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General Information

ASCII/EBCDIC/Holledth

CHAR CODE ASCII EBCDIC

Cntll to
Cntll

to to
Dec Oct Hex EBCDIC Hollerith ASCII ASCII

Gph (Oct) Gph (Oct) (Hex)

0 000 00 NUL 000 12-0-1-8-9 NUL 000 00
1 001 01 SOH 001 12-1-9 SOH 001 01
2 002 02 STX 002 12-2-9 STX 002 02
3 003 03 ETX 003 12-3-9 ETX 003 03

4 004 04 EOT 067 7-9 PF 234 9C
5 005 05 ENQ 055 0-5-8-9 HT 011 09
6 006 06 ACK 056 0-6-8-9 LC 206 86
7 007 07 BEL 057 0-7-8-9 DEL 177 7F

8 010 08 BS 026 11-6-9 227 97
9 011 09 HT 005 12-5-9 215 80

10 012 OA LF 045 0-5-9 SMM 216 8E
11 013 OB VT 013 12-3-8-9 VT 013 OB

12 014 OC FF 014 12-4-8-9 FF 014 OC
13 015 OD CR 015 12-5-8-9 CR 015 00
14 016 OE SO 016 12-6-8-9 SO 016 OE
15 017 OF SI 017 12-7-8-9 SI 017 OF

16 020 10 DLE 020 12-11-1-8-9 DLE 020 10
17 021 11 DCl 021 11-1-9 DCl 021 11
18 022 12 DC2 022 11-2-9 DC2 022 12
19 023 13 DC3 023 11-3-9 TM 023 13

20 024 14 DC4 074 4-8-9 RES 235 90
21 025 15 NAK 075 5-8-9 NL 205 85
22 026 16 SYN 062 2-9 BS 010 08
23 027 17 ETB 046 0-6-9 IL 207 87

24 030 18 CAN 030 11-8-9 CAN 030 18
25 031 19 EM 031 11-1-8-9 EM 031 19
26 032 lA SUB 077 7-8-9 CC 222 92
27 033 lB ESC 047 0-7-9 CUl 217 8F

28 034 1C FS 034 11-4-8-9 IFS 034 1C
29 035 lD GS 035 11-5-8-9 IGS 035 10
30 036 lE RS 036 11-6-8-9 IRS 036 . 1E
31 037 IF US 037 11-7-8-9 IUS 037 1F

NOTE: ASCII is a seven bit cooe, EBCDIC is an eight bit code.
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ASCII/EBCDIC/Hollerith (cont'd)

General Information

CHAR CODE ASCII EBCDIC

Cotll to Cotl/ to to
Dec Oct Hex EBCDIC Hollerith ASCII ASCII

Gph (Oct)
Gph (Oct) (Hex) 1

32 040 20 SP 100 Blank OS 200 80
33 041 21 ! 117 12-7-8 SOS 201 81
34 042 22 " 177 7-8 FS 202 82
35 043 23 # 173 3-8 203 83

36 044 24 $ 133 11-3-8 BYP 204 84
37 045 25 % 154 0-4-8 LF 012 OA
38 046 26 & 120 12 ETB 027 17
39 047 27 175 5-8 ESC 033 18

40 050 28 ( 115 12-5-8 210 88
41 051 29 ) 135 11-5-8 211 89
42 052 2A * 134 11-4-8 SM 212 8A
43 053 28 + 116 12-6-8 CU2 213 88

44 054 2C , 153 0-3-8 214 8C
45 055 20 - 140 11 ENQ 005 05
46 056 2E 113 12-3-8 ACK 006 06
47 057 2F / 141 0-1 8EL 007 07

48 060 30 0 360 0 220 90
49 061 31 1 361 1 221 91
50 062 32 2 362 2 SYN 026 16
51 063 33 3 363 3 223 93

52 064 34 4 364 4 PN 224 94
53 065 35 5 365 5 RS 225 95
54 066 36 6 366 6 UC 226 96
55 067 37 7 367 7 EDT 004 04

56 070 38 8 370 8 230 98
57 071 39 9 371 9 231 99
58 072 3A 172 2-8 232 9A
59 073 38 ; 136 11-6-8 CU3 233 98

60 074 3C < 114 12-4-8 OC4 024 14
61 075 3D = 176 6-8 NAK 025 15
62 076 3E > 156 0-6-8 236 9E
63 077 3F ? 157 0-7-8 SUB 032 1A
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General Information

ASCII/EBCDIC/Hollerith (cont'd)

CHAR CODE ASCII EBCDIC

Cntll to
Cntll

to to
Dec Oct Hex EBCDIC Hollerith ASCII ASCIIGph (Oct) Gph (Oct) (Hex)

64 100 40 @ 174 4-8 SP 040 20
65 101 41 A 301 12-1 240 AO
66 102 42 8 302 12-2 241 A1
67 103 43 C 303 12-3 242 A2

68 104 44 0 304 12-4 243 A3
69 105 45 E 305 12-5 244 A4
70 106 46 F 306 12-6 245 A5
71 107 47 G 307 12-7 246 A6

72 110 48 H 310 12-8 247 A7
73 111 49 I 311 12-9 250 A8
74 112 4A J 321 11-1 e 133 58
75 113 48 K 322 11-2 056 2E

76 114 4C L 323 11-3 < 074 3,C
77 115 40 M 324 11-4 ( 050 28
78 116 4E N 325 11-5 + 053 28
79 117 4F 0 326 11-6 I 041 21

80 120 50 P 327 11-7 & 046 26
81 121 51 Q 330 11-8 251 A9
82 122 52 R 331 11-9 252 AA
83 123 53 S 342 0-2 253 A8

84 124 54 T 343 0-3 254 AC
85 125 55 U 344 0-4 255 AD
86 126 56 V 345 0-5 256 AE
87 127 57 W 346 0-6 257 AF

88 130 58 X 347 0-7 260 80
89 131 59 y 350 0-8 261 81
90 132 5A Z 351 0-9 I 135 50
91 133 58 [ 112 12-2-8 $ 044 24

92 134 5C \ 340 0-2-8 * 052 2A
93 135 5D ] 132 11-2-8 ) 051 29
94 136 5E /\ 137 11-7-8 ; 073 38
95 137 5F - 155 0-5-8 --, 136 5E

NOTE: ASCII is a seven bit code, EBCDIC is an eight bit code.
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ASCII/EBCDIC/Hollerith (cont'd)

General Information

CHAR CODE ASCII EBCDIC

Cntl/ to Cntl/ to to
Dec Oct Hex

Gph
EBCDIC Hollerith

Gph
ASCII ASCII

(Oct) (Oct) (Hex)

96 140 60 171 1-8 - 055 20
97 141 61 a 201 12-0-1 / 057 2F
98 142 62 b 202 12-0-2 262 82
99 143 63 c 203 12-0-3 263 B3

100 144 64 d 204 12-0-4 264 84
101 145 65 e 205 12-0-5 265 B5
102 146 66 f 206 12-0-6 266 B6
103 147 67 9 207 12-0-7 267 B7

104 150 68 h 210 12-0-8 270 B8
105 151 69 i 211 12-0-9 271 89
106 152 6A j 221 12-11-1 I 174 7CI

107 153 68 k 222 12-11-2 , 054 2C

108 154 6C I 223 12-11-3 % 045 25
109 155 60 m 224 12-11-4 - 137 5F
110 156 6E n 225 12-11-5 > 076 3E
111 157 6F 0 226 12-11-6 ? 077 3F

112 160 70 p 227 12-11 ..7 272 BA
113 161 71 q 230 12-11-8 273 BB
114 162 72 r 231 12-11-9 274 BC
115 163 73 s 242 11-0-2 275 BO

116 164 74 t 243 11-0-3 276 BE
117 165 75 u 244 11-0-4 277 BF
118 166 76 v 245 11-0-5 300 CO
119 167 77 w 246 11-0-6 301 Cl

120 170 78 x 247 11-0-7 302 C2
121 171 79 250 11-0-8

,
140 69y

122 172 7A z 251 11-0-9 072 3A
123 173 7B { 300 12-0 043 23

124 174 7C I 152 12-11 @ 100 40I

125 175 70 320 11-0 , 047 27
126 176 7E 241 11-0-1 = 075 3D
127 177 7F DEL 007 12-7-9 " 042 22
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General Information

ASCU/EBCDIC/Hollerlth(cont'd)

CHAR CODE ASCII EBCDIC

Cntl! to
Cntll

to to
Dec Oct Hex EBCDIC Hollerith ASCII ASCII

Gph (Oct) Gph (Oct) (Hex)

128 200 80 040 11-0-1-8-9 303 C3
129 201 81 041 0-1-9 a 141 61
130 202 82 042 0-2-9 b 142 62
131 203 83 043 0-3-9 c 143 63

132 204 84 044 0-4-9 d 144 64
133 205 85 025 11-5-9 e 145 65
134 206 86 006 12-6-9 f 146 66
135 207 87 027 11-7-9 9 147 67

136 210 88 050 0-8-9 h 150 68
137 211 89 051 0-1-8-9 i 151 68
138 212 8A 052 0-2-8-9 304 C4
139 213 88 053 0-3-8-9 305 C5

140 214 8C 054 0-4-8-9 306 C6
141 215 80 011 12-1-8-9 307 C7
142 216 8E 012 12-2-8-9 310 C8
143 217 8F 033 11-3-8-9 311 C9

144 220 90 060 12-11-0-1-8-9 312 CA
145 221 91 061 1-9 j 1.52 6A
146 222 92 032 11-2-8-9 k 153 68
147 223 93 063 3-9 I 154 6C

148 224 94 064 4-9 m 155 60
149 225 95 065 5-9 n 156 BE
150 226 96 066 6-9 0 157 6F
151 227 97 010 12-8-9 p 160 70

152 230 98 070 8-9 q 161 71
153 231 99 071 1-8-9 r 162 72
154 232 9A 072 2-8-9 313 C8
155 233 98 073 3-8-9 314 CC
156 234 9C 004 12-4-9 315 CD
157 235 90 024 11-4-9 316 CE
158 236 9E 076 6-8-9 317 CF
159 237 9F 341 11-0-1-9 320 DO

NOTE: ASCII is a seven bit code, EBCDIC is an eight bit code.
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ASCII/EBCDIC/Hollenth (coned)

General Information

CHAR CODE ASCII EE.

Cnd/
to Cntl/ to to

Dec Oct Hex EBCDIC Hollerith ASCII ASCII
Gph

(Oct)
Gph

(Oct) (Hex)

160 240 AO 101 12-0-1-9 321 01
161 241 Al 102 12-0-2-9 "'"' 176 7E
162 242 A2 103 12..0-3-9 5 163 73
163 243 A3 104 12-0-4-9 t 164 74

164 244 A4 105 12-0-5-9 u 165 75
165 245 A5 106 12-0-6-9 v 166 76
166 246 A6 107 12-0-7-9 w 167 77
167 247 A7 110 12-0-8-9 x 170 78

168 250 A8 111 12-1-8 y 171 79
169 251 A9 121 12-11-1-9 z 172 7A
170 252 AA 122 12-11-2-9 322 D2
171 253 A8 123 12-11-3-9 323 03

172 254 AC 124 12-11-4-9 324 04
173 255 AO 125 12-11-5-9 325 05
174 256 AE 126 12-11-6-9 326 06
175 257 AF 127 12-11-7-9 327 07

176 260 80 130 12-11-8-9 330 08
177 261 81 131 11-1-8 331 09
178 262 82 142 11-0-2-9 332 DA
179 263 83 143 11-0-3-9 333 DB

180 264 84 144 11-0-4-9 334 DC
181 265 85 145 11-0-5-9 335 DD
182 266 86 146 11-0-6-9 336 OE
183 267 B7 147 11-0-7-9 337 OF

184 270 88 150 11-0-8-9 340 EO
185 271 B9 151 0-1-8 341 El
186 272 BA 160 12-11-0 342 E2
187 273 88 161 12-11-0-1-9 343 E3

188 274 8C 162 12-11-0-2-9 344 E4
189 275 SO 163 12-11-0-3-9 345 E5
190 276 8E 164 12-11-0-4-9 346 E6

"191 277 8F 165 12-11-0-5-9 347 E7
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General Information

ASCII/EBCDIC/Hollerith (cont'd)

CHAR CODE ASCII EBCDIC

Cntll to
Cntll

to to
Dec Oct Hex EBCDIC Hollerith ASCII ASCII

Gph (Oct) Gph (Oct) (Hex)

192 300 CO 166 12-11-0-6-9 { 173 7B
193 301 C1 167 12-11-0-7-9 A 101 41
194 302 C2 170 12-11-0-8-9 B 102 42
195 303 C3 200 12-0-1-8 C 103 43

196 304 C4 212 12-0-2-8 D 104 44
197 305 C5 213 12-0-3-8 E 105 45
198 306 C6 214 12-0-4-8 F 106 46
199 307 C7 215 12-0-5-8 G 107 47

200 310 C8 216 12-0-6-8 H 110 48
201 311 C9 217 12-0-7-8 I 111 49
202 312 CA 220 12-11-1-8 350 E8
203 313 CB 232 12-11-2-8 351 E9

204 314 CC 233 12-11-3-8 l' 352 EA
205 315 CD 234 12-11-4-8 353 EB
206 316 CE 235 12-11-5-8 ~ 354 EC
207 317 CF 236 12-11-6-8 355 ED

208 320 DO 237 12-11-7-8 } 175 7D
209 321 Dl 240 11-0-1-8 J 112 4A
210 322 ~ D2 252 11-0-2-8 K 113 4B
211 323 D3 253 11-0-3-8 L 114 4C

212 324 D4 254 11-0-4-8 M 115 4D
213 325 05 255 11-0-5-8 N 116 4E
214 326 D6 256 11-0-6-8 0 117 4F
215 327 D7 257 11-0-7-8 P 120 50

216 330 D8 260 12-11-0-1-8 Q 121 51
217 331 D9 261 12-11-0-1 R 122 52
218 332 DA 262 12-11-0-2 356 EE
219 333 DB 263 12.;11-0-3 357 EF

220 334 DC 264 12-11-0-4 360 FO
221 335 DD 265 12-11-0-5 361 F1
222 336 DE 266 12-11-0-6 362 F2
223 337 DF 267 12-11-0-7 363 F3

NOTE: ASCII is a seven bit code, EBCDIC is an eight bit code.
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ASCII/EBCDIC/Hollerith (cont'd)

General Information

CHAR CODE ASCII EBCDIC

Cntl/
to

Cntl/
to to

Dec Oct Hex EBCDIC Hollerith ASCII ASCII
Gph (Oct) Gph (Oct) (Hex)

224 340 EO 270 12-11-0-8 \ 134 5C
225 341 E1 271 12-11-0-9 237 9F
226 342 E2 272 12-11-0-2-8 S 123 53
227 343 E3 273 12-11-0-3-8 T 124 54

228 344 E4 274 12,.11-0-4-8 U 125 55
229 345 E5 275 12-11-0-5-8 V 126 56
230 346 E6 276 12-11-0-6-8 W 127 57
231 347 E7 12-11-0-7-8 X 130 58

232 350 E8 312 12-0-2~8,.9 131 59
233 351 E9 313 12-0-3-8-9 Z 132 5A
234 352 EA 314 12-0-4-8-9 364 F4
235 353 EB 315 12-0-5-8-9 365 F5
236 354 EC 316 12-0-6-8-9 n 366 F6
237 355 ED 317 12-0-7-8-9 367 F7
238 356 EE 332 12-11-2-8-9 370 F8
239 357 EF 333 12-11-3-8-9 371 F9

240 360 FO 334 12-11-4-8-9 0 060 30
241 361 Fl 335 12-11-5-8-9 1 061 31
242 362 F2 336 12-11-6-8-9 2 062 32
243 363 F3 337 12-11-7-8-9 3 063 33

244 364 F4 352 11-0-2-8-9 4 064 34
245 365 F5 353 11-0-3-8-9 5 065 35
246 366 F6 354 11-0-4-8-9 6 066 36
247 367 F7 355 11-0-5-8-9 7 067 37

248 370 F8 356 11-0-6-8-9 8 070 38
249 371 F9 357 11-0-7-8-9 9 071 39
250 372 FA 372 12-11-0-2-8-9 I 372 FA
251 373 FB 373 12-11 -0-3-8-9 373 FB

252 374 FC 374 12-11-0-4-8-9 374 Fe

I
253 375 FD 375 12-11-0-5-8-9 375 FD
254 376 FE 376 12-11-0-6-8-9 376 FE
255 377 FF 377 12-11-0-7-8-9 EO 377 FF
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General Information

ASCII/BYTES

CD

CD

BYTE POSITION

!cHAR Left Right Dec.

/ A 040400 000101 65
B 041000 000102 66
C 041400 000103 67
0 042000 000104 68
E 042400 000105 69
F 043000 000106 70
G 043400 000107 71
H 044000 000110 72
I 044400 000111 73
J 045000 000112 74
K 045400 000113 75
L 046000 000114 76
M 046400 000115 77
N 047000 000116 78
0 047400 000117 79
P 050000 000120 80
Q 050400 000121 81
R 051000 000122 82
S 051400 000123 83
T 052000 000124 84
U 052400 000125 85
V 053000 000126 86
W 053400 000127 87
X 054000 000130 88
y 054400 000131 89

\. Z 055000 000132 90

/' a 060400 000141 97
Il 061000 000142 98
c 061400 000143 99
d 062000 000144 100
f! 062400 000145 101
f 063000 000146 102
q 063400 000147 103
h 064000 000150 104
I 064400 000151 105
i 065000 000152 106
k 065400 000153 107
I 066000 000154 108
m 066400 000155 109
11 067000 000156 110
0 067400 000157 111
p 070000 000160 112
q 070400 000161 113
r 071000 000162 114
s 071400 000163 115
t 072000 000164 116
II 072400 000165 117
v 073000 000166 118
w 073400 000167 119
x 074000 000170 120
V 074400 000171 121
1 075000 000172 122

0 030000 000060 48
1 030400 000061 49
2 031000 000062 50
3 031400 000063 51
4 032000 000064 52
5 032400 000065 53
6 033000 000066 54
7 033400 000067 55
8 034000 000070 56
9 034400 000071 57

BYTE POSITION

CHAR Left Riqht Dec. Control Char
NUL 000000 oo00סס 0 @
SOH 000400 000001 1 A
STX 001000 000002 2 B
ETX 001400 000003 3 C
EOT 002000 000004 4 0
ENQ 002400 000005 5 E
ACK 003000 000006 6 F
BEL 003400 000007 7 G
BS 004000 000010 8 H
HT 004400 000011 9 I
LF 005000 000012 10 J
VT 005400 000013 11 K
FF 006000 000014 12 L
CR 006400 000015 13 M
SO 007000 000016 14 N
SI 007400 000017 15 0

OLE 010000 000020 16 P
OCl 010400 000021 17 Q (X ON)
DC2 011000 000022 18 R
DC3 011400 000023 19 S (X OFF)
DC4 012000 000024 20 T
NAK 012400 000025 21 U
SYN 013000 000026 22 V
ETB 013400 000027 23 W
CAN 014000

rnmO~124
X

EM 014400 000031 25 Y
SUB 015000 000032 26 Z
ESC 015400 000033 27 (
FS 016000 000034 28 lGS 016400 000035 29
RS 017000 0000361 30 I'

US 017400 000037 31 -
SPACE 020000 gggg:? I ~~! 020400

021000 000042 34
.. 021400 000043 35
S 022000 000044 36

022400 000045 37

~ 023000 000046 38
023400 000047 39

( 024000 000050 40

~ 024400 000051 41
025000 000052, 42

+ 025400 ornmS3

1

43
I

026000 000054 44
- 026400 000055 45

i
027000 000056 46
027400 000057 47
035000 000072 58
035400 000073 59
036000 000074 60
036400 000075 61
037000 000076 62

? 037400 000077 63
«11 040000 000100 64
I 055400 000133 91

056000 000134 92

~ 056400 000135 93
057000 000136 94

- 057400 000137 95
, 060000 000140 96
\ 075400 000173 123

: 076000 000174 124
I 076400 000175 125

"'-I

,
077000 000176 126

DEL 077400 000177 127 ? Q)

1-10

Bit: 10111213141516171
CD An alphabetic character upshift turns bit two on.

(i) ~a~~~~~~~~~~~t~;o~r~~i~~taO~;e~r:ich~o~~~~r'c~~~~~::.software

NOTE: ASCII is a seven bit code



Octal/Decimal Conversion

General Information

2'5 0 1 2 3 4 5 6 7
COMP

0 0 0 1 2 3 4 5 6 7
177770 10 8 9 10 11 12 13 14 15
177760 20 16 17 18 19 20 21 22 23
177750 30 24 25 26 27 28 29 30 31
177740 40 32 33 34 35 36 37 38 39
177730 50 40 41 42 43 44 45 46 47
177720 60 48 49 50 51 52 53 54 55
177710 70 56 57 58 59 60 61 62 63

177700 100 64 65 66 67 68 69 70 71
177670 110 72 73 74 75 76 77 78 79
177660 120 80 81 82 83 84 85 86 87
177650 130 88 89 90 91 92 93 94 95
177640 140 96 97 98 99 100 101 102 103
177630 150 104 105 106 107 108 109 110 111
177620 160 112 113 114 115 116 117 118 119
177610 170 120 121 122 123 124 125 126 127

177600 200 128 129 130 131 132 133 134 135
177570 210 136 137 138 139 140 141 142 143
177560 220 144 145 146 147 148 149 150 151
177550 230 152 153 154 155 156 157 158 159
177540 240 160 161 162 163 164 165 166 167
177530 250 168 169 170 171 172 173 174 175
177520 260 176 177 178 179 180 181 182 183
177510 270 184 185 186 187 188 189 190 191

177500 300 192 193 194 195 196 197 198 199
177470 310 200 201 202 203 204 205 206 207
177460 320 208 209 210 211 212 213 214 215
177450 330. 216 217 218 219 220 221 222 223
177440 340 224 225 226 227 228 229 230 231
177430 350 232 233 234 235 236 237 238 239
'177420 360 240 241 242 243 244 245 246 247
177410 370 248 249 250 251 252 253 254 255
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General Information

Octal/Decimal Conversion (coot-d)

2'8 0 1 2 3 4 5 6 7
COMP

177400 400 256 257 258 259 260 261 262 263
177370 410 264 265 266 267 268 269 270 271
177360 420 272 273 274 275 276 277 278 279
177350 430 280 281 282 283 284 285 286 287
177340 440 288 289 290 291 292 293 294 295
177330 450 296 297 298 299 300 301 302 303
177320 460 304 305 306 307 308 309 310 311
177310 470 312 313 314 315 316 317 318 319

177300 500 320 321 322 323 324 325 326 327
177270 510 328 329 330 331 332 333 334 335
177260 520 336 337 338 339 340 341 342 343
177250 530 344 345 346 347 348 349 350 351
177240 540 352 353 354 355 356 357 358 359
177230 550 360 361 362 363 364 365 366 367
177220 560 368 369 370 371 372 373 374 375
177210 570 376 377 378 379 380 381 382 383

177200 600 384 385 386 387 388 389 390 391
177170 610 392 393 394 395 396 397 398 399
177160 620 400 401 402 403 404 405 406 407
177150 630 408 409 410 411 412 413 414 415
177140 640 416 417 418 419 420 421 422 423
177130 650 424 425 426 427 428 429 430 431
177120 660 432 433 434 435 436 437 438 439
177110 670 440 441 442 443 444 445 446 447

177100 700 448 449 450 451 452 453 454 455
177070 710 456 457 458 459 460 461 462 463
177060 720 464 465 466 467 468 469 470 471
177050 730 472 473 474 475 476 477 478 479
177040 740 480 481 482 483 484 485 486 487
177030 750 488 489 490 491 492 493 494 495
177020 760 496 497 498 499 500 501 502 503
177010 770 504 505 506 507 508 509 510 511
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Octal/Decimal Conversion (coot'd)

General Information

2'S 0 1 2 3 4 5 6 7
COMP

177000 1000 512 513 514 515 516 517 518 519
176770 1010 520 521 522 523 524 525 526 527
176760 1020 528 529 530 531 532 533 534 535
176750 1030 536 537 538 539 540 541 542 543
176740 1040 544 545 546 547 548 549 550 551
176730 1050 552 553 554 555 556 557 558 559
176720 1060 560 561 562 563 564 565 566 567
176710 1070 568 569 570 571 572 573 574 575

176700 1100 576 577 578 579 580 581 582 583
176670 1110 584 585 586 587 588 589 590 591
176660 1120 592 593 594 595 596 597 598 599
176650 1130 600 601 602 603 604 605 606 607
176640 1140 608 609 610 611 612 613 614 615
176630 1150 616 617 618 619 620 621 622 623
176620 1160 624 625 626 627 628 629 630 631
176610 1170 632 633 634 635 636 637 638 639

176600 1200 640 641 642 643 644 645 646 647
176570 1210 648 649 650 651 652 653 654 655
176560 1220 656 657 658 659 660 661 662 663
176550 1230 664 665 666 667 668 669 670 671
176540 1240 672 673 674 675 676 677 678 679
176530 1250 680 681 682 683 684 685 686 687
176520 1260 688 689 690 691 692 693 694 695
176510 1270 696 697 698 699 700 701 702 703

176500 1300 704 705 706 707 708 709 710 711
176470 1310 712 713 714 715 716 717 718 719
176460 1320 720 721 722 723 724 725 726 727
176450 1330 728 729 730 731 732 733 734 735
176440 1340 736 737 738 739 740 741 742 743
176430 1350 '744 745 746 747 748 749 750 751
176420 1360 752 753 754 755 756 757 758 759
176410 1370 760 761 762 763 764 765 766 767
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General Information

Octal/DecirnalConversion (cont'd)

2'S 0 1 2 3 4 5 6 7
COMP

176400 1400 768 769 770 771 772 773 774 775
176370 1410 776 777 778 779 780 781 782 783
176360 1420 784 785 786 787 788 789 790 791
176350 1430 792 793 794 795 796 797 798 799
176340 1440 800 801 802 803 804 805 806 807
176330 1450 808 809 810 811 812 813 814 815
176320 1460 816 817 818 819 820 821 822 823
176310 1470 824 825 826 827 828 829 830 831

176300 1500 832 833 834 835 836 837 838 839
176270 1510 840 841 842 843 844 845 846 847
176260 1520 848 849 850 851 852 853 854 855
176250 1530 856 857 858 859 860 861 862 863
176240 1540 864 865 866 867 868 869 870 871
176230 1550 872 873 874 875 876 877 878 879
176220 1560 880 881 882 883 884 885 886 887
176210 1570 888 889 890 891 892 893 894 895

176200 1600 896 897 898 899 900 901 902 903
176170 1610 904 905 906 907 908 909 910 911
176160 1620 912 913 914 915 916 917 918 919
176150 1630 920 921 922 923 924 925 926 927
176140 1640 928 929 930 931 932 933 934 935
176130 1650 936 937 938 939 940 941 942 943
176120 1660 944 945 946 947 948 949 950 951
176110 1670 952 953 954 955 956 957 958 959

176100 1700 960 961 962 963 964 965 966 967
176070 1710 968 969 970 971 972 973 974 975
176060 1720 976 977 978 979 980 981 982 983
176050 1730 984 985 986 987 988 989 990 991
176040 1740 992 993 994 995 996 997 998 999
176030 1750 1000 1001 1002 1003 1004 1005 1006 1007
176020 1760 1008 1009 1010 1011 1012 1013 1014 1015
176010 1770 1016 1017 1018 1019 1020 1021 1022 1023
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Octal/Decimal Conversion (cont'd)

(ASSUME 16 BIT POSITIVE INTEGER)

General Information

OCTAL DECIMAL OCTAL DECIMAL OCTAL DECIMAL

0 0 60000 24576 140000 49152
1000 512 61000 25088 141000 49664
2000 1024 62000 25600 142000 50176
3000 1536 63000 26112 143000 50688
4000 2048 64000 26624 144000 51200
5000 2560 65000 27136 145000 51712
6000 3072 66000 27648 146000 52224
7000 3584 67000 28160 147000 52736

10000 4096 70000 28672 150000 53248
11000 4608 71000 29184 151000 53760
12000 5120 72000 29696 152000 54272
13000 5632 73000 30208 153000 54784
14000 6144 74000 30720 154000 55296
15000 6656 75000 31232 155000 55808
16000 7168 76000 31744 156000 56320
17000 7680 77000 32256 157000 56832

20000 8192 100000 32768 160000 57344
21000 8704 101000 33280 161000 57856
22000 9216 102000 33792 162000 58368
23000 9728 103000 34304 163000 58880
24000 10240 104000 34816 164000 59392
25000 10752 105000 35328 165000 59904
26000 11264 106000 35840 166000 60416
27000 11776 107000 36352 167000 60928

30000 12288 110000 36864 170000 61440
31000 12800 111000 37376 171000 61952
32000 13312 112000 37888 172000 62464
33000 13824 113000 38400 173000 62976
34000 14336 114000 38912 174000 63488
35000 14848 115000 39424 175000 64000
36000 15360 116000 39936 176000 64512
37000 15872 117000 40448 177000 65024

40000 16384 120000 40960 177777 65535
41000 16896 121000 41472
42000 17408 122000 41984
43000 17920 123000 42496
44000 18432 124000 43008
45000 18944 125000 43520
46000 19456 126000 44032
47000 19968 127000 44544

50000 20480 130000 45056
51000 20992 131000 45568
52000 21504 132000 46080
53000 22016 133000 46592
54000 22528 134000 47104
55000 23040 135000 47616
56000 23552 136000 48128
57000 24064 137000 48640
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General Information

1-16

Binary

2" n 2-"

1 0 1.0
2 1 0.5
4 2 0.25

8 3 0.125
16 4 0.0625
32 5 0.03125

64 6 0.01562 5
128 7. 0.00781 25
256 8 0.00390 625

512 9 0.00195 3125
1 024 10 0.00097 65625
2 048 11 0.00048 82812 5

4 096 12 0.00024 41406 25
8 192 13 0.00012 20703 125

16 384 14 0.00006 10351 5625

32 768 15 0.00003 05175 78125
65 536 16 0.00001 52587 89062 5

131 072 17 0.00000 76293 94531 25

262 144 18 0.00000 38146 97265 625
524 288 19 0.00000 19073 48632 8125

1 048 576 20 0.00000 09536 74316 40625



General Information

2" n 2-"

2 097 152 21 0.00000 04768 37158 20312 5
4 194 304 22 0.00000 02384 18579 10156 25
8 388 608 23 0.00000 01192 09289 55078 125

16 777 216 24 0.00000 00596 04644 77539 0625
33 554 432 25 0.00000 00298 02322 38769 53125
67 108 864 26 0.00000 00149 01161 19384 76562 5

134 217 728 27 0.00000 00074 50580 59692 38281 25
268 435 456 28 0.00000 00037 25290 29846 19140 625
536 870 912 29 0.00000 00018 62645 14923 09570 3125

1 073 741 824 30 0.00000 00009 31322 57461 54785 15625
2 147 483 648 31 0.00000 00004 65661 28730 77392 57812 5
4 294 967 296 32 0.00000 00002 32830 64365 38696 28906 25

8 589 934 592 33 0.00000 00001 16415 32182 69348 14453 125
17 179 869 184 34 0.00000 00000 58207 66091 34674 07226 5625
34 359 738 368 35 0.00000 00000 29103 83045 67337 03613 28125

68 719 476 736 36 0.00000 00000 14551 91522 83668 51806 64062 5
137 438 953 472 37 0.00000 00000 07275 95761 41834 25903 32031 25
274 877 906 944 38 0.00000 00000 03637 97880 70917 12951 66015 625

549 755 813 888 39 0.00000 00000 01818 98940 35458 56475 83007 8125
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General Information

1-18

Decimal to· Octal to· Hexadecimal

Decimal Octal Hex Decimal Octal He~

0 000000 0000 64 000100 0040
1 000001 0001 65 000101 0041
2 000002 0002 66 000102 0042
3 000003 0003 67 000103 0043
4 000004 0004 68 000104 0044
5 000005 0005 69 000105 0045
6 000006 0006 70 000106 0046
7 000007 0007 71 000107 0047
8 000010 0008 72 000110 0048
9 000011 0009 73 000111 0049

10 000012 OOOA 74 000112 004A
11 000013 00013 75 000113 0048
12 000014 oooe 76 000114 004C
13 000015 0000 77 000115 0040
14 000016 OOOE 78 000116 004E
15 000017 OOOF 79 000117 004F
16 000020 0010 80 000120 0050
17 000021 0011 81 000121 0051
18 000022 0012 82 000122 0052
19 000023 0013 83 000123 0053
20 000024 0014 84 000124 0054
21 000025 0015 85 000125 0055
22 000026 0016 86 000126 0056
23 000027 0017 87 000127 0057
24 000030 0018 88 000130 0058
25 000031 0019 89 000131 0059
26 000032 001A 90 000132 005A
27 000033 00113 91 000133 0058
28 000034 001C 92 000134 005C
29 000035 0010 93 000135 0050
30 000036 001E 94 000136 OOSE
31 000037 001F 95 000137 005F
32 000040 0020 96 000140 0060
33 000041 0021 97 000141 0061
34 000042 0022 98 000142 0062
35 000043 0023 99 000143 0063
36 000044 0024 100 000144 0064
37 000045 0025 101 0001.45 0065
38 000046 0026 102 000146 0066
39 000047 0027 103 000147 0067
40 000050 0028 104 000150 0068
41 000051 0029 105 000151 0069
42 000052 002A 106 000152 006A
43 000053 0028 107 000153 0068
44 000054 002C 108 000154 006C
45 000055 0020 109 000155 0060
46 000056 002E 110 000156 006E
47 000057 002F III 000157 006F
48 0.00060 0030 112 000160 0070
49 000061 0031 113 000161 0071
50 000062 0032 114 000162 0072

51 000063 0033 115 000163 0073

52 000064 0034 116 000164 0074
53 000065 0035 117 000165 0075

54 000066 0036 118 000166 O{)76
55 000067 0037 119 000167 0077
56 000070 0038 120 000170 0078
57 000071 0039 121 000171 0079
58 000072 003A 122 000172 007A
59 000073 00313 123 000173 0078
60 000074 003C 124 000174 007C
61 000075 0030 125 000175 0070
62 000076 003E 126 000176 007E
63 000077 003F 127 000177 007F



Decimal- to Octal to- Hexadedmal- (-rotlt~d)e

Decimal Octal Hex Decimal Octal Hex

128 000200 0080 192 000 300 ooeo

129 0002Ul 0081 193 000301 OOCI
130 000202 0082 194 000302 00C2
131 000203 0083 195 000303 -OUC3
132 000204 0084 196 000304 00C4
133 000205 0085 197 000305 00C5
134 000206 00B6 198 000306 00c6
135 000207 0087 199 000307 00C7
136 000210 008B 200 000310 00C8
137 000211 00B9 201 000311 00e9
138 000212 OOHA 202 000312 OOCA
139 000213 OOHS 203 00-0313 OUCB

140 000214 OOHC 204 000314 ooce
141 000215 OOBD 205 000315 OOCD
142 000216 008E 206 000316 OOCE
143 0-00217 OOl:lF 207 000317 OOCF
144 000220 0090 208 000320 uooo
145 000221 0091 209 000321 0001
146 000222 0092 210 000322 0002
147 000223 0093 211 000323 0003
148 000224 0094 212 000324 UOD4
149 000225 0095 213 000325 0005
150 000226 0096 214 000326 0006
151 000227 0097 215 000327 0007
152 000230 0098 216 000330 0008
153 000231 0099 217 000331 0009
154 000232 009A 218 000332 OODA

155 000233 00913 219 000333 0008

156 000234 009C 220 000334 OODC

157 000235 0090 221 000335 0000

158 000236 009[:; 222 000336 OODE

159 000237 009f' 223 000337 OODF
160 000240 OOAO 224 000340 OOEO
161 000241 OOAI 225 000341 uOEl
162 000242 00A2 226 000342 00E2
163 000243 00A3 227 000343 00E3
164 000244 00A4 228 00U344 00[:;4
165 000245 00A5 229 000345 0085
166 000246 00A6 230 000346 UOE6
167 000247 00A7 231 000-347 00E7
168 000250 QOA8 232 00035.0 00E8
169 00025-1 OOA9 233 000351 OOE9
170 000252 OOAA 234 000352 OOEA
171 000253 OOAB 235 000353 OOt:13
172 000254 OOAC 236 000354 OOEe

173 000255 OOAD 237 000355 OOED
174 000256 OOAE 238 000356 OOEE
175 00025-7 OOAF 239 000357 OOEF
176 000260 OOHO 240 000360 OOFU
177 000261 OOBI 241 000361 OOFI
178 000262 0082 242 000362 UOF2
179 000263 00133 243 000363 OOF3
180 00-0264 0084 244 000364 OOF4
181 000265 OOBS 245 000365 OUF5
182 000266 UOB6 246 000366 OOF6
183 000267 00B7 247 000367 00F7
184 000270 00B8 248- 000370 OOF8
185 00-0271 0089 249 000371 OOF9

186 000272 CO-BA 250 000372 OOFA
187 000273 008S 251 000373 OOFS
188 000-274 o-OBC 252 000374 U-OFC
189 000275 00130 253 000375 OOf'D
190 000276 OOBE 254 0003-76 OOFt:
191 000277 008F 255 000377 OOI:'F

General Information
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General Information

1-20

Decimal' to .Octal to Hexadecimal (cont'd)

Decimal Octal He,x Decimal Octal Hex

0 000000 0000 16384 040000 4000
256 000400 0100 16640 040400 4100
512 001000 0200 16896 041000 4200
768 001400 0300 17152 041400 4300

1024 002000 0400 17408 042000 4400
1280 002400 0500 17664 042400 4500
1536 003000 0600 17920 043000 4600
1792 003400 0700 18176 043400 4700
2048 004000 0800 18432 044000 4800
2304 004400 0900 18688 044400 4900
2560 005000 OAOO 18944 045000 4AOO
2816 005400 0800 19200 045400 4800
3072 006000 oeoo 19456 046000 4eOO
3328 006400 0000 19712 046400 4000
3584 007000 OEOO 19968 047000 4EOO
3840 007400 OFOO 20224 047400 4FOO
4096 010000 1000 20480 050000 5000
4352 010400 1100 20736 050400 5100
4608 011000 1200 20992 051000 5200
4864 011400 1300 21248 051400 5300
5120 012000 1400 21504 052000 5400
5376 012400 1500 21760 052400 5500
5632 013000 1600 22016 053Q.00 5600
5888 013400 1700 22272 053400 5700
6144 014000 1800 22528 054000 5800
6400 014400 1900 22784 054400 5900
6656 015000 lAOO 23040 055000 5AOO
6912 015400 1800 23296 055400 5800
7168 016000 leOO 23552 056000 5eOO
7424 016400 1000 23808 056400 5000
7680 017000 lEOO 24064 057000 5EOO
7936 017400 IFOO 24320 057400 5FOO
8192 020000 2000 24576 060000 6000
8448 020400 2100 24832 060400 6100
8704 021000 2200 25088 061000 6200
8960 021400 2300 25344 061400 6300
9216 022000 2400 25600 062'000 6400
9472 022400 2500 25856 062400 6500
9728 023000 2600 26112 063000 6600
9984 023400 2700 26368 063400 6700

10240 024000 2800 26624 064000 6800
10496 024400 2900 26880 064400 6900
10752 025000 2AOO 27136 065000 6AOO
11008 025400 2800 27392 065400 6800
11264 026000 2eOO 27648 066000 6eOO
11520 026400 2000 27904 066400 6000
11776 027000 2EOO 28160 067000 6EOO
·12032 027400 2FOO 28416 067400 6FOO
12288 030000 3000 28672 070000 7000
12544 030400 3100 28928 070400 7100
12800 031000 3200 29184 071000 7200
13056 031400 3300 29440 071400 7300
13312 032000 3400 29696 072000 7400
13568 032400 3500 29952 072400 7500
13824 033000 3600 30208 073000 7600
14080 033400 3700 30464 073400 7700
14336 034000 3800 30720 074000 7800
14592 034400 3900 30976 074400 7900
14848 035000 3AOO 31232 075000 7AOO
15104 035400 3800 31488 075400 7800
15360 036000 3eOO 31744 076000 7eOO
15616 036400 3000 32000 076400 7000
15872 037000 3EOO 32256 077000 7EOO
16128 037400 3FOO 32512 077400 7FOO



