 10 0140 236 sbb PQEXP_R3
0142 237 gushq (r5)+~ ; C1
0105 30 0145 238 sbw PQADD_RO : X*(n0 - n1) + (1
008E 30 0148 239 bsbw PQMUL _R2 ;o X*n0 ¢+ X*n1e(C1
0148 240 pushq (rS)+" . C2
014E 241 ushq (r4)
0085 30 0151 242 sbw PQMUL _R2 : Xx(2
0154 243 gushq (rS)+~ . C3
00F3 30 0157 244 sbw PQADD_RO ; XeC2 + (3
015A 245 gushq (rd)
7A 10 015D 246 sbb PQMUL R2 s X42%(2 + X+(3
015F 47 gushq (rS)+° . C4
OOE8 30 0162 248 sbu PQADD_RO ; X*2+(2 + Xe(C3 + (4
0165 249 Bushq (r4)
6F 10 0168 250 sbb PAQMUL _R? 3 X23eC2 + X*2+(C3 + (&)X
016A 251 Bushq (r5)e¢” ; C5
600D 30 016D 252 sbw  PQADD_RO DOXA3xC2 4 XA24(3 4 C4vX ¢+ (S
00DA 30 0170 253 bsbw PQADD RO ; Add in the high order terms
0173 254 popq a4 (apY ; Replace U with f(X)
50 01 D00 0177 255 mov L nM,r
04 Q17A 256 ret
0178 257
0178 258
0178 259 PQEXP_R3:
0178 260 .enabl LSB
0178 261 . Replaces the inputs with U*n mod P where P is of the form P = 2%64 - a.
2};3 Sgg . U is a quadword, n is an unsigned lLongword.
08 BA 017R 264 popr NS ; Record return address
0170 265 pushg M ; Initiatize
0180 246 pushg 8+4(sp) : Co Yy U tc top of stack for speed
10 A€ D5 0184 267 tstl 8+8(sp) R y handle n greater than 0
27 13 0187 268 beqlu 30%

P e e g o P Y T Y Y T P PR TR TR T TR PR R T T R N N e T P T R e LA T




v04-000

FFFFFFFF BF
FFFFFFCS BF

= hash user password

Purdy - evaluate Purdy polynomial
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63 17

00000000
00000004
00000008
0000000¢
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07 1IF
38 (0
00 D8
60 17
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5e 0O
A2 DD
A2 DD
32 10
03 10
5¢ 10
A2 DD
A2 DD
26 10
7 10
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popr
mov
pushl
ushl
sbb
bsbb
bsbb
pushl
ushl
sbb
bsbb
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5-SEP-1984 01:45:57 ([LOGIN.SRCJHPWD.MAR:1 (&)
%69 108: blbe 8+8(sp),208
pushq (sg) . Copy the current power of U
gushq 8+8(sp) ; Multiply with current value
sbb S%HU%_RZ Reol l
popq Sp : Replace current value
cmpzv #1,.#31,8+8(sp) b
beqlu 30§
20%: gushq (sp) : Proceed to next power of U
sbb PQMUL R?
extav #1,#37,8+8(sp),8+8(sp)
brb 10§
30%: movq 8(sp),8¢+8+4(sp) . Copy the return value
movaq B8+8+4(sp),sp ; Discard the exponent
)mg (rd) ; return
.dsabl LS
u=0 . Low longword of U
vIu+d ; High longword of U
y=u+8 . Low longword of Y
2zy+4 ; High longword of Y
PQMOD _RO:
.enabl LSB ‘
; Replaces the quadword U on the stack with U mod P where P is of the
. form P = 2%64 - a.
popr #AM<r0> . Record return address
cmpl visp), #=1 ; Replace U with U mod P
blssu 10%
cmpl u(sp) ,¥#-a
blssu 10$%
addl2 #a,u(sp)
adwc #0 visp)
108: ]mg (rh) . return
.dsabt LS
PAMUL _R2:

: Comeutes the product UrY mod P where P is of the form P = 2464 - a.
u. are quadwords less than P, The product replaces U and Y on the stack.