Generallnformatien

Decimal Octdl Hex

32768 100000 8000
33024 100400 8100
33280 101000 8200
} 35.36 101400 8300
33792 102000 8400
34048 102400 8500
34304 103-000 B600
34560 WHOa 8700
34816 104000 t:lBOO
35072 104400 13900
.3S328 105000 8AOO
35584 105400 tHlOO
35~40 106000 8COO
360% 10640:0 SDOO
363':>2 l07tlUO 8\:;00­
366-tHf 11)7400 81-'00
36864 11frO.OO 9000
37120 [10400: I:flOO
37376 1l100U 92tIU
J7632 lIl400 'J.3cOO
31888 112UOO 9400­
38144 1.12400 9500
18400 113000 9'6UO
38656 113400 9-100­
38912 H400U ':t800
391615 11440-0 9900­
39424 115000- 9AOa
39680- 115400 9600
19936 116000 9COO
40192 11640o- 9000
40448 U1000 91::00
40704 117400 9'FOO
40'960 "120000 AO'OO
41216 120400 AIOO
41472 12~1000 A200
41728 121400 A300
41984 122000 A400
42240 122400 A500
42496 123000 AbOO
42752 123400 A700
43008 124000 A800
43264 124400 A900
43520- 125000 AAOO
43.776 125-400 ABOO
44032 126000 ACOO
442"88 126400 AOOO
44544 127000 AEOO
44800 127400 AFOO
45056 130000 13000
45312 130400 13100
45568 131000 8200
45824 131400 8300
46080 132000 B400
46336 132400 135UO
46592 133000 13600
46848 133400 13700
47104 134000 B800
47360 134400 1:3900
47616 13SeOO BAOO
47872 135400 8800
48128 136000 13(;00
4aJ84 136400 13000
48640 137000 BEOO
48896 137400 8FOO

Decimal Octal Hex

49152 140000 COOO
49408 140400 CI00
49664 141000 C200
49920 141400 C300
50176 142000 C400
50432 142400 C500
50688 143000 C600
50944 -143400 C700
51200 144000 C800
5-1456 144400 e900
51712 1450-00 CAUO
51968 145400 CBOO
52224 14600-0 CCOcO
5248'0 146400COOO:
5-2716 14.7000 Ct:i(}O
52992 14:740-0 CFOO
S-y248 1500-00' ooao­
5350-4. 15e0400 0100
5e3760 151000" 0200
54016 151:400 0300
54272 152000 D40't)
54528- 152400 D500
54784- IS.lOOO 060-0
55040 1534:00 0700
~52% 1540\)0 DaOo­
55552 1~544.00 D900
55808. 155000 DAOO
560-64 155400 DBOO
56320 15tJOOO OCOO
56576 156400 DOUO
5e6-tU2 157000 9EOO
5-7088 157400 OFOO
57344 160000 £:;000
57600 160400 £100
57856 161000 E200
58112 161400 IDOO
58368 162000 B400
58624 162400 E500
58880 163000 E600
59136 163400 1:":700
59392 16490U 1:;800
59648 164400 E900
59904 165000 EAOO
60160 165400 EBOO
60416 166000- ECOO
60672 166400 EOOO
60928 16700-0 EBOO
61184 167400 BfOO
61440 170000 t~OOO

61696 170400 Eo'100
61952 17lCOO F200
6L108 171400 F3UO
62464 172000 1"400
6 27 20 17 L400 !" 5 0 0
62976 17JOOO 1-'600
63232173400 f'700
63488 174000 F800
63744 174400 F900
64000 175000 FAOO
64256 175400 FBOO
64512 176000 FCOO
6476H 176400 FOOO
65024 177000 FEOO
65280 177400 n'oo
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General Information

EIA Modem/Terminal· 'Interface

EIA RS-232-C AND CCITT V24
PLUG/PIN DESIGNATIONS

ww CIRCUIT... CJ
PIN NAME 00 FUNCTION (CCITT) (EIA)

00......
~ ~

1 FG FRAME GROUND...... 101 (AA)
2 TO -~ TRANSMITTED DATA .. 103 (BA)
3 RD ~ RECEIVED DATA...... 104 (BB)
4 RTS ~ REQUEST TO SEND .... 105 (CA)
5 CTS ~ CLEAR TO SEND ...... 106 (CB)
6 DSR ~ DATA SET READY..... 107 (GC)
7 SG SIGNAL GROUND ..... 102 (AB)
8 DCD ~ DATA CARRIER

DETECT .......... 109 (CF)
9 ~ POSITIVE DC TEST

VOLTAGE
10 ~ NEGATIVE DC TEST

VOLTAGE
11 UNASSIGNED
12 (S)DCD ~ SECONDARY DATA CARRIER

DETECT .......... 122 (SCF)
13 (S)CTS ~ SECONDARY CLEAR

TO SEND .......... 121 (SCB)
14 (S)TD ~ SECONDARY TRANSMITTED

DATA ........... 118 (SBA)
15 TC ~ TRANSMITTER CLOCK.. 114 (DB)
16 (S)RD ~ SECONDARY RECEIVED

p~rA
•• e.a ••••••• 119 (SBB)

17 RC ~ RECEIVER CLOCK ..... 115 (DO)
18 ~ RECEIVER DIBIT

CLOCK
19 (S)RTS ~ SECONDARY REQUEST

TO ~ENO .......... 120 (SCA)
20 DTR ~ DATA TERMINAL

READY ........... 108.2 (CD)
21 SQ ~ SIGNAL QUALITY

DETECT........... 110 (CG)
22 RI +- RING INDICATOR ..... 125 (CE)
23 ~ DATA RATE

SELECT........ 111/112 (CH/CI)
24 (TC) ~ EXTERNAL TRANSMITTER

CLOCK ........... 113 (DA)
25 ~ BUSY

NOTE: DCE - DATA COMMUNICATIONS EQUIPMENT

DTE - DATA TERMINAL EQUIPMENT

*SCA is on Pin 11 for 202C's.
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NOTATION

Binary State

Signal Condition

Function

EL\~Modem-Inter(ace

INTERFACE VOLTAGE

NEGATIVE

Marking

OFF

Generar Information

POSITlVE

o
Spacing

ON



General Information

ElA Modem' Interface (coot'd)

INTERCHANGE·CIRCUITSBV CATEGORY

o

o
CIRCUIT Circuit PIN RS-232C Circui1 RS-449
Type -

AB 7 SIGNAL GROUND SG SIGNAL GROUND 0SC SEND COMMON
RC RECEIVE COMMON

COMMON

V IS TERMINAL IN SERVICE
CE 22 RING INDICATOR IC INCOMING CALL
CD 20 DATA TERMINAL READY TR TERMINAL READY
CC 6 DATA SET READY OM DATA MODE

CONTROL

~
BA 2 TRANSMITTED DATA SO SEND DATA
BB 3 RECEIVED DATA RD RECEIVE DATA

DA 24 TRANSMITTER SIGNAL ELEMENT TT TERMINAL TIMING
TIMING (DTE SOURCE)

DATA DB 15 TRANSMITTER SIGNAL ELEMENT ST SEND TIMING
TIMING (DCE SOURCE)

DO 17 RECEIVER SIGNAL ELEMENT RT RECEIVE TIMING
TIMING

TIMING / CA 4 REQUEST TO SEND RS REQUEST TO SEND
CB 5 CLEAR TO SEND CS CLEAR TO SEND
CF 8 RECEIVED LINE SIGNAL RR RECEIVER READY

DETECTOR
CG 21 SIGNAL QUALITY DETECTOR SQ SIGNAL QUALITY

CONTROL
NS NEW SIGNAL
SF SELECT FREQUENCEY

CH 23 DATA SIGNAL RATE SELECTOR SR SIGNALING RATE SELECTOR
(DTE SOURCE)

\ CI 23 DATA SIGNAL RATE SI SIGNALING RATE INDICATOR
(DCE SOURCE)

DATA
SBA 14 SECONDARY TRANSMITTED DATA SSD SECONDARY SEND DATA

...........
SBB 16 SECONDARY RECEIVED DATA SRD SECONDARY RECEIVE DATA

CONTROL SCA 19 SECONDARY REQUEST TO SEND SRS SECONDARY REQUEST TO
SEND

SCB 13 SECONDARY CLEAR TO SEND SCS SECONDARY CLEAR TO SEND

SCF 12 SECONDARY RECEIVED LINE SRR SECONDARY RECEIVER
SIGNAL DETECTOR READY

LL LOCAL LOOPBACK

0RL REMOTE LOOPBACK

~
TM TEST MODE

OTHER
SS SELECT STANDBY
SB STANDBY INDICATOR

1 PROTECTIVE GROUND SHIELD
9,10 RESERVED FOR DATA SET SPARE

0TESTING
11,18 UNASSIGNED
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General Information

o
EIA Modem Interface (cont'd)

INTERCHANGE CIRCUITS BY CATEGORY

CONTACT NUMBERS
--~37"'!!!!"!'!PtN~""'-"'9p!P.IIN~--f Circuit C.C.I.T.T. RECOMMENDATION V.24 CIRCUIT

DIRECTION

122 BACKWARD CHANNEL RECEIVED
LINE SIGNAL DETECTOR

103 TRANSMITTED DATA
104 RECEIVED DATA

125 CALLING INDICATOR
108/2 DATA TERMINAL READY
101 DATA SET READY

105 REQUEST TO SEND
108 READY FOR SENDING
109 DATA CHANNEL RECEIVED LINE

SIGNAL DETECTOR
110 DATA SIGNAL QUALITY DETECTOR

\ TODCE
FROMDCE

~
TODCE

FROMDCE
TODCE

fROMDCE

TODCE
FROM DCE

TODCE
FROMDCE

~
FROMDCE

TODCE
FROM DCE
FROMDCE
FROM DCE

TODCE
TODCE
TODCE

FROM DCE

Y TODCE
FROM DCE

I TODCE
FROM DCE
FROM DCE

~
TODCE
TODCE

FROM DCE

TODCE
FROM DCE

LOCA L LOOPBACK
REMOTE LOOPBACK
TEST INDICATOR

TRANSMIT BACKWARD CHANNEL
LINE SIGNAL
BACKWARD CHANNEL READY

SIGNAL GROUND
DTE COMMON
DeE COMMON

TRANSMITTED BACKWARD CHANNEL DATA
RECEIVED BACKWARD CHANNEL DATA

121

120

118
119

113 TRANSMITTER SIGNAL ELEMENT
TIMING (DTE SOURCE)

114 TRANSMITTER SIGNAL ELEMENT
TIMING (DCE SOURCE)

115 RECEIVER SIGNAL ELEMENT
TIMING (DCE SOURCE)

126 SELECT TRANSMIT FREQUENCY
111 DATA SIGNALING RATE SELECTOR

(DTE SOURCE)
112 DATA SIGNALING RATE

(DCE SOURCE)

141
140
142

102
102a
102b

8

3
4

10
14
18

19 5
31 9
20 6

28
15
12,30a
11,29a

4,22a
6,24a-

17,35a

5,23a

8,26

7,25a
9,27a
13,31a

33
34
16b
16b

·C.:"·",··,','.'.ii.. "... ,,.,.. ,,pi

c
32
36

116
117

SELECT STANDBY
STANDBY INDICATOR

n
1
3,21a

a :;; First segment, second segment
b :;; Joint assignment
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ATP/ ADCC/ATC DESCRIPTIONS

Asynchronous Terminal Controller (ATC)

The HP 30032B Asynchronous Terminal Controller (ATC) is an interface for bit-serial asynchronous
devices (e.g., terminals, bit serial line printers, etc.). The controller can multiplex data transmission for up
to 16 ports,which· may be hardwired or modem connected, or any mix thereof. Supported speeds range
from 110 to 2400 bps. IOTERMO interfaces the ATC hardware to the MPE operating system.

ATC Hardware Components

HP 30032B Provides transmit and receive signals for support of data transfers for up to 16
hardwired ports.

HP 30032B-00I Adds four signals per port for support of full duplex modem control signals for these
same 16 ports.

HP 30032B-002 Adds four additional signals for support of half duplex control signals for the same 16
ports.

With the HP 30032B, options 001 and 002, any of these 16 ports can support either direct connected
devices or full or half duplex modems in any combination.

Asynchronous Data Communications Controller (ADCC)

The HP 30018 and HP 30019A Asynchronous Data Communications Controller (ADCC) is an interface
for bit-serial asynchronous devices. The interface consists of an ADCC main and extend PCA which
multiplexes data transmission for 8 ports which maybe hardwired or modem connected or any mix
thereof. Supported speeds range from 110 to 9600 bps. For MPE IV or MPE VIP, HIOTERMO interfaces
the ADCC hardware to the MPE operating system. For MPE VIE, (version 6.00.00 or later), HIOTERM2
(for terminals) and HIOASLP2 (for printers) interfaces the ADCC hardware to the MPE operating system.

Advanced Terminal Processor (ATP)

The HP 30144A, HP 30145A, and HP 30155A Advanced Terminal Processor. (ATP) is an interface for
bit-serial asynchronous devices. The interface consists of a System Interface Board (SIB) (30144A) andup
to 8 Asynchronous Interface Boards (AlB) (30145A or 301 55A). It can multiplex data for up to 96 ports
which may be hardwired, modem connected, or a mix thereof. Supported speeds range from 110 to 19. 2K
bps. HIOTERM 1 (for terminals) and HIOASLPO (for printers) interfaces the ATP hardware to the MPE
operating system.

TABLE 2-1. HARDWARE COMPONENTS AND DRIVERS

Controller

ATC

ADCC

ATP

Product Number

HP 30032B

HP 30018A or HP 30019A

HP 30144A SIB
HP 301 45A Direct Connect AlB
HP 30155A Modem AlB

Driver

IOTERMO

HIOTERMO (MPE IV or VIP)
HIOTERM2 (Terminal Support-MPE VIE)
HIOASLP2 (Printer Support-MPE VIE)

HI OTERM 1 (Terminal Support)
HIOASLPO (Printer Support)
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CON"FIGURATION DIALOGUE

For further information on System Initialization and SYSDUMP, refer to the System Operation and
Resource Management Reference Manual (32033-90005) for MPE V, or the System Manager/System
Supervisor Reference Manual (30000-90014) and the Console Operator's Guide (30000-90013) for MPE.
IV and earlier,as well as the Point-to-Point Workstation I/O Reference Manual (30000-90250)

Configuring a Terminal Port

LOGICAL DEVICE ,?
DRT #?

UNIT ,?

SOFTWARE CHANNEL '1

TYPE?

SUBTYPE?

2-4

User choice -- any unique number.

ATP (Series 4X/6X) ~- calculate using this formula:
(imbl * 128) + (channell * 8)

AOCC (Series 3X and 4X) -- calculate using this formula:
«channell * 8) + devicel)

ATe Determined by switches or jumpers on the TERM DATA INTFL
(TDI) (30032-60001). On Series IIIIlI, the minimum DRT number is 4.

7 (for first subsystem)
8 ~ 9 (reserved for modem support)

10 (for subsecond system)
13 (for third subsystem)
16 (for fourth subsystem)

ATP 0-95 for each subsystem.
(Unit numbers 0-11 for the ATP correspond to ports 0-11 on AIBO, unit
numbers 12-23 correspond to ports 0-11 on AIBI, and so on.)

ADCC 0 for all ports on each system

ATC 0-15 for each system

ATP O~1~9

For MPE VIE) any invalid subtypes entered map to subtype O.

ADCC 0~1~2~3~4~5

For MPE VIE, subtype 4 maps to 0, and subtype 5 maps to 1.

ATC 0~1~2~3t4~5t6t7

Refer to Tables 2-3 and 2-4 for subtype definitions. For subtypes 4, 5,6,
and 7, you must also configure a port line speed (refer to Table 2-2).



TERM TYPE?

SPEED IN CPS?

Asynchronous Controllers and Modems

MPE IV or MPE V/P TERM TY PE?
for MPE VIE ENTER [TERM TYPEI], [DESCRIPTOR FILENAME]?

ATP 6,9, 10, 12, 13, 15, 16, 18 ,31

ADCC 4,6,9,10,12,13,15,16,18,31

ATC 0, 1 ,2,3 , 4,5 ,6 ,9 , 10 , 12 , 13 , 15 , 16 , 18 ,31

See also Tables 2- 8 through 13 for Terminal Type Characteristics. ATPand
ADCC (HIOTERM2) allow you to specify a user-created terminal type by
entering the fully qualified filename in addition to or instead of the
terminal type number. Refer to the Workstation Configurator Reference
Manual (30239-90001) for more information.

The following speeds are supported by controllers:

TABLE 2-2. LINE SPEEDS SUPPORTED FORATP, ADCC,·and ATC

Line Chars! ATP ADCC ADCC ATC
Speed Sec HIOTERMl HIOTERMO

sensed sensed/specified sensed/specified sensed/specified

110 10 Y N I N N I N Y I Y
150 15 N N I Y Y I Y Y / Y
300 30 Y Y I Y Y I Y Y I Y
600 60 Y Y I Y N I Y Y I Y

1200 120 Y Y I Y Y I Y Y / Y
2400 240 Y Y I Y Y / Y Y I Y
4800 480 Y Y I Y N / Y N / N
9600 960 Y Y I y N / Y N / N

19200 1920 Y N I N N / N N / N

RECORD WIDTH? User choice. Usually 40 words (or 80 bytes), the screen width of most
terminals.

OUTPUT DEVICE? ldev#

ACCEPT JOBS/SESSIONS? YES (logon terminals) !:!.9 (still allows programmatic opening of the terminal)

ACCEPT DATA? YES (if you wish to use the: DATA command) or NO

INTERACTIVE? YES (allows: HELLO, : (oorrrnand), or: JOB commands) or NO

DUPLICATIVE? YES (output is echoed character-by-character, rather than line-by-line),

INITIALLY SPOOLED? NO

DRIVER NAME? ATP HIOTERMI

ADCC HIOTERMO (MPE IV or V/P) / HIOTERM2 (MPE V/E)

ATC IOTERMO
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DEVICE CLASSES?

TERMINAL BUFFERS PER
PORT?

Terminal Buffers

User choice. The console must be unique and must be device class
CONSOLE.

NOTE The following prompt appears only in the SYSDUMP dialog,
and only if you respond YES to the SYSTEM TABLE

CHANGES? prompt.

1 - 12

Recommended:

ATP and ADCC (HIOTERM2) 3 per port.
Software guarantees that a minimum number of buffers are configured.

ADCC (HIOTERMO) 5 per port, minimum of 30 buffers

ATC 8 per port, minimum of 40 buffers

If heavy use is made of block mode I/O, or many printers are operated
concurrently, or large reads (> 1000 characters) are common, then 12
buffers per port should be configured on all systems.

ATP (HIOTERMI or HIOASLPO). The TBUFs are in an extra data segment called the Terminal Data
Segment. There is one data segment built for units 0-47, and another for units 48-95. The maximum
number of TBUFs is determined by the configured IIMaximum Extra Data Segment Size" and the number
of data segments used. The following. formula finds the maximum number of TBUFs per data segment of
a given size:

[ mxseg - ( 2023 + (# of ports * 184) ) ) / 69

where:
mxseg

2023
184
69

2-6

Maximum Extra Data Segment Size
Fixed ATP overhead
Size of an ATP Device Information Table (DIT) contained in the XDS
The number of words in an ATP TBUF
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ADce (HIOTERM2 or HIOASLP2). The TBUFs are contained in an extra data segment. Only one extra
data segment is constructed, however. The formula for calculating the maximum number of TBUFs is:

( rrrxseg - ( 1775 + (# of ports * 210) ) 1/69

where:
I11Xseg

1775
210
69

Maximum Extra Data Segment Size
Fixed ADCC (HIOTERM2) overhead
Size of an ADCC DIT contained in the XDS
The number of words in an ADCC (HIOTERM2) TBUF

If more TBUFs are configured than can fit in anextra data segment, the system builds as many as possible
and prints a warning message each time the system is warmstarted or coolstarted. If more TBUFs are
needed, the configured IIMaximum Extra Data Segment" size may be increased.

ADce (HIOTERMO) and ATC. The maximum number of TBUFs that can be configured is 255. They
are located in Bank O.
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TABLE 2-3. SPEED SENSING TERMINAL SUBTYPES

Subtype Description

0 Directly connected terminals requiring speed sensing. Not recommended for use
with modems.

1 Asynchronous full duplex modems. Compatible with Bell 103, 202T, 212A, and
CCITT V. 21 modems requiring speed sensing. ATP and ADCC (HIOTERM2) require
Data Set Ready (RS-232-C "CC", CCITT 107) and Data Carrier Detect (RS-232-C
"CF", CCITT 109) to be ON.

2 Asynchronous half duplex modems with reverse channels (such as Bell 202S and
CCITT V. 23 modems). Speed sensing is performed and "Data Rate Select" (RS232C
"CH"-CCITT Ill) is set ON. Not available on HP 4X/6X. "Data Set Ready" and
"Data Carrier Detect" on the ADCC must be set ON.

3 Identical to subtype 2 except that "Data Rate Select" is set OFF. Not available on HP
4X/6X. "Data Set Ready" and "Data Carrier Detect" on the ADCC is set ON.

9 ATP only - Asynchronous CCITT modem that requires monitoring circuit 108; clear
to send, otherwise identical to subtype 1.

TABLE 2-4. SPEED SPECIFIED TERMINAL SUBTYPES

Subtype Description

4 Identical to subtype 0 except that automatic speed sensingis disabled. This subtype is
intended for operation with leased-line full duplex modems which can be configured
to operate without control signals (i. e., 202T). (Not supported for MPE V/E).

5 Identical to subtype 1 except that automatic speed sensing is disabled. (Not
supported for MPE V/E).

6 Identical to subtype 2 except that automatic speed sensing is disabled. Series II/II
only.

7 Identical to subtype 3 except that automatic speed sensing" is disabled. Series II/III
only.
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Configuring a Printer Port

LOGICAL DEVICE#

DRTI ?

UNIT#

SOFTWARE CHANNELl

TYPE?

SUBTYPE?

TERM TYPE?

User choice

ATP (Series 6X) -- calculate using this formula:
(imb# *128) + (channel#* 8) + device#

ATP (Series 4X) - - calculate using this formula:
(channel# * 8)

ADCC (Series 3X and 4X) -- calculate using this formula:
(channell * 8) +devicel

ATC Refer to terminal configuration.

ATP 0-95 for each subsystem.
(Unit numbers 0-11 for the ATP correspond to ports 0-11 on AIBO, unit
numbers 12-23 correspond to ports 0-11 on AIBl, and so on.)

ADCC 0 for all ports on each system

ATe 0-15 for each system

Q

32

14 or 15

14 = Speed-specified, direct connect. May be used with full duplex leased
line modems not requiring any control signals, such as 202T.

15 = Speed-specified, modem connect. Use with full duplex modems
requiring the following control signals: CC, CF.

MPE IV or VIP TERM· TYPE?
for MPE VIE ENTER [TERM TYPE #], [OESCRI PTOR FI LENAME]?

ATP and ADCC (HIOASLP2) ~, 20,~ 22

You can specify a user-created terminal type by entering the fully
qualified filename in addition to or instead of the terminal type number.
Refer to the Workstation Configurator Reference Manual (30239-90001)
for more information.

ADCC (HIOTERMO) and ATe allows 11 only.
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Status Request Protocol

For terminal types 19 (7-bit) and 20 (8-bit): The software driver asks for
the status of the printer before printer initialization, at every FOPEN to the
printer, at the end of every FWRITE record, and when the printer issues an
XOFF(dc 3). This is called a Status Request (esc?dc 1). If the printer
responds to this request by telling the computer that it is in trouble (paper
jam, out of paper, etc.), a message is sent to the console telling the operator
what is wrong with the printer. These terminal types are recommended for
remote spooled printers as well as local spooled printers and non-spooled
printers.

For terminal types 21 (7-bit) and 22(8-bit): A status request is sent to the
printer before printer initialization, at every FOPEN to the printer, and
after every carriage control (CR-LF or FF). Error messages are sent to the
console if the printer is in trouble, but since status is checked less
frequently than with termtypes 19 and 20, a problem may not be detected
as quickly. These terminal types are recommended for local spooled
printers and non-spooled printers. They can. be used for remote spooled
printers but are not recommended.

Some application printers (printers that are not compatible with 2631 B) are
configured using terminal type 18. Since Status Request Protocol is not
used with this terminal type, the driver has no way of knowing when
something has gone wrong with the printer. The application that controls
the printer must read the printer's status or data may be lost. Consult the
documentation of the application to see whether or not the application
reads the printer's status.

SPEED I N CHARACTERS
PER SECOND?

Printer ports are not speed-sensed. The line speed must correspond to the
printer's configured speed. The following speeds are supported by the
controllers:

TABLE 2-5. SUPPORTED SPEEDS FOR PRINTER PORTS

Line Speed Chars/Sec ATP ADCC ATe

110 10 Y N Y
150 15 N Y Y
300 30 y y y

600 60 y y y

1200 120 Y Y Y
2400 240 Y Y Y
4800 480 Y Y N
9600 960 Y Y N

19200 1920 Y N N

2-10



RECORD WIDTH?

ACCEPT JOBS/SESSIONS

ACCEPT DATA?

INTERACTIVE?

DUPLICATIVE?

INITIALLY SPOOLED?

DRIVER NAME?

DEVICE CLASS?

10 QUEUE=XXX?

Asynchronous Controllers and Modems

User choice. Usually 66 words (1 32 bytes), the standard page width of
most printers.

NO

NO

NO

NO

YES or NO

Yes, if you want the system to automatically spool the device at system
startup time.

No, if you want programmatic control, however, you will need to
initially spool the device yourself with: STARTS POOL.

ATP HIOASLPO

ADCC HIOTERMO (MPE IV or VIP) / HIOASLP2 (MPE V/E)

ATe IOTERMO

User choice.

NOTE The following prompt appears only in the SYSDUMP
dialog, and only if you respond YES to the SYSTEM TABLE
CHANGES? prompt.

If you are planning to run multiple synchronous printers
simultaneously, it is recommended the value be increased to . the
maximum, usually 255.

TERMINAL BUFFERS PER PORT? 1 - 12

Recommendations:

ATP and ADCC (HIOTERM2) 3 per port.
Software guarantees that a minimum number of buffers are configured.

ADCC (HIOTERMO)5 per port, minimum of 30 buffers.

ATC 8 per port, minimum of 40 buffers.

If heavy use is made of block mode I/O, or many printers are operated
concurrently, or large reads (> 1000 characters) are· common, then 12
buffers per port should be configured on all systems. (Refer to
"Terminal Buffers" earlier in this section. )
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ATP, ADCC, and ATC COMPARISON

Each HP 3000 environment (whether it is hardware or software) has its restrictions and advantages that
must be considered when you are going from one HP 3000 environment to another. A comparison of the
differences between the three asynchronous interfaces available in the UP 3000 family of computers is
listed below.

TABLE 2-6. COMPARISON OF ASYNCHRONOUS CONTROLLERS

ATP ADCC(MPEIV ATe
ADCC (MPE V IE) orMPE VIP)

Terminal Type 6,9,10,12,13, IS, 16, 4,6,9, 10, 12, 13, IS, 0-6,9,10,12,13,15,
18 16, 18, 19, 31 16,18,19,31

Printer 19,21 (7-bit)"and 20, 19 (7 -bit only) 19 (7-bit only)
Terminal 22 (8-bit)
Types

Terminal 0, 1, 9 (eliminates all For Series 30/33 - 0- 5 o- 7: speed-sensed and
Subtypes speed-specified and (eliminates all speed-specified devic-es

half -duplex devices) speed-specified and supported for direct or
half-duplex devices). modem connect and -for
For Series 39/4X - 0, 1, both full and half
4, 5 (eliminates all half duplex.
duplex devices).

Printer 14 (direct) and I 5 14 (direct) and 15 14 (direct) and 15
Subtypes (modem) for printers (modem) for printers (modem) for printers

that support Status that support Status that support Status
Request protocol. Request protocol. Request protocol.

Paper Tape Paper Tape Mode is Paper Tape Mode is not It is supported under
Mode not supported. supported. Terminal Type 6.

Delay Terminal Types 5 and The NULL character is Delays are used after
Character 6 provide a delay of used for delays (that is, CR, LF, and/or FF with
Requirements O. 3 seconds after the the start bit is followed the datacomm line held

CR, LF and/or FF. by seven zeros and the in the mark condition.
Terminal Type 9 appropriate parity bit). See Table 2-7B for the
provides a delay of O. 3 See Table 2-7A for the number of nulls sent per
for LF and FF, none number of nulls sent per CR or LF, and TABLE
for CR. ADCC will CR or LF, and TABLE 2-7C for the number of
use the NULL 2-7C for the number of nulls sent per FF.
character for delays. nulls sent per FF.
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TABLE 2-6. COMPARISON OF ASYNCHRONOUS CONTROLLERS (cont'd)

Initial Speed
and Parity
Sensing

Parity
Control

Input
Character
Handling
(7-Bit)

XON/XOFF
Handshake

ATP
ADCC (MPE VIE)

Performed by the
hardware, up to 19200
bps (ATP) or 9600 bps
(ADCC), resulting in a
line speed and
generation of even
parity or the use of
8-bit pass-through (no
parity checking).

The 8th output bit can
be set (via FCONTROL
logic) to odd or even
parity, or to 8-bit
pass -through.

The 8th input bit is
passed through in
standard and unedited
modes with parity
disabled. With parity
enabled,it is both
checked and generated.

XON!XOFF characters
are never ignored.

ADCC(MPE IV
or MPE VIP)

Performed by software,
up to 2400 bps,
resulting in a line speed
and generation of even
parity or the use of
8-bit pass-through (no
parity checking).

The 8th output bit can
be set (via FCONTROL
logic) to odd or even
parity, or to 8-bit
pass-through.

The 8th input bit is
passed through in
standard and unedited
modes with parity
disabled. With parity
enabled, it is both
checked and generated.

When a write is not
posted to the driver,
XON!XOFF characters
are ignored.

ATe

Performed by hardware,
up to 2400 bps,
resulting in a line speed
and generation of either
even or odd parity.

The 8th output bit can
set (via FCONTROL logic)
to odd or even parity, to
8-bit pass-through, or
forced to 1.

The 8th input bit is
forced to zero in
standard and unedited
modes with parity
disabled. When parity
is enabled, it can be set
to either generate and
check parity or generate
but NOT check parity.

XON!XOFF characters
are never ignored.
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TABLE 2-7A. # TIME DELAY CHARACTERS BY SPEED(BPS) FOR ATC

TERM 2400 1200 600 300 150 110
TYPE BPS BPS BPS BPS BPS BPS

0 o IF o LF o LF o LF o LF o LF

90 CR 30 CR 6 CR 3 CR 2 CR 1 CR

1 0 LF o LF o Lf o LF o Lf o LF

90 CR 30 CR 6 CR 3 CR 2 CR 1 CR

2 o Lf o LF o LF o IF o LF o Lf

90 CR 30 CR 6 CR 3 CR 2 CR 1 CR

3 0 LF o LF o Lf o IF o IF o LF

25 CR 15 CR 7 CR 5 CR 3 CR 1 CR

4 4 LF 4 LF 4 LF 4 IF 4 IF o LF

o CR o CR o CR o CR o CR o CR

5 45 LF 7 LF 3 LF 1 IF 1 LF 1 LF

125 CR 75 CR 45 CR 25 CR 10 CR 10 CR

6 45 LF 35 LF 20 LF 10 LF 5 LF 3 LF

o CR o CR o CR o CR o CR o CR

9 4 LF 4 LF 4 LF 4 LF 4 LF o LF

o CR o CR o CR o CR o CR o CR
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TABLE 2-7B. # TIME DELAY CHARACTERS BY SPEED(BPS) FOR· ADCC(HIOTERMO)

TERM 9600 4800 2400 1200 600 300 150 110
TYPE BPS BPS BPS BPS BPS BPS BPS BPS

4 4 LF 4 LF 4 LF 4 LF 4 LF 4 LF 4 LF 0 LF

4 CR 4 CR 2 CR o CR o CR o CR o CR o CR

6 45 LF 45 LF 45 LF 35 LF 20 LF 10 LF 5 LF 3LF

o CR o CR o CR o CR o CR o CR o CR o CR

9 4 LF 4 LF 4 LF 4 LF 4 LF 4 LF 4 LF o LF

o CR o CR o CR o CR o CR o CR o CR o CR

TABLE 2-7C. # TIME DELAY CHARACTERS PER FF (ANY DELAY TERMINAL TYPE)

TERM 2400 1200 600 300 150 110
TYPE BPS BPS BPS BPS BPS BPS

ATC 255 240 120 60 30 20

ADCC (HIOTERMO) 0 255 240 120 60 30
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TERMINAL TYPE CHARACTERISTICS

The terminal type is a set of characteristics that define much of the relationship between your device and
the controller. Each controller supports a subset of the terminal types available (refer to Table 2-8).
Tables 2-9 through 11 show the terminal types and their characteristics for each asynchronous controller.
All of the terminal types available and their associated characteristics are shown in Table 2-12.

The terminal types supported for each controller are:

TABLE 2-8. SUPPORTED TERMINAL TYPES

Controller Device Type 16 Device Type 32

ATP and 6,9, 10, 12, 13, 15, 16, 18,31 or 19,20,21 ,22 or user-created
ADCC (MPE VIE) user-created

ADCC 4,6,9,10,12,13,15,16,18,31 19
(MPE IV or VIP)

ATC 0,1,2,3,4,5,6,9,10,12,13, 19
15,16,18,31
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TABLE 2-9. ATP AND ADCC (HIOTERM2) TERMINAL TYPES AND CHARACTERISTICS

Characteristics

Page-block mode data transfers supported.

Formfeed characters changed to linefeed.

(ESCAPE): enables echo; (ESCAPE]; disables echo.

(CONTROLlT dumps the input buffer to the device.

Data Flow Control Characteristics

ENQ/ACK Protocol:

ENQ and ACK used as the protocol characters.

Blocks of 80 characters between ENQ's

ENQ/ACK timeout is 10 seconds.

ENQ/ACK Timeout Actions:

Send more data.

Send ENQ; restart timer.

Report timeout to console.

Delay issued after each Carriage Return,
Linefeed, or Formfeed.

XON/XOFF protocol enabled.

Action upon receipt of XOFF:

Wait indefinitelY.

Perform serial printer status request and act
upon response.

Start XON/XOFF timer; notify console if it
expires.

Before each write is completed, device status is
requested to ensure that the data is received
withouterror.

Terminal Types

10 12 13

6 S 10 1~ 13 1516 18

Terminal Types

10 12 15 16

10 12 15 16

10 12 15 16

10 12

15 16

6 9

6 9 10 12 13 15 1618 19 20 21 22

6 9 10 12 13 151 6 18

19 20

21 22

19
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TABLE 2-9. ATP AND ADCC (HIOTERM2) TERMINAL TYPES
AND CHARACTERISTICS (cont'd)

Character Width Characteristics Terminal Types

7-bits only. 19 21

7 or 8 bits 6 9 10 13 16 18

8-bits only. 12 15 20 22

Read Processing Characteristics Terminal Types

Read echo initially enabled. 6 9 10 12 15 16 18

Additional Backspace Response:

None. 9 10 12 18

Write and delete character.

Write Line Feed. 6 15 16

Write Space and Second Backspace.

Write EM character

Delete Line (ICONTROLIX) enabled. 6 9 10 12 13 15 16 18

DC 1, DC3, and ICONTROLlY removed from input 6 9 10 12 13 15 16 18
data.

Linefeeds, Dels, and Nulls stripped from input 6 9 10 12 13 15 16 18
data.

Reads are triggered by DC 1. 6 9 10 12 13 15 16
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TABLE 2-10. ADCC (HIOTERMO) CHARACTERISTICS BY TERMTYPES

Characteristics

Page-block mode data transfers supported.

Formfeed characters changed to linefeed.

(ESCAPE): enables echo; [ESCAPE); disables echo.

[CONTROLlT dumps the input buffer to the device.

Data Flow Control Characteristics

ENQIACK Protocol:

ENQ and ACK used as the protocol characters.

Blocks of 80 characters between ENQ's

ENQIACK timeout is 10 seconds.

ENQIACK Timeout Actions:

Send more data.

Send ENQ; restart timer.

Report timeout to console.

Delay issued after each Carriage Return,
Linefeed, or Formfeed.

XON/XOFF protocol enabled.

Action upon receipt of XOFF:

Wait indefinitely.

Perform serial printer status request and act
upon response.

Start XON/XOFF timer; notify console if it
expires.

Before each write is completed, device status is
requested to ensure that the data is received
without error.

Terminal Types

10 12 13

4

4 6 9 10 12 13 15 16 18

Terminal Types

10 12 15 16

10 12 15 16

10 12 15 16

10 12

15 16

469

4 69 10 12131516 18 19202122

4 6 9 10 12 13 15 16 18

19

19
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TABLE 2-10. ADCC (HIOTERMO) TERMINAL TYPES AND CHARACTERISTICS (cont'd)

Character Width Characteristics Terminal Types

7-bits only. 19

7 or 8 bits 4 6 9 10 13 16 18

8-bits only. 12 15

Read Processing Characteristics Terminal Types

Read echo initially enabled. 4 6 9 1012 15 16 18

Additional Backspace Response:

None. 9 10 12 18

Write and delete character.

Write Line Feed. 6 15 16

Write Space and Second Backspace.

Write EM cha.racter 4

Delete Line ([CONTROLIX) enabled. 469 10 12 13 15 16 18

DCI) DC3, and (CONTROLlY removed from input 469 10 12 13 15 16 18
data.

Linefeeds) Dels) and Nulls stripped from input 4 6 9 10 12 13 15 16 18
data.

Reads are triggered by DC I. 4 6 9 10 12 13 15 16
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TABLE 2-11. ATC TERMINAL TYPES AND CHARACTERISTICS

Characteristics

Page-block mode data transfers supported.

Formfeed characters changed to linefeed.

[ESCAPEI: enables echo; [ESCAPEI; disables echo.

[CONTROLIT dumps the input buffer to the device.

[ESCAPEIA, [ESCAPEIB, [ESCAPEIC,
[ESCAPEID, [ESCAPEIE, [ESCAPEIH,
[ESCAPEII, and {ESCAPEIJ deleted from the input
stream.

Data Flow Control·Characteristics

ENQIACK Protocol:

ENQ and ACK used as the protocol characters.

Blocks of 80 characters between ENQ's

ENQIACK timeout is 10 seconds.

ENQIACK Timeout Actions:

Send more data.

Send ENQ; restart timer.

Report timeout to console.

Delay issued after each Carriage Return,
Linefeed, or Formfeed.

XON/XOFF protocol enabled.

Action upon receipt of XOFF:

Wait indefinitely.

Perform serial printer status request and act
upon response.

Start XON/XOFF timer; notify console if· it
expires.

Terminal Types

10 12 13

o 4

o - 6 9 10 12 13 15 16 18

9

Terminal Types

10 12 15 16

10 12 15 16

10 12 15 16

10 12

15 16

o - 6 9'

o - 6 9 10 12 13 15 16 18 19

o - 6 9 10 12 13 15 16 18

19
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TABLE 2-11. ATC TERMINAL TYPES AND CHARACTERISTICS (cont'd)

Data Flow Control Characteristics Terminal Types

Before each write is completed, device status 19
is requested to ensure that the data is
received without error.

Character Width Characteristics Terminal Types

7-bits only. 19

7 or 8 bits o - 6 9 10 13 16 18

8-bits only. 12 15

Read Processing Characteristics Terminal Types

Read echo initially enabled. o - 6 9 10 12 15 16 18 31

Additional Backspace Response:

None. 9 10 12 18

Write and delete character.

Write Line Feed. S 6 15 16

Write Space and Second Backspace.

Write EM character 4

Delete Line (lCONTROLIX) enabled. o - 6 9 10 12 13 15 16

DCI, DC3, and (CONTROUY removed from input 6 9 10 12 13 15 16 18
data.

Linefeeds, Dels, and Nulls stripped from o - 6 9 10 12 13 15 16 18
input data.

Reads are triggered by DC 1. o - 6 9 10 12 13 15 16
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NOTE

Each controller supports only a subset of the possible terminal types. See
Table 2- 8 to see which of the following terminal types are support by your
particular controller.

TABLE 2-12. TERMINAL TYPE CHARACTERISTICS

2 4 5

ECHO (on/off) ON ON ON ON ON ON-

ECHO CNTl with Esc:; ON ON ON ON ON ON
-----------1---'---- -------.-----+---..- ----------~----'

Char Size (0=7,1=8) 7-BIT 7-BIT 7-BIT 7-B!T 7-BIT 7-BIT

NO

NO

NO

OFF

DC1

o CHAR

NULl(O)

NUll(O)

OFF

o SEC

OFF

OFF

.3 SEC

.3 SEC

SEC

2-23

OFF

OFF

OFF

o SEC

ON

OFF

OFF

10 SEC

NO NO
1---.

I NO NO

NO NO

OFF OFF

DC1 DC1

80 CHAR o CHAR

.ENQ("5) NUll(O)

ACK(%S) I NUll(O)

NO NO NO

NO NO NO

I NO NO NO

I OFF OFF OFF

I DC1 DC1 DC1

80 CHAR 80 CHAR 80 CHAR

ENQ(%5) ENQ("5) ENQ(%5)

ACK(%S) ACK(%S) ACK(%S)

ON ON ON

10 SEC 10 SEC 10 SEC

OFF OFF OFF

OFF OFF OFF

Send DC3 Before CCTl

ENO/ACK Flow Cntrt

ENQ/ACK Block Size

2S31 B Esc Seq Fix

Strip IF on Read

ACK Char

ENQ Char

Device Has Init. String

ENQ Timeout

XOFF Timer Enabled

Read Trigger Char

ACK TImeout Action

_~_R_:_:_::_: ~__:_._:__:._:._-~l-*~:M ::._:_:__.._1__:_;__:_::__1-- _
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TABLE 2-12. TERMINAL TYPE CHARACTERISTICS (cont'd)

6 I 7 4 8 I~ 10 I 11

-~-H-O-(-~-/-~-)---_-~--O-N-_-~~_~= ~-t~-~-~--~-
ECHO CNTL with Esc :; ON i ON ON; ON , ON I ON

Char SIze (O=_~~~ +~ _~ 7~rr T -;-~~=t-=;~~-l-~~~;=~~
Default Parity Check ~--~~--~~~---!--~-_L----~~---l----~~-_--.-L~

Write Default Parity J_ 000---tl_-~-t-~~-J-~--L-~----I--0IlD_

Read Default Parity -L- _~~~__-+ ~DD __--=--t ODD_ ~L--~~~--ii_~~~__L- __~-
Block Mode Support __-l~ONE _~~~E$P~E I U~~:~::tl_~_~~ ~NE$~AGE ~__~~~AGE

Backspace Response Code I LF ! NULL ! NULL I NULL ! NULL I NULL

Process CNTRL X I YES I -~~-I- YE~---i---';'----I---~-·-t---;;--

PrDceoa FF -L-~ -r~1 _~-~~t ~=L=~J-=~=
Check 2631 B status ! NO I NO I NO I NO ! NO +1 NO

XONjXOFF Raw CntrI -! ON i ON -t-;;---r--~----j---;;- . ----;;;;--
Sbip DC1/0C3~~~J YESl--~L -YES -1~-~~=t-~1~==
Strip EN on Read ; YES i -;H YES ! YES I YES i YES

~,l I --+- I
Strip LF on Read ,NO NO I, NO _+-,.NNOO __-L

1

-~NOO -T!~NOO...--_. __.-

Device Has Init. String I NO NO NO i . N+- - I I -+-----+-- _
Send DC3 Before CCTL : YES ! NO ~ NO ! NO ! NO : NOI -t-----+----- I --:-.- I

2631 B Esc Seq Fix : OFF !... OFF II OFF j OFF i OFF I OFF

!.', -+--- i -+---+---+--
Read Trigger Char DC1; Del : DCl i Del I Del I oct---------+-t----t---+- I --- I I

ENQ/ACK Block Size ; 0 CHAR ! 80 CHAR I 80 C~+_~CHAR ~~ C~~~HAR

ENQ Char !_ NULL{O)__+-~~_L~Q{X5?--!- NULL{O) _~_ENQ(X5) I~__
ACK Char I NULL(O) I ACK("6) ! ACK(X6) : NULL(O) I ACK(X6) I ACK(X6)
------_. I -----1--___ I I I ,

ENQ/ACK Flow Cntrt OFF! ON .. I ~. OFF ! ON I ON

ENQ lim~_. 0 SEC GSEC 110~~~;;;-
ACK Timeout Action-----1- OFF i OFF l~-L~~-.L- OFF--i----~--
XOFF Timer Enabled 1 OF~~ ~__J ~~ I OFF I OFF

CR delay i NONE I NONE i NONE NONE. NONE NONE

lFdelay r-~.NONEI NONE-- ---~t--NONE -NO~

-FF delay I .3 SEC I .NONE I NONE NONE NONE NONE
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TABLE 2-12. TERMINAL TYPE CHARACTERISTICS (cont'd)

~-~---+-~-l-~-l--~~~---i--~-­
:::: ~:~O:~th Esrl---:~-T-~~t--~-~~- --+--::---+~----+---~--

-t-.---------.---- 1.----------... ~+----.- .. ··---r-·-----·---·---+---------<
Char Size (O=7.1=~) ----l 8-BIT _L:-~I:_._l.--~~~I:--.1---~-B~~-_--l--.-~~~I.__!-=-_~~_..
Default Parity Check I OFF I OFF i OFF : OFF I OFF l OFF

-- --+--- --i-------t----~+- -- ----~- ---.------ ------
Process CNTRL X i YES YES I YES I YES I YES YES

Proc••• FF ---r--~-~ -J-~~~-~t-~~--~~-~:~~=--t~:~-~~l~~~~
Check 26318 status I NO I NO i NO ! NO I NO. I NO

--+----__---+- ..--.. - ..-.~.. - t--------·-· .. ···.. +.- .. -----. ---- .. -~----- ..---.-..-4----.---...-.-

XON/XOFF Flow Cntrl I ON.! ON ! ON i ON I ON. I ·ON
-----j----a---·--·L.--···-·_·_··· .. _.._t·__ ..···_·_· · __··~----·---·---···--+--.···--····----1-··--··---------

Strip DC1/DC3 on Read ! YES i YES I YES! YES ! YES ! YES
-----------.+----------t-.- --_._--. ;-------- .....---t---..... --...-- +-~._-- ...-.. _.. -+..---.---.
Strip EN on Read ~:.__~_ . YES I YES __+-_ YES---l~-l-~~-
Strip LF on Read : NO i NO : NO ! NO I NO I NO

DevIce Hoe Inl~ String 1-~--r_i~_T---NO~r--~--l-~~---~~=

2::::: :0:.CCTL i :F: t~~~i}l±~~J~~±-:;:----
Read Trigger Char ! DC1 .. i DC1 . ! OC1.· I DC1 1·.. DC1 !. ··DC1