The Rroduct may be formed as the sum of four Longword multiplications
are scaled by powers of 2°32 by evaluating:

264ryez + 2472 o ] )
The result is computed such that division by the modulus P is avoided.

t(yey + yrz) + yr

ncrt> . Record return address
sp,rl ; Record initial stack value
2(r?)

vire)

EMULQ

PAMOD _RO _

PALSH_RO ; Obtain 2432wy

y(rd)

vire)

EMULQ

PQMOD _RO
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0C A2 DD 01F4 326 pushl z(r%)
62 0D O01F7 %57 ushl u(r?)
1D 10 01F9 8 sbb EmMULQ
BE 10 Q1fB 329 bsbb PQMOD _RO )
4E 10 01fD 330 bsbb PQADD_RO ; Obtain (vry ¢+ yr2)
&( 10 OQ1FF 331 bsbb PQADD_RO : Add in 2‘35*v'z
39 10 0201 332 bsbb PALSH_RO ; Obtain the first two terms
08 A2 DD 0203 333 pushl  y(r2)
62 DD 0206 334 ushl  u(r?)
Ot 10 0208 335 sbb EMULQ
AF 10 020A 336 bsbb PQMOD _RO : Obtain the third term: uvy
3F 10 020C ;37 bsbb PQADD_RO ; Add it in
020E 38 popq Y(r2) ; Copy the return value
56 08 A2 7t 0212 339 movaq Y(r?),sp ; Point the stack to the return value
61 17 0216 340 jmp (r1) ; return
0218 341
0218 342
0218 343 EMULQ:
0218 344 .enabl LSB
0218 345 ; This routine knows how to multiply two unsigned longwords, replacing them
8%}% gzg ; with the unsigned quadwnrd product on the stack.
7E 00 08B AE 04 AE TA 0218 348 emul 4(sp),8(sp),#0,-{sp)
7E D& 021F 349 clrl -(sp)
10 AE D5 0221 350 tstl (+B8+4(s5p) ; Check both longwords to see if we must
06 18 0226 351 bgeq 10% ; compensate for the unsigned bias.
6t 14 AE (0 0226 352 addl 4+8+8(sp), (sp)
14 AE D5 022A 353 108: tstl 4+8+8(sp)
06 18 022D 35¢ bgeq 20%
6t 10 AE (0 0Q20¢2F 355 addl 4+8+4(sp),(sp)
04 AE  BE (O 0233 356 20%: addi (sp)+,4(sp) ; Add in the compensation.
0237 357 popq 4(sp) : Replace the longwords with their product.
05 0238 358 rs
023C 359 .dsabl LSB
023C 360
023C 361
023C 362 PQLSH RO:
023C 363 .enabl LSB _
023C 364 ; Computes the product 2*32+U mod P where P is of the form P = 2%64 - a.
85%% %gz : U is a quadword less than P. The product replaces U on the stack.
023C 367 ; This routine is used by PQMUL in the formation of quadword products in
023C 368 ; such a way as to avoid division by the modulus P.
023C 369 : The ?roduct 2464y + 2%32%u is congruent ary + 2*°32¢y mod P (where u, v
023C 370 ; are longuwords).
023C 371
01  BA 023C 372 popr #M<rO> ; Record return address
04 AE DD O023E 373 pushl v(sp)
38 DD 0241 374 ushl ¥a
D3 10 0243 375 sbb EMULQ : Push atry
08 AE 0B AE 20 79 0245 376 ashq #32,.Y(sp),Y(sp) ; Form Y = 2*32+y
02 11 0248 377 brb 108 . Return the sum U + Y mod P.
024D 378
024D 379 PQADD_RG: _
024D 380 . Computes the sum U + Y mod P where P is of the form P = 2464 - a.
8%23 %gl : U, Y are quadwords less than P, The sum replaces U and Y on the stack.
¢
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H