ENQ/ACK B~oCk Size -r;o C-;;-r~t8;_1-~~-~~-r-;~~.;~-T;~-~~~;-1-·-~~·~~;--

~~~ -~~~I-~t~~~~
:::/::: FlowCntrl I ACK(%6). ~NULL(O)~ACK(%6)--~~K(%~b:~(~~CK(%6)

~~_ +-~;;~--r-~~:C-I-~~~~+-7~~S~;~~
ACK TImeout Action i OFF I o;;;-T ~ ON.. I ON.. I OFF

XOFF TIm.r Enobl.d j- OFF -+-~-;;;;;---r-~;--t--;;;--T-~;---

CR d.loy I NONE -+--;;;;-;;-t--;;-o-;;;1~;;~~t-~ONE -~-=;ONE -

~ ::~ =~~~~i~_~~-=t~~~t:f ::~Ef~~~~l~£~:;=
•• 0 - RESUME WRITE W/NO ENQ 2. - REQUEST STATUS

1- RESUME WRITE W/SINGLE ENQ :5 - REPORT TIMEOUT ERROR
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TABLE 2-12. TERMINAL TYPE CHARACTERISTICS (cont'd)

22

OFF

2631 B Esc Seq Ax

--_.=t--~---+-;--~O-+~-ECHO (on/off) ON : OFF OFF I OFF----------------- --------r---.----- .._- --._----t-------+---
ECHO CNTL wtth Es.:..:.~--l--~i-.~-.tl_OFF_ ..__.t.-~ ..O~ OFF

Char SIze (0=7.1=8) 7-BIT I 7-BIT 8-BIT i 7-BIT 8-BIT--------_.--.- ---_..,..._------- -.-,----+---
::::.:::: : +--=Er :__h;~_ -~--
Read Default Porfl¥ ODD ~D. ODD -t ODD I --;;;;;;--
Block Mac:e SUpport NON~ __~E -=1 NONE I NO~PONE-
Bacl<apace Response Code NULL LF. LF I LF ! LF

Process C~~-;---- ~--±-.--;;-r-- NO I -N~I--~~-
P~ FF YES -, YES -CYES-+----;;.--t-~-

~:l:ow:~-----r~--+-~:+ :-~ :B-
~~dl-~---;;-I--~--t--NO I NO

strip EN on Read t--~-I N;;-t---;;;;-~h-~ NO

strip LF on~~~~~ - NO _=_I__~>- NO~~~~__

Device Has Intt. Strfng NO I YES YES YES I YES

S;dDC"3-~C~-'~-~""c NO NO--r-;;-
1----

OFF OFF OFF I ON I ON

o SECo SECo SECo SEC

OFF

ENQ Char

ENQ Timeout

ENQ/ACK Flow Cntrl

ACK Timeout Action ~ OFF OFF I OFF
-XO-FF--n-m-e-r-E-na--b-led----'--O-FF--+-1 - OFF I ---O-FF---+--O-FF'--r;FF--

Read Trigger Char I {O)NULL ! (O)NULL (O)NULL ~ (O)NULL (0)NULL

ENQjACK Block SIze -r-;;-.;;;i~~CHAR i- 0 CHAR 0 ~--
-\ NULL(O) NULL(O) NULL(O)! NULL(O) NULL(O)

-AC-K-Ch-a-r==~~~~~~~~-_-I--N·ULL(O) NULL(O) NU~ NULL(O)~Uu.(o)

I
t

OFF OFF OFF OFF I O~
! 0 SEC

NONE

NONE

LF delay

CR delay NONE NONE NONE I NONE

NONE NONE - NONE!NONE

-FF-d-e1-oy--------+--NO-N-E--+--N-O·-N-E-·- --N-O-N-E---+--N-O-N-E--l1f------N-O·-N-E-
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INPUT MODES AND TERMINAl EDiTINu

Commands and data can be input to the computer in Character Mode or in Block Mode. The significant
differences between Character Mode and Block Mode are summarized in Table 2-13. Record Separator
or Group Separator are those characters typically defined by software to be End-of-Recordcharacters in
page block mode.

TABLE 2-13. COMPARISON OF CHARACTER AND BLOCK MODES

Feature

Standard End-of- Record
Character

EOR Character with
Transparent Editing

Character Mode

Carriage Return

Character Defined in
fCONTROL(25) and in
rCONTROL (41 ).

Page Block Mode

Record Separator or Group
Separator for HP Terminals

Record Separator or Group
Separator for UP Terminals

Pacing Methods Input:
Output:

OC1-data.
ENQ/ACK
XON/XOff

Input: (DC1-DC2-DC1) -data
OUtput: ENQjACK

XONlxOfF

Echo Facility

System Break

Subsystem Break

Full-Duplex: Enabled
Half~Duplex: Disabled

OK to Use

OK to Use

Disabled

Should not be used.· When the
computer sees a break, it assumes
the terminal is operating in
Character Mode.

Should be used at the end of the
data. If it is used in the middle of
the data, it can cause the data to
overrun the interface.
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Standard Editing

In Character Mode, all of the keys listed in Table 2-14 can be used in terminal editing. However, do not
include any of the editing characters in the input data stream when using input devices with speeds
greater than 20 characters per second (independent of line speed) and note that AUTO LF can only be
used with MPE V/E (version 6.00.00 or later) systems.

In Block Mode, all of the HP terminal editing keys can be used when preparing data for input. However,
avoid embedding control characters within the data. Because bursts of data are sent to the computer, the
interface frequently does not have time to interpret and respond to control characters embedded within
the data, with resulting data overruns and I/O errors. The interface may be able to process one or two
characters at the end of the data.

For both Character and Block Modes, do not transmit long strings of special characters with function
keys. Avoid programming type N or T function keys with either a high density of special characters in a
given string or more than two special characters in a row. This could cause data overruns and an I/O
error.

TABLE 2-14. SPECIAL CONTROL FUNCTIONS--STANDARD EDITING

Key Function

(BACKSPACE) or (CONTROLI H Deletes previous character from the current input line. The. response of
the terminal depends on the TermType and the type of terminal.
HP264x and HP262x terminals connected to the port with the TermType
10 backspace the cursor once each time the key is pressed.

[BREAK) Requests system break, suspending current program and returning control
to MPE. Will cause loss of some data if program is writing to terminal at
the same time as the [BREAK) is pressed.

(CONTROLJA On the system console, or where console has been moved (logical console)
via the : CONSOLE command, it indicates that a console command follows.

(CONTROLIF The Acknowledge character for the Enquiry/Acknowledge handshake.
(ACK) HP terminals transmit it automatically.

lCONTROLIQ Causes the writing of output to the terminal to be resumed (after its
(DCI or XON) suspension by (CONTROLlS).

ICONTROllR Significant for terminals with Block Mode, only. Indicates that the
(DC2) terminal is ready to transmit a block of data. HP terminals strapped for

Page Block Mode operation automatically send a DC2 when IENTER I is
pressed (or when (RETURN), defined as the I ENTER) key, is pressed).

(CONTROLIS Causes writing of output to the terminal to be suspended. (lcONTRoqQ used
(DC3 or XOFF) to resume.)

2-28



Asynchronous Controllers and Modems~

TABLE Z-14. SPECIAL CONTROL FUNCTIONS--STANDARDEDITING (eont'd)

Key

LINEFEED (LF) or
[COMTROLlJ

(RETURN.) or ICONTROUM

(CONTROLIRIRETURNI
(two character
sequence)

(ESCAPEI:

(two character
sequence)

(ESCAPE) ;

(two character
sequence)

Binary Editing

Function

Deletes all of current line being typed. The computer sends three
exclamation points (! ! 0, followed by a Carriage Return and a Line Feed.

You may enter a new line after deleting the old line.

Requests a subsystem break. (Use during execution of some part of a
program to halt that execution and obtain a program prompt.) ATC only:
If your terminal is in Tape Mode, (CONTROlIY returns it to Normal Mode.

ADCC, ATC, and ATP:For MPEV!E, on terminals with a Line Feed key,
pressing the key causes the computer to write a Carriage Return.

This facility is primarily for- those terminals that do not have an
automatic line wrap-around feature.. When input record is longer than
width of terminal line, the LF character may be included so that input
will be displayed on more than on.e line. In this way, the overstrike of
characters in the last column position of the terminal will be avoided.

Normal end-of-record character. When echoed to terminal, causes
cursor or typing head to return to the beginning of the line.

When embedded anywhere in the input stream, this character pair and all
data up to and including the CR are stripped and a DC 1 (lCONTROUQ) is
wriHen to the terminal.

Causes Echo to be turned on, so characters typed at terminal are echoed
back to the terminal

DO NOT USE while your terminal is operating in Block Mode.

Causes Echo to be turned off, so characters typed at the terminal are not
echoed back to the terminal. Echo should be turned off in Block Mode.

In Binary Editing, no special characters are recognized, except [CONTROLIA on the console. All data you type
in at your terminal (control characters or others) is passed by the interface to the user's Terminal Buffers.
Your input is terminated by read timeout or the number of characters input, rather than by some control
character (such as Carriage Return). Consult docUlnentation on your program for more information.
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Transparent Editing

Sometimes the program you are running will switch your port to Transparent Editing Mode. During
Transparent Editing, all control characters except those produced by the keys listed in Table 2-15 are left
in your input data stream (and hence, are not acted upon by the asynchronous interface).

TABLE 2-15. SPECIAL CONTROL FUNCTIONS--TRANSPARENT EDITING

Key Function

(RETURNI When Echo is enabled, it causes the cursor or typing head to return to the
beginning of the same line. The character that indicates,the
end-of-record is defined programmatically. In Transparent Editing
Mode, the Line Feed character is not sent to the terminal upon receipt of
the Carriage Return character.

(CONTROlIF(ACK) The Acknowledge character for the Enquiry/Acknowledge handshake, if
enabled; otherwise, it is a data character.

(BREAKI Causes a system break (when enabled) and transfers control to MPE.
When: RESUME is entered, Transparent Editing is resumed.

(CONTROLIA On system console, indicates that the next input will be a console
command. When command execution is complete, Transparent Editing is
restored.

ICONTROLlQ (DC 1 OR The "Resume Output" character is the XON/XOFF handshake. This
XON) character is stripped from the input data.

ICONTROLIR (DC2) When input as first character, it is stripped out. A DC 1 (ICOMTROLIQ) is
then written to the terminal. When not input as the first character; DC2
is a data character.

ICONTROllS The "Halt Output" character of the XON/XOFF handshake. This
(DC3 OR XOFF) character is stripped from the input data.
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RECOMMENDED MODEMS

Hewlett-Packard does not recommend the use of half-duplex modems. Full-duplex modems are
recommended at one of the (or equivalent) speeds shown in Table 2-16.

TABLE 2-16. RECOMMENDED ASYNCHRONOUS FULL-DUPLEX MODEMS

Modem

BELL 1031

BELL 202T

BELL 2I2A

HP 13265A

HP 35016A

HP 35141A
(SUPPORT LINK)

Baud Rate Supported

ATP: 110,300
ADCC: 150,300
ATC: ItO, 150,300

ATP: 110,300,600,1200
ADCC: 300)- 600, 1200
ATe: 110,150,300,600,1200

ATP: 110, 300, 1200
ADCC: ISO, 300, 1200
ATC: 110,150,300,1200

ATP: 110,300
ADCC: 150,300
ATC: 110, 150,300

ATP: 110, 300, 1200
ADCC: 150,300,1200
ATe: 110,150,300,1200

ATP: 110,300,1200
ADCC: 150, 300, 1200
ATC: 110,150,300,1200

Notes

Dial-up, auto-answer.

4-wire leased nne. For logon at 600
baud ADCC (HIOTERMO) ports must
be configured SubtypeS
(speed-specified,full duplex modem
port}. Also, can Ibg on at ~nother

speed and use :SPEED command to
change to 600 baud.

Dial-up, auto-answer. Use at 1200
baud with HS (High Speed) switch on;
other baud rates withHS switch off.

Dial-up. Compatible with the Bell
103· modern.

Dial-up. Compatible with Bell 103,
212, and Racal-Vadic VA 3-400
modems. At 1200 baud, the HS
switch must be on. If ordering
through Racal-Vadic, use model
number VP3451PA.

Auto-dial/auto-answer. Compatible
with Bell 103 and 21 2 modems. If
ordering through Racal-Vadic, use
model number VP212HA.



Asynchronous Controllers and Modems

TABLE 2-16. RECOMMENDED ASYNCHRONOUS FULL-DUPLEX MODEMS (con't)

Modems

HP 37212A

HP 92205A

VA 3400

VADIC 34XX Series

Baud Rate Supported

ATP: 110,300,1200
ADCC: 150, 300, 1200
ATC: 110, 150, 300, 1200

ATP: 110, 300, 1200
ADCC: 150, 300, 1200
ATC: 110, 150, 300, 1200

ATP: 1200
ADCC: 1200
ATC: 1200

ATP: 110,300, 1200
ADCC: 150, 300, 1200
ATC: 110, 150, 300, 1200

Notes

Dial-up, auto-answer. Compatible
with Bell 103 and 212 modems, as
well as CCITT V. 22 protocol.

Hayes Smartmodem 1200. Auto-dial
and/or auto-answer. Compatible
with Bell 103 and 212 modems.

Dial-up or 2-wire leased line. NOT
Bell compatible.

Several modems available, each
compatible with the VA 3400
modem. Most are compatible with
either or both of Bell 103 and 212
modems.

When a dial-up modem is used, the terminal operator will not be able to change the baud rate after
logging on. The use of the : SPEED command with dial-up modems is not recommended.

All of these modems (in Table 2-16) pass through any parity bits they receive. Refer to the appropriate
modem manuals and local telephone company for strapping information. Refer to "Modem Options" for a
summary of options for HP and Bell modems.
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MODEM OPTIONS

Following are the recommended asynchronous modems and options to be used in conjunction with the
ATC, ADCC, and ATP. For further definition of these options/modem capabilities refer to the
appropriate Hewlett-Packard or Racal-Vadic modem reference manual, or to the relevant Bell System
Technical Reference publication that is available from your local Ben System Representative.

HP MODEMS

HP 13265A

Direct connect, full duplex, originate only modem· with 300 baud rate. Compatible with Bell 103/113
modems or. equivalent. Cable is a So--pin connector for use with HP 262X terminals. For HP 264X
terminals, the 02640-60239 asychronous datacomm board is required; order option 001 for the cable with
a 30-pin hooded connector.

For more information, refer to the HP 1326SA User·s Manual (13265-90001).
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HP35016A and VADIC 3451P/A

TABLE 2-17. RECOMMENDED UP, VADIC MODEM OPTIONS

Option Description Recommendation

Al Attended Disconnect ON

A2 Respond to Remote Test Enable ON

A3&AS Character Length - 10 bits A3 ON, AS OFF

A4 103 Operation Enabled ON

A6 Standard Options Mode Disabled OFF

A7 Loss of Carrier Disconnect Disabled OFF

BI Remote DLB Select ON

B2 Controlled by DTE OFF

B3 Originate/Answer OFF

B4 Maximum Data Rate 1205 BPS OFF

B5 Auto Disconnect/Abort Timer Enabled ON

B6 Data Timing Asynchronous OFF

B7 Data Set Ready in Test DSR ON OFF

WI-W5 Top Board Straps OUT
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This modem is provided with each HP 3000. For more information, refer to the HP Support Link User's
Guide (35141-90001).

Operating Modes

Data Format

Data Rate

Interface

Automatic or manual originate and/or answer.

SeriaI~ binary) asynchronous

212 Mode: 11 70 to 121 2 bps
103 Mode: 0 to 300 bps

RS-232-C

TABLE 2-18. STANDARD OPTION SETTINGS FOR HP 35141

Option No. Name Standard Setting Code

01 Standard Options Enabled 01*1
02 Data Format Asynchronous 02*1
03 Data Rate Select Modem control 03*2
04 103 Operation 212/103 04*1
05 Character Length 10 bits 05*3
06 Originate!Answer Mode OriginatelAnswer 06*1
07 Slave Clock Disabled 07*2
08 DTR Control Terminal Control 08*2
09 Disconnect Control Unattended 09*2
10 Carrier Disconnect Enabled 10*1

11 Space Disconnect Disabled 11*2
12 Space on Disconnect Disabled 12*2
13 Abort Timer Disconnect Enabled 13*1
14 Respond to Remote Test Enabled 14*1
15 DSR Control Forced ON 15*3
16 CXR Control Forced ON 16*1
17 Linking Enabled 17*1
t8 ALB From Terminal Disabled 18*3
19 Auto Answer Enabled 19*1
20 Terminal Bell Enabled 20*1

21 Local Copy Enabled 21*1
22 Dial Mode Auto Select 22*3
23 Blind Dialing Disabled 23*2
24 Call Progress Detect Enabled 24*1
25 Failed Call Delay 60 seconds 25*2
26 Auto Redial Disabled 26*9
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Bell Modems

Bell 103J and 1130 Modems

0-300 Bits/sec, Asynchronous
Full duplex on 2-wire operation
Works with another 103/113 or equivalent modem, or with another
21 2A or equivalent modem.

TABLE 2-19. RECOMMENDED 103J/113D MODEM OPTIONS

Option Description Computer Terminal

Al Send Space Disconnect X X

B3 Receive Space Disconnect X X

CS Loss of Carrier Disconnect X X

D7 Fail Safe State on CN Circuit OFF X X

E9 Auto Answer YES X
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Ben 2028 Modem

Asynchronous, half duplex, with Reverse Channel, in switched network applications.
Speed 1200 bits per second.
Not supported on an HP 3000/4X/6X.

TABLE 2-26. RECOMMENDED20ZS MODEM OPTIONS

Option

Al
A2

B3
B4

cs

D8

E9
EID

Fl1

Description

Local copy on primaty
No local copy on primary

Local copy on Reverse
No local copy on Reverse

Telephone company engineer timing
options

Data Set Ready Interface lead OFF in
Analog loopback test mode

Automatic Answer IN (Note 2)
Automatic Answer OUT (Note 2)

Signal ground connected to Frame
Ground

Computer

x

(Note 1)

x

x

x

x

Terminal

x

x

x

x

x

1. If terminal has internal echo capability to provide local copy use B4, otherwise specify B3 for
local copy.

2. Auto answer depends on application. Generally, the terminal is dialed manually, and the
computer auto answers.
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Bell 202T-L1A Modem

Asynchronous Modem, provides Self Test, Analog Loopback and Remote Test capabilities.

Generally, used with HP 3000 at 1200 bits per second; full duplex on normal 3002 channel 4-wire service
(no reverse channel).

Subtype 4 is preferred for configuration without speed sense. (Subtype 0 may also be used, however, when
noisy line or power failure may cause potential trouble with speed sense.)

TABLE 2-21. RECOMMENDED 202T-LIA MODEM OPTIONS

Option Description Computer Terminal

A2 No local copy on primary channel X X

B4 No local copy on reverse channel X X

C5 Telephone company engineer timing X X
options

D7 Telephone company engineer control X X
options

EtO Reverse channel not installed X X

FII Signal Ground connected to Frame X X
Ground
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BELL 212A Modem

8- 300 bits per second asynchronous
1200 bits per second asynchronous

Compatible with· 103/113 type modem at 300 bits per second, and 212 type modem at 1200 bits/second
fun duplex type operation.

Use subtype 1 or 5.

TABLE 2-2:1. RECOMMENDED 21ZA MODEM OPTIONS

Option

A2

B3

C6

D8

EIO

FIt

Des.cription

Customer selected disconnect options
a. Send space disconnect
b. Receive space disconnect
c. Loss of carrier disconnect

Automatic Answer

Customer selectedEIA interface
a. Data set ready (CC) indication

for analog loop
b. Clear to send (CB) and

carrier (CF) indications
c. Signal ground to frame
d. Answer mode indi~ation (CE)
e. Interface speed indication
f. Speed control
g. Interface controlled DL
h. CN & TM assignments

Customer selected modes
a. 1200 bps operation
b. Character length
c. Transmitter timing
d. Speed mode
e. Receiver responds to DL

Make BusylAnalog Loop (eN) circuit
disabled

TELCO Option Table tip-ring make
busy

Computer

IN
OUT

IN

YES

OFF

COMMON

IN
OFF
OUT
HS

OUT
CN-25

ASYNC
10

INT
DUAL
OUT

OUT

don't care

Terminal

OUT
IN

don't care

OFF

COMMON

IN
OFF
OUT
HS

OUT
CN-25

ASYNC
10

INT
DUAL

don't care

OUT

IN
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ATP/ ADCCIATe CABLES

Whether a device is connected directly or through a modem, the connection mode determines the kind of
cabling that must be used. To directly connect anRS 232 device to the ATP, ADCC, or the ATC, three
wires are needed; one for a transmit line, one for a receive line, and one for a ground line. To directly
connect an ATP to an RS 422 interface connection requires two wires for transmission, two for reception,
and one for grounding. Modem connections require cables that conform to the Hewlett-Packard
implementation of the RS-232-C, V. 21 or V. 23 interface standards. To ensure proper performance, be
sure to consult the manuals for the equipment you are connecting via cable. Check closely the
specification for the maximum cable length.

Hewlett-Packard sell cables for all supported connections (refer to Table 2-23). Consult the Computer
User's Catalog for ordering information. Hewlett-Packard does not guarantee the proper operation of
devices connected through custom-built cables.

RS-232-C Cables

Refer to Figure 2-1 for diagrams of the connectors designated as 1M, 2F, 3 (M and F), 4 (M and F), 5, 6
(M and F) and 7 (M and F). In the tables below, the cable part numbers shown first are to be used to order
replacement cables. For your reference, the part numbers given below in parenthesis are the numbers
used when ordering the cable as part of a new system installation.

Cable Manufacturing Specifications

The specification establishes requirements for a 3 or 25 pin conductor external low voltage unshielded
computer cable with overall jacket: U. L. style 2560. The maximum length for an RS-232-C specjfied
cable is 50 feet.

Electrical

Voltage Rating

Mechanical

Singles
Insulation
Cable Lay

Jacket
Color

2-40

30V for Class 2 wiring systems only (220V rms test between conductors).

Three or twenty-five 26 (7 x 34) AWG tinned copper; tinned after stranding.
PVC, seven-mil minimum wall thickness; rated at +600 C.
Twist singles for flexibility.
Fillers, cloth or nylon binding may be used for a smooth, round construction.
PVC, 35-mil minimum wall thickness; rated at +60oC.
Jade Gray per Visual Color Std., HP Part No. 6009-0021.
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o
e

1 50-pin male (for 262X Terminals); 2- 30-pin female (for 264X Terminals); 3M (male) and 3F (female)
standard 2S-pin RS-232C connectors; 4M (male) and 4F (female) 14-pin multipoint cable connectors. 5
is a 48-pin connector, not shown. 6M (male) and 6F (female) 3-pin connectors for HP 3000 series 64
ATP RS-232 interface. 7M (male) and 7F (female) S-pin connectors for HP 3000 series 64 ATP RS-422
interface. Above connectors not to scale.

Figure 2-1. Diagrams of Common Cable Connectors
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CABLES AND MODEMS
A

TERMINALS
A

Included with,
PrintingTerminal

~~
Cables
Not included with

~1~~~~~~~{~·~
~.

~~
Cables _m__
Not included wIth

DiSPlaY1i.erml.nat.~Order Separately.

~ 262xCRT

13222N/M

~

I~
I 13242MN

L~

2675Ar Cable Option

~
I 301, 302 or 303

I Cable Included
I 'with terminal (2M)

Hardwired 300620 I A. t\..
up to ~-------:---"'----l ~
50 feet (Optional) . I

L-l

'I
Remote~30062C<<l30062B[»Mode~~rt:ModemS~30062C(_ J I

(Optional)* l . (Optional)*
ReqUIred. Order Separately

Key:
4-- Male OTe Connector

--< Female OTE Connector

--a PC Edge Connector

*Onlyoption 001 is supported for RS-232-C distance specifications.

Figure 2-2. Point-to-Point Cable Configilrations
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TABLE 2-23.HP 262X or UP 125 (Both Port 1) (Not for UP 2621, 2629L, 2382A)

Part Number Length

13222... 60001 16.7 ft.
03222N) (5 m)

92217A 50 ft.
(15 m)

13222-60002 16.7 ft.
(l3222M) (5 m)

92217B 50 ft.
(IS m)

13222-60003 6.6 ft.
(13222C) (2m)

92217C 50 ft.
(15 m)

13222-60005 16.7 ft.
(l3222Y) (5 m)

92217E 16.7ft.
(13222X) (Sm)

Description

Cable: 50-pin 1M to 25-pin 3M. Used with U. S. modems
Bell 103A, 202C/D/S/T, 212A, and with Vadic 3400 signal
compatible acoustic couplers. Also used with HP 1000 and
HP 3000 System multiplexers.

Longer 13222N cable.

Cable: 50-pin 1M to 2S-pin 3M. Used with European 103
or 202C type modems. Shielded.

Longer 13222M cable.

Cable: 50-pin 1M to 25-pin 3F. Used for standard
RS-232-C communications.

Longer 13222C cable.

Cable: 50-pin 1M to 2S-pin 3M. Three-wire cable with
EMP protection for terminal from lightning-induced
transients.

Cable: 50-pin 1M to 25-pin 6M. Used as an RS-232-C
interface cable for an HP 3000 Series 6X ATP.

TABLE 2-24. MODEM CABLES

Part Number

30062-60020
(30062B)

30062-6006.1
(30062B, Opt. 00l)

5061-2403
(13232U)

Length

25 ft.
(7.6 m)

50 ft.
(15 m)

5 ft.
O. S m)

Description

Cable, 2S-pin 3M to 2S-pin 3M. Connects an HP3000 to
modem types Bell 103 and 2025.

Cable, 2S-pin 3M t02S-pin 3M. Connects an HP 3000 to
modem types Bell 103 and 2025.

Modem Eliminator Cable: 2S-pin 3F to 2S-pin 3F.
Bypasses modem and connects an HP 13232P cable to an
HP 1000, to an HP 3000, or to another terminal.
Unshielded.
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TABLE 2-25. UP 262X, UP 125 (Both Port 2), UP 2621,2629L,2382A,120,150

Part Number Length Description

13242-60001 16.7 ft. Cable: 25-pin 3M to 25-pin 3M. Used with HP 1000 or
(l3242N) (5 m) HP 3000 Systems, with U. S. modems Bell I03A,

202C/D/S/T, 2I2A, and with Vadic 3400 modems; acoustic
couplers (signal compatible only). Shielded.

92218A 50 ft. Longer 13242N cable.
(15 m)

13242-60002 16.7 ft. Cable: 25-pin 3M to 2S-pin 3M. Used with European
(l3242M) (5 m) 202C-type modems. Shielded.

92218A 50 ft. Longer 13242M cable.
(15 m)

13242-60005 16.7 ft. Cable 2S-pin 3M to 25-pin 3M. Three-wire cable with
(13242Y) (5 m) EMP protection for terminal from lightning-induced

transients.

92218C 50 ft. Longer 13242Y cable.
(l5 m)

922180 16.7 ft. Cable: 25-pin 3M to 3.... pin 6M. Used as an RS-232-C
(l3242X) (5 m) interface cable for an HP 3000 Series 6X ATP.

13242-60010 16.7 ft. Cable: 25-pin 3M to 25-pin 3M. Used with RS- 232-C
(13242G) (5 m) compatible serial printers such as HP 2601/2631/2635.

Shielded.

13242-60011 16.7 ft. Cable: 25-pin 3M to 25-pin 3F. Used with RS-232-C
(l3242H)· (5 m) compatible serial printers. Shielded.

40242-60002 16.7 ft. Cable: 25-pin 3F to 25-pin 3M. RFI-filtering modem
(40242Z) (5 m) bypass cable used for HP 2621B and HP 2629L terminals.

40242-60003 16.7 ft. Cable: 25-pin 3F to 25-pin 3M. RFI-filtering extender
(40242C) (5 m) cable used with HP 2621B and HP 2629L terminals.

40242-60004 16.7 ft. Cable: 25-pin 3M to 25-pin 3M. RFI -filtering modem
(40242M) (5 m) cable used with HP 2621B and HP 2629L terminals.
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TABLE 2-26. HP 264X POINT-TO~POINTTERMINALS

Part Number Length

02640-60043 15 ft.
(13232A) (4.5 m)

92219A 50 ft.
(15 m)

02640-60131 15 ft.
(l3232N) (4.5 m)

92219B 50 ft.
(15 m)

5061-2409 15 ft.
(13232M) (4.5 m)

92219C 50 ft.
(15 m)

02640-60059 5 ft.
(l3232C) (1.5 m)

92219D 50 ft.
(15 m)

02640-60128 15 ft.
(13232Y) (4.5m)

92219E 50 ft.
(15 m)

92219F 16.7 ft.
(l3232X) (5 m)

Description

Cable: 30-pin 2F to 25-pin 3M. Used with U. S. modems
Bell 103A, and 202C/D/S!T; signal-compatible acoustic
couplers. Also used with HP 1000 and HP 3000 System
multiplexers.

Longer 13232A cable.

Cable: 30-pin 2F to 25-pin 3M. Used with U. S. modems
Bell 103A, 202C/D!S/T, and 212A, and with Vadic 3400;
signal-compatible acoustic couplers. Also used with
HP 1000 and HP 3000 System multiplexers.

Longer 13232N cable.

Cable: 30-pin 2F to 25-pin 3M. Used with European
202C-type modems.

Longer 13232Mcable.

Cable: 30-pin 2F to 25-pin 3F. Used with standard
asynchronous direct connect to non- HP computer.

Longer 13232C cable.

Cable: 3D-pin 2F to 25-pin 3M. Three-wire cable with
EMP protection for terminal from lightning-induced
transients.

Longer 13232Y cable.

Cable: 30-pin 2F to 3-pin 6M. Used as an RS-232-C
interface cable for an HP 3000 Series 6X ATP.
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TABLE 2-27. RS-232-C EXTENSION CABLES.

Part Number Length Description

173SSA 9 ft. Cable: 2S-pin 3M to 2S-pin 3M. Pins 1-2S wired
(2.3 m) end-to-end.

31391A 16.7 ft. Cable: 2S-pin 3F to 2S-pin 3M.
(30062C) (Sm)

313918 33.4 ft. Longer 3006 2C cable.
(10 m)

31391C SO ft. Longer 30062C cable.
(30062C, Opt. 001) (IS m)

30062-60012 100 ft. Cable: 25-pin 3F to 25-pin 3M. Pins 1- 25 wired
(30062C, Opt. 002) (30m) end-to-end, unshielded.

92219G 12.5 ft. Cable: 25-pin 3M to 25-pin 3M. Pins 1- 8, 11, 12, 19,
(3.8 m) 20,22, 23, 25 wired end-to-end.

30062-60018 25 ft. Cable: 25-pin 3F to 25-pin 3M. Hardwire extension; pins 2,
(30062D) (7.6 m) 3, 7 wired end-to-end.

92215A SO ft. Longer 30062D cable.
(IS m)

30152-60001 16.7 ft. Cable: 25-pin 3F to 3-pin 6M; the 3F is a block RS-232-C
(30152A) (5m) connector. Used as an adapter cable between an HP 3000

Series 64 ATP and an existing RS-232-C terminal cable.

30153-60001 50 ft. Cable: 3-pin 6F to 3-pin 6M. Used as an extension cable
(30153A) (IS m) for an HP 3000 Series 6X ATP RS-232-C interface.
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RS-422 Cables

5 Pin RS422 Hardwire or Extension Cable for ATP

The specification establishes requirement fora 5 conductor shielded cable - UL styles 2464 and 106l.
The maximum length for an RS-422 cable is 4000 feet.

Electrical

Voltage Rating

Conductor Resistance, DC
Mutual Pair Capacitance
Stray Capacitance
Pair-to-Pair Balanced
Crosstalk

Mechanical

Singles
Insulation
Colors

Cable Lay
Shield (Inner)
Shield (Outer)
Jacket
Color

300V for class 2 wiring system, rms @800C (lOOOV rmsbetween conductors
and conductors to shield).

<30 ohms/l 000 ft.
<=22 pf between wires in pair.
<=40 pf between one wire and aU others (grounded)
>=40 dB of attenuation at 150KHz between any two pairs.

Two twisted pairs plus one single AWG 24(7X32) tinned, stranded copper.
PVC
One conductor of each twisted pair - white; the other conductors - blk,
brn. Single conductor - red.
Twist the twisted pairs around the single.
Metallized polyester; metalization facing outward
Braid from AWG 36 tinned copper for 85% minimum coverage.
PVC, 35 mil minimum wall thickness.
Pearl Gray cabinet per HP Visual Color Standard 6009-0108.

TABLE 2-28. HP 3000SERIES 6X ATP, RS-422 CABLES

Part Number

30154-60001
(30154A)

92216A
(13222P)

92216B
(132321)

92216C

13242P

Length

100 ft.
(30 m)

16.7 ft.
(5 m)

16.7 ft.
(5 m)

16.7 ft.
(Sm)

16.7 ft.
(5 m)

Description

Cable: 5-pin 7M to 5-pin7F. Extender cable for
connecting an HP 3000 Series 6X ATP and an RS-422
interface cable.

Cable: 50-pin 1M to 5-pin 7M. Used with HP 262X
terminals. Five-wire cable for terminal to an HP 3000
Series 6X ATP, RS-422.

Cable: 30-pin 2F to 5-pin 7M. Used with HP 264X
terminals. Five-wire cable for terminal to an HP 3000
Series 6X ATP, RS-422.

Cable: 37-pin 5M to 5-pin 7M. Used with HP2688 printer.
Five-wire cable for printer to an HP 3000 Series 6X ATP,
RS-422.

Cable: 5-pin 7M to 2S-pin 3M. Used with 293x printers,
2686A printer, and 2392A terminal.
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Cable Construction

Construction instructions for cable assemblies for the ATP are in the Point-to-Point Workstation I/O
Reference Manual, (Appendix D). Recommended tools, parts ordering information, pin diagtams, assembly
procedures, and testing information are included. The following cable assemblies are covered:

• Three-pin male ATP to 25-pin female RS-232-C adapter cable,

• Three-pin male ATP to three-pin female RS-232-C extension cable,

• Five-pin male to five-pin female RS-422 extension cable.

NOTE

For more information, refer to the Data Terminals Cabling Manual (PIN
02640-90185)

U. S. Modern Cable (30-pin 2F to 2S-pin 3M)

COMPUTER OR MODEM TERMINAL
(DCE) (DTE)

(BA) SEND DATA -2 -+-- 2 -SEND DATA (BA)
(BB) RECEIVE DATA -3~3 -RECEIVE DATA (BB)
(CA) REQUEST TO SEND -4 -+-- 4 -REQUEST TO SEND (CA)
(CB) CLEAR TO SEND 5 ----+- 5 CLEAR TO SEND (CB)
(CC) DATA SET READY -6 ----+- 6 -DATA SET REACY (CC)
(AB) COMMON RETURN -7~7 -COMMON RETURN (AB)
(CF) CARRIER DETECT -8 ----+- 8 -CARRIER DETECT (CF)

(SCF) SECONDARY CARRIER SECONDARY CARRIER
DETECT -12 ----+- 12 -DETECT (SCF)

(SDA) SECONDARY REQUEST SECONDARY REQUEST
TO SEND -19 -+-- 19 -TO SEND (SCA)

(CD) DATA TERMINAL READY-20~ 20 -DATA TERMINAL READY (CD)

(CH) FREQUENCY SELECT -23 ---+ ·23 -FREQUENCY SELECT (CH)

MALE FEMALE
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.-------DATA TRANSMISSION CHANNEL-------.

DATA DATA
COMMUNICATION TERMINAL

EQUIPMENT EQUIPMENT

TELECOMMUNICATIONS
NETWORKDATA DATA

TERMINAL COMMUNICATION
EQUIPMENT EQUIPMENT

STATION A STATION B

Figure 2-3. Communications Network Components

Modem Connect (25-pin 3M to 25-pin .3M)

COMPUTER
(DTE)

DATA SET
(DCE)

-CLEAR TO SEND (CB)
-DATA SET READY (CC)
-COMMON RETURN (AB)
-CARRIER DETECT (CF)

SECONDARY REQUEST
-TO SEND (SCA) (1)
-SECONDARY RECEIVE

L1NESIGNAL DETECT
(SCF)

(BB) RECEIVE DATA

(BA) SEND DATA
(CF) CARRIER DETECT

(CD) DATA TERMINAL READY

(AB) COMMON RETURN
(CA) REQUEST TO SEND
(SCF) SECONDARY RECEIVE

LINE SIGNAL
DETECTOR (3)

(SCA) SECONDARY REQUEST
TO SEND (3)

(ce) DATA SET READY
(CB) CLEAR TO SEND
(CH) FREQUENCY SELECT (2)

3
2~1-, ~32 -SEND DATA (SA)

. ~ -RECEIVE DATA (BB)
~4 -REQUEST TO SEND (CA)

5
6

~1-+++-I~7

- ~8

10 10
11~ 11
12- L - ~12

:~ J:~
19 19 -SRTS (1)
20 ~20 -DATA TERMINAL READY (CD)
22 22
231lE ;r.23

MALE FEMALE

1. Required for 202S data sets only - physically strapped together in the modem. The
DTE (refer to Figure 2- 2) can control SCA from either pin 11 or pin 19.

2. European modems only.

3. For 202C modems; Pin 11 is Supervisory Transmitted Data (SBA) at the DCE. Pin
12 is Supervisory Receive Data (SBB) at the DCE. Cross connect pins 11-12 and
12-11.
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Special Cables

For unsupported terminals directly connected on an ATC that need RS232C signals -- configure as
subtype 4, and construct cable as follows:

COMPUTER
(OTE)

(BA) SEND DATA
(BB) RECEIVE DATA

(AB) COMMON RETURN

EIA COMPATIBLE DEVICE
(DCE)

2~ 2 SEND DTA (BA)
3~3 RECEIVE DATA (BB)
4 r--4 REQUEST TO SEND (CA)
5 ~5 CLEAR TO SEND (CB)
6 [DATA SET READY (CC)
7~ ~7 COMMON RETURN (AB)
8 CARRIER DETECT (CF)

20 20 DATA TERMINAL READY (CD)
MALE MALE

To cable terminals on an ADCC 202T modem -- configure as subtype 0 and construct using the following
special cable:

COMPUTER
(OTE)

(BA) SEND DATA

(BB) RECEIVE DATA

(AB) COMMON RETURN

2-50

EIA COMPATIBLE DEVICE
(DeE)

PIN PIN
2L~2 SEND DATA (BA)

3~~3 RECEIVE DATA (BB)
4 4 REQUEST TO SEND (CA)

7~---....7 COMMON RETURN (AB)

9 9 POSITIVE DC TEST

20 20 DATA TERMINAL READY (CD)
MALE MALE
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SELECTED MPEINTRINSICS

TABLE 2-29. FCONTROL CONTROL CODES

Codes Function

To cause a carriage control directive to be sent to the terminal or printer.

4 To set an FREAD timeout value.

10 To change device input speed.

11 To change device output speed.

12 To enable character echoing.

13 To disable character echoing.

14 To disable the System Break function.

15 To enable the System Break function.

16 To disable the Subsystem Break function.

17 To enable the Subsystem Break function.

18 To disable Tape Mode (Series II and III only).

19 To enable Tape Mode (Series II and III only).

20 To disable the timer that measures the duration of FREAD.

21 To enable the FREAD duration timer.

22 To read the results of an FCONTROL call made with a control code of 21.

23 To disable parity checking.

24 To enable parity checking.

25 To define line-termination characters for terminal input. Refer to Table 2-27.

26 To disable Binary Editing Mode.

27 To enable Binary Editing Mode.

28 To disable Block Mode processing by the user program.

29 To enable Block Mode processing by the user program.
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TABLE 2-29. FCONTROL CONTROL CODES (cont'd)

Codes

34

35

36

Function

To print! ! ! at the terminal when an input line is deleted.

To block printing of ! ! ! at the terminal when an input line is deleted.

On Series II/III, to enable parity generation, but not parity checking, by the port.

On Series 3X/4X/6X, to determine the current parity. Refer to Table 2-28.

37 To allocate a non-: JOB and non-: DATA-accepting terminal.

38 To set the Terminal Type. You must call FDEVICECONTROL for a user-defined
terminal type.

39 To determine the current Terminal Type. On Series 3X/4X/6X, MPE V or later, a
value of 0 is returned for user-defined terminal types.

40 To determine the current device output speed.

41 To enable Transparent Editing Mode.

43 To abort a pending NO-WAIT I/O request.

A large majority of FCONTROL codes affect all files open on a device. Consequently, when you close the
file named in one of these calls, the action of the FCONTROL call will still be in effect for the other files.
Only five apply to the file whose file number was used in the call. Table 2- 26 shows the scope of each of
the FCONTROL control codes:

TABLE 2-30. AFFECTS OF CONTROL CODES

FCONTROL Codes Affecting all Files on the
Device

4, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22,
23, 24, 34, 35, 36, 37, 38,
39, 40, 41, 43

FCONTROL Codes Affecting only the File
Specified in the FCONTROL Call

25, 26, 27, 28, 29

When the device is closed, all parameters are reset to defaults. (Refer to IIActions on FCLOSE" for device
close actions.)

2-52



Asynchronous Controllers and Modems

The following characters may not be defined as alternate End -of - Record characters for devices attached
to any of the port controllers:

TABLE 2-31. UNRECOGNIZED ALTERNATE EOR CHARACTERS

ASCII Character Terminal Keys Octal Code

NUL (Null) [CONTROLl@ %0

BS (Backspace) [cONTRoLlH %10

LF (Line Feed) [CONTROLlJ %12

CR (Carriage Return) [CONTRoLlM %15

DCI (XON) [CONTROLlQ %21

DC2 (CONTROUR %22

DC3 (XOFF) [CONTROUS %23

CAN (Cancel) [CONTROLlX %30

EM (End of Medium) (CONTROLlY %31

ES (Escape) [CONTROLI [ %33

DEL (Rubout) %177

In addition, when you are working at the console, (CONTROLlA cannot be defined as an EOR character.
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TABLE 2-32. RESULTS OF parity'parm -- fCONTROl(36).

Code ATP ADCC(MPE IV ATC
ADCC (MPE VIE) or MPE VIP)

0 Input: Input: Input:

Even parity checked) Even parity checked) No checking -- bit 8
if enabled. if enabled. set to O.

Output: Output: Output:

Bit 8 set to 0, Even parity generated, All 8 bits transmitted.
if enabled. if enabled.

I Input: Input: Input:

Odd parity checked) if Odd parity checked) if No checking -- bit 8
enabled. enabled. set to O.

Output: Output: Output:

Bit 8 set to I, if Odd parity generated, Bit 8 set to 1.
enabled. if enabled.

2 Input: Input: Input:

Even parity checked, Even parity checked, Even parity checked,
if enabled. if enabled. if enabled.

Output: Output: Output:

Even parity generated, Even parity generated, Even parity generated
if enabled. if enabled. if bit 8 of the

character to be output
'is O.

Odd parity generated
if bit 8 of the
character to be output
is 1.

3 Input: Input: Input:

Odd parity checked) Odd parity checked) Odd parity checked)
if enabled. if enabled. if enabled.

Output: Output: Output:

Odd parity generated, Odd parity generated) Odd parity generated,
if enabled. if enabled. if enabled.
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FCHECK Status and Error Codes

The following File System error codes could result from an error during a terminal or printer related
intrinsic call; Table 2- 33 shows the status codes returned by the driver in the Terminal "IOQII and the
corresponding File System code (in decimal) that is returned in the errorcode parameter.

TABLE 2-33. FCHECK STATUS AND ERROR CODES

Status FS Code

0

0

4 20

13 21

23 22

53 24

24 27

34 28

11 31

33 32

43 33

173 95

153 97

163 98

Meaning

Operation not completed or not started.

Operation completed normally.

End of file reached.

Invalid operation requested by program (e. g. "set Terminal Type to -24").

Parity error occurred during read.

Read Limit Timer set by user expired. (Tinler set via FCONTROL (4) .)

Terminal or printer not ready (not on line,modem Data Set Ready signal
not "high)" line disconnected.)

Block Mode Read Timer (set by terminal driver) expired. Timer expires if
the driver never receives the RS character. A data overrun at the port
controller or a problem with the terminal's function keys could prevent
the driver from receiving the EOR character.

Timing error--device was not serviced in time, or a data overrun
occurred.

Read of line ended on an alternate end-of -record character.
(A character defined via FCONTROL (25) .)

Input/output operation aborted by the ABORTIO command (or some other
program-external action).

Data lost, no buffer was available, or a tapemode (PTAPE) record oitoo
great a length was sent.

The read was halted because the terminal operator hit (BREAK l. The File
System will automatically re-start the read when the operator enters the
: RESUME command.

The te:rminaloperatortyped (CONTROL)Y (requesting a Subsystem Break), but
no [CONTROLlY PIN exists.

User attempted to set an expiration value for the Read Limit Timer
greater than the maximurn allowable value of 32767 seconds.
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Functions of FDEVICECONTROL

There are a number of items available through FDEVICECONTROL, which are specified in Table 2-34.
The table shows you the item number, along with the type of access and the type of variable for that
item.

Byte and byte arrays are accessed through integers and integer arrays to
make all accesses through word addresses. Single bytes are stored in the
right half of the integer; byte arrays are stored packed beginning in the left
half of the first word of the integer array. Items listed as a logical word
are set based on bit 15 of the words passed. The returned values are -1 if
the value is true and 0 if the value is not true.

TABLE 2-34. FDEVICECONTROL ITEM NUMBER.

Item #

1
11
12
15

27
28

2-56

Access

R/W
R/W
R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W

R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W

Type

IA
L
I
I

I
I
I
I
I
I

IA

Function

Terminal type file name
Parity checking and generation enabled
Type of parity (refer to Table 2-28.)
Unedited mode characters: the returned value has the
following format:
bits (0:8) = subsystem break character
bits (8:8) = special EOR character
Enquiry character
Acknowledge character
Enq/Ack block size
ACK timeout option
Carriage Return (CR) delay (in tenths of a second)
Line Feed (LF) delay (in tenths of a second)
Form Feed (FF) delay (in tenths of a second)
Device originated XON/XOFF enabled.
O=Disabled
1=Enabled
XOFF timer value (zero is disabled)
Block mode types supported:
O=Neither 1=Line Block 2=Page Block 3=Both
Block mode alert character
Block mode trigger character
Read trigger character (zero js no read trigger)
Console attention character
Backspace character
Cancel line character
Type 1 EOR characters
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TABLE 2-34. FDEVICECONTROL ITEM NUMBER (cont.)

Item #

56
57

Access

R/W
R/W
R/W
R!W
R/W
R/W
R/W
R/W
R/W
R!W

R/W
R

Type

IA
IA
L
L
L
IA
L
I
L
I

Function

Type 2 EOR characters
Subsystem break characters
XON/XOFF stripped
Subsystem break stripped
Console attention stripped
Stripped characters
Form Feed (FF) allowed in output data
Form Feed (FF) replacement character
Line Feed (LF) wraparound enabled
Backspace response action:
1=Nothing 2=Control-Y 3=Linefeed
4=Slash 5=Erase Character
Data bits per character (only 7 or 8 bits supported)
Last subsystem. break character accepted.

1 Programmatic control of these parameters may not be available on future versions of the HP 3000
system. Control via user defined terminal types will be available.

2 Future terminal I/O controllers will not support this feature.

Actions on FCLOSE

On any fCLOSE, the following actions are taken:

• Clear tape mode
• Re-enable [CONTROLIX Echo
• Disable read timeout
• Reset parity to logon

• Clear transparent mode
• Disable read duration timer
• Clear Subsystem break
• Return TBUF's

When the last file opened against the terminal is closed, a "device close" is issued by the file system. The
actions taken on a device close (or modem disconnect) are:

• Clear all parity
• Clear ENQ/ACK wait
• Clear XON wait
• Perform fCLOSE
• Return EOF-saved TBUF's

flush I/O
• Clear tape mode
• Turn Echo on
• Disable System Break
• Disable Break
• Clear logon termtype

• Hang up modem, if connected to modem
• Disable ENQ/ACK protocol
• Clear DC2 received
• Clear Break mode and Console mode
• Clear printer information
• Clear logon parity
II) Set to default termtype
• Initialize half-duplex mode

and full-duplex mode
• Start idle read waiting for speed-sense
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ATP ERROR MESSAGES

The messages listed in Table 2-35 occur during ATP initialization (ATPINIT). ATP must be in control
(up and running) to receive these messages.

Some of these messages are followed by a system failure, which results in a system failure message (shown
in Table 2- 37), followed by a halt. When a halt occurs, a software dump should be initiated.

TABLE 2-35. ATP MESSAGES

Message Recovery

ATP MESSAGE (1) The data segment size Sysdump the system and reduce the number of
needed for DRT nn is am words too large. The terminal buffers first.
number of terminal buffers and/or the number
of units must be reduced for the DRT.

ATP MESSAGE (2) No disc space available for Attempt a RECOVER LOST DISC SPACE
the data segment for the DRT nne Hence, all operation. If this fails, something is probably
units for this DRT will be inoperative. wrong with the disc. Contact your HP

Representative.

ATP MESSAGE (3) No memory available for Verify that the AVAILABLE MEMORY specifies
the data segment for the DRT nne Hence, all at least 512 kb. If not, there is a serious system
units for this DRT will be inoperative. fault. Contact your HP Representative.

ATP MESSAGE (4) Can't lock the data Attempt a COLDSTART. If the problem
segment for the DRT nn in memory. Hence, persists, call your local HP Representative.
all units for this DRT will be inoperative.

ATP MESSAGE (5) Due to an error reported Attempt a COLDSTART. If the problem
earlier, the console can not be set to the proper persists, call your local HP office. Note, this is
state. Hence, it is not possible to continue. followed by S.P. #703. See Table 2-37 for the

recovery to be taken.

ATP MESSAGE (6) Cannot load the ATP The ATP driver may be missing. Perform an
software. Hence, it is not possible to continue. UPDATE with the latest Installation Tape (IT).

ATP MESSAGE (7) Channel for DRT nn is not The Synchronous Interface Board (SIB) is not
responding. Hence, all units for this DRT will responding. Contact your HP Representative.
be inoperative.

ATP MESSAGE (8) Inconsistent internal tables. Attempt a reload as it suspected that MPE was
Hence, it is not possible to continue. not loaded properly. If the problem continues,

contact your HP Representative for assistance.

ATP MESSAGE (9) Unexpected hardware error Possible ATP problem. Contact your HP
on channel for DRT nne This situation could Representative. However, the ATP subsystem is
cause problems in the future. still considered operational.
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TABLE 2-35. ATP MESSAGES (Cont'd)

Message

ATP MESSAGE (10) Asynchronous Interface
Board (AlB) nn for DRT m does not respond.
Hence, units pp thru qq will be inoperative.

ATP MESSAGE (11) Unable to set the console
to the proper state. Hence, it is not possible to
continue.

ATP MESSAGE (12) No data segment is
available for DRT nn. . Hence, all units for the
this DRT will be inoperative.

ATPMESSAGE (14) Unable to access the
system configuration file. Hence, the default
number of terminal buffers per port (nn) will
be used for the data segment for the DRT mrn

ATP MESSAGE (l 5) Invalid speed (in
characters per second) specified for unit nn
(DRT mrn). Hence, the default speed (pp) win
be used.

ATP MESSAGE (16) Unable to set unit nn
(DRT mm) to the proper state. Hence, this unit
will be .inoperative.

ATP MESSAGE (17) Unitnn for the DRT mrn
exceeds the highest allowable unit number pp.
Hence, this unit will be inoperative.

ATP MESSAGE (1 &) Subtype nn aspecified for
the unit mn(DRT pp) is invalid. Hence, the
default term type (qq) will be used.

ATP MESSAGE (19) Term types nnspecified
for unit mm(DRT p.invalid. Hence, the default
term type (qq) will be used.

Recovery

The AlB indicated a hardware problem. Contact
your HP Representative. NOTE: The units
should be marked BROKEN and UNFIXABLE
when you execute the BROKEN command in
ATPDSM. If they are just marked BROKEN,
then attempt a reset of the ports using the RESET
command.

The system is attempting to come up for the first
time or it is attempting to recover from a Power
Failure. Verify that the console is operational.
If it is, then your should attempt a
COOLSTART. If the problem persists, contact
your HP Representative.

There is a possible problem when loading MPE,
therefore, a COLDLOAD, or RELOAD must be
performed. lithe problem persists, contact your
HP Representative.

This situation could cause problems elsewhere in
the system operations. If you.receive this
message when the next system is loaded, you
should have it investigated by your account
System Engineer.

Verify I/O configuration for the proper speed
specification. If it.is not correct, start the system
with a COOLSTART and correct the speed.

Possible ATP hardware problem. Contact your
HP Representative.

The highest allowable UNIT His 9 S. Verify the
I/O configuration.

The valid substypes for the ATP subsystem are 0,
1, 9, 14, and 1S. Verify that the I/O
configuration is correct for this unit.

The valid terminal types for ATP are 6, 9, 10,
12) 13,15,16,18,19,20,21, and 22. Verify
that the I/O configuration is correct for this
unit.
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TABLE 2-35. ATP MESSAGES (Cont'd)

Message

ATP MESSAGE (20) Logical device nn specifies
a previously defined physical unit. Hence, this
logical device will be inoperative.

ATP MESSAGE (21) Unable to perform I/O to
the console. Hence, it is not possible to
continue.

ATP MESSAGE (22) Device type for logical
device nn and its assigned driver do not match
(rrm versus pp). Hence, it is not possible to
continue.

ATP MESSAGE (23) Logical device nn specifies
device type rrrn, however, the driver configured
does not support devices of this type. Hence,
this unit will be inoperative.

ATP MESSAGE (24) The number of terminal
buffers for DRT nn have been increased to the
minimum number rrm allowed for the pp unit.

ATP MESSAGE (25) The junction panel for
Asynchronous Interface Board (AlB) nOn for
DRTnrn does not respond. Hence, every mode
unit on this AlB will be inoperative.

ATP MESSAGE (25) The junction panel for
Asynchronous Interface Board (AlB) nn for
DRT nrn does not respond. Hence, every direct
connect unit on this AlB may not respond.

ATP MESSAGE (26) The junction panel for
Asynchronous Interface Board (AlB) nn for
DRT nrndoes not support modem units. Hence,
every modem unit on this AlB will be
inoperative.
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Recovery

This situation could cause problems in the
future. Verify the I/O configuration for errors.

Verify that the console is operational. If so) then
there is a problem with MPE. Perform a
COLDSTART to clear the problem. If the
console is bad, contact your HP Representative.

There is a problem outside of the ATP that could
involve memory hardware. This message will be
followed by a S. F #710. Perform a software
dump then attempt a COLDSTART. If the
problem persists, contact your HP
Representative.

ATP subsystem has 2 driver names. HIOTERMI
for device type 16. HIOASLPO for device type
32. Verify the I/O configuration for this
LDEV.

The algorithm in the ATP initiation procedure
requires a minimum number of TBUF's to be
allocated. To correct this, increase the number
of terminal buffers per port via SYSDUMP.

It is possible to have these units operational by
changing the subtype from 1 to 0 (direct
connect). Otherwise, there is a hardware
problem on the modem mother board that must
be repaired in order to have these units
operational as modem ports. Call your HP
Representative.

Units are probably still functional because only
the MSC chip is suspected as being bad. MSC is
required for modem connections. However,the
board should be checked out. Contact your HP
Representative.

It is possible that an AlB was configured with the
wrong subtype for a direct connect mother
board. Verify that all modem units are
c-onfigured for the correct AlB/mother board
combination.
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TABLE 2-35. ATP MESSAGES (Cont'd)

Message

ATPMESSAGE (27) Self test failed on the
Modem Controller Chip (MCC) for unit nn for
DRT mm. Consequently, the state of the juncti
panel is not known. Hence, this direct connect
unit may not respond.

ATP MESSAGE (27) Self test. failed on the
Modem Controller Chip (MCC) on
Asynchronous Interface Board (AlB) nn for
DRT mm .Hence, every modem unit on this
AlB will be inoperative.

ATP MESSAGE (27) Self test failed on the
Modem Controller Chip (MCC) for unit nn for
DRT mm. Hence, this modem unit will be
inoperative.

ATP MESSAGE (28) Self test failed on the
Modem Scanner Chip (MSC) for unitnn for
DRT mm. Hence,. this modem unit will· be
inoperative.

ATP MESSAGE (28) Self test failed on the
Modem Scanner Chip (MSC)on the junction
panel for Asynchronous Interface Board (AlB)
nn for DRT rrm. Hence, every modem unit on
this AlB will be inoperative.

ATP MESSAGE (29) The Port Controller Chips
(PCCs) for each modem unit on Asynchronous
Interface Board (AlB) nn for DRT mm are
incompatible with the Modem Controller Chip
(MCC) on this AlB. Hence, every modem unit
on this AlB will be inoperative.

ATP MESSAGE (30) Self test faIled to
complete on the Port Controller Chip (PCC) for
unit nn for DRT rrm Hence, this unit will be
inoperative.

ATP MESSAGE (30) Self test failed to
complete on the Port Controller Chip (PCC);
Modem Controller Chip (MCC), and junction
panel for unit nn for DRT rrm Hence, this
modem unit will be inoperative.

Recovery

Modem control is not required for direct connect
units. Therefore, the system only considers this a
warning. However, if this message repeats for
units on the same Asynchronous Interface Board
(AlB), there is probably a bad MCC chip on this
AlB and the board should be repaired. Contact
your.HP Representative.

Possible hardware problem on this AlB. Toget
the units operable, reconfigure these units as
subtype 0 then call the local HP office for
assistance in repairing AlB.

Run ATPDSM diagnostics against the entire·AIB
board to see if all units fail. If so, the AlB board
is.bad for modem ports. It could still be
reconfigured for direct connect. Contact your
HP Representative.

ATP hardware problems on the Modem Mother
board. Contact your HP Representative.

ATP hardware problems on the Modem Mother
board. Contact your HP Representative.

There are .2 possible revision levels for 6801
chips on AlB's. They can not be mixed on the
same board.. The AlB is inoperative. Contact
your HP Representative.

There is probably a bad PCC chip for this unit.
Contact your HP Representative for help in
repairing the AlB board.

There may be a problem outside of the ATP
subsystem. However, to further verify this unit,
reconfigure it as a direct connect port and repeat
the test. If the problem persists, contact your HP
Representative.
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TABLE 2-35. ATP MESSAGES (Cont'd)

Message

ATP MESSAGE (30) Self test failed to
complete on the Port Controller Chip (PCC),
Modem Controller Chip (MCC), and the
junction panel for unit nn for DRT tmI. Hence,
this direct connect unit may n respond.

ATP MESSAGE (31) Self test failed on the Port
Controller Chip (PCC) for unit nn for DRT rrm
Hence, this unit will be inoperative.

ATP MESSAGE (32) The junction panel for
unit nn for DRT nmdoes not support modem
units. Hence, this modem unit will be
inoperative.

ATP MESSAGE (33) The Port Controller Chip
(PCC) and Modem Controller Chip (MCC) for
unit nn for DRT nm are not compatible.
Hence, this modem unit will be inoperative.

ATP.MESSAGE (34) The console will not be set
inoperative. This situation could cause
problems in the future.

(Unnumbered Messages)

In order to continue, the total number of
terminal buffers for this DRT (terminal
buffers per unit time configured for the DRT)
has been reduced from nn to rrm terminal
buffers. For your future information, each
configured unit requires pp words, each
terminal buffer requires qqwords, and at least
rr terminal buffers are required for the ss
units configured.
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Recovery

Verify that the other units on the AlB, which
this unit is on, are operational. If so, there is
probably a bad PCC for this unit. Contact your
HP Representative.

This port is permanently disabled. However, the
remainder of the ports should be operational.
The AlB board must be repaired with a good
PCC chip. Contact yourHP Representative.

The AlB unit specified is probably physically
hooked up to a direct connect mother board.
Either reconfigure for a direct connect, or
connect the AlB to a modem port.

The AlB has different revisions of the 6801 chip
on it. These chips must all be the same. Have
the board repaired.

Ambiguous test results occured during the ATP
subsystem initialization. Call the local UP office
for assistance; the ATP hardware should be
verified.

The size of the extra data segment, required by
the ATP subsystem, was too small to contain all
the terminal buffers asked for. Therefore, the
initialization procedure has reduced the number
until all the buffers fit in the configured
maximum extra data segment size. To avoid this
message, either reduce the number of terminal
buffers required, the number of units configured)
or increase the maximum data segment size.
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ADCC (MPE VIE) ERROR MESSAGES

The messages listed in Table 2-36 occur during ADCC initialization (ADCCINIT). ADCC must be in
control (up and running) to receive these messages.

Some of these messages are followed by a system failure, which results in a system failure message (shown
in Table 2-37), followed by a halt. When a halt occurs, a software dump should be initiated.

TABLE 2-36. ADCC MESSAGES

Message.

ADCC MESSAGE (I) A data segment is not
available for the ADCC terminal data segment.
Hence, all ADCCdevices will be inoperative.

ADCC MESSAGE (2) No disc space is
available for the ADCC terminal data segment.
Hence, all ADCC devices will be inoperative.

ADCC MESSAGE (3) Memory is not available
for the ADCC terminal data segment. Hence,
all ADCC devices will be inoperative.

ADCC MESSAGE (4) Can't lock the ADCC
terminal data segment. Hence, all ADCC
devices •will be inoperative.

ADCC MESSAGE (5) Due to an error reported
earlier the console cannot be set to the proper
state. Hence, it is not possible to continue.

ADCC MESSAGE (6) The minimum ADCC
terminal data needed is larger than the
maximum allowable data segment. Hence, all
ADCC devices will be inoperative.

Recovery

There is a possible problem when loading
MPE, therefore, a COLDLOAD, or RELOAD
must be performed. If the problem persists,
contact your HP Representative.

Attempt a RECOVER LOST DISC SPACE
operation. If this fails, something is probably
wrong with the disc. Contact your HP
Representative.

Verify that the AVAILABLE MEMORY
specifies at least 512 kb. If not, there is a
serious system fault. Contact your HP
Representative.

Attempt a COLDSTART. If the 'problem
persists, call your local HP office. Note, this
is followed by S. F. #703.

The system is attempting to come up for the
first time or it is attempting to recover from
a Power Failure. Verify that the console is
operational. If it is, then you should attempt
a COOLSTART. If the problem persists,
contact your HP Representative.

Increase maximum data segment size.
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TABLE 2-36. ADCC MESSAGES (cont'd)

M~ssage

ADCC MESSAGE (7) The ADCC terminal data
segment needed is larger than the maximum
allowable data segment. The total number of
tbufs has been reduced from n to m The
ADCC devices may not operate correctly.

ADCC MESSAGE (8) The number of ADCC
terminal buffers has been increased to the
minimum n per ADCC device.

ADCC MESSAGE (9) Invalid speed for ldev n.
Hence, then default speed mwill be used.

ADCC MESSAGE (10) Invalid subtype for ldev
n. Hence, the default subtype mwill be used.

ADCC MESSAGE (11) More than 64 ADCC
devices are configured. Hence, all those
devices will be inoperative.

ADCC MESSAGE (12) It was not possible to set
the console to the proper state. Hence, it is not
possible to continue.
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Recovery

Sysdump the system and reduce the number
of terminal buffers first.

The algorithm in the ATP initiation
procedure requires a minimum number of
TBUFs to be allocated. To correct this,
increase the number of terminal buffers per
port via SYSDUMP.

Verify I/O configuration for the proper
specification. If it is not correct, start the
system with a COOLSTART and correct the
speed.

The valid subtypes for the ATP subsystem are
0,1,9,14 and 15. Verify the I/O
configuration is correct for this unit.

Don't configure more than the maximum
supported devices.

The system is attempting to come up for the
first time or it is attempting to recover from
a Power Failure. Verify that the console is
operational. If it is, then you should attempt
a COOLSTART. If. the problem persists,
contact your HP Representative.
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TABLE 2-36. ADCCMESSAGES (cont'd)

Message

ADCC MESSAGE (13) It was not possible to set
ldev n to the correct state. Hence, this Idev
will be inoperative.

ADCC MESSAGE (14) Incorrect driver
configured for ldev n. Hence, it is not possible
to continue.

ADCC MESSAGE (15) File n for DRTmis
invalid. Hence, then default termtype p will
be used.

ADCC MESSAGE (16) Termtype n specified
for.DRT m is invalid. Hence, the default code
segment data will be used.

ADCC MESSAGE (17) The code segment data
base has been corrupted.

Recovery

This should never occur. Take a sysdump
and contact your HP Representative.

Verify I/O configuration.

Check user defined Termtype file or perform
update.

Check user defined Termtype file or perform
update.

Check user defined Termtype file or perform
update.
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TABLE 2-37. TERMINAL SYSTEM FAILURES.

#700

#701

#703

#704

#705

#706

2-66

System
Failure

Cause

Initialize or power fail can not
recover, because DB is not
SYSDB.

The terminal subsystem cannot
run on this system.

The console I/O tables cannot be
initialized.

The console cannot be allocated
(that is, the console initialized but
the I/O function to the console
has failed).

An attempt was made to build the
terminal data segment, and it
failed.

The terminal software could not
be loaded, frozen and locked in
memory.

Recovery

Perform a memory dump of the
system and send the dump and a
service request to the Information
Network Division (IND).

This should never happen unless
an 1MB Master Installation Tape
(MIT) is loaded on an HP 3000
Series II/III system.

Verify that the console has been
configured correctly, otherwise
perform a memory dump and
submit the dump with a Service
Request to IND.

Dump the system and send the
dump in with a Service Request
to IND.

Reboot the system. If the
situation continues, dump the
system, then call your HP
Representative for assistance.

Verify that all the required
terminal segments are present. If
not, perform an UPDATE. If all
the segments are present, perform
a memory dump and attempt a
reload. Submit the dump with a
Service Request to IND.
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TABLE 2-37. TERMINAL SYSTEM FAILURES (cont'd)

#708

#709

#710

#711

#712

#713

System
Failure

Cause

LDT could not be locked and
frozen in memory.

Invalid entry in LPDT.

Information in the I/O Tables for
a particular LDEV is inconsistent.

There's a bad TBUF link pointer
in the returned TBUFs.

There's a bad TBUF head pointer
to free list.

ATTACHIO returned an error on
an I/O request for the console
during system initialization.

Recovery

Reduce the # of terminal ports
configured and/or reduce the
system resources (i. e., # of
CST's,DST's,TBUF) or perform a
memory dump and submit the
dump with· a Service Request to
Computer Systems Division (CSY).

Perform a memory dump and
submit the dump with a Service
Request to Computer Systems
Division (CSY).

Verify that the device type is
appropriate for the driver
configured. If it's ok, perform
dump of the system, then attempt
a RELOAD. If it still fails, start
hardware troubleshooting outside
of the terminal subsystem (that is,
memory or CPU).

Perform a memory dump of the
system and submit it with a
Service Request to IND.

Perform a memory dump and
submit the dump with a Service
Request·to IND.

Perform a memory dump of the
system, then submit the dump
with a Service Request after
attempting to RELOAD the
system.
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TABLE 2-37. TERMINAL SYSTEM FAILURES (cont'd)

System Cause Recovery
Failure

#714 A terminal hardware error was Begin troubleshooting via off-line
detected by the terminal diagnostiqs.
subsystem.

#715 An terminal failure occured on Perform a memory dump and
the console. submit a Service Request after

verifying that the console is
alright.

#716 An I/O Instruction failure Troubleshoot the hardware
occured. outside of the terminal subsystem

first.

#717 The disc copy of IMANAGER Perform a Memory Dump, then
was corrupt; therefore the Update or Cold Load from tape.
terminal type information could
not be accessed.

#719 Corrupt data stack. Perform a Memory Dump.

#720 Invalid MPE tables. This should never happen.
Perform a Memory Dump.

#721 The wrong driver specified for Check the the driver name to
the wrong controller. match the controller. Perform a

memory dump.
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SUPPORTED TERMINALS AND PRINTERS

TABLE 2-38. TERMINALS SUPPORTED ASYNCHRONOUSLY

Device Type EIA
Terminal MPE Subtype Interface

Version Terminal Type Standard

120 Terminal Emulator C. 00.20 or later * RS-232-C
125 Terminal Emulator

150 Terminal Emulator C. 00. 20 or later * RS-232-C

2382A C. 00.20 or later * RS-232-C

2621A/B/P C.OO. 20 or later * RS-232-C
2622A RS-422-C
2623A
2624A/B
2625A (no
2626A/W RS-422-C
2627A on
2628A 2621A/B/P)
2629L

2635A/B C. 00. 20 or later 16 RS-232-C

**
15 or 16

2640A/B C. 00. 20 or later * RS-232-C
2641A RS-422-C
2642A
2644A
2645A/K
2647A/F
2648A

3092/93A C. 00. 20 or later * RS-232-C

9000 Series 200 Terminal Emulator G.OO.OO * RS-232-C
(P/N 98790A for 9816, 9826, 9836
workstations)

* Device Type
Subtype

Terminal Type

16
0,1,9 for ATP and ADCC(MPE VjE)
0-5 for ADCC(MPE IV or vjp)
0-7. for ATC
10

** ATP, ADCC(MPE VjE): 0
ADCC(MPE IV or VjP): 0, 4
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TABLE 2-39. PRINTERS SUPPORTED ASYNCHRONOUSLY

Device Type EIA
MPE Subtype Interface Modem

Printer Version Terminal Type Spooled? Standard Support

2563A C.01.02 32 Yes RS-232-C None
or later* 14

19 or 22

2601A C.00.20 32 No RS-232-C None
2602A or later 14

18

2631B C.00.20 32 Yes RS-232-C termtype 19 or 21
or later 14 or 15 with subtype 15

19-22

2687A G.OO.OO 32 Yes ;RS-232-C None
14 RS-422-C
18

2932A** C. 00. 20 32 Yes RS-232-C termtype 19 or 21
2933A** or later* 140r 15 RS-422-C with subtype 15
2934A** 19-22

*Not supported on HP 3000 Series II, III, 30, or 33
**HP 2631B switch must be on.
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REFERENCES

For information about DSN/IMF for the HP 3000 refer to:

Computer Users Catalog (5953-2450D)

Guide to a Successful Installation (HP 3000 Computer Systems) (30000-90135)

HP 3000 Computer Systems Site Preparation Set (30000-60029)

Data Communications Guide Book (5955-1715)

Hardwired Serial Interface (HSI) Manuals

HP 30360A Hardwired Serial Interface (HS1) Installation and Service Manual (30360-90001)
Hardwired Serial Interface (HS1) Diagnostic Manual (D432) (30360-90007)

Synchronous Single-Line Controller (SSLC) Manuals

HP30055A Synchronous Single-Line Controller (SSLC) Installation and Service Manual(30055-9000l)
SSLC I/O Detailed Diagram Set (DD-503)(30055-90003)
HP30055A SSLC Stand-Alone Diagnostic Manual (D334)(30055-90004)
HP30055A SSLC Stand-Alone Diagnostic Manual (D434A & D434B) (30055-90008)

Intelligent Network Processor (INP) Manuals

HP300IOA DSN/Intelligent Network Processor (DSN/INP) Installation and Service
Manual(30010-90001)
HP300IOA DSN/Intelligent Network Processor (DSN/INP) Customer Engineer Handbook
(30010-90006)

HP30020A DSN/Intelligent Network Processor (DSN/INP) Installation and Service Manual
(30020-90001)
HP30020A DSN/Intelligent Network Processor (DSN/INP) Customer Engineer Handbook
(30020-90009)

HP30020B DSN/Intelligent Network Processor (DSN/INP) Installation and Service Manual
(30020-90005)
HP 30020B DSNIIntelligent Network Processor (DSNIINP) Customer Engineer Handbook
(30020-90010) ,

HP 30010A!30020A130020B DSN/Intelligent Network Processor (DSN/INP) Diagnostic Procedures
Manual (30010-90002)
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HSI, SSLC, INP DESCRIPTIONS

30360A Hardwired Serial Interface (HSI)

The HP 30360A is a controller interface which uses modified binary synchronous protocol for high speed
asynchronous data communications between HP 3000 CPUs and/or the HP 1000 systems used with the
DS/3000 subsystems. (RJE/3000 will also run using this controller between two HP 3000 Systems.) The
connection between machines is via a pair of coaxial cables.

Basic Configuration

Hardwired Serial Interface Kit includes one PC board (30360-6000 l),cable connector panel
(30360-60003), and one coaxial cable as follows:

Cable

30220A..••..•... 25 ft.

Options

OOl H'" • • 100 ft.
002................. 250 ft.
003 500 ft.
004 1000 ft.
005 .. ~ .••...•. 2000 ft.

30055A Synchronous Single Line Controller (SSLC)

The HP 3005 SA SSLC is a controller interface for high speed bit-serial synchronous devices. The
controller can accommodate one modem device and is utilized with the RJE, DS, MRJE, and MTS
subsystems. With •MTS (Multipoint Terminal Software), the SSLC board may optionally be used for
asynchronous transmissions. An SSLC may not be used for IMF, NRJE, Remote Data Link (MTS), HP
2608S printer, or HP 2333A Cluster Controller.

Basic Configuration

Synchronous Single Line Controller kit includes one PC board (30055-60000, cable assembly
(30055-60008 1

), and test connector (30055-60009). On previously installed systems, obsolete interface
cable 30055-60003 and obsolete test connector 30055-60005 may be present. Within the. United States
this combination will work for synchronous testing. Outside the USA, only the 30055-60008 ". cable and
30055-60009 test connector combination is recommended for synchronous mode. The test connectors are
designed for use with a particular cable and thus are not interchangeable. For asynchronous
communication under MTS, use cable assembly 30055-60010. (Refer to "SSLC CablingH for Wiring
Diagrams).

1. 30055-60011 replaces 30055-60008. Pin 23 (Modem speed) tied high on 60011 cable. (Always nONn)
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30010A, 30020A/B Intelligent Network Processor (INP)

The Intelligent Network Processor (INP) is a communications interface which provides the HP 3000 with
data communications capabilities in a high speed as well as a low speed environment. The HP 30010A is
used with a Series II/III. The HP 30020A/B is used with Series 3X/4X/6X. An INP can accommodate
one modem, or a test 'hood, or an INP-to-SSLC direct-connect cable, or an INP-to-INP direct-connect
cable, or INP-PSI direct connect cable. An INP may be used with the RJE, DS, MRJE, NRJE, MTS, and
IMF subsystems. With MTS an INP may optionally be used for asynchronous transmission.

Basic Configuration:

The standard HP 30010A INP consists of:

• One INP Microprocessor PCA board (30010-60001)

• One INP Data communications interface PCA board (30010- 60002)

• One Flat Cable (ribbon cable for connecting the two INP PCA boards) (30000-93052)

• One Memory Power Jumper PCA board (30380-60033)

• One I/O Memory Power Cable (30380-60034)

• One I/O Memory Jumper Cable (30380-60035)

The standard HP 30020A INP consists of:

• One Intelligent Network Processor PCA board (30020-60000

• One HP-IB ribbon cable (30090-60051).

The standard HP 30020B INP consists of:

• One Intelligent Network Processor PCA board (30020-60009).

• One HP-IB ribbon cable (30090-60051).
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INPDIAGNOSTICISUPPORT MONITOR .(DSM)

The .Diagnostic/Support Monitor (DSM) is a software tool that can be used both for verification testing
and for more detailed troubleshooting. Different levels or modes of interactive operation are provided to
make DSM a useful aid to the computer user) as well as an installation and/or troubleshooting tool for the
HP Customer Engineer (CE) or Systems Engineer (5E).

DSM includes a series of tests that exercise both the INP hardware and associated software. The DSM
tests (listed in table 3-1) begin by testing the most basic functions of the INP and progressively become
more inclusive and mOre detailed.

TABLE 3-1. DSM TESTS

Group No. Test No. Test Name

1.1 Mainframe Interconnect Driver Communication
1. 2 Native INP Communication
1. 3 Simple Interconnect

2 2.1
2.2

INP·Self Test
INP Microprocessor

3. 1 INP RAM I (Memory Parity)
3. 2 INP RAM II (Disturbance)
3. 3 INP RAM III (Variable Checkerboard)
3.4 INP RAM IV (Shifting Diagonal)
3. 5 INP RAM V (Walking Ones and Zeros)

4 4.1
4.2
4.3

System-Clock / Baud-Rate-Generator
Memory-Mapped I/O
Memory and I/O Timeouts

5. I Extensive Mainframe Interconnect Driver
5.2 Extensive Interconnect
5.3 Extensive Synchronous USART
5. 4 Extensive SDLC
5. 5 Extensive AsynchronousUSART

6 6.1
6.2
6.3
6.4

BISYNC Off-board Laopback
SDLC Off-board Loopback
Asynchronous Off -board Loopback
ACU Off-board Loopback

7. 1 BISYNC INP-to-INP
7.2 SDLC INP-to-INP
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Operational Overview

The INP Online Diagnostic/Support Monitor (DSM) is designed. to run as either a job or a session; A
customer user can invoke a DSM job from an MPE session and then review the standard test sequence
results at the completion of the job. The support user may eJect to run DSM as a job or as a session.
Unlike the customer user, the support user has the ability to direct DSM execution by a series of
commands. These commands may be entered either from the standard job/session input file or from a
selected "DSM commandll file. (Refer to the INP Modules of the· Datacomm CE Handbook for further
information). Either type of DSM user must have the MPE diagnostician capability (DS) in order to run
DSM.

User inputs are accepted in either upper or lower case characters. Certain MPE commands can be
executed during a DSM session by manually inserting the colon (:) prompt. Note that the
Diagnostic/Support Monitor is dependent upon theMPE operating system. Therefore, if MPE is not
functioning on the system with the INP to be tested, DSM is not operational.

Customer User Operation

Once you have created an MPEsession, you can invoke the DSM job by entering:

RUN DSM.PUB.SYS [RETURN)

When DSM has verified that you have MPE diagnostician capability, it inspects the system tables to
determine the logical device number of each INP in the system. If there is more than one INP, DSM
displays each logical device number and asks you to indicate the INP to be tested. When the INP to be
tested has been determined, DSM prompts for JOB CARD parameters (such as: job name, user/account
names and passwords, etc.). DSM verifies that the Support Files are present on the system and that they
are of the same version number as the DSM program. Any deviation is reported to the user, and DSM is
aborted. With this input, the DSM session streams an MPE job that does the actual testing of the INP.
You will then see:

#Jxxx
INP DSM EXECUTION TIME IS APPROXIMATELY zz MINUTES

END OF PROGRAM

where XXX is the job number assigned by MPE and zz is the number of minutes needed for complete
execution of the DSM standard test sequence.

Thestreamed DSM job runs with the HI PRI job parameter to aBow immediate execution. The $STDLIST
file should be checked to confirm that it is ready for the test summary. For example, check to see that no
special forms are mounted. The DSM job lists all test results on the standard output file. Basically, the
results include the test name and its pass or fail results.
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HSI CONFIGURATION DIALOGUE SUMMARY

UNIT'?

CHANNEL'?

TYPE?

SUBTYPE?

PORTMASK?

PROTOCOL?

LOCAL MODE?

TRANSMISSION CODE?

RECEIVE TIMEOUT?

LOCAL TIMEOUT?

CONNECT TIMEOUT?

SPEED CHANGEABLE?

TRANSMISSION SPEED?

TRANSMISSION MODE?

Q

Q

19

~

8 (chanD)
"4 (chanI)
'2 (chan2) or
., (chan 3)

0-32000 or [RETURNI

0-32000 or (RETURNI

0-32000 orlRETURNI (300 recommended)

YES

250000 or 125000--- ---

PREfERRED BUffER SIZE? 0-4095 (4095 recommended)

DRIVER CHANGEABLE?

DRIVER OPTIONS?

DRIVER NAME?

NO

Q

CSHBSCO
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SSLC AND INP CONFIGURATION DIALOGUE SUMMARY

If several subsystems will use the SSLC or INP, it must be configured so as to be compatible for all. This
table summarizes the configuration choices available for each subsystem when it is the sole user of the
SSLC or INP. The user will need to select the choices that will permit his or her particular set of
subsystems to use the SSLC or INP.

UNIT I?

SOFTWARE CHANNEL I?

TYPE?

SUBTYPE?

PROTOCOL?

LOCAL MODE?

TRANSMISSION CODE?

RECEIVE TIMEOUT?

3-8

Q

o

17 (INP)
18 (SSLC)

o or 1 (RJE, MRJE)
o 1 3 or 7 (MTS)
"1-- - (IMF)

o 1 or 3 (OS)
"1 or 3 - (X. 25)
Q.! or ~ (NRJE)

o = Synchronous, switched line with a modem
1 = Synchronous, nonswitched line with a modem
3 = Synchronous hardwired line
.7 = Asynchronous line

.! = Bisync

1 or 2 (OS, RJE)
"1 - (MTS and IMF)

(MRJE overrides this option)

1 = Local is multipoint control or primary contention station.
2 = Local is secondary contention station.

.! g or ~ (OS, RJE)

(MRJE, MTS, and IMF override the response)

1 = Automatic code sensing
2 =' ASCII
3' = EBCDIC

(default = 20)
0-32000 or [RETURNI (OS, X.25, RIE, MTS, IMF)

(MRJE and NRJE override response)



LOCAL TIMEOUT?

CONNECT TIMEOUT?

DIAL FACILITY?

ANSWER FACILITY?

DUAL SPEED?

HALF -SPEED?

SPEED CHANGEABLE?

TRANSMISSION SPEED?

TRANSMISSION MODE?

Synchronous Controllers and Moderns

(default =60)
0-32000 or [RETURN) (DS, RJE, MTS, IMF)

(x. 25 doesn't use response)
(MRJE and NRJE override response)

(default = 900)
300 (Recommended for DS, X. 25, RJE, MTS)
900+ (Recommended for IMF)

(MRJE and NRJE override response)

YES !:!Q or LDEV# on INP-B, or [RETURN)

(DS, X. 25, RJE, NRJE, and MTSuse response)
(MRJE and IMF don't use response)

(DS, X. 25, RJE, and MTS use response)
(MRJE and IMF don't use response)

YES or NO- -

(OS, X. 25, RJE, MRJE, NRJE-YES for European modems only)
NO (MTS)
(IMF doesn't use response)

YES or NO-- -
(OS, X. 25, RJE, MRJE, NRJEuse response)
(MTS and IMF don't use response)

YES or NO

(Response overridden if modems that provide internal clocking are used.)

Line Transmission·Speed in characters per second:
250 300 600 900 1200 24003600 4800 7000

250 300 600 1200 (RJE and MRJE)

(IMF and NRJE override response)

o Full duplex (Transmission facility, not protocol.)
T Half duplex

(NRJE overrides response)

PREFERRED BUFFER SIZE? 0-4095 0024 words maximum for INP, 4095 maximum for SSLC.)

1024 (recommended for OS)
500 (recommended for MTS)
(X. 25, MRJE, RJE, NRJE, and IMF override response)
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DRIVER CHANGEABLE? YES
NO

(MRJE with SSLC, MTS with SSLC)
(All other subsystems and configurations)

DRIVER OPTIONS? Q

DRIVER NAME?

PHONE LIST?

CSSBSCO
IOINPO

YES or NO- -

(SSLC)
(INP)

LOCAL 10 SEQUENCE?

REMOTE ID SEQUENCE?

DEVICE CLASSES?

(OS, X. 25, RJE, and MTS use response)
(MRJE, NRJE, and IMP override response)

idsequence or [RETURN)

(OS uses response)
(X. 25, MTS, RJE, MRJE, NRJE, and IMP do not use response)

idsequence or (RETURN)

(OS uses response)
(X. 25, MTS, RJE, MRJE, NRJE, and IMF do not use response)

classnarne or (RETURNI

(OS, X. 25, MRJE, NRJE, MTS, IMP use response) \
RJLINE
(RJE. Additional names are optional; refer to the RIE Reference Manual).

Note: The same class name may not be used for both the INP and the SSLC.

ADDITIONAL DRIVER
CHANGES?

YES
NO

(MRJE with SSLC, MTS with SSLC)
(All other subsystems and configurations.)

ADD DRIVERS?

DRIVER NAME?

3-10
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HSI CABLING

Refer to the Hardwired Serial Interface Reference Manual (30360-90001) for wiring diagrams and cable
fabrication information.

HP 1251-2760 HP 1251-4749

3·PINFEMALE7 RC\V•• 22-PtN F1EMALE

HP

3000

HP 3000 I I XMT . ,,\\

I Ii--------------I II HP 30220A I
I RCV CABLE SET XMT I

CABLE ASSEM::Lr2~~ ~2:.~!~LE ASSEMBLY

2-PIN FEMALE 3-PIN FEMALE

(INCLUDES RUBBER
SLEEVE)

Figure 3-1. USI Link -- UP 3000 to UP 3000

RECEIVE
CONNECTOR

HP 3000

TRANSMIT
CONNECTOR

HP 30220A
CABLE SET

Figure 3-2. USI Link -- HP 3000 to HP 1000

HP 1251-4749
2-P1N FEMALE

HP 1251-4847
2-PIN MALE
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SSLC CABLING

Figure 3-3 shows the asynchronous cable used with MTS/3000 only.

INTERCONNECTING
CABLE ASSY

(30055-60010)

SIGNAL IN
EXTERNAL DEVICE

TEST CONNECTOR ASSY

(30055-60009)

P1A-B7

-P1A-B8

P1A-A16

P1A-A15

P1A-A2

P1A-A24

P1A-A3

P1A-A7

P1A-B3

P1A-A12

P1A-B4

P1A-B12

P2-19

P2-4

P2-23

P2-20

P2-3

P2-2

P2-5

P2-12

P2-6

P2-22

P2-8

P2-21

SCA

CA

CH

CD

B8

BA

CB

SCf

CC

CE

Cf

CG

Figure 3-3. UP 30055-60010 Cable and Test Connector Wiring Diagram
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Figure 3-4 shows the synchronous cable used for all products using synchronous modems.

INTERCONNECTING
CABLE

(30055-60011)

SIGNAL IN
EXTERNAL DEVICE

TEST CONNECTOR ASSY

(30055-60009)
5061-2507

P1A-B7

P1A-BS

P1A-A16

P1A-A15

P1A-A23

P1A-A2

P1A-A24

P1A-B24

P1A-A7

P1A-B3

P1A-A12

P1A-B4

P1A-A3

P1A-B12

P2-14

P2-4

P2-23

P2-20

P2-24

P2-3

P2-2

P2-17

P2-16

P2-6

P2-22

P2-8

P2-5

P2-15

SBA

CA

CH

CD

DA

BB

BA

DO

SBB

cc

CE

CF

CB

DB

J

Figure 3-4. HP30055-60011 Cable and Test Connector Wiring Diagram

• Obsolete SSLC cable (Part No. 30055-60003) has DA signal presented on pin 13.

• Obsolete test connector (Part No 30055-60005) has pins 13, 15, and 17 tied
together.

• Obsolete SSLC cable 30055-60008 replaced by 30055-60011. An upgrade is only
necessary if a dual speed modem is to be installed.

• Note pin 25 is tied high on 60011 cable.

• Connector Part No. 30055-60009 is the same as 5061- 2507. Pins 12, 19, 21 are
not shown and not required.
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INP CABLING

TABLE 3-2. HP 3000 SERIES II/III TEST EQUIPMENT COMPATIBILITY

Description Part Number Used With Cable
Product Number

Board Test Hood 5061-~527 30222A
30222B
30225A

5061-2530 30224A

Cable Test Connector 5061-2507 3o22r,2A
(See Note) 30222B

5061-2512 30224L
5061-2533 30224A
5061-2536 30222F

30225-60004 30225A

Note: Pins 2-3, 4-5-21,6-20,8-22-23,12-14-16-19,15-17-24.
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TABLE 3-3. HP 3000 SERIES 3X/4X/6X EQUIPMENT COMPATIBILITY

Description

Board Test Hood

Cable Test Connector
(See Note)

Part Number

30020-60012

5061-2522

5061-2507

5061-2512

5061-2533

5061-2536

30020-60013

30225-60004

Used With Cable
Product Number

30221A
30221B
30221G
30225B

30224B

30221A
30221B

30224L

30224B

30221F

30221G

30225B

Note: Pins: 2-3,4-5-21,6-20,8-22-23,12-14-16-19,15-17-24.

NOTE

The board test hoods and cable test connectors listed in Tables 3-2 and 3-3
are included in the INP Product Support Package (30010-67801).
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TABLE 3-4. HP 3000 SERIES II/III CABLE ASSEMBLIES FOR HP 30010A

Product No. Option Description Part No.

30222A RS232C Synchronous Modem Cable
(lO-meter) 30222-60001

30222B RS232C Asynchronous Multipoint Cable
(IO-meter) 30222-60002

30222D v. 35 High-speed Synchronous Modem
Cable (1 O-meter) 30222-60004

30222F HP 3000-to-1 000 Direct-Connect Cable 30222-60006

30224A INP-to-INP Direct-Connect Cable 5061-2524

30224L External Interconnect Cable
(lO-meter) 30224-60001

30224L 001 External Interconnect Cable
(25-meter) 30224-60002

30224L 002 External Interconnect Cable
(50-meter) 30224-60003

30224L 003 External Interconnect Cable
(100-meter) 30224-60004

30224L 004 External Interconnect Cable
(250-meter) 30224-60005

30224L 005 External Interconnect Cable
(500-meter) 30224-60006

30224L 006 External Interconnect Cable
(1000-meter) 30224-60007

30225A INP-to-SSLC Direct-Connect Cable
(Modem Eliminator Cable)
(5-meter) 30225-60004
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TABLE 3-5. UP 3000 SERIES 3X!4X/6X CABLE ASSEMBLIES FOR 30020A/B

Product
Number

30221A

302218

30221D

30221F

30221G

30221H

30224B

30224L

30225B

Description

RS232 Synchronous In,ternal Cable

RS232 10-meter External Cable

RS232 Asynchronous Internal Cable

RS232 10-meter External Cable

High Speed Synchronous Modem Cable (V. 35)
Internal

V. 35 10....meter External Cable

HP3000 to HP 1000 Direct Connect Cable
(HP 1000 board is 1283A with 5061-3422 cable)

AUrO CALL Modem Cable Internal

AUTO CALL Modem Cable, 1 O-meterExternal
(INP-B only)

X. 21 Digital Network
Direct-Connect Internal Cable

X. 21 External Cable

INP-to-INP Direct-Connect Internal Cable :1

External Interconnect Cable
Direct Connect 10 meter

25 meter
50 meter

100 meter
250 meter
500 meter

1000 meter

INP-SSLC Direct-Connect (Modem Eliminator
Cable) Internal

INP-SSLC 5-meter External Cable

Part
Number

30221-60001

5061-2514

30221~60002

5061-2514

30221-60010

5061-2517

30221-60006

30221-60007

8120-3576

30221-60012

5061-2535

30224-60014

30224-60001
-60002
-60003
-60004
-60005
~60006

-60007

30221-60001

30225-60006

:1 INP-to-INP direct connection require~ the use of a 30224L interconnect cable, part numbers
30224- 60001 through 30224..;60007. The cable lengths range from 10 through 1000 meters.
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lOP
BUS

HP 30225A
INP-TO -SSLC
DIRECT-CONNECT
CABLE

CABLE TEST CONNECTOR
(TYPICAL) (SEE TABLE 3-2)

1/0 CARD CAGE
BACKPLANE
(PCA BOARDS MUST BE INSTALLED
IN ADJACENT CARD SLOTS)

MPU PCA
(PIN 300.10-60001)

HP 30224L
EXTERNAL

~~~EACONNECTCAB~E

Figure 3-5. UP 30010A INP and Related Cabling for Series II/III
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MODEM

MODEM I
iNTER.CONNECTI.NG.
CABLE-INTERNAL HP 30221/ I
MODEM A B D
INTERCONNECTING
CABLE - EXTERNAL

.---rtj)
CABLE TEST
CONNECTOR
(TYPICAL)
(SEE TABLE 3-3)

HP 30224L, HP 302258,
HP 30221 H, or HP 30221 F
DIRECT-CONNECT
CABLE-EXTERNAL

/ TEST SIGNALS

~/ /POWER

~//- / NOT USED

A"/ /POWER

~/

JUNCTION PANEL~

......--:lpo&-----HP·IB RIBBON
CABLE TO GIC

HP 30224B, HP 302258,
HP 30221H,or 30221 F
DIRECT-CONNECT
CABLE-INTERNAL

INP/20A BOARD
(PIN 30020·60001)

INP!20B BOARD
(PIN 30020·60009)

BOARD TEST HOOD
(SEE TABLE 3-3)

Figure 3-6. HP 30020A/B INP and Related Cabling for Series 3X/4X/6x
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INP Modem Connection

~-----------t>?Modem. I... To HP or IBM installation

30221 A for Series 3x, 4x or 64
302210 for Series 3x, 4x, or 64
(order cables separately)

Note: May be used for DS/3000, RJE/3000, MRJE 3000, IML 3000, or MTS 3000 synchronous
modem communication.

INP Modem - Auto Call Unit Connection

B ... to HP or IBM installation

Note: May be used for DS/3000, RJE/3000, MRJE 3000, IML 3000, or MTS 3000 synchronous
modem communication.

05/3000 INP-INP Direct Connection

"""---30-2-24-S-f-or-s-e-rie-S-3-x,-4-X-or-6-4--« <l~--30-2-24-L------I~)>--3-02-2-4-S-fo-r-se-n-'eS-3-X-,4-x-o-r-64-~
(order separately and
select option for
appropriate length)

Symbol Key

MaleOTE -4

Female OTE ---<
Male M,P ---{)