HPWD - hash user password _ 16-SEP-1984 82:05:;3 VAX/VMS Mairo v04-00 Page
v04-000 Purdy - evaluate Purdy polynomial 5=SEP-1984 01:45:37 [LOGIN.SRCJIHPWD.MAR;1
1 BA 024D 83 popr #rM<r0> : Record return address
08 AE. 6E (0 Qgé4F B4 108: addle u(sp),y(sp) . Add the low longwords )
OC AE 04 AE DB 0253 85 adwce visp),z(sp) . Add the high longwords with the carry
14  1F 0258 gae bcs 0% ; If the result is greater than a quadword
FFFFFFFF 8F 0C AE D1 025A 87 cmpl %(Sp),l-I
12 1F (0262 388 blssu 0% _
FFFFFFCS BF 08 AE D1 0264  3B9 cmpl g(sp),l-a ; or simply greater than or equal to
08 1F 026C 390 blssuy 1}
0B AE 3B (0 026 391 20%: addl2 #a,y(sp) ; we must subtract P,
0C AE 00 DB 0272 392 adwc #0,2(sp) _
SE 08 At 7E 0276 393 30$: movaq Y(s?),sp ; Point the stack to the return value
60 17 027A 394 jmg (r0 . return
0e7C 395 .dsabl LS
027¢C 396
027C 397 .END
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HPWD
Symbol table

A
:UTODIN

COLLAPSE _R2
EMULQ
ENCRYPT
LGISHPWD
NO

N1
ouTDSC
PQADD _RQ
PQEXP_R3
PALSH_RO
PQGMOD _RO
POMUL "R
PURDY
PWDDSC
SALT

U
USRDSC
v
Y

l

PSECT name

. ABS .
_LIBSCODE

Initialization

H

elelolelelelelele

mhnnnnnnn

(elolelelelslelele
MV OOOOOOO
OMNMMOOOOO0O0O

o
(o]
o

00000000
00000014
00000004
00000008
0000000C

(ommand processing

Pass 1

Symbol table sort

Pass ¢

Symbol :able output
Psect synopsis output
(ross-reference output
Assembler run totals

= hash user password

R 01
R 01
R 01
R N
RG N
R N
R 01
R 01
R 01
R 01
RC 01

Allocation

00000000
0000027¢

Page faults

316

The working set Limit was 1050 ?ages.

7793 bytes (16 pages) of virtua
There were 10 ) L
397 source Lines were read in Pass 1, producin
2 pages of virtual memory were used to define

fececcccccccacccc= +
! Psect synopsis !
¢ecccccncccccacan +
PSECT No. Attributes
( 0.) 00 ¢ 0.) NOPIC USR
 636.) 01 C 1.) PIC USR
T L L L L T T e +
! Pertormance indicators !
$rrcmcorncnccrrrcrcocsncccn- +
CPU Time Elapsed Time
00:00:00.08 00:00:00.33
00:00:00.45 00:00:02.42
00:00:00.81 00:00:04.61
00:00:00.01 00:00:00.01
00:00:00.53 00:00:02.62
00:00:00.0¢2 00:00:00.02
00:00:00.01 00:00:00.01
00:00:00.00 00:00:00.00
00:00:01.91 00:00:10.02

macros.

CON  ABS

L
CON REL L SHR

memory were used to buffer the intermediate code.
pages of symbol table space allocated to hold 23 non-local and 17 Local symbols.
16 object records in Pass 2

84 02:05:%3 VAX/VMS Macro V04-00
B4 01:45:37 [LOGIN.SRCIHPWD.MAR;1

EXE

Page

Et NOSHR NOEXE NORD NOWRT NOVEC BYTE

RD NOWRT NOVEC BYTE

IM
VO«
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HPWD o = hash user password 16=-SEP-1984 (02:065

VAX=11 Macro Run Statistics 5-SEP-1984 01:45
teccccccccrcrrccccccccnacccaa +
! Macro lLibrary statistics !
deccccsccccerrrrsnaenansssne +

Macro Library name Macros defined

_$255%0UA2B:[LOGIN.OBJILOGIN.MLB; 0

_$&55%0UA2B:(SYS.0BJILIB.MLB; 0

$25580UA2B: [SYSLIBISTARLET MLB;2 0

TOTALS (all Libraries) 0

0 GETS were required to define 0 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:HPWD/0BJ=0BJS :HPWD MSRCS:HPWD/UPDATE=(ENHS :HPWD)+EXECMLS/LIB+LIBS:LOGIN/LIB

$

T  VAX/VMS Macro V04-00

7

[LOGIN.SRCIHPWD .MAR: 1

Page

p—




022 -BT13A-SE e NT CORPORATION
UAX/VMS V4. 0 - D_PROPRIETARY




QUIPMENT CORPORATION
IAL .AND PROPRIETARY

AH-BT13A-SE
VAX/VMS V4.0