Female M'P --{

~~~~:~t~r --{]

Figure 3-7. INP Cabling Diagrams
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OS/3000 INP-SSLC Oirect Connection

-----------------~)r------------I
302258 for Series 3x or 44
30225A for Series III
(order cables separately)

Note: Transmission mode 1 and subtype 1 on both sides is required.

cable included

OS/3000 HSI-HSI Hardwired Connection (Available only on Series III)

30220A Coaxial Cable (Order Separately)

Up to 4 links to other HSI cards are possible on a single HSI. However, OS/3000 can be active over only one link at a time.

OS/3000-0S/1000 Hardwired Connection

HP3000

Extender Cable

30221 F for Series 3x or~<Jf---------.-<
30222F for Series III

Note: Maximum distance of50 feet supported.

08/3000-DS/1000 Modem Connection

HP 1000

c=
r I ~fmodeml lmodem5J
30221 AID for Senes 3x or 44 cable Included
30222AiD for Series III

Figure3-S. D5/3000 Cabling Diagrams
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BELL MODEMS

The following Synchronous modem recommendations and options are for use with the 30055A
Synchronous Single Line Controller (SSLC) or 30010A/30020A/B Intelligent Network Processor. Further
definition of these Qptions and capabilities can be obtained from the relevant Bell System Technical
Reference publication, which is available from your local Bell System Representative or CCITT reference.

Modem Configurations

Modems can be connected in one of two basic configurations:

Configuration A

Point-to-Point Connection (RJE, MRJE, DS, IMF*, MTS)

Control Tributary
HP Modems BELL Modems

37210T 201C
37220T 208A
37230A 2086

209A
2024A
2048A
2096A
DDS

Public (Switched) or Private (Leased) Line
(* IMF must be leased.)

Configuration B

Multi-Point Connection (MTS,IMF - as tributary)

Control Tributary
HP Modems BELL Modems

37210T 201C
37230A 208A

2024A
2048A,C
DDS

Private (leased) Multi -Point Line
Control = The site responsible for running diagnostics.
Tributary = All other sites.
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BELL 201C Modem

Public Switched Line, Half Duplex, Point-to-point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 20IC Data Set (Also called DATAPHONE 2400)
Public Telephone Network (Switched Line)
2400 bits-per-second
RJE (2780/3780), MRJE, NRJE, DS, and MTS - Configuration A.

The Bell 20IC is fully compatible with CCITT V.26bis modems (Modulation Alternative B). In half
duplex operation, this modem provides a 150 msec Request-to-Send - Clear-to-Send delay.

TABLE 3-6. BELL201C MODEM OPTIONS

Option
Number Description Comments

A1 Transmitter internally timed.

83
84

Without 801 Automatic Calling Unit.
With 801 Automatic Calling Unit.

See
Note 1.

C5 EIA Interface.

D8 With automatic answer.

E9
E10

Automatic answer permanently wired.
Automatic answer key-controlled.

Either

Note 1: Depends on whether auto-dialer on INP-B is used.

NOTE

Hewlett Packard does not recommend the use of half -duplex modems; they
are not supported on HP 3000 Series 4X/6X.
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BELL 201C Modem

Private Leased Line, Full Duplex, Point-to-Point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 20IC Data Set (Also called DATAPHONE 2400)
Public Telephone Network, Private Leased Line
2400 bits-per-second
RJE (2780/3780), IMF, MRJE, NRJE OS, and MTS - Configuration A.

TABLE 3-7. BELL 201C MODEM OPTIONS

Option
Number Description Comments

A1 EIA Interface.

83 With alternate voice. Customer
84 Without alternate voice. Defined

C6 Without new synch. Both MASTER
and SLAVE

08 4-wire circuit.

E9 4-wire private line continuous carrier. omillisecond delay. Both MASTER
and SLAVE
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BELL 201C Modem

Private Leased Line, Multi - Point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 20IC Data Set (Also called DATAPHONE 2400).
Public Telephone Network Private Leased Line.
2400 bits per second.
NRJE

TABLE 3~8. BELL ZOIC MODEM OPTIONS

Option
Number

A1 EIA Interface.

Description Comments

B3
B4

CS
C6

With alternate voice.
Without alternate voice.

With new synch.
Without new synch.

Customer
Defined

MASTER: C5
SLAVE: C6

D8 4-wire circuit.

E9
E10

4-wire private line continuous carrier. 0 msec delay.
4-wire private line switched carrier.

MASTER: E9
SLAVE: ElO
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BELL 201C-L10 Modem

Private Leased Line, Point-to-Point, Full Duplex

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 20IC-LID Data Set
Public Telephone Network, Private Leased Line.
2400 bits-per-second
RJE (2780/3780), IMF, MRJE, NRJE, DS, MTS - Configuration A.

TABLE 3-9. BELL 201C MODEM OPTIONS

Option
Number Description

A1 Transmitter timing internal.

B3 Without new synch.

C6 Continuous carrier operation 4-wire, 0 millisecond Clear-to-Send delay.

08 Continuous receiver, Bit clock.

E10 EIA Interface pin 18 provides receive symbol clock.

F12 Customer selected EIA Interface and ground options:

A1 Status of Data Set Ready during local analog loopback - ON.
B1 Frame ground connected to signal ground.
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BELL 201C-L10 Modem

Private Leased Line, Multi -Point

Type of Modem
Type of Line
Transmission Rate
HP products

Option
Number

A1

83
84

C5

C6

08

E10

F12

Bell System Type 20IC-LID Data Set
Public Telephone Network, Private Leased Line.
2400 bits-per-second
MTS, NRJE, IMF - Configuration B

TABLE 3-10. BELL 201C-LID MODEM OPTIONS

Description

Transmitter timing internal.

Without new synch.
With new synch (with SSLC).

Switched carrier operation 4-wire, 7 msec Clear-to-Send delay.
Continuous carrier operation 4-wire, 7 millisecond
Clear-to-Send delay.

Continuous receiver, Bit clock - OUT.

EIA Interface pin 18 provides receive symbol clock.

Customer selected EIA Interface and ground options:
A1 Status of Data Set Ready during local analog loopback-ON
B1 Frame ground connected to signal ground.

Comments

Both MASTER
and SLAVE

MASTER: B4
SLAVE: B3

MASTER:C6
SLAVE: C5

Both MASTER
and SLAVE

Both MASTER
and SLAVE

Both MASTER
and SLAVE
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BELL 208A Modem

Private Leased Line, Point-to-Point, Full Duplex

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 208A Data Set (Also called DATAPHONE 4800)
Private Leased Line
4800 bits-per-second
RJE, MRJE, NRJE, DS, IMF, MTS - Configuration A

TABLE 3-11. BELL 208A MODEM OPTIONS

Option
Number Description

A1 Transmitter timing internal.

83 Continuous carrier.

C6 Continuous Request -to-Send.

D7 One second holdover used.

E10 Without new synch.

F11 Continuous carrier ON when analog loop is present.
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BELL 208A Modem

Private Leased Line) Multi -Point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 208A Data Set (Also called DATAPHONE 4800)
Private Leased Line
4800 bits-per-second
IMF) MTS - Configuration B

TABLE 3-12. BELL 208AMODEM, MULTIPOINT MODEM OPTIONS

Option
Number

A1

B3
84

C5
C6

07
08

E9
E10

f11

Description

Transmitter internally timed.

Continuous carrier.
Switched carrier.

Switched Request-to-Send.
Continuous Request-to-Send.

One-second holdover used.
One-second holdover not used.

With new synch (with SSLC).
Without new synch.

Continuous carrier when analog loop is present.

Comments

Both MASTER
and SLAVE

MASTER: B3
SLAVE: B4

MASTER: C6
SLAVE: C5

MASTER: D8
SLAVE: D7

MASTER:·E9
SLAVE: ElO

Both MASTER
and SLAVE
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BELL 2088 Modem

Switched Line, Half Duplex) Point-to-Point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type 208B Data Set (Also called DATAPHONE 4800)
Public Telephone Network (Switched)
4800 bits-per-second
RJE) MRJE) NRJE) DS, IMF) MTS - Configuration A

TABLE 3-13. BELL 208B MODEM OPTIONS

Option
Number Description Comments

A1 Transmitter internally timed.

B3 Without 801 Automatic Calling Unit See
B4 With 801 Automatic Calling Unit. Note 1.

C6 Data Set Ready (CC) ON when analog loop is present.

08 With automatic answer.

E9 Desk mounting. Either
E10 Rack or cabinet mounting.

Note 1: Switch controlled 50 or 150 msec Request-to-Send Clear-to-Send delay.

801 AUTO CALL UNIT OPTIONS

Description Recommendation

Abandon Call Timer Control Stop

Abandon Call Timer Options 56 seconds

Call Termination Control Via Data Set

Signal Ground Option Signal to Frame
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BELL 209A Modem

Private Leased Line, Full Duplex, Point-to-Point

Type of Modem
Type of Line

Transmission Rate
HP Products

Bell System Type 209A Data Set (Also called DATAPHONE 9600)
Private . Leased Line (3002 Type 4-wire) with D 1 conditioning
(No C conditioning.)
9600 bits-per-second
RJE, MRJE, NRJE, DS, IMF, MTS - Configuration A

Note that this modem will accept four simultaneous. devices as long as their aggregate speed does not
exceed 9600 bps.

TABLE 3-14. BELL 209A MODEM OPTIONS

Option
Number Description Comments

A1 Transmitter timing supplied by data set.

83 Data Set Ready interface lead ON for Analog Loopback
mode.

C6 Transmitter timing not slaved by receiver.

08 Elastic Store option disabled (OUT).

E9 Continuous carrier operation.

Grounding: Protective ground to signal ground.

With alternate voice.
Without alternate voice.

1 The data set is normally supplied without a hand set.

AA to AB

Either 1
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BELL OATAPHONE II 2024A Modem

Private Leased Line, Point-to-Point, Full Duplex

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type DPII 2024A Data Set
Private Leased Line or Public Telephone Network (Dial Back-Up).
2400 bits-per-second
RJE, MRJE, NRJE, OS, IMF, MTS - Configuration A

NOTE

For Dataphone II modems:

• Only one control on each line.
• C is usually the control computer site.
• T is usually the remote computer, host, or terminal site.
• C and T are for diagnostic purposes only.

TABLE 3-15. BELL 2024A MODEM OPTIONS

Option
Number Description Comments

A1 Point-to-point control. MASTER: Al
A2 Point-to-point tributary or extended SLAVE: A2

point-to-point tributary.

B1 Internal timing (default). Both MASTER
and SLAVE

C5 Continuous carrier, continuous RTS. Both MASTER
and SLAVE

E5 Maximum address: 16. MASTER

SA RS-232 rise time. Both MASTER
and SLAVE

Local a'ddress 1 MASTER: 101
SLAVE: 011

Network address MASTER: 65
SLAVE: 01

1 If rack mount, Level II or III, contact the Telephone Company marketing for assistance.
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BELL DATAPHONE II 2024A Modem

Private Leased Line, Multi-Point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type DPII 2024A Data Set
Private Leased Line or Public Telephone Network (Dial Back-Up).
2400 bits-per-second
IMF as a tributary, MTS - Configuration B

TABLE 3-16. BELL 2024A MULTIPOINT MODEM OPTIONS

Option
Number

A3
A4

81

C5
C6

D6
D8

E5
E6

E7
E8

SA

Description

Multipoint control.
Multipoint tributary.

Internal timing (default).

Continuous carrier.
Switched carrier.

Anti-stream timer: 27 seconds.
Disable receive signal quality

Maximum address: 16.
Maximum address: 32.

Disable diagnostic channel.
Disable receive signal level.

RS-232 rise time.

3 Local address

Network address

Comments

MASTER:·A3
SLAVE: A4

Both MASTER
and SLAVE

MASTER:C5
SLAVE: C6

MASTER: 1

SLAVE: D6

MASTER: 2

MASTER: 1

Both MASTER
and SLAVE

MASTER: 101
SLAVE 001

MASTER: 65
SLAVES: 01,02, ••.

1 If rack mount, Level II or III, contact the Telephone Company marketing for addressing assistance.

2 Use E7 if alarms are not desired' during partially complete network conversion. Varying degrees of
alarm suppression can be obtained by combinations of 08 and E8 instead of E7.

3 Use E5 for 1- 16 remote modems; use E6 for 17- 32.
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BELL DATAPHONE II 2048A Modem

Private Leased Line, Point-to-Point, Full Duplex

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type DPII 2048A Data Set
Private Leased Line or Public Telephone Network (Dial Back-Up).
4800 bits-per-second
RIE, MRIE, NRIE, DS, IMF, MTS - Configuration A

TABLE 3-17. BELL 2048A MODEM OPTIONS

Option
Number Description Comments

A1 Point-to-Point Control MASTER: Al
A2 Point-to-Point Tributary SLAVE:A2

81 Internal Timing (Default). Both MASTER
and SLAVE.

C5 Continuous Carrier. Both MASTER
and SLAVE.

E5 Maximum Address- 16 MASTER

SA RS-232 Rise Time Both MASTER
and SLAVE.

'1 Local Address. MASTER: 101
SLAVE: 011

Network Address MASTER: 65
SLAVE: 01

'1 If rack mount, Level II or III, contact the Telephone Company marketing for addressing assistance.
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BELL DATAPHONE II 2048A Modem

Private Leased Line, Multi~Point

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type DPII 2048A DataSet
Private Leased Line or Public Telephone Network (Dial Back-Up).
4800 bits-per-second
IMF asa tributarY,MTS - ConfigurationB

TABLE 3';'18. BELL 2048AMULTIPOINT MODEM OPTIONS

Option
Number

A3
A4

81

C5
C6

D6
D8

E5
E6

E7
E8

SA

Description

Multipoint controL
Multipoint tributary.

Internal timing (default).

Continuous carrier.
Switched carrier.

Anti -stream timer: 27 seconds.
Disable receive signal quality

Maximum address: 16.
Maximum address: 32.

Disable diagnostic channel.
Disable receive signal level.

RS-232 rise time.

3 Local address

Network address

Comments

MASTER: A3
SLAVE:A4

Both MASTER
and SLAVE

MASTER:C5
SLAVE :C6

MASTER: 1

SLAVE: D6

MASTER: 2

MASTER: 1

Both MASTER
and SLAVE

MASTER: 101
SLAVE: 001

MASTER: 65
SLAVES: 01, 02, ...

1 If rack mount, Level II or III, contact the Telephone Company marketing for addressing assistance.

2 Use E7if alarms are not desired during partially complete network conversion. Varying degrees of
alarm suppression can be obtained by combinations of D8 and E8 instead of E7.

3 Use E5 for 1-16 remote modems; useE6for 17-32.
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BELL DATAPHONE II 2096A Modem

Private Leased Line, Point-to-Point, Full Duplex

Type of Modem
Type of Line
Transmission Rate
HP Products

Bell System Type DPII 2096A Data Set
Private Leased Line or Public Telephone Network (Dial Back-Up).
9600 bits-per-second
RJE, MRJE, NRJE, DS, IMF, MTS - Configuration A

TABLE 3-19. BELL 2096AMODEMOPTIONS

Option
Number Description Comments

A1 Point-to-Point Control MASTER: Al
A2 Point-to-Point Tributary SLAVE:A2

B1 Internal Timing (Default). Both MASTER
and SLAVE.

CS Continuous Carrier. Both MASTER
and SLAVE.

E5 Maximum Address - 16 MASTER

SA RS-232 Rise Time Both MASTER
and SLAVE.

1 Local Address. MASTER: 101
SLAVE: 011

Network Address MASTER: 6S
SLAVE: 01

1 If rack mount, Level II or III, contact the Telephone Company marketing for addressing assistance.
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BELL DATAPHONE Digital Service (DDS), Data Service UnIt (DSU)

Private Leased Line, Point-to-Point or Multi-Point

Type of Modem
Type of Line
Transmission Rate

HP Products

Bell System SOOB Type Data Service Unit (DSU)
Bell DATAPHONE Digital Service (DDS) Channel
SOOB LI/2 2400 bits per second
SOOBLI/2 4800 bits per second
SOOB L 1/2 9600 bits per second
SOOB Ll/2 56 kilobits per second
RJE, MRJE, IMF, DS, MTS - Configurations A and B

TABLE 3-20. SELL DATAPHONE DIGITAL SERVICE OPTIONS

Option
Number

A1
A2

63

C5
C6

07

Description

Continuous Request-to-Send (Default Option).
Switched Request-to-Send

Signal Ground to Frame Ground (Default Option)

Loop-Back Switch and Indicator Lamps on Front (Default).
Loop-Back Switch and Indicator Lampson Rear.

Circuit Assurance Installed.

Comments

MASTER: Al
SLAVE: A2

Both MASTER
and SLAVE

Customer
Choice

Both MASTER
and SLAVE

, Ifrack mount, Level II or III, contact the Telephone Company marketing for addressing assistance.

2 Use E7 if alarms are not desired during partially complete network conversion. Varying degrees of
alarm suppression can be obtained by combinations of 08 and E8 instead of E7.

) Use E5 for 1-16 remote modems;use E6 for 17-32.
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HPMODEMS

Hewlett-Packard 37210T Modem

Type of Modem
Type of Line
Transmission Rate

Options

Synchronous
Private Line, Switched Telephone Network.
4800 bits per second, 2400 bps fallback.

Option 001: PTT Module (Private Line Isolation) '­
Option 002: Two-wire Switched Line Isolation
Option 003: Auto Answer USA
Option 004: Secondary Channel
Option 005: Remote Command 2

1 Not required in the USA.

2 Four-wire Leased Lines only. Options 002 and 003 must be installed in modem.

Modem Configuration Recommendations

See "Modem Strapping Configuration Log" located inside the modem top cov:er.Morecomprehensive
strapping information is to be found in the Operating and Service Manual, (37210-90000).

Hewlett-Packard 37220T Modem

Type of Modem
Type of Line
Transmission Rate

Options

Synchronous
Private Line, Dl conditioning recommended.
9600 bits per second, 4800 bps fallback.

Option 001: PTT Module (Private Line Isolation) '-

1 Not required in the USA.

Modem Configuration Recommendations

See "Modem Strapping Configuration Log" located inside the modem top cover. More comprehensive
strapping information is to be found in the Operating and Service Manual, (37220-90000).
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Hewlett-Packard 37230T Modem

Type of Modem
Type of Line
Transmission Rate

Internal Strapping Options

Synchronous
Four or two wire leased/private Lines. Must be unloaded metallic circuit.
19200/9600/4800/2400 bits per second.

Internal straps tailor modem operation to suit the particular installation. Full details of all internal straps
and their recommended setting are contained in the Operating and Installation Manual (37230-90000).
The IIModem Strapping Configuration Log'" located on the underside of the modem top cover, also
contains details of all internal strapping and should be filled in at time of installation to document the
actual modem strapping.

Options

Option 001: DTE Control of Loopback.

Allows the local data terminal equipment to control the loopback features on the local modem.
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HEWLETT-PACKARD MODEM TESTS

RTS

120

CTS

121

TXD

118

LSD

122

RXD

119

TST

142

ON

SQM

110

RXD

104

TXD

103

LSD

109

CTS

106

RTS

105

DSR

107

DTR

108

Figure 3-9. HP37210T Front Pane]

Self Tests for 37210T Modems

The following self tests can be used by the customer or CE to determine if a data transmission problem
exists between two modems, and to isolate the fault to either the modems or telephone lines.

• Tests 1 and 2 should be performed at all suspect modem sites.

• Test 3 should be performed on 4-wire installations only.

• Test 4 should be performed at all 2-wire installations.

NOTE

On modems fitted with option 005 the remote modem can be controlled
from the local modem using the Remote Command Assembly.

Test 1. Lamp Test

1. Depress the LP pushbutton.

2. If any of the front panel indicators fails to illuminate, the modem is faulty.
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Test 2. Local Analog Loopback Test

1. Depress the AL and TP pushbuttons (DL should not be depressed).

2. The LSD indicator should be fully on.

3. If the SQM indicator flickers on or remains on, the modem is faulty. The indicators should be
observed for at least 3Os.

4. Return the modem to normal operation by releasing the TP and AL pushbuttons.

Test 3. Remote Digital Loopback Test (4-wire installations only)

1. Depress the DL pushbutton at the remote modem.

2. Depress the TP pushbutton at the local modem.

3. The LSD indicators at both modems should turn on.

4 If the SQl\f indicator flickers on more often than 3 times per 30s period on average, the telephone
lines are likely to be substandard.

5. Return both modems to normal operation by releasing the DL pushbutton at the remote modem
and the TP pushbutton at the local modem.

Test 4. 2-Wire Receive Only Test

1. Press the RO pushbutton on the local modem.

2. Depress the TP pushbutton at the remote modem.

3. The LSD and RXD indicators at the local modem should turn on.

4. If the SQM indicator at the local modem flickers on, it indicates a telephone line disturbance.
Frequent flickering on of the SQM indicator (more often than 3 times/30s period on average)
indicates a substandard telephone line.

5. Repeat the test reversing the direction of transmission.

Remote Command Operation

In a point-to-point system remote commands can be sent from either modem to the other. In a
multi-point system remote commands can only be sent from the master modem.

Procedure to send remote commands:

1. Set the ADDRESS thumbwheel to ~he address of the remote modem.

2. Set the Code thumbwheel to the appropriate code (refer to Table 3-21).

3. Momentarily depress the TX pushbutton to transmit the remote command. The TX indicator will
light to indicate transmission of the remote command.
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4. A message confirming receipt of the remote command is t'ransmitted back to the master modem.
Receipt of this message is indicated by the TX indicator turning OFF and the ABORT indicator
not lighting.

S. If the ABORT indicator lights, no confirmatory message has been received by the master modem.

6. To resend a command it will be necessary to depress the TX indicator twice, once to clear the
ABORT indication and once to transmit the command.

TABLE 3-21. REMOTE COMMAND CODES

Code Number Function at Remote Modem

0 Depression of TP pushbutton.

1 Selects 2400 bps data rate.

2 No effect.

3 Depression of AL pushbutton.

4 Remote Command Module transmits 1020Hz tone.
Remote Transmitter disabled.

5 Disables transmitter.

6 No effect.

7 Depression of DL pushbutton.

8 or 9 Resets/Clears remote commands.
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Figure 3-10.
HP 37220T Transmitter and Receiver Front Panels (front cover open)

Self Tests for 37220T Modems

The following self tests can be used by the customer or CE to determine if a data transmission problem
exists between two modems and to isolate the fault to either the modem or telephone lines.

Test 1. Local Analog Loopback Test

Test 1 should be performed at all suspect modem sites.

1. Set the ALB-NORM-DLB switch to ALB.

2. Set the MK-NORM-SP switch to MK.

3. If the ERR indicator flickers on or remains on, the modem is, faulty. The ERR indicator should be
observed for at least 3Os.

4. Set the MK-NORM-SP switch to SP and repeat step 3.

5. Check that the TXD and RXD indicators both light when the MK- NORM-SP switch is set to SP,
and both go out when MK is selected.

Test 2. Remote Digital Loopback Test

1. Set the ALB-NORM-DLB switch on the remote modem to DLB.

2. Set the MK-NORM-SP switch on the local modem to SP.

3. Check that LSD turns on steady at the local modem within 9s. If LSD fails to turn on, the phone
lines are faulty.

4. If the SQM indicator at the Ioca.l modem flickers on more often than 3 times every 308 on
average, the telephone lines are likely to be substandard.

5. Set the MK-NORM-SP switch to MK and repeat step 4.
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Remote Control of Loopback

The 37220T modem has a facility whereby a local modem can control loopback on the remote modem.
The loopback returns signals received over the telephone lines either by looping the received phone line
signal directly to the transmit phone lines (analog loopback) or by looping the output of the receiver back
to the transmitter input (digitalloopback).

Only one of these two remote loopback modes can be selected. See Operating and Service Manual for
details.

Depression of the TRN pushbutton at the local modem for greater than 3s will cause the remote modem
to enter the remote loopback mode. The TST indicators at both modems will also light.

To remove the remote modem from the remote loopback mode, press TRN at aproximately 18 intervals.
The TST indicators at both modems should extinguish provided both test switches are in the NORM
position.

ON RTS CTS TXD RXD DCD RDL RDL DLB RDL

120 121 118 122 119
TEST AB

Figure 3-11. HP37230T Front Panel

Self Tests for HP 37230A

Analog Loopback Test

Should be performed at each modem to check local transmit/receive functions. Failure of this test
indicates a faulty modem.

1. Depress the ALB and TEST pushbuttons on the modem front panel. Ensure all other pushbuttons
are not depressed.

2. Check that the ERR lamp is off. If ERR is on or flashes on, the modem is faulty.

3. Return the modem to normal operation by releasing both pushbuttons.

Digital Loopback Test (Modems connected by 4-wire only)

Checks out the ability of two modems to transmit and receive data over the telephone network. In a
multidrop network this test can be performed only between the master modem and a slave modem. It
cannot be performed between two slave modems. Failure of this test and a pass for both modems in the
Analog Loopback Test indicates a faulty phone line connection.

1. Depress the DLB pushbutton on the far end modem. Ensure all other pushbuttons are not
depressed.
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2. Depress the TEST pushbutton on the local modem. Ensure all other pushbuttonsare not depressed

3. Each time an error is detected in the data received at the local modem, ERR will flash on.
Occasional flashing on of ERR is acceptable. However, if ERR flashes on frequently or stays on
for long periods, a faulty phone line connection is indicated.

4. Return both modems to normal mode by releasing both pushbuttons.

2,-WireTest (Modems connected by. Z-wire lines only)

Thistest checks out the phone line connection between two modems operating in a 2-wire network.

1. At the local modem remove the wire links between the rear panel TX and RX terminals. Ensure
that the 2-wire telephone line is connected to the RX terminals on the modem.

2. Depress the TEST pushbuttons on both the local and far end modems. Ensure all other
pushbuttons are not depressed.

3. Each time an error is detected in the data received at the local modem, ERR will flash on.
Occasional flashing of ERR is acceptable. However, if ERR flashes on frequently or stays on for
long periods, a faulty phone line connection is indicated.

4. Release both TEST pushbuttons and reconnect the wire links between the TX and RX terminals
on the local modem.

Remote Control of Digital Loopback

This facility, available only when two modems are connected in a point-to-point arrangement via a
4-wire line, allows an operator at one of the modems to command the far end modem to enter the digital
loopback mode.

1. Depress the RDL pushbutton on the local modem to command the far end modem to enter the
digitalloopback mode.

2. Check that the RDL indicator turns on at the local modem within 6s. If RDL fails to light and
ERR turns on, digital loopback at the far end modem is not guaranteed.

3. Releasing the RDL pushbutton at the local modem removes the digitalloopback from the far end
modem.
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CSTRACE FILE

May be utilized by any subsystem that uses the CS drivers. Provides a recorded file of events that have
occurred on the communications line.

System Default File Name: CSTRACE

Table 4-1. CSTRACE FILE PARAMETERS AND VALUES

Parameter Value

formal file designator CSTRACE

FOPTIONS (14:2) 00 (new file)
(13: 1) 0 ( bina ry f i Ie)
(10:3) 0 (use actual file designator)
(8:2) 0 (fixed length records)
(7:1 ) 0 (no carriage control)
(6: 1) 0
(5: 1) 1 (disallow file equation)
(0:5) 0

AOPTIONS (12:4) 4 (input/output access)
(11:1) 0 (no multi-record option)
(10: 1) 0 (disallow dynamic locking/unlocking)
(8:2) 0 (exclusive access)
(0:8) 0

blockfactor 1

User Defined File Name: fILE CSTRACE=oldfile name

• The trace file is opened for variable length records because each line using it may have different
record size requirements.

• A new permanent file will be opened in the system domain each time TRACE is requested.

• If an error occurs when trying to open the trace file, the particular COPEN or CCONTROL intrinsic
call will fail.

• If the trace file becomes full, the EOF marker will be moved to the top of the file, and all previous
trace information is lost.

• If the system fails while tracing is enabled, the trace file will be closed. Some of the last entries
may be lost.

4-2



CS Trace Facility and Error Messages

• If a line being closed is the last one using the trace file, the CS/3000 trace facility issues an
FCLOSE intrinsic call with the following parameters:

Parameter

filenum
disposition
SECCODE

LIST FILE

Value

trace filenum
1 (save)
(0) unrestricted

access

The formal file designator for formatted trace dump output is LIST. The default output file is
$STDLIST. To divert formatted output elsewhere, such as to device class LP, use the following file
equation:

:FILE LIST;DEV=lP

There may be a large volume of output generated by theCSDUMP program. You can control the list file
output priority, keeping it below the outfence value, and examine selected portions of spooled output by
using the supported MPE utility SPOOK.
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CSDUMP PROGRAM

Formats and lists the CSTRACE file. It is invoked through:

:RUN CSDUMP.PUB.SYSI,OCTALlI,HEXl[;PARM={ !}]
The secondary entry point OCTAL allows you to specify that all raw data will be output in octal, otherwise
it will be output in hexadecimal. (The entry point HEX, allowing you to specify hexadecimal for the
output, has been retained for backward compatibility to the time when the default was octal.) If you
specify PARM=O or 1 all entries will be output by time; however, if you specify PARM=2 only CS/3000
intrinsicswill be output by time.

Various conditions can cause this program to abort. These are indicated in an information error message,
and in parameter values of the QUIT intrinsic.

Parameter Meaning

1 Illegal dump format request
2 Open failure on trace file
3 Open failure on list file
4 Trace file access error
5 Open failure on temporary file
6 Temporary file access error
7 List file access error
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INVOKING AND REVOKING THE TRACE FACILITY

• RJE/3000

: CLINE RJElINE ;TRACE= [All] [)j~rmsk] [:~entries] [lj~WRAP]
;:RJE .. . - "

#RJLINE •••
or

:RJE

{
2780} .#RJlINE 3780 ;TRACE=ON,<traoe opt1,ons>

When you stop using RJE tracing will stop.

oMRJE/3000

:MRJECONTROL START [!:W.nostid] ;TRACE,ON[ij~:(traoe options>]
:MRJECONTROl TRACE t!i~Vtostid] ,ON [!l~!(trace· options>]

or
: MRJECONTROl TRACE [!!~~ost id] ,OFF

• DS/3000

:DSCONTROl dsdevioe;OPEN;TRACE,ON[I:~!(traoe options>]
:DSCONTROL dsdevioe;TRACE ,ON [!!~:!(traoe options>]

or
:DSCONTROl dsdevioe;TRACE,OFF

o MTS/3000

{
:MPlINE }
detJ,TRACE,ON[<traoe options>] "

{d::~~~CE.orF}
o IMF/30aO

: IMFCONTROl START ,opnfigfile,TRACE,ON lllWi<traoe options»
: IMFCONTROl TRACE,configfile,ON [I!~!<traoeoptions>1

or
:IMFCONTROl TRACE,configfile,OFF

or
: IMFMGR
>CONfIGURATION fILE oonfigfile
>TRACE on [!!~ktrace options> 1
>TRACE OfF""

.X.25/3000

:DSCONTROL X. 25device; OPEN, TRACE ,ON [!~'t race options]
: DSCONTROL X. 25devioe;TRACE, ON [~:t rao~ opt ions]
: DSCONTROL X. 25devioe;TRACE ,OFF"
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TRACE OPTIONS

Syntax

[!:~ALL] n~msk] mnumentries] m,~RAP] [lj~filename]

Parameters

ALL

m:lsk

numentries

WRAP

filename

4-6

means that all activity is to be traced. Its omission means that only I/O
errors are to be traced.

indicates the type of activities to be traced, as follows:
%000, or omitted, means use the driver default mask.
%00 l=generate PSTX entries ~

%002=generate PSCT,PPOL,PSEL entries ~

%004=generate PRTX entries ~

%0 I O=generate PRCT entries ~

%020=generate POPR and PEDT entries ~, 2

%040=generate PSTN entries
%I OO=generate INP interconnect entries
%200=generate IMP (bisync only) control unit state transition entries.
PCMP entries are generated automatically. 3

~ This is a default value for the BSC and MRJE protocol; also for HPOLC-I
protocol except for POPR and PEDT entries are not applicable and do not
appear in the trace file.

2 For iMF/SDLC %020 does not generate POPR and PEOT. Rather, it
causes the suppression of PSTX, PSCT, PRTX, PRCT, and PSTNentries
when the line is idly transmitting RR's. If %020 is omitted, line state has
no bearing on tracing.

3 When tracing IMF BSC use mask of %277.. When tracing IMF SOLC use
mask of %77.

The value of entries is used to derive the size of trace file record. Trace
entries are deposited in a record in a circular manner. Adriver dependent
default of 24 will be used if the parameter isomitted. The maximum value
that may be specified is 248. You must specify numentries=16 for X.25.
On an INP the maximum is 24. (If numentries>24 is requested when
tracing on an INP, a warning message will be printed and the maximum
default of 24 will be used.)

Specifies that if the trace record is full for a given CS intrinsic, previous
entries are overlayed. Its absence indicates that succeeding entries will be
flushed. This parameter does not affect the EOF marker of the file.

Trace output will be sent to a specified file name which has been previously
built. If a file name is not specified, the default destination depends on the
communications software product being used. If a trace file exists it will be
purged, and a new trace file will be created.
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TABLE 4-2. PROTOCOL DRIVER TRACE ENTRY TYPES

Mnemonic

POPR

PSTN

PEDT

PRCT

PSCT

PRTX

PSTX

Entry Type

Operation

State Transition Entry

Editor Entry

Receive Control Sequence
Entry

Send Control Sequence Entry

Receive Text Entry

Send Text Entry

Definition

This type of trace entry is generated each
time the physical driver is called upon to
perform an operation. The POPR trace entry
tells what operation is to be performed. 1

This type of trace entry is generated each
time the driver transfers from one internal
state to another. The PSTN trace entry tells
what event just happened and what action is
about to be performed.

This type of trace entry is generated each
time a text message or control character
sequence is received from the remote station.
In the case of a text message, the PEDT trace
entry shows the first 13 (for HSI) or 14 (for
SSLC or INP) words of the user's buffer;
control characters, pad characters and CRC
parity sequences are omitted. In case. of a
control character sequence, the PEDT dtrace
entry supplies a mnemonic phase telling what
was received. 1

This type of trace entry is generated each
time a control character sequence is received
from the remote station. The PReT trace
entry shows (in octal or hexadecimal)
byte-for-byte exactly what was received. 2

This type of trace entry is generated each
time the driver sends a control character
sequence to the remote station. The PSCT
trace entry shows (in octal or hexadecimal)
byte-for-byte exactly what was sent. 2

This type of trace entry is generated each
time a text message is received from the
remote station. The PRTX trace entry shows
(in octal or hexadecimal) byte-for"""byte
exactly what was received. 3

This type of trace entry is generated each
time the driver sends a text message to the
remote station. The PSTX entry shows (in
octal or hexadecimal) byte-for-byte exactly
what was sent. 3
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TABLE 4-1. PROTOCOL DRIVER TRACE ENTRY TYPES (cont'd)

PCMP User Request Completed This type of trace entry is generated each
time a user request (i.e., a CREAD,CWRITE,
driver-performed CCONTROL, or CCLOSE
intrinsic call) is completed. The PCMP trace
entry summarizes the number of text
messages sent and received and the number
of errors that have occurred, etc.

PPOL Send Polling Sequence Entry This type of trace entry is generated each
time the driver sends a polling sequence. The
PPOL shows the sequence byte-for-byte.

PSEL Send Selection Sequence This type of trace entry is generated each
Entry time the driver sends a selection sequence.

The PSEL shows the sequence byte-for-byte.

1This entry will not be generated by the SOLC or HPOLC-I protocol.

2Por SDLC and HPDLC-I, this entry type is generated each time a frame is received from the remote
station (PRCT) or sent to the remote station (PSCT). The PRCT or PSCT trace entry omits the Flag
characters and Frame checking sequence (FCS) and shows the first 27 bytes of teh I field maximum.
One byte of the FCS may appear if the frame doesn't end on a word boundary.

'For SDLC and HPDLC-I, this entry type is generated only when the received frame (PRTX) or the sent
frame (PSTX) is longer than 32 bytes. In this case PRTX or PSTX entries will be used to display the
remainder of the I field that was not displayed in the entry. Trailing Flag and PCS bytes are omitted
except when the frame does not end on a word boundary; then one byte of the FCS will appear.

TABLE 4-3. INTERCONNECT DRIVER TRACE ENTRY TYPES

Mnemonic Entry Type Definition

IOC Driver Called The entry is generated whenver the driver is called to
perform an operation.

lOX Driver Exited This entry is generated whenver the driver completes an
execution of the main control routines.

IADQ Add to Queue This entry is generated whenever the driver adds a
request to one of its internal queues.

IRFQ Remove From This entry is generated whenever the driver removes a
Queue request from one of its internal queues.

IOF Data Frozen This entry is generated whenever the driver requests a
target data segment to be frozen in memory or to check
if a previous request to freeze a data segment has been
completed.
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TABLE 4-3. INTERCONNECT DRIVER TRACE ENTRY TYPES (cont'd)

IUNF

INR

IPR

Unfreeze Data

New Request

Process Request

This entry is generated whenever driver wishes to
unfreeze a previous frozen data segment or to insure
that a data associated with a request is not frozen by the
driver.

This entry is generated each time the driver begins
processing a new request.

This entry is generated whenever the driver processes a
request which may be completed immediately (i. e.)
requires no I/O to IN P) or whenever a request requires
some preprocessing before I/O is to be done.

JAR Abort Request

ISTO Start Timeout

ISS Set Status

ICR Complete Request

ICC Check Completion

IPM Process Message

IPFR Power Fail
Recovery

ICD Call Driver

1010 DO I/O

This entry is generated whenever a request is to be hard
absorbed.

This entry is generated whenever the driver starts a
software timeout on a request.

This entry is generated whenever the request completion
status is set.

This entry is generated whenever a request has been
fully completed by the driver and is released to the
request initiator.

This entry is generated whenever the driver calls the
physical driver to check I/O completion status and to
check for software timeout completions.

This entry is generated each time the power fail
recovery routine is called.

This entry is generated each time the power fail
recovery routine is called.

This entry is generated each time the physical driver is
called to perform an operation.

This entry is generated each time the driver wishes to do
an operation which sends a message to INP or moves
data between requests

IRB Illogical Condition This entry is generated whenever the driver detects an
illogical internal condition or receives an erroneous or
illogical message from INP.
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TRACE DUMP ANAL YSIS

*** CS TRACE DUMP fACILITY *** TUE, JAN 6, 1977, 12:32 AM
TRACE fILE IS CSTRACE.CS30.DC
LAST OPENED ON TUE, JAN 6, 1977, 12:01 AM
SYSTEM 10=02.66

Figure 4-1. Example of a Trace Listing Header Message

At the start of the trace listing is a header message telling the date and time-of -day when the listing was
printed and the fully-qualified name of the trace file being used. The meanings of the three remaining
items in the header message (shown in Figure 5-1) are as follows:

LAST OPENED ON date This tells you the date and time-of -day when the trace was performed.
SYSTEM ID=xx.yy This tells you the version number (xx) and fix level (yy) of the MPE/3000

operating system that was being used when the trace was performed.
CS IO=xx.yy This tells you the version number (xx) and fix level (yy) of the CS/3000

subsystem that was being used when the trace was performed.

An example of a trace listing is shown in Figure 4-2. The meanings of the items in the trace listing are as
follows:

BEGIN TRACING MESSAGE Specifies the device ldev number.

LINE NUMBER AFT entry.

LOGICAL DEV. NUMBER Number as specified during system configuration.

DEV. TYPE As specified during system configuration. INP= 17, SSLC= 18, HSI= 19

SUBTYPE As specified during system configuration:
o Point-to-point switch line (modem)
1 Point-to-point non -switched line (modem)
3 Point-to-point non -switched line (no modem)
7 Non-switched (hardwired) line with Async mode.

VER CS driver version number.

COPTIONS See "COPTIONS" later in this Section

AOPTIONS See "AOPTIONS" later in this Section

DOPTIONS See "DOPTIONS" later in this Section

NUMBUfFERS Total assigned to the line.

BUffSIZE May differ from configured size due to subsystem requirements (i.e., RJE
3780 = 512 words, etc.).

INSPEED/OUTSPEEO Line input/output speed in characters per second.
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LINE INFORMATION DISPLAY

* BEGIN TRACING FOR DEVICE 14 *
**** ** ** ********************* **

·-L-I-N-E---I-N-F-O-R-Pl-A-T-I-O-N---O-I-$-p-l.-A-Y·
.................... ** •••• It' ". It ••••• ~

• LINE NUPl8ER: 3 LOGICAL DEV. I\iUMB,:R: 14
• DEI/. TYPE: 11 SURTYpE: 7 VER: A.H.~2 •

01.234567R9lH23"5
• copnONS:OGOll00Cll0aOOlO
• AOPfIoNS: OCOOilOCI00001l~l
• OCpfIONS: tl00~lCI0:)ltlOOOO

• NUKBUFFERS: 1. BUFFSIZE: It24 (~OROS) •
• INSpi:C:O: 120(1 OUTSPEED: 1200
• MISCARRAY: RECEIVE nPlEOUT: 20 SECS••

LOCAL UPlr:OUT: &0 s::es••
eONN::CT TlMEour: <JilG srcs••

RESPONSE TIMEOUT: .loa HSEes••
LINE BID TtPlEOUT: 60 srcs••

.No. ERROR RETRIES: T
CLEAR-TO-SEND DELAy: 00.3 SEes••

CAlA-SET-REAOY DELAY: DISAllLED. •
TRANSPlISSIOIIi PlOCE: HALF OUPLEll••

""STAT TRACE FACILITY: ENABLED. •
POLL lOOP DELAY: 1& "SECS••

POLL REPEAT: 0 •
POLL ENTRY DELAY: 10 "S<:CS••

• ~~~=~i::;~~L~~;~~~~~~;;:UB.SY~ASK=nu l1010./!Binary value)
TYPE OF TRACE = ALL, NOVRAP

• POLLIST: ENTRIES=3 INDEX=13
1 G~P :: 1 2 GRp- = 3
3 GRP = "

• PHONELIST: ENTRIES=O INOEX=O
• II:LIST: ENTRIES=O I!tOC:X=O •
• S\JPLlST: GROUPS=6 DESC=OOOGOOOC •

• .illP .{l S~~~~O~~==1 4141 ASCII=A~ES~:g~~~:J.OlGroup Poll/Select
SEL 10:: 6161 AseII=aa EBCOIC="} IDs (General)

STA ~EN ~~~~O~~N~s~2~2 ASCII=.;yp~~~ole: (Hexadecimaf
OfP 1 POLL = HH ASCU:AA EBCDIC: value)

SEL = 4141 ASCII:AA EBCOIC= ,.
it GRP 2 STATIONS= 1 DE:SC=OclOOOOOl •

POLL 10 = .242 ASCII:BB EBCOIC=!! ..
SEL 10 = 6262 AselI:bb ::OCOIC:22 •

• {So U ~EN ~~~~O~~N~S~2~2 ASCII=";ypt:~OIC=} Station/Device 10
CPlP il ~~~l ~ :~:~ ASCll=U EBCDle= (Hexadecimal

• GRP 3 STATlONS= 1 ASCII=A~::S~:;~~~~OOl value)
POLL 10 : .3.3 ASCtI=CC ERCOIC=....
SEL 10 = 6363 ASCII=cc EBCOIC:33 •

G::N POLL 10 : 2222 ASCII="'.E8CDIC=
STA 1- COMPONENTS= 1 TYPE=O

CMP C POLL = .141 ASCII=AA E8CDIC=
sEL = 04141 Asell=AA £8CDIC= •

• GRP 4" STATIONS= 1 • OESC=I)'lOGOaOl •
POLL 10 = 44•• ASCII"OO EBCOIC=."JI •
SEL 10 = 60\64 ASCII=dd EBCOIC=44

Gr.N POll 10 = 2222 ASCII=·· ERCOIC=
STA 1 C0I1P3NENTS= 1 TYPE=?

eMP ~ POLL = 4141 ASCH=AA EBCDIC=
SEL = 4Hl ASCII=AA EEteOIC=

it GRP 5 STATIONS= 1 OESC=3fJOa00I11 •
POLL 10 : 4545 ASCH=EE E8CDIC:SS •
SEL TO: 6565 ASCII=ee EBCOIC=55 •

GEN POllIO = 2222 ASCII="· E8COIC=
STA 1 COMPONENTS= 1 TYPE=')

CPlp·'J POLL = 4141 ASCll:AA ERCOIC:
SEL = 4tH ASCII:AA EBCOIC=

.. GRP 6 STATIONS=.3 DESC:'lilOOOOOl it

POLL lD = 460\6 ASCII=FF EBCOIC=:U •
SEl· 10=6666 ASCII=ff £8COIC=66 •

.. G'"N POllIO - 2222 ASCII:". EBCOIC=

~{::~:~ ~~~~::::t;:h ::~::':[!E::~'}.~tations;n
.. CPlPO POLL :. 4242 ASCll=BB EBCOIC=!!

:STA 3 ~~~PONEN;S:2i2 ASCll:'H~yp~~~OIC=!! ;he Group
• CPlP (j POLL = 4343 ASCII=CC £RCOIC:" •
• SEL: 4343 ASCII=CC ERCOIC="••
·ERRORCODE: RECOVERA8lE=0 IRRECOVERAl:lLE=2aI.
.. MSGSENT: 1298 HSGR"E:CV: 413 •
.. RE:COVERRORS: 3 IRRECOVtRRORS: 0
l!'I' ••••••••••••• fI' ••••••••••• *•••••••••••••••••'••••••

Figure 4-2. An Example of a Trace Listing.
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MISCARRY The time out values may change during execution, and may not be operational
depending on subsystem and function. MISCARRY format is:

Logical array
o Number of words of parameter information following this word.
1 Parameter type.
2-n Parameter value

Repeat the last two fields for each parameter type to be specified, as follows:

TABLE 4-4. PARAMETER TYPES FOR MISCARRY

Type

o

2

3

4

5

6

7

8

9

10

11

12

Meaning of Value

Receive Timeout (seconds) Default = 20*

Local Timeout (seconds) Default = 60*

Connect Timeout (seconds) Default =900*

Response Timeout (seconds) Default = 3*

Line Bid Timeout (seconds) Default = 60*

Number of Error Recovery Retries Default = 6

= 0 Clear-To-Send. Delay determined by modems
<> Clear-To-Send. Delay value in tenths of seconds.

On an INP this parameter defines the amount of time the driver will await the
expected clear to send change before deciding the modem is broken. The default
value is 300 milliseconds.

= 0 Data Set Ready. No stabilization time.
= 1 Data Set Ready. 100 Msec stabilization time after it goes true.

= 0 Transmission mode = full duplex.
= 1 Transmission mode = half duplex.

= 0 Disable MMSTAT trace facility.
<> 0 Enable MMSTAT trace facility (Memory Management).
(Not implemented for an INP.)

Poll Loop Delay. (.01 sec. each) Delay between iterations through Poll List (0=00).

Poll Repeat. Number of iterations through Poll List (0=00). Terminates when
station responds or number of passes satisfied.

Poll Entry Delay. (.001 sec. each) Delay between polling entries in list. 0 disables
timeout.

* A value of 0 will disable timeout.
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COPTIONS

A word describing the communications options associated with the line.

(0:1) inhibit timeout

o allow timeout
1 disable all timeouts

(1 :1) 10 Sequence Verification

o allow the use of 10 sequences (both user-supplied and configured
defaults) .
inhibit the use of 10 sequences. Any user-supplied or configured
default 10 sequences will be ignored.
(Applies to both local and remote 10 sequences).

( 2: 1 ) CS trace

o do not invoke CS trace facility.
1 invoke CS trace facility. See also CTRACEINFO.

(3:1) :CLINE override

o allow CLINE command override
1 prohibit CLINE command override

(4:2) Speed Select (European modems only)

o use configured default setting
1 set speed to low speed
2 set speed to high speed
3 reserved for future use. Specifying this value causes a COPEN error.

(6:4) Local Mode Crlocal ll means the station at your end of the line).

o use configured default setting
1 local is a primary contention station
2 local is a secondary contention station
3 local is a control station on a multipoint line
4 local is a secondary station on a multipoint line
5 local is an HPDLC.System acting as DTE.
6 local is an HPDLC.System acting as DeE.
7-15 reserved for HP use.

A COPEN error will result if local mode is not compatible with either COPEN parameters or configured line
values.

(10:6) Transmission code

o use configured default setting
1 use automatic code sensing feature of driver
2 ASCII
3 EBCDIC
4-63 reserved for HP use
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AOPTIONS

A word describing the access options associated with the line.

(0:8) Protocol

o use configured default protocol
1 use BSC protocol
2 use MRJE protocol (Conversational BSC)
3 use HPDLC-I protocol
4 255 reserved for HP use

A COPEN error will result if protocol is not compatible with configured line specification or driver
capabilities.

(8:1) Allows the user to choose Alpha and Graphic characters in the phone
number specified.

o only numeric and "-" are allowed. (default)
1 allows Alpha, Numeric, and Graphic characters.

(9:1) Designates whether or not to delay the INP powerfail recovery.
(Necessary for a series 64). No user control; set internally bX CS.

o no delay (default)
1 delay

(10:1) (reserved for future use.)

(11:1) Inhibit Console Error Message

o allow CS to print hardware error message of operator console.
1 inhibit CS from printing hardware error message at operator console.

(12:2) Dial type

o dial on write connect; answer on read connect
1 answer on write connect; dial on read connect
2 dial on write connect; dial on read connect
3 answer on write connect; answer on read connect

(14:1) :CLINE buffer override

o allow :CLINE override for numbuffers and buffsize.
1 disallow buffer information override

(15:1) Wait mode

o perform all I/O using NeIO
1 perform all I/O using CI0 1

1 Only users executing in privileged mode may open a line with CIO and no buffering.
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COPTIONS

A word describing driver-related options. For the SSLC Drivers and BSC INP Driver, the format of
DOPTIONS is as follows:

(0:1) Reversed for future use.

(1:1) Delay sequence wait.

o wait on received WACK/TTD sequences.
1 Do not wait on received WACK/TID sequences.

(2:1) Poll termination sequence.

o Before switching between stations, an RVI is transmitted to return
the line to control IDode.
Before switching between stations, an EOT is transmitted to return
the line to control mode.

(3:1) Control state listen mode.

o While in control state and between user requests the driver listens
for any control sequences from the remote.

1 While in control state and between user requests the driver ignores
any control sequences from the remote.

(4:2) Ending sequence:

o Use sse default (NSW=send EOT; SW=send OLE EOr)
1 send OLE EOT
2 send EOT

(6:1) 0 the remote will not send leading graphics
1 expect leading graphics from the remote

(7:1) Value of USASCII block check character (bcc).

o VRC/LRC (non-transparent mode or transparent with header).
CRC-16 (transparent mode with no header)

1 VRC/CRC-16 (non transparent mode)
CRC-16 (transparent mode)

(8:1 )

(9:1 )

(10: 1)

o automatic generation of WACK
1 no WACK will be sent

o automatic generation of TID
1 no TID will be sent

o Do not expect ITBsequences from the remote station. 1

1 Expect ITB sequence from the remote station.

1 If an lTD sequence is received, the driver will require a retransmission to properly receive the message.
The driver then sets this bit to a one.
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(11:2) Message Format Word (MFW)

o MFW will not be placed into received text nor expected in sent text.
CS will use an implicit MFW of 000000 for sent text.
MFW will not be placed into received text nor expected in sent text.
CS will use an implicit MFW of 100000 for sent text.

2 MFW will be placed into received text and expected in sent text.
3 reserved for future use.

(13:1 ) o Multipoint primary station reselects a device for each write request.
1 Multipoint primary station will not reselect a device if a ~rite

request follows a read request.

(14:2) Number of leading SYNs
o send four leading SYNs
1 send eight leading SYNs
2 send twelve leading SYNs
3 send sixteen leading SYNs

For the HSI Driver, the format of DOPTIONS is as follows:

(0:1) Reserved for future use.

(1:1) Delay sequence wait

(2: 1) Ignored

(3:1) Control state listen mode
= 0 while in control state and between user requests the driver listens

for any control sequences from the remote. Receipt of a line bid
causes the line to be placed into text state.
while in control state and between user requests the ~river ignores
any control sequences from the remote.

(4:2) Ending sequence:

o use SSC default (NSW=send EOT; SW=send OLE EOT)
1 send OLE EOT
2 send EOT

(7: 1) Ignored

(8:1) 0 automatic generation of WACK. Enable.
1 no WACK will be sent~ Disable.

(9:1) 0 automatic generation of TTD. Enable.
1 no TTD will be sent. Disable.

(10:3) Ignored

(13:1) Reserved for future use.

(14: 2) Ignored
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Most of the remaining Line Information Display (Figure 4-2) entries are self-explanatory.

For the HPDLC-I INP driver the format of DOPTIONS is as follows:

(0: 1) Looped back mode:

o normal.
t looped back.

(1.1) Satellite simulation mode:

o normal.
1 simulate satellite delay.

(2:6) Reserved.

(8:8) Maximum number of outstanding frames. This is parameter K in the HPDLC-I
protocol. Valid values are one through seven. (Default is seven).
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DOWNLOAD FILE

DRIVERNAME

CTRACE INFO

The file that is being downloaded

The name of the line driver being used.

ENTRIES

MASK

TYPE OF TRACE

The number of entries per record.

The binary specification of the events to be traced.

Type of trace indicates whether ALL or I/O errors are to
be traced, and whether the Trace file is to be overlayed,
WRAP.

POLLIST

PHONELIST

IDLIST

SUPLIST

ERRORCODE

MSGSENT/MSGRECV

RECOVERRORS

IRRECOVERRORS

4-18

A set of multipoint station identifiers used for polling.

A set of telephone numbers to be used to prompt for dialing a switched line
connection.

A set of identification characters to be sent and to be received. RJE/3000 will
send an ID sequence, but not receive them.

The maximum set of groups, stations, and components which will be recognized
on a multipoint line.

A specification of the type of error which occurred.

Number of blocks correctly received or sent and acknowledged.

Number of errors during entire TRACE duration.

Note the subsystem may fail due to satisfactory Bisync conditions which may
abort the job, but still not be considered an irrecoverable error (i. e., receive a
DLEEOT).
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CS ERRORS

The CS error codes are returned in the errorcode parameter in a procedure call to CCHECK.
Irrecoverable errors are returned in errorcode (8: 8), while recoverable errors are returned in
errorcode (~ :8).

TABLE 4-5. IRRECOVERABLE ERRORS

Range

o

1-40

41-50

51-81

84-109

110-113

115-124

151-200

201-250

Description

Request completed successfully.

An error was found by the COPEN intrinsic.

The request was not initiated because of an error found by the CS intrinsics
(including COPEN).

The request as not initiated because of an error found by the CS intrinsics
(except COPEN).

A hardware error occurred or INP self test failed.

INP trace process detected error.

Main frame IC detected error.

An error or exceptional condition which resulted in the line being disconnected,
which is driver dependent, occurred.

An error or exceptional condition occurred which did not result in the line
being disconnected, which is driver dependent occurred.

Refer to Section 5, UData Communications Troubleshooting Guide", for the causes and recovery for these
error codes.
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TABLE 4-6. CODE MEANING OF IRRECOVERABLE ERRORS

Code Meaning
(Decimal)

0 Request completed successfully.

1 None, or too many groups.

2 None, or too many stations.

3 None, or too many components.

4 Invalid poll or selection sequence length.

5 Not enough stack space for COPEN to process.

6 Invalid driver name.

7 Driver not found in system.

8 Driver not compatible with attributes of the line.

9 The line was not configured to allow for changeable drivers.

10 Undefined line device.

11 Line device not available.

12 Not a CS line device.

13 CS line device in use.

14 Invalid ID sequence length. It exceeds 16 characters.

15 Invalid buffer size. It exceeds configured device maximum.

17 Invalid telephone number length. It exceeds 20 characters.

18 Illegal character in telephone number. Only numerics or a hyphen character
are allowed.

19 Local mode not compatible with line type.

20 Invalid information value in MISCARRAY.

21 Invalid information value in MISCARRAY.

23 Invalid entry in the polltist

24 Could not open trace file

25 Trace process unable to get, lock, or freeze extra data segment. [Trace file
record size was too small] [Insufficient trace buffer space.]
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TABLE 4~6. CODE MEANING OF IRRECOVERABLE ERRORS, (cont'd)

Code
(Decimal)

26

27

28

29

31

32

33

35

38

39

40

41

47

48

49

50

51

52

53

54

55

56

57

Meaning

Invalid user capability. User does not have CS capability.

Invalid line designator.

No line designator or device specified.

Too many files or lines. Insufficient PCBX space;

Insufficient main memory space.

Driver failed to open

Local mode was control station, but the SUPLIST=parameter was not
specified.

Down load file error.

M.ainframe trace process not created or active.

Not enough INP buffer space.

Must have an INP with an autodialer.

Does not have autodial capability

Unable to lock code in memory.

No memory space available for tracing and/or buffering.

DB register not pointing at stack.

Process handling capability needed to trace.

Invalid line number. No such line.

Invalid parameter value.

Trace process detected a read error.

Autodialer detected errors.

No phone list exists.

Invalid buffer cou~t parameter.

Console operator replied NO to a dial prompting message.
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TABLE 4-6. CODE MEANING OF IRRECOVERABLE ERRORS, (cont'd)

Code Meaning
(Decimal)

S8 No telephone number list for dial attempt.

S9 System problem with dial message

60 Invalid array length parameter.

61 CCONTROL code value invalid.

62 The device must be an INP.

63 No, I/O in progress to abort.

64 Abort ignored because I/O already completed or aborted.

6S Logical group number value is invalid

66 Logical station number value is invalid

67 Logical component number

68 Non -existent phone index specified~

69 Phone number specified is not the same length as the current phone number.

70 Maximum allowed outstanding writes exceeded.

71 Maximum allowed outstanding reads exceeded.

72 Current phone index doesn't exist.

73 Parameter bounds violation

74 No CS buffers remaining.

76 Required buffer parameter absent.

77 Too many I/O requests. IOWAIT needed. Or, concurrent I/O in progress.

78 No I/O pending for any file or line.

79 No I/O pending for specified file or line.

80 Illegal operation of INP device.

81 File system error in INP dump.

82 Unexpected INP Shutdown
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TABLE 4-6. CODE MEANING OF IRRECOVERABLE ERRORS, (cont'd)

Code
(Decimal)

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

Meaning

INP System failure

INP USYNRT failure with DMA.

INP parity error.

INP RAM software error

INP received invalid self-test control character.

INP DMA self-test error.

INP microprocessor (MC2) failure.

INP ROM failure.

INP RAM failure.

INP USART transmitter overrun.

INP USART parity error.

INP USART self-test receive error.

INP USYNRT self-test transmitter underrun.

INP USYNRT self-test receive error.

INP USYNRT self-test receive overrun.

INP USYNRT self-test receive aborted.

INP USART self-test received no data.

INP raised RTSbut no CTS from modem. (SNA PU2 only)

Non-responding device.

Data transfer error

Data set not ready.

Carrier lost.

Data overrun

INP USYNRT received no data.
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TABLE 4-6. CODE MEANING OF IRRECOVERABLE ERRORS, (cont'd)

Code Meaning
(Decimal)

107 INP USART failure with DMA

108 INP timer failure.

109 INP RAM parity error.

110 INP has no memory for trace buffers.

111 Illegal number of trace buffers requested for INP

112 Illegal start or stop requests for INP trace.

113 Illegal trace record size value specified for INP.

114 The device must be an INP

115 Power failure during down load.

116 Mainframe Ie driver timed out.

117 Invalid interrupt.

118 Start or stop I/O program error.

119 Power failure recovery error.

120 Internal driver error.

121 ROM self test error

122 HP IB error.

123 OIC error

124 Reset while in RAM or ABORTIO. If an ABORTIO is successful, every new
request will be completed with CSERR 124. Any current request will be
completed with CSERR 201. If the driver is requested to reset the board when
the board is downloaded, then every request will be completed with
CSERR 124.

130 INP system failure. Highest value.

151 Connect timeout occurred.

152 Line bid not received.

153 Remote station rejected the connection.
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TABLE 4-6. CODE MEANING OF IRRECOVERABLE ERRORS, (cont'd)

Code
(Decimal)

154

155

156

157

158

159

160

161

201

202

203

204

205

206

207

208

209

210

211

212

213

Meaning

Power failure occurred.

Local timeout occurred.

An internal error was detected by the driver.

Remote station protocol error occurred.

Remote station sent shutdown sequence and disconnected.

Remote station sent shutdown sequence and disconnected before the I/O
request was issued.

An internal error was detected by MPE.

Initialization timer expired.

Operation aborted.

Invalid request detected by the driver

Remote station is not ready to accept line bid. The remote station sent a NAK
in sequence in response to the local line bid.

Remote station rejected the line bid.

Remote primary station bid for the line while.

Remote has requested to send. (An RVI sequence was received.)

Driver retry counter exhausted.

Unexpected text was received.

Receive timout expired while waiting for text from the remote station.

Remote station sent end-of-transmission

Remote station sent end-of-transmission sequence, and disconnected before the
I/O request was issued.

During the execution of a CWRITE conversational with the output buffer to be
the input buffer also, the remote requested a resend of the output buffer; but,
its contents had be,en modified while receiving from the remote.

Remote station sent an ACK in response to local CREAD acknowledgement.
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TABLE 4-6. CODE MEANING OF IRRECOVERABLE ERRORS, (cont'd)

Code Meaning
(Decimal)

214 Remote station sent a NAK in response to a local CREAD acknowledgement.

215 Remote station sent an RVI sequence in response to a local CREAD
acknowledgement.

216 Remote station requested a download sequence be initiated.

217 No line bid was received from the remote station; local station timed out.

218 Remote sent a delay sequence instead of the expected text or response.

219 The entries in the pollist were polled the required number of times and no
station responded.

220 An EOT was receoved from the remote station before the last block of
multiblock transmission was sent.

221 After an RVI was sent to the remote station, it responced with text instead of
the expected EOT.

222 All stations on a multipoint line are down.

223 Too much data was transmitted by the remote station. Part of the data was
lost. Buffer overflow.

224 All stations on a multipoint line are logically down.

225 Pollist Entry Set down after not responding for specified number of retries.

226 INP inactivity timeout. DSMonitor reissues CREAD if still alive.

230 Bad P2 parameter on a Write Request.

231 SNA Link attempted to send unsolicited XID to host.

250 Unable to lock code in memory.
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o

2

4

10

11

12

13

14

15

17

18

19

20

Code
(Decimal)

CS Trace Facility and Error Messages

TABLE 4-7. RECOVERABLE ERRORS

Meaning

No recoverable error occurred.

Invalid ID sequence received

Received unintelligible sequence.

Block check character of field check sequence error.

Response timeout oCGurred.

Received incorrect acknowledgement.

Remote station attempted to bid for the line.

Remote station did not respond to the local line bid.

Received unintelligible sequence after sending text.

Received inquiry character after sending text.

Remote station requested a resend of the last local response.

Remote station requested a resendof the last text block.

Received end-of -transmission character.while in control state.

Received text overflow.

Data overrun occured on SIO multiplexor.

Transfer error occurred on the SIOmultiplexor.

Data underrun on INP interface board.

Host sent invalid data to 3270 station.

Requeue 3270 screen for transmit or IMF had to NAK Host Transmission.

Link Reset by Host SNRM.
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The recommended action for the following System Failure Codes (Table 4- 8) is to perform a cold dump
and forward it to HP for analysis.

TABLE 4-8. SYSTEM FAILURE CODES IN CS

Code Meaning
(Decimal)

900 I/O request no longer associated with process.

902 Unable to freeze of lock a code segment in main memory.

903 Unable to lock or unlock a segment in main memory.

904 Unable to increase a data segment size

905 Unable to decrease a data segment size.

906 Unable to unfreeze.a code segment in main memory.

907 Unable to unlock a code segment in main memory.

909 Invalid pointer to poll list entry.

910 Invalid 10 queue index value

911 10 queue value cleared after return from MMSTAT procedure

TABLE 4-9. DATA COMMUNICATIONS FILE SYSTEM ERRORS

201 Invalid ID sequence (FSERR 201)

202 Invalid telephone number (FSERR 202)

203 No telephone list specified (FSERR 203)
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:CLINE, :CRESET, and :SHOWCOM

CLINE Parameters

NOTE

This command can only be issued against a datacomm subsystem which runs
on the user's stack (such as RJE), not against one that runs as a system
process.

formaldesignator=
*formaldesignator1

DEV=device
BUF=[numbuffers]

[,buffsize ]
PROTO= BSC

MRJE
HPDLCI
n

CODE= SENSE
ASCII
EBCDIC
n

DUAL= LOW
HIGH

DIAL= W
R
BOTH
NO

LMODE= PRI
SEC
MPCNT
MPSEC
DTE
DCE
n

DRIVER= driverName
DOPTIONS=n
SPEED= [inspeed]

[ ,out speed}
LOCID= idsequence

{r;l~~j~~il
REMID=idseqlist
PHLIST= telephoneList
MISC= index~ value ...
DOWNFILE=filename

FORMALDESIG
DEVICE
NUMBUFFERS
BUFFSIZE
AOPTIONS.(0:8)=1
AOPTIONS.(0:8)=2
AOPTIONS.(0:8)=3

COPTIONS.(10:6)=1
COPTIONS.(10:6)=2
COPTIONS. (10:6)=3

COPTIONS. (4: 2)=1
COPTIONS. (4:2)=2
AOPTIONS.(12:2)=0
AOPTI ONS. (12: 2) =1
AOPTIONS. (12-: 2) =2
AOPTIONS.(12:2)=3
COPTIONS. (6: 4)=1
COPTIONS. (6:4)=2
COPTIONS. (6:4)=3
COPTIONS. (6: 4)=4
COPTIONS.(6:4)=5
COPTIONS. (6: 4)=6

DRIVERNAME
DOPTIONS
INSPEED
OUTSPEED
local id's of IDLIST

remote id's of IDLIST
PHONELIST
MISCARRAY
DWNLDFILE
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TRACE= [ALLH~rmsk] [!:ientries] ['-~:WRAP] CTRACEINFO
t1r1sk

m

.. %001"'PSTX1'"

%002 PSCT,PPOL,PSEL 1

%004 PRTX 1

%010 PRCT 1

%020 POPR and PEDT 1

%040 PSTN
%100 mainframe interconnect entries
%200 3270 STN

1PCMP always default value for BSC and MRJE protocol

entries are per record and modulo 8

NOTRACE
10
NOlO
TIMEOUTS
SUPLIST=

generalSuplist=mpLineType,LSEL=ss,

GRP=gdeSC=ID={~~},sdeSC=tYPe=n,burfsiZe

cdesc=ps,ss

POLLID= PO{l~;;;~YList}
pollentry=G= staNr

grpNr/compNr

NETWORK'ID= n

CRESET

:CRESET formaldesignator

NOTE

CTRACEINFO absent
COPTIONS.(1:1)=0
COPTIONS.(1:1)=1
COPTIONS. (0: 1)=1
SUPLIST

POLL 1ST

NETWORK' 10

This command can only be issued against a datacomm subsystem which
runs on the user's stack (such as RJE), not against one that runs
as a system process.

SHOWCOM

:SHOWCOM ldev[;ERROR] [;RESET]

• ldev is the logical device number of a communications controller. ERROR will produce a more
detailed display of errors. RESET will clear totals.

Use of this command must be specifically allowed.
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Control
Code

o

o

o

2

32

33

34

35

36

36

36

36

37

37

37

38

8

38

39

Parameter

o

-n

+n

none

none

parameter

parameter

parameter

parameter

o

2

o

-1

>0

o

-1

>0

o

CS Trace Facility and Error Messages

TABLE 4-10. CCONTROL CODES

Comments

aborts all outstanding I/O

aborts the tn'thl oldest read request

aborts the n'th oldest write request

reset the line from text state to control state. Send an EOT to the
remote.

disconnect the line. Send an EOT, or a DLE EOT, depending on
DOPTI ONS. (4: 2), and if CCONTROL (,25 8,) has been issued.

changes the index into the phone list to the parameter supplied.

inserts an entry into the poll'list of a multipoint line. The parameter
value is the entry to be inserted.

deletes all occurrences of the entry, parameter, from the pollist.

change poll list index value

reset dialing convention to dial on write connects; answer on read
connect.

reset dialing convention to answer on write connect; dial on read
connect

reset dialing convention to dial on write connect; dial on read connect

reset dialing convention to answer on write connect; answer on read
connect

disable receive timeout

set receive timeout to its default of 20 seconds

set receive timeout to parameter value.

disable local timeout

set local timeout value to its default of 60 seconds.

set local timeout to parameter value.

disable connect timeout
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TABLE 4-10. CCONTROL CODES (cont'd)

Control
Code Parameter Comments

39 -1 set connect timeout value to its default of 900 seconds

39 >0 set connect timeout to parameter value

40 >0 change to number of driver error recovery retry attempts.

41 1 set local station to a primary contention station

41 2 set local station to a secondary contention station

41 3 set local station to a control station

41 4 set local station to a 3270 secondary contention station

41 5 set local station to DTE

41 6 set local station to DCE

42 result read line state
result. (0:8) reserved
result. (8:8) = O,unconnected

l,control
2,text

43 none disable tracing

44 required enable tracing
parameter(O)=CTRACEINfO of COPEN
parameter( 1)=trace file designator

first word

45 required return current remote id sequence
parameter(O)=length
parameter( 1)=remote id sequence ...

46 0 change 10 specification to NCIO

46 1 change 10 specification to CIO

47 0 disable response time out

47 >0 set response time out, in hundredths of a second

48 0 disable line bid time out

48 >0 set line bid timeout value, in seconds
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Control
Code

49

49

50

51

52

53

54

55

S6

57

256

256

256

256

257

257

258

258

258

259

259

Parameter

o

result

result

result

result

required

p.(15:l)=O

p.05:1)=1

p.(14:1)=O

p.04:1)=1

o

o

2

o

CS Trace Facility and Error Messages

TABLE 4-10. CCONTROL CODES (cont'd)

Comments

disable MMSTAT trace

enable MMSTAT trace

current id in configured list
result=-I) current ID not in configured list
result=O, zero length current id not in configured list
result= I, zero length current id is in configured list
result=2, non-zero length current id is in configured list

setup all components of poll list

return last transmission log

dump INP RAM

find configured buffer size for multipoint

find amount of buffer space available on the INP board

return current ROM status of theINP board

send status and sense words down to the INP board for IML

disable automatic generation of WACK

enable automatic generation of WACK

disable automatic generation of TID

enable automatic generation of WACK

set VRC!LRC for non-transparent,and CRC-16 for transparent text

set VRC!CRC-16 for non-transparent, and CRC-J 6 for transparent
text

sent EOT for non-switched and DLE EOT for switched for disconnect

always send DLE EOT for disconnect

always send EOT for disconnect

do not eX'pect ITB from remote station

expect to receive ITB from remote station
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TABLE 4-10. CCONTROL CODES (cont'd)

Control
Code Parameter Comments

260 0 CREAD will be executed normally

260 1 The next CREAD will use an RVI instead of an ACKO or ACK 1

260 2 The next CREAD will use a NAK instead of an ACKO or ACK 1

261 0 MFW will not be placed into received text nor expected in sent text.
The implicit value will be o.

261 1 MFW will not be placed into received text nor expected in sent text.
The implicit value will be %100000.

261 2 An MFW will be placed into word 0 of the user input buffer, and
expected in word 0 of the user output buffer.

262 0 disable download mode

262 1 enable download mode

263 result read download byte into result. (8:8) and clear result. (0:8)

264 0 while in control state listen mode accept control sequences. Receipt of
a line bid puts line into text state.

264 1 while in control state listen mode and between user requests ignore
control sequences.

265 an IML screen is ready for transmission

266 the IML screen (printer) is busy

267 the IML-emulated printer device has finished

268 an IML-ready screen has been aborted
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INP DUMP FACILITY

INP dump analysis is done only by factory level support personnel. The messages at the sytem console

announcing board failure and dump are

INP BOARD FAILURE - LDEV xx

where xx is a logical device number.

INP RAM DUMPED IN INPLOGnn

STORE AND PURGE ALL INPLOGnn FILES

where nn identifies a dump file created in the PUB group of the SYS account.

Formatted output of an INP dump file, identified by the console messages above, is done as follows:

Omit the following to default output to $STDLIST, or divert output to device class LP.

:FILE INPLIST;DEV=LP;CCTL

Identify the file to be formatted, such as the one indicated in a console message.

:FILE INPDUMP=INPLOGnn.PUB.SYS

Execute the dump file formatter.

:RUN INPDPAN.PUB.SYS,FULLDUMP

You can store all INP dump files with the following commands:

:FILE INPTAPE;DEV=TAPE :STORE INPLOGII.PUB.SYS;*INTAPE

Once you have finished using INPLOGnn dump files, remember to purge them, because their numbers are

limited. The system can build up to 99 INP log files.

Refer to Section. 2, "Asynchronous Controllers and Modems", for more information.
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CSLIST

CSLIST allows the user to obtain a list of the version, update, and fix (VUF) of the installed CS modules.
It also shows the VUF of the latest release of the CS modules to verify that the installed CS modules are
current.

In addition, CSLIST allows the user to obtain information for the HP-Standard or user-designated INP
download files. This information includes Download File Name, Protocol Type, Board Type, Compile
Date, and four version numbers - IC, Protocol, Trace, and RamCP. The information for the HP-Standard
download files is accessed through the normal processing of CSLIST. In order to input specific download
files names, use the CSLIST entry point INP.

Operation

Standard User Mode

1. The program is executed by a : RUN CSLIST. PUB. SYS command. A header is printed out
followed by a short explanation.

2. DO YOU WANT A COMPLETE LISTING OF INSTALLED VUFS? is asked. Possible responses:

• YES (or Y) - A complete listing is produced.

• NO (or N) - VUFs of only non-current modules are listed.

3. DO YOU WANT THE INP DOWNLOAD FILE INFORMATION? is asked. Possible responses:

• YES (or Y) - A listing of the information for the HP-Standard download files is produced.

• NO (or N) - No listing is produced.

4. SHOULD OUTPUT BE DIRECTED TO THE LP? is&.sked. Possible responses:

• YES (or Y) - Output is directed to the system line printer (LP). If no :FILE LP equation
exists, the file LP defaults to device class LP - i.e., :FILE LP;DEV=LP is assumed.

• NO (or N) - Output is directed to $STDLI ST.

5. The requested listings are now produced and sent to the correct output device. A total count of
CS modules that do not have a current VUF is printed on $STDLIST. Any errors encountered
while processing the download file information are printed to $STDLIST and to the LP, if output
has been directed there (see ~lrti~lrt ~~~i~~I~~ below).
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Special Mode

Used to access information on specific download files.

1. The program is executed by a : RUN CSLIST. PUB. SYS, INP command. A short explanation is
print~d.

2. SHOULD OUTPUT BE DIRECTED TO THE LP? is asked. Possible responses:

• YES (or Y) - Output is directed to the system line printer (LP). If no : FI LE LP equation
exists, the file LP defaults to device class LP - i. e., : FI LE' LP; DEV=LP is assumed.

• NO (or N)- Output is directed to $STDLIST.

3. The prompt DOWNLOAD FI LE NAME= is asked. Possible responses:

• EXIT (or E, e, exit, /1, or carriage return) - Program terminates.

• filename - A listing of the information for this download file is produced on the requested
device and the prompt is repeated.

Error Messages

These are produced during the search for download file information.

Most of the recoverable and irrecoverable errors possible when running this program are self -explanatory.
However, the user should take note of the following mesages:

INVALID ADDRESS ON (filename)
An invalid address was encountered while following the pointers around the download file to access the
miscellaneous information. Probably this download file is not in a format compatible with CSLIST. Make
sure the download file is from CS release 5.04 or later. Although some information may be printed, it
maybe incorrect if the file is not in the correct format.

FOPEN ERROR ON (filename)
The program was not able to open the designated file - probably because the file does not exist.

FILE (filename) INVALID TYPE
The designated file does not pass the download file verification tests.
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THE BASICS

What is Needed in General

• The version of MPE that is on the system,
• The MPE I/O configuration,
• What hardware is being used,
• That the problem is not already listed in the Software Status Bulletin (SSB),
• That the product is right for the application,
• The symptoms of any operations that have been done,
• The results of any testing that has already been done, and
• Bring a tape copy of all debugging files (unfoqnatted) back to the sales office.

What is Needed for the Specific Data Communications Products

DSN/DS. (Distributed System)

• Versions and fix levels of DS and CS of both sides from CSLIST and DSLIST,
• Accurate description of the datacomm.rtetwork on both sides including controller switch settings

and cable numbers,
• Pertinent console messages from both sides,
• Error messages reported to the user, and
• Trace with ALL parameter.

DSN/X.25 for the HP 3000 (Distributed Systems)

• Versions and fix levels of X. 25 and CSLIST of both sides from CSLISTand DSLIST,
• Accurate description of datacomm network on both sides including cable numbersandNETCONF

configuration,
• Pertinent console messages from both sides,
• Error messages repeated to the user,
• Trace messages with ALL parameter and numentries=16, and
• List of PDN specific diagnostic codes.

DSN/IMF (Interactive Mainframe Facility)

• Version numbers of modules from CSLIST,
• IMF configuration file,
• Description of screen or print file on real device,
• Host· type,
• Trace with mask of%277 for BISYNC,
• Trace with mask 0[%77 for SDLC,
• MONDUM@. PUB. SYS file if IMF terminated abnormally, and
• INPlOG@. PUB. SYS file if INP board failure occurred.
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DSN/MRJE (Multileaving Remote Job Entry)

• Version numbers of modules fromCSLIST,
• MRJE versions numbers from MRJECONTROl CHECK,
• MRJE configuration file,
• Copy of print banner (if applicable),
• Copy of MRJE message file,
• Copy of console me~ges,
• Host type, and
• Trace with ALL parameter.

DSN/MTS (Multipoint Terminal Software)

• Version number of MTS,
• Models of terminals and modems involved, and
• Complete description of network hardware.

DSN/R.JE (Remote Job Entry)

• Version number of CS from CSLIST or RJINFO,
• Version number of RJE,
• Listing of command file and/or console session,
• RJINFO list,
• Remote or host type, and
• Trace with ALL parameter.

TERMIO (Terminal I/O)

• MPE version,
• TERMIO patches level applied,
• ATC, ADCC or ATP,
• 3-wire (RS-232-C), 5-wire (RS-449), or modem, and
• Terminal models.

Modems

• Manufacturer,
• Model,
• Speed,
• Synchronous or asynchronous,
• Type of phone line or wire, and
• Communications software.
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THE METHOD

1. Answer the questions in the following
flowchart (Figure 6-2). Use your
answers to select the appropriate
symptom table (one of Tables 6-1/6-4)

Turn to that table.

2. Look for any symptoms that apply t.o
your problem. Crosscheck for the
causes associated with that symptom.

Turn to Table 6-5,
Cause~andSolutions~

Tools

3. Find the most likely cause for your
problem. Crosscheck for the test
action associated with that cause.

Turn to
"Tools" & "Tool Descriptions"

for more information.

Pass?

NO

YES
4. If the test is passed, go back to

Step 2 and check another symptom.

5. If the test is failed, fix the problem.

Figure 5-1. Symptomatic Troubleshooting Flowchart.
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THE SYMPTOMS

YES
Is this a NEW installation
of Software and Hardware?

NO

I
Use Table 6-1, Newly Installed, I
then other tables if needed.

Has the Software OR the MPE
Configuration changed but
NOT the Hardware?

NO

Has the Hardware changed
but NOT the Software OR
the MPE Configuration?

NO

Use Table 6-4, No Changes.

YES

YES

I

I Use Table 6-2, Changed Software. I

I Use Table 6-3, Changed Hardware. I

Figure 5-2. Questions to Help Choose a Symptom Table

The symptom tables begin on the next page and are listed in the following order:

Table 5-1. Symptoms for a New Installation
Table 5-2. Symptoms for a System with Changed Software
Table 5-3. Symptoms for a System with Changed Hardware
Table 5-4. Symptoms for a System with No Changes
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Newly Installed Hardware and Software

Limited to symptoms encountered prior to getting the line open.

TABLE 5-1. SYMPTOMS FOR A NEW INSTALLATION

Product

DS

X.25

RJE

MRJE

IMF

Symptom

Console locked, hung console,
System Failures

DSCONTROL cOmmand hangs

DSCONTROL command hangs

CSERR 161

Aborts

Host shuts line

Host will not take input

Line closes

No output

Poor response

Aborts

Host shuts line

Line closes

Cannot connect or sign on

Printer problems

Screens do not work

Various problems

Possible Causes

Software installation bad

Configuration bad

Configuration bad

Cable problems, PDN or remote HP 3000 in
hardwired connection not responding.

MPEresource problem or user written procedure
error

Line or modem problem, sign on procedure error,
or host configuration

Line or modem problem, sign on procedure error

Line or modem problems

Host not sending data or sign on procedure error

Host busy, HP 3000 busy, or line problems

MPE resource problem or user written procedure
error

Line or modem problems, sign on procedure error,
or Host configuration

Line or modem problems

Configuration files

Host compatability

Screen design error

Configuration files, request aborted by Host,
application wrong, IMF is not a 3270 Host
configuration
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TABLE 5-1. SYMPTOMS FOR A NEW INSTALLATION (cont'd)

Product Symptom Possible Causes

MTS Cannot open line Software bad, controller or modem problem

Cannot open MPMON MPE resource problem

CSl17 INP switches wrong, cable bad, or MPE config

TERMIO Can only logon at one speed MPE configuration, terminal switches or
configuration

Cannot logon MPE configuration, terminal switches or
configuration, cable or controller problem

Remote spooled printer MPE configuration, printer switches, modem or
problem cable problems

System failures or SF Software installation bad
700-701, 704-706~or 709

SF 703, 708, 710 Configuration bad
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Changed Software

(The hardware is unchanged.)

TABLE 5-2. CHANGED SOFTWARE SYMPTOM TABLE

Product

CS

OS

Symptom

CSERR 6-7

CSERR 8-10

CSERR 11-13

CSERR 14-19

CSERR 57-58

CSERR 153

CSERR 154

CSERR 156

CSERR 157-1 S9

CSERR 158

CSERR 201

CSERR 203-204

CSERR 205-207

CSERR207-209

CSERR 207-217

CSERR 212-214

CSERR 217

DSCONTROL fails with CIERR
4152 or 4153

DSCOPYaborts

Line closes or poor response

Possible Causes

Software or configuration problem

Configuration

Operator procedure

Configuration

Operator procedure

Operator procedure or remote device problem

Hardware

Software

Remote device

Operator procedure or remote device problem

Operator procedure

Remote device

Operator procedure

Hardware, line, or modem problems

Remote device

Hardware

Hardware

Software installation bad

Software bad

Configuration problem
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TABLE 5-2. CHANGED SOFTWARE SYMPTOM TABLE (cont'd)

Product Symptom Possible Causes

OS Sessions hang OSMON bad, programs not compatable with new,
(cont'd) or MPE version

System failures Software installation bad

X.25 DSCONTROL fails with CIERR Software installation bad
4152 or 4153

DSCONTROL hangs Configuration bad, NETCONF bad

RJE Aborts MPE resource problem or user written procedure
error

Cannot sign on Sign on procedure

MRJE Cannot open line. Software installation bad

Cannot sign on. Configuration file

Oid not get host number back Message modified, cannot read

Job management does not Job log corrupted, did not get host number back,
work banner messed up, configuration file corrupted,

RMT# changed or wrong.

MRJE user errors New user commands

No input taken by host User sign on procedure

No output User sign on procedure

Only one input or output set Host configuration changed

Printer problems Out of disc space
Spooler space problem

IMF Cannot connect or sign on Configuration files

Printer problems Host compatability

Screens do not work Screen design error

Various problems Configuration files, request aborted by host,
application wrong, or IMF is not a host
configuration

5-10



TroubleshootingGuide

TABLE 5-2. CHANGED SOFTWARE SYMPTOM TABLE (cont'd)

Product

MTS

TERMIO

Symptom

Cannot open line

Poor response

Can only logon atone speed.

Cannot change speed.

Hang while running program.

Remote spooled printer
problems

SF 700, 701, 70S, 706

SF 708

Possible Causes

Software installation bad or download file bad

Configuration file or software error, or MPE
buffer size.

MPE configuration

MPE configuration

Program busy or program changed terminal or
MPE configuration.

MPE configuration

Software installation bad

Configuration bad
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Changed Hardware

(same software and configuration)

TABLE 5-3. SYMPTOMS FOR A SYSTEM WITH CHANGED HARDWARE

Product Symptom Possible Causes

CS CSERR 84 - 109 HARDWARE

CSERR 100 - 105

CSERR 117

CSERR 154

CSERR 207 - 209

CSERR 212 - 214

CSERR 217

DS Line closes Modem or line problems

Poor response Did not change configuration

REMOTE HELLO fails Line problems

Remote system shuts line Line problems

System failures Configuration

X.25 CSERR 161 Cable problems or remote not responding

RJE Cannot open line Controller or modem problems

Cannot sign on
-

Host configuration or modem problems]

Host shuts line Host configuration, modem, or line problems

Line closes Line or modem problems

No output Line problems

Poor response Line problems
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TABLES-3. SYMPTOMS FOR A SYSTEM WITH CHANGED HARDWARE (cont'd)

Product

MRJE

IMF

MTS

TERMIO

Symptom

Cannot open line

Cannot sign on

Did not get host number back

Host shuts line, Line closes, or
Poor response

CSERR 117

Host shuts line

Poor response

All but one remote drop is
dead

Cannot logon

Cannot open line

Commands do not work

Poor response

Can only logon at one speed

Cannot change speed

Cannot logon

Hardwired worked, but
modem will not work

Remote spooled printer
problems

SF 208 (HP-IB only)

Possible Causes

Hardware problem

Host configuration changed

Hardware problem

Line problems

Hardware problem

Hardware problem

MPE configuration error

Line, terminal, or modem problem

Terminal switches or configuration

Controller or modem problem

Terminal switches or configuration

Hardware problem or line overloaded

Terminal switches or configuration or MPE
configuration

MPE configuration

Port hung, DOWNed, REFUSEed, or terminal
switches or configuration

Line or modem problems, cable bad, or port
configured wrong

MPE configuration, line or modem problems,
printer switches

Nosiy modems or lines, using last port on main
with modems
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TABLE 5-3. SYMPTOMS FOR A SYSTEM WITH CHANGED HARDWARE (cont'd)

Product Symptom Possible Causes

SF 209 Noisy modems or lines

SF 211 ADCC hardware problem

SF 709,715 Software bad

SF 708,710 Configuration bad

SF 714-716 Hardware problem
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-TABLE 5";4~ SYMPTOMS FOR A SYSTEM WITH NO CHANGES

Product

CS

DS

Symptom

CSERR 84-109, 154,207-209"
212-21-4,217

CSERR 11-13-, 57-58, 103, 153,
158,201,205-207

CSERR 153, 157-159,203-217

Console locked

OSLI NE fails

DSCOPY aborts

DSCOPY fails

Hung session,. can not abort

Line closes

NFT errors 101,-1 fO

Poor response

REMOTE command fails

Remote system shuts line

System Failures

Transfer only one-way

Possible Causes

Hardware

User error

Remote device

Terminal or MPE problems (not DS)

Line not open or open one-way

Line errors

User error, wrong file type, or copy in wrong
direction

User errors, PTOP program logic, subsystem or
application program problem

Line errors

Resource or internal software errors

Line errors

User error, MPE problem, or •lack of
pseudodevice

Line problems or hardware failure

Software problems or missing patches or fixes.
Take a memory dump.

Remote configuration problem
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TABLE 5-4. SYMPTOMS FOR A SYSTEM WITH NO CHANGES (cont'dl

Product Symptom Possible Causes

RJE Aborts MPE resource or user written procedure
problem

Can not sign on Sign on procedure, host.configuration, or line
problems

Host shuts line Sign on procedure, host·configuration, line or
modem problems

Line closes Line or modem problems

No output Host not sending data or line problems

Poor response Host or HP 3000 busy, or line problems

MRJE Ca~not get into console mode Someone else has console

Cannot sign on Host configuration changed, user sign on
procedure, or configuration file problems

Did not get host number back Message modified, cannot read, or hardware
problems

Host shuts line Line problems )

Job management does not work Job log corrupted, did not get host number
back, banner messed up, configuration file
corrupted, or RMTH changed or wrong

Line closes Line problems or host operator shut line

MRJE console operator errors File system problems

MRJE user errors User error

No input taken by host User sign on procedure

No output User sign on procedure, host went down,
devices not open, or user command error

Only one input or output set Host configuration changed

Poor response Line problems or systems busy

Printer problems Out of disc space, file equation error, spooler
space problem, operator inhibited printouts, or
printer not ready
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TABLE 5-4. SYMPTOMS FOR A SYSTE:M: WITH NO CHANGES (cont'd)

Product

IMF

MTS

Symptom

Cannot connect

Cannot sign on

CS errors (esp. CSERR 11 7),

Host shuts line

IMF errors

Line closes

Poor response

Printer problems

System failures

All but one remote drop is dead

Cannot logon

Cannot open line

Commands do not work

Dead terminals, no response

Hung terminals

Line shuts

No polling on any terminals

No polling on some terminals

Possible Causes

Line problems

Configuration file

Other problems

Mismatching config. Host applications does not
implement error recovery

Refer to IMFerror numbers

Protocol error, line error

Overloaded line, busy system

Host or IMF configuration problem

Internal software error; take a memory dump

Group DOWNed, or line, terminal or modem
problems, or terminal switches or configuration

User error, terminal switches or configuration,
or MPE resource problem

Software installation or download file bad, or
modem or controller problem

User error or terminal switches or
configuration file problem

Line not open or line or modern problem

Terminal switches or configuration or program
problem

Line or modem problems

Line not OPENed

Terminals DOWNed, line or modem problems
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TABLE 5-4. SYMPTOMS FOR A SYSTEM WITH NO CHANGES (cont'd)

Product Symptom Possible Causes

MTS Polling, no prompts Terminal switches or configuration, MPE
(cont'd) resource problems or system busy

Polling, some prompts Some terminals DOWNed

Poor response Configuration file error, line overloaded,
software error, terminal switches or
configuration, modem problems, or MPE b~ffer
size (TBUFs)

Read or write errors Line problems

TERMIO Can only logon at one speed Terminal switches or configuration

Cannot get back into block mode User hit break key

Cannot logon Port hung, DOWNED, or REFUSEd, or
terminal switches or configuration, or MPE
resource problem, or user procedure wrong

Session logged off Operator aborted session or BYE in UDC

Hang while running program Program busy, program changed terminal
configuration, user changed terminal switches,
or terminal switches or configuration wrong

Hardwired worked; modem won't Line or modem problems or cable bad

Remote spooled printer problems Line or modem problems, printer switches,
program problem, printer status not checked, or
MPE resource problem (TBUFs)

SF 208 (HP-IB only) Noisy modems or lines, or using the last port on
main with modems

SF 209 Noisy modems or lines

SF 211 ADCC hardware problem

SF 714,716 Hardware problem

SF 715 Console hardware problem
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Once the symptoms are found and the possible causes are determined, the next step is to check to see
which one is really the problem. The problems can generallybe put into four groups.

Usage Problems are those arising from improper use of an otherwise working data communications
network. For example:

Using wrong parameters
Giving wrong reply to dial message
Using wrong controller

Protocol problems involve the software that handles the link such as the CS subsystem, CSSBSCO, or the
INP. These usually indicate a software or hardware error in the DTE. They may be caused by the user.

Digital problems are in the interface between the DTE and the DeE such as cables, connectors, RS-232-C
pin usage, or modem options.

Analog problems are usually called impairments and dwell within the transmission facility. Transmission
line impairments come in two types, [Qtl...l!i!ous and ~~.!!!.atic. The former is relatively similar to an
'acute illness;' it comes up suddenly, goes away quicklY,and may come back when ever it pleases. Not
much can be done about them except to redial the connection and let someone else have the problem.
Some categories of fortuitous impairments are:

Noise
Crosstalk
Echo
Loss
Jitter

- electrical disturbances
- interference from another channel
- reflected signals
- drop in signal power
- instability in frequency shifts

The other type of transmission line problems is systematic. These impairments, called distortion, can be
corrected by conditioning the line.· The are:

Delay - frequencies arrive at different times
Attenuation - loss of some frequencies

There are several important steps to checking these causes:

• Verify the results - what really happened?

• Verify the software and I/O configuration - coldloads and restores can cause accidental
destruction of the I/O configuration or system software.

• Actual protocol errors, where there is a bug, may require more extensive testing. If your software
is up to date, CSDUMP may show the problem.

• Test the data communications network, modems, and DTE.
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Causes and Tests

The following 'Cause Table' lists the ~ible causes of problems along with the type of cause and the tests
used to check them out. . Remember, some tests may be as simple as asking someone what they did or
checking version numbers.

TABLE 5-5. CAUSES

Cause

ADCC hardware problem

application program problem
application wrong
ATP problems -
banner messed up
BYE in UDC
cable bad

configuration
configuration file
configuration file corrupted

configuration file error
controller problem
copy in wrong direction

devices not open
didn't change configuration

didn't get host number back
download file bad
OSMON bad
file equation error
file system problems
group DOWNed
hardware

hardware failure
hardware problem
host busy
host compatibility
host configuration
host configuration changed
host not sending data

host operator shut line
host went down
HP3000 busy
improper installation
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Test or Action

try another port
run ADCC diagnostic
check program
IMF is not exactly a 3270
run ATPDSM
check banner & configuration file
examineUOC files
check cable part number
check cable continuity
check configuration
check configuration file
check configuration file
restore configuration file
check configuration file
run DSM
check user procedures for

attempts to copy wrong way
check remote operator procedure
check configuration to be sure

all changes were made
check host configuration
restore from tape
check version
check user procedures
check file error code
check console log
run DSM
run modem selftest
run terminal selftest
run hardware diagnostics
run hardware diagnostics
retry later
check host specifications
check configuration
check changes in configuration
check host configuration for

when host sends or terminates
check remote operator procedure
call host operator
try again later
check versions numbers
reinstall software



Cause

INP switches
internal software errors

job log corrupted

lack of psuedo-devices

line not OPENned
line not open
line open one way
line overloaded
1ine problem

message modified, can't read
missing patches or fixes
modem problem

MPE buffer size
MPE configuration
MPE configuration error
MPE problem, not OS
MPE problem
MPE resource problem
MPE resource problem (TBUFS)
new user commands
noisy lines

noisy modems

operator aborted session
operator inhibited printouts
operator procedure
out of disc space
out of file space

DOWNed, REFUSEd
configured wrong

port hung
printer not ready
printer status not checked
printer switches
prog ram busy

program changed terminal
configuration

Troubleshooting Guide

TABLE 5-5. CAUSES (cont'd)

Test or Action

check switches for correct setting
check SSB
reinstall or cold load software
check job log
clean out job log
check configuration
add more devices
check operator procedure
check operator procedure
check remote operator procedure
check line traffic to speed ration
run modem diagnostics
run terminal data comm tests
run DSM loopbacks
run MPTEST over lines
check host specifications
check·patch list in SYS
run modem diagnostic
run terminal data comm test
run DSM· loopbacks
run MPTEST over lines
check configuration
check configuration
check configuration
check SSB
check SSB
check configuration
check configuration
check user procedure
run modem selftests
run modem remote tests
run modem selftests
run modem remote tests
check operator console log
do :SHOWOUT SP at console
check operator procedure
run FREE2
do :LISTf,2 and run LISTEQ2
do SHOWDEV
check configuration
run TABLE
check printer
check program
check printer switches
wait program to complete I/O, then
check for hung terminal causes

check terminal switches/config.
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TABLE 5-5. CAUSES (cont'd)

Cause

program problem
program not compatible

with new MPE
PTOP program logic
remote configuration problem
remote device
request aborted by host

resou rce errors
RMT# changed or wrong

screen design error
sign on procedure
software bad
software error
software installation bad

software problems
some terminals DOWNed

someone else has console
spooler space problem

subsytem problem

system busy

terminal problem

terminal switches/configuration
terminals DOWNed

user changed term switches

user command error
user error
user hit break key
user procedure wrong
user sign on procedure

user written procedure
using last port on main

wrong file type
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Test or Action

check program

check SRB for changes to MPE
check program
check remote configuration
check remote device hardware
check remote operations
rcheck user sign on procedure
check line
check system resources
check job card
check host configuration
check screen design with original
check user sign on procedure
cold load from known good tape
check SSB, call PIeS
check versions
reinstall software
check modems
check line
check SSB, call PIeS
check configuration file
UP terminals
check user procedure
do :SHOWOUT SP at console
check configuration
tryon hardwired terminal
check SSB
retry later
check system usage
run terminal selftest
run MPTEST
check terminal switches/config.
check configuration file
UP term ina Is
check terminal switches/config.
check user procedure
check user procedure
check user procedure
check user procedure
check user procedure
check user procedure
check job files
check changes to MPE procedures
check terminal connections to

last port on each main
check user procedures for

attempts to copy data bases
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THE TESTS
Data Communications Tests

__D_T_E_--I~TelCo~__D_T_E__

<-Usage-> <-Usage->
<-Protocol-> <-Protocol->

<-- Digital --><-----Analog-----><-- Digital -->

Verify user procedures
Examine software tables
versions
configuration
configuration files
job card, files, logs
SSB

Check software versions
Analyze data stream
Verify RS-232-C signals

Controller software tests
Cable tests
Modem tests
Terminal tests
Hardware diagnostics

Phase jitter
Single frequency interference
Frequency shift
Return loss
Envelope delay distortion
Frequency response
Noise
Loss

Each of these test can be used to check out possible causes.. Most of them can be done with software
diagnostics available on the HP3000. Some require very specialized equipment that is generally used by
TelCo personnel. Different tests are performed by a different set of tools.
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THE TOOLS

Usage Tools

Usage test tools are usually commands or programs on the HP3000. The major use of these tools is to
verify that the system.management and users are using the system properly.

'---_D_if_E~ TelCo -E1-1__D_if_E__

<-Usage-)

Verify user procedures
CSDUMP
ifRACE
DSDUMP
MPCONfIG
SHOWME
EDITOR
IMfMGR
LISTEQ2

Examine software tables
FREE2
SHOWCOM

TABLE

CSDUMP
DPAN4

versions
CSlIST
DSlIST
MRJECONTROl,CHECK
MPMON

configuration
SYSDUMP
SYSINfO
DSTEST,CONfIG

configuration files
IMfMGR
MPCONfIG

<-Usage->

Prints data collected by TRACE facility
Records exactly what data went across line
Side by side trace of OS conversation
Will show the poll and downs lists
Shows version number of current MPE
Will list various job stream and UDC files
Will list parameters for host access
Show file equations in effect

Shows free disc space
Shows current errors, retries, status

of a line
Will display terminal DIT and other table

entries
Will show how the line was openned
Shows all tables at time of memory dump

Displays version numbers of CS modules
Displays version numbers of DS and X.25 modules
Displays version numbers of MRJE modules
Displays version number of MTS

Will show I/O configuration, table sizes
Will show I/O configuration, table sizes
Shows OS MPE configuration

Will display and verify configuration files
Will display configuration file

job card, files, logs, other
EDITOR Will display job files and logs
SSB Contains known problem information
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Protocol Tools

Protocol test tools provide a means for finding the source of problems in the software that handles the
link. They may simply check that the right software is on the system or collect the data for the factory
to resolve the problem.

'---_D_T_E_....,,~ TelCo -B--1__D_T_E_......

<-Protoeol->

Check software versions
HP1640 Data Analyzer
CSDUMP
DSTEST,DIAG
HP4955A

<- Prot oeo 1- >

Verifies what protocol is being used
Displays protocol sequences
Traces what protocol is being used
Tests the OS protocol
Protocal Analyzer
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Digital Tools

Digital test tools are for testing the interface between the DTE and the DCE. They are usually devices or
programs that test the hardware.

DTE f-E!- TelCo -a-j DTE

<-- Digital --> (-- Digital -->

Controller software tests

DSM
Interconnect

Onboard

Offboard

INPDPAN

ATPDSM

Cable tests

DSM loopback

MPTEST

Breakout Box

Multimeter
Terminal data comm

loopback

Modem tests

Selftest
Digital loopback
Analog loopback
Remote test
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Groups 1, 5.1 & 5.2 test communication between
INP and the HP 3000

Groups 2, 4 and 5 test the USART chips
Group 3 tests the memory,
Group 2.1 causes the INP Self-Test, and
Group 2.·2 the microprocessor test.

Groups 6 & 7 test the USART with cables
or modems

Processes the INP RAM dump showing protocol
and errors

Tests the ATP hardware and software

Groups 6 and 7 test the INP with cables and
modems

Will test the complete cabling network for
MTS terminals

Indicates which signals are passing through
the cables

Used for continuity tests

Test the cables attached to the terminals

Hardware within the modem
Digital interface connections
Analog (TelCo) interface connections
Modems as a set and the TelCo lines



Terminal tests

Selftest
Data comm boa rd
Data comm loopback
MPTEST

Display functions
Monitor mode

Driver mode

Hardware diagnostics

ADCC diagnostic
ATC diagnostic
ATPDSM
DSM
IOMAP
SLEUTH
SSLC diagnostic
Data Link Tester

Troubleshooting Guide

Term nal hardware
Mult point hardware within the terminal
Mult point cable connections
Shows the strap setting and tests terminal

I/O
Shows what terminal is receiving
Shows what is passing through the

commu-nications interface
Polls other terminals without computer

ADCC hardware
ATC hardware
ATP hardwa.re
INP hardware
HP3000 HP-IB system hardware
HP3000Series II/Ill hardware
SSLC hardware
Shows the status of signals on the DATA LINK
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Analog Tools

Analog test tools provide the capability to examine the quality of the TelCo line or any privately owned
transmission facility. They do this by sending data across the line which is read by another device on the
other end or looped back to the originator.

I--_D_T_E__~ TelCo --EJ-11--_D
_
T
_
E

___

<-----Analog----->

Analog TelCo line tests

Noise and Loss
BERT (HP1645)
MPTEST
DSM Offboard
Modem remote test
Terminal driver mode
TIMS (HP4943 t 4935)

Terminal data comm
loopback
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Test of TelCo line and modems
Extended test of TelCo line
Extended test of TelCo line
Pass/fail test of TelCo line
Extended test of TelCo line
Many extended tests of TelCo

line quality

Pass/fail test of TelCo line
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TOOL DESCRIPTIONS

This section includes an alphabetic list of tools. It tells what they do, when to use them, where to find
them, and where they are documented.

ADCC diagnostic

It is

Use it when

Find it

Documented

ATC diagnostic

It is

Use it when

Find it

Documented

ATPDSM

Itis

Use it when

Find it

Documented

BERT (HP1645)

It is

Use it when

Find it

Documented

a set of diagnostics for the ADCC including tests for the 1MB handshake logic thru the
RS-232-C cable. After loading from the tape, specific tests can be selected. It
requires a loopback hood and at least one good ADCC is needed for the console.

a port problem is suspected and nothing else has helped.

on the DUS tape.

in the Diagnostic Manual Set, Vol. 2.

a set of offline diagnostics to verify the operation. of the ATC ports. This simple test
requires only the male-to-male cable that comes with your system.

a port problem is suspected and nothing else has helped.

on the Non-CPU Diagnostic tape.

in the ATC Diagnostic Manual..

a diagnostic program that provides corrective capabilities for the ATP through easy
commands.

a port appears to be stuck or the LEDs remain ON after the AlB self test.

in PUB.SYS.

in the ATP Diagnostic Manual..

a box for testing the quality of a phone line or modems by sending and receiving test
data. One is placed on each end of the line or just one end with the other. end in
loopback.

a line or modem problem is susp,ected or it is necessary to prove that one exists.

in HP and other supplier catalogs as HP 164SA, Red Box, or BERT.

in manuals supplied with the device.
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Breakout Box

It is

Use it when

Find it

Documented

CSDUMP

It is

Use it when

Find it

Documented

CSLIST

It is

Use it when

Find it

Documented

CSTRACE

It is

Use it when

Find it

Documented
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a small box which fits in between two RS- 232-C cables that allows monitoring and
patching of signals

there is doubt that a signal is getting through or a test is to be made prior to modifying
a cable

on the HP parts list or in the International Data Sciences catalog or other catalogs as
breakout box, traffic light, etc.

by instructions that come with it.

a program that analyzes the data collected by a TRACE process on one of the data
communication lines. It expects to find the file CSTRACE.

there is any question as to what is going over the line or you want to determine what a
user is sending. It is usually required for factory involvement.

in PUB. SYS.

in the RJE Reference Manual, in Section 4 of the Conrnunications Handbook, the
DS Network Administrator Manual and the X. 25 Reference Manual.

a program to list the version, update and fix levels of the CS modules on the system.

wrong software modules are suspected or you want to know what versions are on your
system.

in PUB.SYS.

In Section 4 of the Communications Handbook.

the data file created by the TRACE process for an open line which contains a recent
history of the data transmissions that have gone over the line.

the subsystem in question is MTS, RJE or IMF; DSuses a file called DSTRCnnn and
MRJE uses MRJETRCh, X.25 uses DSTRCnn, RJE uses RJETRCn, or RJETRCnn, or
RJETRCnnn.

in PUB.SYS.

in the RJE Reference Manual, the DS Reference Manual, and in Section 4 of the
Communications Handbook..
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Data Analyzer (HP1640)

It is

Use it when

Find it

Documented

a protocol analyzer device placed into the RS- 232-C line to display the conversation
between two devices or to simulate one of them. It also has the ability to trap timing
conditions and sequences.

the TRACE process does not show the needed information in content or time frame, or
the problem is on an asynchronous terminal connection

in the HP catalog or at a local HP sales office

in the Data Capture Manual, the Operation Manual that comes with the device, and
Application Notes 275. See also Table 5-6 which follows.

Protocal Analyzer (HP4955A)

It is

Use it when

Find it

Documented

DPAN4

It is

Use it when

Find it

Documented

DSDUMP

It is

Use it when

Find it

Documented

like an HP 1640, but can save trace information on tape. More powerful simulation
and monitoring tool than an HP1640.

The TRACE process does not show the needed information in content or time frame, or
the problem· is on an asynchronous terminal connection.

in the HP catalog or at a local HP sales office

in the operation manual that comes with the device.

a· facility to analyze a rnemorydump tape. There is a job stream called OUMPJOB4
which collects additional data from the system such as the loadmap and 1/0
configuration.

any communications subsystem aborts or the system fails

in PUB.SYS

in the System utilities Manual" Software Pocket Guide

a CSTRACE analyzer program specifically for OS traces. It prints the OS conversation
on alternate sides of the page at the high level of OS protocol.

you are troubleshooting a DS problem and want to eliminate the bisync protocol of CS.

in PUB.SYS

in newer OS manuals and in data com.munications training materials for SEs
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TABLE 5-6.

SELECTED HP 1640A/B SETTINGS

FORMAT ATC ATP/ADCC ASYNC MTS

DATA CODE ASCII-7 ASCII-8 or ASCII-7
ASCII-7

MODE ASYNC-l ASYNC-l ASYNC-l
CLK(3)
BITS/SEC(l) line speed line speed line speed
SYNC CHAR(2)

RESYNC ON(2)

PLUS--
IDLES(2)

ERROR CHECK ODD NONE OR EVEN (4) ODD

Mode: MONITOR MONITOR MONITOR
(defaults)

TRIG SOURCE TX DATA TX DATA TX DATA

RUN MODE CONT TIG or CONT TIG or CONT TRIG or
(exception) CONTINUOUS(3) CONTINUOUS CONTINUOUS(3)

TRIGGER any any any

SUPPRESS OFF OFF OFF
PLUS-- -- n/a n/a
CHARACTERS

Patch Panel 2:TX 3:RX 7:GND 2:TX 3:RX 7:GND 2:TX 3:RX
7:GND

Notes:

1 Asynchronous
2 Synchronous
3 Synchronous for HP 1640B
4 None for ASCII 8. Even for ASCII-7
5 Applies to 1640Ai for 1640B - don't care

For asynchronous operation, CLEAR-TO-SEND must be "ON" for TRANSMIT
DATA to be displayed. CARRIER DETECT must be "ON" for RECEIVED DATA
to be displayed. The 1640A/B will set these lines "ON" automatical­
ly if pins are not used at positions 5 and 8 on the patch panel.
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SSLC AND INP CONFIGURATION SUMMARY

DS and Synchronous
MTS

ASCII-1

SYNC

16,16 (5)

FF (5)

o

ODn

MONITOR

TX DATA

CONT TRIG or
CONTINUOUS

OFF
n/a

2:TX 3:RX 4:RTS
5:CTS 6:DSR 1:GND
8:CAR 15:SCT
17:SCR 20:DTR

os X.25

HEX-8

SYNC
EXT

32,32 (5)

FF (5)

o

SDLC

MONITOR

TIME INT

CONT TRIG

SYNCS

2:TX 3:RX .4:RTS
5:CTS 6:DSR 1:GND
8:CAR 15:SCT
17:SCR 20:DTR

IMF, MRJE,
RJE (to host)

OTHER-8 (EBCDIC)

SYNC
EXT

32,32 (5)

FF (5)

o

NONE

MONITOR

TX DATA

CONT TRIG or
CONTINUOUS

OFF

2:TX 3:RX 4:RTS
5:CTS 6:DSR1:GND
8:CAR15:SCT
11:SCR 20:DTR
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DSLIST

It is

Use it when

Find it

Documented

a program to list versions of DS and X. 25 modules

DS or X. 25 software versions are suspected

in PUB.SYS

in the DS Referenoe Manual and the X. 25 Reference Manual

DSM Interconnect

It is

Use it when

Find it

Documented

DSM Offboard

It is

Use it when

Find it

Documented

DSM Onboard

It is

Use it when

Find it

Documented
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the INP diagnostic and test tool Groups 1 thru 5 which do extensive tests of the INP
processor and memory

the INP fails

in PUB.SYS

in the INP Diagnostic Manual supplied with the INP and in the help feature within
the program

the INP diagnostic and test tool Groups 6 and 7 which provide the capability to test
the network external to the INP. It uses loopback connectors and modem loop-backs

you want to test cables, modems, or a complete INP to INP connection

in PUB.SYS

in the INP Diagnostio Manual supplied with the INP and in the help feature within
the program

the INP diagnostic and test tool Groups 2 thru 5 which test the boards USART and
other datacomm chips. It requires card edge loopback hoods.

the INP is suspect and the Interconnect tests have passed

in PUB.SYS

in the INP Diagnostio Manual supplied with the INP and in the help feature within
the program
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DSTEST

It is

Use it when

Find it

Documented

a program to list versions of DS modules, list the I/O configuration pertaining to DS,
and provide online diagnostics over the DS line

DS software versions are suspected, you are in doubt about the configuration, or you
want to test the line and software

in PUB.SYS

in the DS Reference Manual

Data Link Tester

It is

Use it when

Find it

Documented

EDITOR

It is

Use it when

Find it

Documented

FREE2

It is

Use it when

Find it

Documented

IMFMGR

It is

Use it when

a small device used to test the Data Link cable at a connector box for continuity and
proper wiring

you are installing a Data Link to test your connections and when the data .link cable
suspected

in the Data Link Installation Kit and HP parts list

in the Data Capture Manual

the text editing facility of MPE

you need to look at an ASCI I file such as UDes or job streams

in PUB.SYS

in the [D1T/3000 Reference Manual

a system utility to report on the current status of free disc space on the system

you are unsure of whether there is sufficient free disc space available to do your job

in PUB.SYS

in the System Utilities Manual

a command for the Interactive Mainframe Facility sub-system which provides the
manager of the facility with control over its use and the capability to verify configura­
tion files.

it is necessary to confirm the contents of a configuration file
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Find it

Documented

INPDPAN

It is

Use it when

Find it

Documented

IOMAP

It is

Use it when

Find it

Documented

LISTEQ2

It is

Use it when

Find it

Documented

MPCONFIG

It is

Use it when

Find it

Documented

5-36

as : IMFMGR

in the IMF Referenoe Manual

an analyzer for the INP RAM dump. Except for 'status at time of failure,' reading
these dumps is usually done by the factory.

the CS subsystem has created a RAM dump file for the INP and has notified the
operator of its creation

in PUB.SYS

in Section 4 of the Corrrnunioations Handbook and SE data communications training
materials

a diagnostic to identify and checkout the basic I/O system hardware. This command
driven program lists the hardware, channels and devices.

the exact I/O configuration is not known.

on the DUS tape

in the Diagnostic Manual Set

a program to list file equations and temporary files.

files don't seem to be going to the right place or in the right fashion.

in PUB.SYS

in the System Utilities Manual

a program to list, change and create MTS configuration files.

you want to view the contents of a configuration file

in PUB.SYS

in the MrS Reference Manual
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MPMON

It is

Use it when

Find it

Documented

MPTEST

It is

Use it when

Find it

Documented

the MTS line supervisor. Running it will display the version number.

the version of MTS is unknown

in PUB.SYS

in the MrS Reference Manual

a testing facility for MTS lines and terminals. It will check terminal strap settings and
perform read/write tests of the line, modems and terminals.

a new MTS line is installed to check the terminal straps or a line is not functioning
properly.

in PUB.SYS

in the MrS Reference Manual

MRJECONTROL

It is

Use it when

Find· it

Documented

a console operator command used to control the·MRJE line.. The oheck parameter will
cause a list of version numbers to be listed.

the version numbers are unknown or are suspected of being wrong.

as : MRJECONTROL

in the MRJE Reference Manual

Modem Analog Loopback

It is

Use it when

Find it

Documented

a modem capability to connect the analog output and input parts of the modem
together to read whatever is written. This tests about 80% of the modem.

testing data terminal equipment without going over the TelCo line (local test) or the
local modem.

as a button or switch somewhere on the modem

in the modem manual. HP modem tests are in Section 2 of the Corrrnunications
Handbook
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Modem Digital Loopback

It is

Use it when

Find it

Documented

a modem capability to connect the digital output and input parts of the modem
together to return whatever was received. This loopback is necessary to test a TelCo
line and is set on the far end modem from either the computer or terminal

when testing data communications equipment by going over the TelCo line (remote
test).

as a button or switch somewhere on the modem

in the modem manual. HP modem tests are in Section 2 of the CotmlUnications
Handbook

Modem Remote Test

It is

Use it when

Find it

Documented

Modem 8elftest

It is

Use it when

Find it

Documented

Multimeter

It is

Use it when

Find it

Documented
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a modem capability to send data to and receive it back from a remote modem. Some
modems have the capability to tell the remote modem to go into loopback. It provides
a pass/fail test of the hardware.

the TelCo line and modems are being tested independently of the data terminal
equipment.

as a switch or button on the modems

in the modem manual. HP modem tests are in Section 2 of the CotmlUnications
Handbook

a modem pass/fail test. It will determine if the modem is functioning within
specifications.

any time there is any doubt. Just push the button; it does the rest.

as a switch or button on the modem

in the modem manual, Bell and HP modem tests are in Section 2 of the
Communications Handbook

an electronic tool for testmg volts and ohms. It can be used to test the continuity of a
cable or connector when set to ohms.

cables or connections are suspected of being faulty

in nearly any electronics store

in the manual that comes with it. Some cables are documented in the OTO Cabling
Manual and Section 2 of the Corrmunications Handbook.



SHOWCOM

It is

Use it when

Find it

Documented

SHOWME

It is

Use it when

Find it

Documented

SLEUTH

It is

Use it when

Find it

Documented

SSB

It is

Use it when

Find it

Documented

Troubleshooting Guide

a console. operator command to display the statistics generated for a data comm line
such as CS errors, timeouts and retries.

the line appears hung, an exceptionaL number of errors are being encountered, or. the
last CS error message for the line was lost.

as :SHOWCOM XX;ERRORS

in the Console Operator's Guide and in Section 4 of the Corrmunications
Handbook

an MPE command to identify the session

the current version of MPE is needed

as:SHOWME

in the MPE Corrmand Manual

a diagnostic programming language useful in determining the exact I/O configuration
on Series II/III computers.

the exact I/O configuration is not known

on the Non -CPU Diagnostic tape

in the diagnostic manuals that come with the system

the Software Status Bulletin, a publication containing a list of all known
problems and enhancement requests. It may have the problem you are troubleshooting
already listed with a fix or work around.

you first encounter the problem to see if it is already known.

in the mail from your CSS or SSS contract

in the Guide to a Suooessful Installation
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SSLC diagnostics

It is

Use it when

Find it

Documented

SYSDUMP

It is

Use it when

Find it

Documented

SYSINFO

It is

Use it when

Find it

Documented

TABLE

It is

Use it when

Find it

Documented
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a diagnostic useful in testing the SSLC) cables and modems in the same manner· as DSM
for the INP. It requires loopback hoods and cable connectors or modem loopbacks.

the moderns, TelCo lines) or SSLC are not functioning properly

on the Non-CPU Diagnostic tape

in the diagnostic manuals that come with the system

the MPE configurator. When used with $NULL as the tape file designator, it provides a
quick method of finding the exact configuration as MPE sees it.

the exact configuration is not known

as :SYSDUMP

in the Console Operator's Guide and System Manager Manual

a contributed program that analyzes the MPE I/O configuration and lists it in parts or
whole. It gives a nice analysis of how each controller and supervisor is used.

the configuration is not known

usually in PUB. SYS

with an internal help facility

an unsupported program that lists terminal DITs and other tables used by MPE. It is
command driven and is useful for examining DITs at a time when a terminal appears
hung.

a terminal appears hung

usually in PUB. SYS

in TABLEDOC on some systems or ask PIes for it
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Terminal Datacomm Tests

It is

Use it when

Find it

Documented

a terminal resident test of the data comm board, cables, cable connections, modems and
TelCo lines. The loopbackhood and connectors come with the terminal. Modem loop­
backs are also used.

any component of the MTS network is not functioning other than the computer.

as sequences on the terminal keyboard

in the terminal reference manual and the MrS Reference Manual

Terminal Display Functions

It is

Use it when

Find it

Documented

a terminal capability to display all terminal escape sequences and functions rather than
perform them. It is very useful in finding improper data being sent to terminals.

a terminal is hanging while receiving data

as a key on the terminal keyboard

in the terminal reference manual

Terminal Driver Mode

It is

Use it when

Find it

Documented

a capability of 2645 and 2626 terminals to poll other multipoint terminals over aline.
It can be used to eliminate the computer from the list of possible problems.

you are trying to determine whether the problem lies in the computer or not, or you
want to test the TelCo line

as sequences- on the terminal keyboard

in the terminal reference manuals

Terminal Monitor Mode

It is

Use it when

Find it

Documented

a method of using the terminal to display the.traffic on the MTS line.

information is needed about what poning is being done.

as a key on the terminal keyboard

in the terminal reference manual and the MrS Reference Manual
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Terminal Selftest

It is

Use it when

Find it

Documented

a pass/fail test of the terminal hardware.

a terminal is not functioning properly or other tests are to be done using a terminal

as a key on the terminal keyboard

in the terminal reference manuals

TIMS (HP4943,4935)

It is

Use it when

Find it

Documented

TRACE

It is

Use it when

Find it

Documented
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a Transmission Impairment Test Set or similar device for analyzing the quality of a
line or set of modems. It is a standard piece of TelCo equipment and is used by many
companies with large data communications installations.

line quality is suspected as the cause of problems

on the HP price list and in various catalogs

in Telco manuals and accompanying literature

a process created when the trace parameter is used with a communications subsystem

line activity is to be recorded to diagnose problems

the Operator commands for DS, IMF, MRJE and MTS, or the RJLINE command of RJE

in Section 4 of the Corrmunications Handbo.ok., in the X. 25 Reference Manual,
and in each subsystem reference manual
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TABLE 5-7. PROBLEMS OPERATING PERIPHERAL DEVICES

Symptom

The screen is blank
and the terminal does
not respond.

The screen. may not be
blank, but no cursor is
visible.

The cursor does not
travel across the full
width of the screen.

Cause

1. The terminal is not plugged in.
2. The terminal is not powered

on.
3. A terminal fuse has blown.
4. The terminal is not properly

reset.

5. The terminal is
malfunctioning,

1. On an HP Graphics terminal,
the alpha display may not be
on.

2. The. microcode is being
reloaded from the CPU.

3. There is a terminal microcode
error.

The margins are indented from
column 1 and/or column 80.

1. Plug in the power cord.
2. Turn· the power switch on.

3. Replace the fuse.
4. Do a full reset (press the RESET

key twice quickly, [CONTROLI
([[Iff) RESET or [CONTROL)
[SHI FT I [BREAK)

-or-
Power the terminal off, then
power it on again.

5. Contact your HP
Representative.

1. Turn the alpha display on.

2. Wait a few seconds until it's
reloaded.

3. Do a full reset (press the RESET
key twice quickly).

-or-
Power the terminal off, then
power it on again.

-or-
Contact your HP
Representative.

Reset the margins.
-or-

Perform a full (hard) reset of
the terminal (press the RESET
key twice.
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TABLE 5-7. PROBLEMS OPERATING PERIPHERAL DEVICES (cont'd)

Symptom Cause Recovery

When you press 1. The computer is down. 1. Contact your Console
(RETURNI, the cursor or Operator.
typing-head returns 2. The terminal is not in Remote 2. Put the terminal into Remote
to the beginning of Mode. Mode.
the same line but 3. The terminal is in Block Mode. 3. Press [ENTER) to trigger
there is no response transmission.
from the computer. -or-

Disable Block Mode, then press
[RETURNI.

4. You may have typed [CONTROLlS, 4. Type ICONTROLlQ to re-enable
sending an XOFF to the output from the computer.
computer.

5. The cable or phone connection 5. Check your terminal's data
between your terminal and the cable (at the back of the ter-
computer may be broken. minal and at the modem or

computer).
-or-

Make sure your modem is still
receiving a carrier signal from
the remote modem (check the
carrier indicator light).

6. The keyboard is locked. 6. Press RESET once.

7. Your program may not have 7. Wait several minutes, in case
finished processing (possibly the program has not finished
due to a heavy system load). processing.

-or-
Press (BREAK I; if there is a sig-
nificant lag to get a colon
prompt the computer is heavHy
loaded. Type: RESUME to con-
tinue processing, or type
: ABORT to halt the program.

8. Your program may be in an in 8. Abort the program (by pressing
finite loop. (BREAK) and typing: ABORT).

9. The computer may be in an in 9. Check with the Console
finite loop (also referred to as Operator.
IIsystem hungll

).
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TABLE 5-7. PROBLEMS OPERATING PERIPHERAL DEVICES (cont'd)

Symptom

When you press
(RETURN], the cursor or
typing head returns to
the beginning of the
next line, but you get
no other response
from the computer.

When you type, noth­
ing appears on the
screen, and the com­
puter does not
respond.

When you type, noth­
ing appears on the
screen, but you get the
expected response
from the computer.

Cause

1. AUTO LF is on and one of the
conditions in the previous
symptom (1-3), holds.

2. Your program may be awaiting
additional input.

1. The keyboard cable is not con­
nected properly to the back of
your terminal.

2. Your terminal did not reset
properly.

3. Your terminal is
malfunctioning.

4. Your modem is
malfunctioning.

5. The computer is down.

Character Echo is turned off.

Recovery

1. Same as 1- 3 in the previous
symptom.

2. Type in additional data, press
[RETURN] or type in the input
termination character.

1. Check the connection for
looseness, the wrong board, or
for a loose Keyboard Interface
PCA.

2. Doa full reset (press RESET
twice).

-or-
Power the terminal off and
back on again.

3. Press TEST and examine the
results (consult the manual for
interpretation).

-or-
Have the terminal serviced.

4. Make sure the modem is still
receiving a carrier signal from
the remote modem (check the
carrier indicator light).

5. Check with the Console
Operator.

Obtain an MPE prompt (:), then
type (ESCAPE) followed by a
colon (:) to turn Echo on.
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TABLE 5-7. PROBLEMS OPERATING PERIPHERAL DEVICES (cont'd)

Symptom Cause Recovery

The terminal ap- 1. The computer (terminal driver) 1. Type (CONTROLlQ to re-enable
pears hung; you are may be in an "XON wait". output to the terminal.
receiving no output) 2. Your program may not be 2. Press [BREAK) to see if you get
and you cannot in- ready to output data yet. a colon (:) prompt. If you do,
put data. the computer is still up. Type

: RESUME to continue.
3. The computer is down. 3. Check with the Console

Operator.

When you press 1. AUTO LF may be enabled at 1. Disable AUTO LF.
(RETURN), the cursor the terminal.
returns to the begin- 2. Terminal Memory Lock may 2. Turn off Memory Lock.
ning of the same line have been set at the bottom -or-
and prints out data. line of the screen. Do a full reset of the terminal

(press RESET twice).
3. The terminal port might be in 3. Press [CONTRoLlY.

Tape Mode (ATC only).

While typing, or after 1. The terminal speed setting 1. Cycle through the terminal
pressing (RETURN I) "gar- doesn't match the port speed speeds trying them one at a
bage" is printed on setting. time until you find the correct
your screen. one.

-or-
If your port is configured for
speed-sending (sub-types 0-3),
log off and log on again.

-or-
Ask the Console Operator to
perform an ABORTJOB com-
mand on your session in order
to log you off.
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TABLE 5-7. PROBLEMS OPERATING PERIPHERAL DEVICES (cont'd)

Symptom

Type in a known MPE
command, and get an
Unknown Command.

Cause

2. The modem speed doesn't
match port and/or terminal
speed.

3. The terminal parity setting
doesn't match what the port
expects.

4. The Keyboard Interface PCA
may be loose if your terminal
is an HP 264X.

5. The wrong character set is
enabled

1. Terminal has "A" strap set.
2. [RETURN) has been redefined.

3. The terminal is transmitting
parity and the computer
(Command Interpreter) does
not expect parity.

Recovery

2. If your port is configured as
"speed-specified" (sub-types
4-7), make sure the modem is
operating at the port's speed.
If the problem persists, cycle
through the terminal speeds,
trying them one at a time, un­
til you find the correct one.

3. Change the terminal parity
setting until you find the cor­
rect one.

-or ....
If your port is on an ATC, you
may log off and log on again to
lire-synchronizell the parity
settings.

-or-
If your port is on an ATP or
ADCC, your terminal was
probably set for EVEN or
NONE parity at logon.
Change. the parity and try to
log on again.

4. Press the board into place.

5. Press [CONTROLIN
-or-

Press [CONTROlIO
-or-

If you have a 262x terminal,
go into the TERM CONFIG
menu and make sure that the
desired character sets are
available.

1. Disable strap A.
2. Use the appropriate "Carriage

ReturnU key.
3. Disable parity on the. terminal.
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TABLE 5-7. PROBLEMS OPERATING PERIPHERAL DEVICES (cont'd)

Symptom Cause Recovery

When you press 1. The computer (Command 1. Change the parity setting.
(RETURN), you receive Interpreter) expects parity, but
the message 111/0 the terminal is not sending it
Error on Inputll• or is sending the wrong parity.

2. A transmission error occurred. 2. Retype the line and press
(RETURN)

On an HP 264x ter- Keyboard Interface peA is loose Press the board into the
minaI, the cursor is in or defective. backplane or replace the board.
the home position, the
keys are inoperative,
and the TEST key does
not work.

Lines of typed data Your port is configured as "non - Ask your Console Operator to
are duplicated duplicative" when it should be check the configuration for your
("echoed") on your "duplicative". (The Echo Facility port. If the port is IInon-
terminal screen. would not cause this problem.) duplicativell

, re-configure your
terminal port.
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TABLE 5-8. PROBLEMS PROGRAMMING WITH PERIPHERAL DEVICES

Symptom

Frequently "hung"
Reads.

An unending stream
of program prompts
are being printed at
the terminal.

Pressing [RETURNI on
the terminal once
causes a double
Return.

Pressing [RETURN) while
in the MPE Command
Interpreter does not
generate a LF, or it
garbles the colon (:)
prompt.

Cause

1. For reads terminating on a
byte count, your data may be
overrunning the port controll­
er, thus causing its input byte
counter to be improperly
adjusted.

2. For block mode reads, you may
not have strapped the terminal
correctly or enabled user
handshaking.

An end-of-file condition is en­
countered at the device.

1. The Terminal Type is for full
duplex operation and the ter­
minal is set up for half-duplex
(terminal echoes CR and con­
troller echoes CR).

2. AUTO LF is enabled.

AUTO LF may be enabled. This
line from the terminal is clobber­
ing the CR LF: DC1 from the
computer.

Recovery

1. See whether the control
characters are embedded in the
data stream. If so, disallow
them. .(Tell the· terminal
operator not to embed control
characters within the data
stream.)

2. Use the Read Limit Timer with
your Reads. When this timet
expires, the Read is terminated
by the File system.

-or-
Use a lower terminal speed.

Modify the program to check the
end-of-file condition before re­
issuing the read.

1. Disable the Echo Facility.

2. Switch the terminal to full­
duplex or disable AUTO LF.

Disable the AUTO LF key on the
terminal.
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TABLE 5-8. PROBLEMS PROGRAMMING WITH PERIPHERAL DEVICES (cont'd)

Symptom Cause Recovery

Unexpected device behavior: 1. Most FCONTROL calls af- 1. Add one or more
feet all the files opened FCONTROL calls to your

• Your reads are terminating on a device. Perhaps program to set up the
earlier than what was your program issued an device characteristics you
expected. FCONTROL call against need.

another file open on this
• The terminal speed is different device.

from -what was expected.
2. If several programs (even 2. Find out if other

·The behavior of Echo is op- being run by other users) programs are accessing
posite from what is expected. are accessing this device, your device. Either im-

someone else's·program plement an initialization
• The behavior of Subsystem might be using FCONTROL scheme for each access

Break isopposite from what to change the device period or modify all
you expected. characteristics "behind programs to use the same

your backll
• setting.

• Parity errors seem to occur on
every (or nearly every)
transmission.

• The behavior of lCONTROLIX is
opposite from what you
expected.

• Most control characters do not
function as expected.
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SALES & SUPPORT OFFICES GJ
Arranged alphabetically by country 1!1

Product Line Sales/Support Key

KeyProcluctLlllt
A .AI\IiytiCII
CM Component,
C Computer Sys'", SIIet GIlly
CH Computer Syst Hltdw.. SIIet IIftd s.mc..
CS COfRIMder Syat Softwar. Utalftd seme..
l Ettet,onIe IftetruMeft............, S,.tecM
ill ...... Products
IIPIhcIIeaIPrCMluetsPrilllrySRO
IiIS MtcIe.. Products~ SIlO
p PtrtoftaIComputaIIonProducta
• ~Ofllyfortptdftcproduct'"

•• SupfIortOftlyforlpotlflcproductllnt

IIIPOfiTANT: Thttt .JftlbOII .................. product liM capdty. TIlty do not
iMln ... or support .v....., fOf" products wfttlIft • lint, at aft toeatloM.
CMtKt JOlllIoc..... office for Infortftltioa r...,dlng loc.tIon. wher. HIt IIq)pOI1
....... 'orll*lftcprocluc...
Hi'distributors are ptinled in ilalics.

HEADQUARTERS OFFICES
If !here is no sales office listed for yw area. contact one ollhese
headquarters offices.

NORTH/CENTRAL AFRICA
Hewlell-Packard SA
7. Rue du Bois-du-lan
CH· 1217 IlEYRIN 2. Swilzerland
Tel: (022) 83 12 12
Telex: 27835 hpse
Cable: HEWPACKSA Geneve

ASIA
Hewlell·Packard Asia lid.
6th Floor. Sun Hung Kai centre
30 Harbour Rd. '
G.P.O. Box 795
HOHGKONG
Tel: 5-832 3211
After Jan " 1984
47th Floor, China Resources Bldg.
26 Harbour Rd., Waochai
HONG KONG
Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA
Hewlett·Packard (Canada) lid
6877 Goreway Orive
IIISSISSAIJGA.Onlario L4V lM8
Tel: (416) 678-9430
Telex: 610-492·4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
lieblgasse 1
P.O.Box 72
A·1222 VIENNA, Austria
Tel: (222) 2365110
Telex: 1 34425 HEPA A

NORTHERN EUROPE
Hewletl·Packard S.A.
Uilenstede 475
P,O.Box 999
Nl-1180 AZ AIISTELYElN
The Nelherlands
Tel: 20437771

SOUTH EAST EUROPE
Hewlett-Packard SA

, 7, Rue du Bois·du-llll'l
CH-1217 MEVRIN 2, Switzerland
Tel: (022) 83 12 12
Telex: 27835 hpse
Cable: HEWPACKSA Geneve

OTHER EUROPE
Hewlell'Packard S.A.
P.O. Box
1'50. Rle du Nant·O'AvrH
CH-1217 MEVRIN 2, Switzerland
Tel: (022) 838111
Tetex: 22486 hpsa
Cable: HEWPACKSA Geneve

MEDITERRANEAN AND
MIDDLE EAST
Hewlett-Packard S.A.
Medilerranean and Middle Easl
Operations
Atrina Centre
32 KifissiasAve.
Paradissos-Amarousion. ATHENS
Greece
Tel: 682 88 11
Tetex: 21·6588 HPAIOR
Cable: HEWPACKSAAlhens

EASTERN USA
Hewlett-Packard Co.
4 Choke Cherry Road
ROCKVILLE, MO 20850
Tel: (301) 258-2000

MIDWESTERN USA
Hewlell·Packard Co.
5201 Tollview Drive
ROllING MEADOWS, It. 60008
Tel: (312) 255-9800

SOUTHERN USA
Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
ATlANTA, GA 30348
Tel: (404) 955-1500

WESTERN USA
Hewlell-Packard Co.
3939 Lankershim Blvd.
P.O. Box 3919
LOS ANGELES, CA 91604
Tel: (213) 506-3700

OTHER INTERNATIONAL
AREAS
Hewlett·Packard Co.
Inlercontinental Headquarters
3495 Deer Creek Road
PALO A1.TO. CA 94304
Tel: (415) 857-1501
Telex: 034-8300
Cable: HEWPACK

ANGOLA
Telectra
Empres8 Tknica de EQlipamentos
R. Barbosa Rodrigues. 41·1 Dr.
c.ixaPostal6487
LUANDA
Tel: 35515.35516
f,P

ARGENTINA
Hewlell-Packard Argenlina S.l.
Avenida Santa Fe 2035
Martinez 1640 BUENOS ARS
Tel: 798-5735. 792-1293
Telex: 17595 BIONAR
Cable: HEWPACI<ARG
A,E,CH.CS,P
Biotron S.A.C.I.AI. el
Av Paseo Colon 221. Piso 9
1399 BlJENOS AIlES
Tel: 30'4846.30·1851
Telex: 17595 BIONAR
AI

AUSTRALIA
Adelaide, South Austr.lla
Office
Hewlell-Packard Australia LId.
153 Greenhill Road
PARKSlDE,SA 5063
Tel: 272·5911
Telex: 82536
Cable: HEWPARO Adelaide
A· ,CH,CM..E.MS,P

Br.sbane, .Queensland Office
. Hewletl-Packard Australia LId.

10 Payne Road
THE GAP, O'Jeensland 4061
Tel: 30·4133
Telex: 42133
Cable: HEWPARO Brisbane
A,CH,CM.E.M,P

Canberra, Australia
Capital Territory
Office
Hewletl-Packard Australia ltd.
121 WoUongong Slreel
FYSHWtCK; A.C.T. 2609
Tel: 80 4244
Telex: 62650
Cable: HEWPARO Canberra
CH,CM,E,P

Melbourne, Victoria Office
Hewlell-Packard Auslralia ltd.
31-41 Joseph Slreel
BLACKBURN, VICtoria 3130
Tel: 895-2895
Telex: 31-024
Cable: HEWPARD Melbourne
A.CH,CM.CS.E.MS,P

Perth, Western Australia
Office
Hewlell·Packard Australia LId.
261 Slirfing Highway
CLAREMONT, W.A. 6010
Tel: 383-2188
Telex: 93859
Cable: HEWPARD Perth
A,CH,CM,E,MS,P

Sydney, New South W....
Office
Hewlett-Packard Australia LId.
17·23 Talavera Road
P.O. Box 308
NORTH RYOE, N.S.W. 2113
Tel: 887-1611
Telex: 21561
Cable: HEWPARO Sydney
A,CH,CM.CS.E,MS,P

AUSTRIA
Hewlell·Packard Ges.m.b.h.
Grol1enhofstrasse 94
A-8052 GRAZ
Tel: (0316) 291566
Telex: 32375
CH.E
Hewletl·Packard Ges.m.b.h.
lieblgasse 1
P.O. Box 72
A·1222 VIENNA
Tel: (0222) 23 65 11·0
Telex: 134425 HEPA A
A.CH,CM,CS,E.MS.P

BAHRAIN
Green Salon
P.O. Box 557
Manama
BAHRAIN
Tel: 255503-255950
Telex: 84419
p

Wael Pharmacy
P.O. Box 648
BAHRAIN
Tel: 256123
Telex: 8550 WAfL BN
f.C,M

BELGIUM
Hewlell·Packard Belgium S.A./N.V.
Blvd de Ia Woluwe, 100
Woluwedal
B·l200 BRUSSELS
Tel: (02) 762-32·00
Telex: 23-494 paloben bru
A,CH.CM,CS.E,MP,P

BRAZIL
Hewletl·Packard dO BrasHe.C ltda.
Alameda Rio Negro, 750
AlphaviHe
06400 BARUlRl SP
Tel: (011) 421.1311
Telex: (011) 33872 HPBR·BR
Cable: HEWPACK Sao Paulo
A,CH,CM.CS,E,M,P
Hewlell-Packard do Brasill.e.C. lIda.
Avenida Epilacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ
Tel: (021)286.0237
Telex: 021-21905 HPBR·BR
Cable: HEWPACK Rio de Janeiro
A.CH.CM,E,MS.P·
ANAMEO I.C.E.I. Llcla.
Rua Bage, 103
04012 SAO PAULO
Tel: (011) 570·5726
Telex: 021·21905 HPBR·BR
M



o SALES & SUPP·ORT OFFICES
II Arranged alphabetlca1ly by country

CANADA
Alberta
HewIeII·Packard (Canada) lid.
3030 31d Avenue N£
CALGARY. Alberta T2A 6T7
Tel: (403) 235-3100
A,Ot.CU.E·.MS.P'
HewIeII-Packard (CInIda) lid.
1112OA-178lhSlreet
EDIIOITOII. Alberta TsS 1P2
Tel: (403) 486-6666
A,CH,CU.CS.E.MS.P
IIrItIeh Columbia
HewIeII-Packard (Canada) lid.
10691 Shebidge Way.....
BriIish CoUnbia V6X lW7
Tel: (604) 270-2277
Telex: 610-922·5059
A,Of.CU.CS.E" ,MS,P"..........
HewIeII-Peckard (Canada) lid.
380-550 ee.uy Street
.-.EGo Manitoba R3H OY1
Tel: (204) 786-6701
A.CH.CU.E.MS.P'
Nov. Scotia
HewIetI-Packard (Canada) lid.
P.O. Box 931
900 WiIdmI Road
DAIIIIOU11I, Nova SCotia 82Y 3Z6
Tel: (902) 469·7820
Of.CU.es.E".MS,P'
Ontario
HewIeII.packard (Canada) lid.
3325 N. Service Rd., tnt 6
-.nHI,OntIrioP3A2A3
Tel: (~16) 335·8644
es..."
HewIeII·Packard (Canada) ltd.
552 Newbold Street
LONDOII, Ontaio N6E 2S5
Tel: (519) 686·9181
A,Of.CU.E· .MS,P'
HewIeII-Packard (Canada) lid.
6877 Goreway Drive
-.sAUGA. Ontario l4V 1MB
Tel: (416) 618-9430
A,CH.CM.CS,lW»,P
HewIen-Packard (Canada) lid.
2670 Queensview Dr.
GnAWa. Ontaio K28 8K1
Tel: (613) 820-6483
A.CH.CU.CS.E" ,MS.P·
HewIen-Packard (CInIda) ltd.
220 Yorkllnd Blvd.• \)IiI #11
-.LOWDALE, Ontario M2J lR5
Tel: (416) 499-9333
at
Quebec
HewIeII-Packard (Canada) lid.
17500 South semce Road
Trans-eanada~
INUII). Quebec H9J 2M5
Tel: (514) 697-4232
A.CH.CU.CS.E.W»,p·
HewIeII-Packard (Canada) Lid.
LesGalelies ell Valon
2323 Du Versant Nord
S1E. FOY. Quebec G1N 4C2
Tel: (418) 687-4570
CH

CHILE
Jorge Calcagni y Cia. Llda.
Av. "alia 634 Santiago
ca_ 16475
SANTlAGD9
Tel: 222-0222
Telex: Public Booth 440001
A,CIA.E.M

Olympia (Chile) L1da.
Av. Roaigo de Araya 1045
casilla256·V
SANTIAGO 21
Tel: (02) 22 55 044
Telex: 240·565 a yw CL
Cable: 0IympiachiIe Santiagochile
CH.CS.P

CHINA, People', Republic of
China Hewle"·Packard Rep. Office
P.C. Box 418
lA Lane 2, Luchang SI.
Beiwei Rd., Xuanwu Districl
BEIJING
Tel: 33·1947, 33·7426
Telex: 22601 CTSHPCN
C8b1e:I920
A,CH,CU.CS.E,P

COLOMBIA
Inslrumenlaci6n
H. A. Langebaek & KiN S.A.
carrera 4A No. 52A·26
Aparlado Aereo 6287
BOGOTA '. D.E.
Tel: 212·1466
Telex: 44400 NST CO
Cable: AARIS Bogota
CIA.E.M

casa HumboId1 LldB.
carrera 14, No. 98·60
Apartado Aereo 51283
BOGOTA '. D.E.
Tel: 256· 1686
Telex: 45403 COO CO.
A

COSTA RICA
CienlificB Cosl8nict1nse S.A.
AvenidB 2. C8Ie 5
San /'e(io de Uonles de OCI
Apartado.l0159
SAN JOSE
Tel: 24·38·20, 24-08·19
Telex: 2367 GALGUl CR
CM,E.M

CYPRUS
TelerexaLld.
P.O. Box 4809
14C Stassnos Avenue
IIICOSIA
Tel: 62698
Telex: 2894 LEvrxJ CY
E.M,P

DENMARK
Hewlett·Packard AIS
Datave; 52
DK-3460 IIRK£ROO
Tel: (02) 81·66-40
Tetex: 31409 hpas dk
A.CH.CM.CS.E,MS,P
HewIett-PackardAiS
Ro!ighedsvej32
DK·824O RlSSKOY. Aart1Is
Tel: (06) 11-60·00
Tetex: 37409 hpas dk
Qf.E

DOMINICAN REPUBLIC
Microprog S.A.
Juan TomAs Mejia YCotes No 60
Arroyo Hondo
SANTO DOIIINGO
Tel: 565·6268
Telex: 4510 ARENTA DR (RCA) P

ECUADOR
CYEOE Cia. Llda.
Avenlda Eloy Alfaro 1749
'casillB6423CCl
QUITO
Tel: 450·975. 243·052
Telex: 2548 CYEOE ED
CM.E,P

HospitBJarS.A.
Robles 625
Casilla3590
QUITO
Tel: 545·250, 545·122
(elex: 2485 HOSPTL EO
cable: HOSPlTALAR·Orilo
M

EGYPT
International Engineering Associates
24 Hussein Hegazi Street
Kssr-el·b!i
CAIRO
Tel: 23829,21641
Telex: EA UN 93830
CH.CS.E,M

EGYPDR
P.O.Box 2558
42 EIIBhraa Street
CAIRO, Egypt
Tel: 65 0021
Telex: 93337
P

EL SALVADOR
I'ESA de EI SalvBdof S.A.
29AvenidBNorIe 1216
SAllSALVADOR
Tel: 26·6858, 26·6868
Telex: 20539I'ESASAL
A.CH.CM.CS.E,P

FINLAND
Hewlett·Packard Oy
Revontulenlie 7
Pl24
SF·02101 ESPOO 10
Tel: (90) 4550211
Tetex: 121563 hewpa sf
CH.CM,CS,P
Hewlen·Packard Oy
(OIarinkJoma 7)
Pl24
02101 ESPOO 10
Tel: (90) 4521022
A.E.MS
Hewlen-Packard Oy
Aatoksenkatv 10-e
SF-40720·72 JYYASKYU
Tel: (941) 216318
CH
HewleU·Packard Oy
Kainvtlllie l-e
SF-90140-14 OUW
Tel: (981) 338785
CH

FRANCE
Hewleh·Packard France
Z.I MerClJ'e B
Rue8eflhelot
f-13763 les MiiIes Cedex
AIX.£IHIROVENCE
Tel: 16(42)59·41-02
Tetex: 410110F
A,CH.E,MS,P"
Hewleh·Packard France
64. rue Marchand SaiItant
F-61000 ALENCON
Tel: 16 (33) 29 04 42
Hewlen·Packard france
BoiIePosla/e 503
F·25026 8£SMCOIt
28 rue delaRepublique
F·25000 8£SANCON
Tel: 16 (81) 83-16-22
CH,M
Hewlett·Packard France
13. Place Napoleon •
F·290008R£ST
Tel: 16 (98) 03·38·35
Hewlett·Packard France
Chemin des MouiIes
Baile POS1ale 162
F-69130 ECULlY cedex (lyon)
Tel: 16 (18) 833-81-25
Tetex: 310617F
A.CH.CS.E.MP
Hewlett·Packard france
Tour lorraine
80uIevard de france
F·91035 EVHY cedex
Tel: 166011·96-60
Tetex: 692315F
E
Hewlett·Packard france
Parc (fAetivile ell Bois Briard
Ave. ell lac
F-91040 EVRY cedex
Tel: 166017·8383
Tetex: 692315f
E
Hewteft·Packard France
5, aVerlJe Raymond Chanas
F·38320 EY8SIS (Grenotlle)
Tel: 16 (76) 25·81-41
Tetex: 980124 HP GRENOB EYBE
CH
Hewlett-Packard France
centre d'Aflaire Paris-Nord
Biliment Amphe 5 6tage
Rue de Ia Convnune de Paris
Boite Postale 300
F-93153 LE 8U11C...
Tel: 16 (1) 865-44-52
Telex: 211032F
CH.CS.E.MS
Hewlett-Packard France
Parc d'Ac~ Cadera
QuarIier Jean Mermoz
Avenue ell Pr6sidenl E Kennedy
F·33700 IIERIGIIAC (Bordeaux)
Tel: 16 (56) 34-00-84
Tetex: 550105F
CH.E.MS
Hewlett-Packard France
k'nnultlIe -les 3 8-
Nouveau Chemin de Ia Garde
ZACdeBoisBriand
F·4408511A1RES Cedex
Tel: 16 (40) 50-32-22
Qt".



SALES & SUPPORT OFFICES [2]
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FRANCE (Cont'd)
Hewlett·Packard France
125. rue du Faubourg Bannier
F·45000 ORLEANS
Tel: 16 (38) 68 01 63
Hewlett·Packard France
Zone Industrielle de· Coortaboeuf
Avenue des TropiQues
F·91947 les Ulis Cedex ORSAY
Tet; (6) 907·78·25
Telex: 600048F
A.CH,CM,CS,E,MP,P
Hewlett-Packard France
Paris Porte·Maillot
15, Avenue de l'Amiral Bruix
F·75782 PARIS CEDEX 16
Tel: 16 (1) 502·12·20
Telex: 613663F
CH.MS,P
Hewlett-Packard France
124, Boulevard Tourasse
F·64000 'AU
Tel: 16 (59) 80 38 02
Hewlett-Packard France
2 AlI6e de Ia Bourgonnette
F·35100 RENNES
Tel: 16 (99) 51·42·44
Telex: 740912F
CH.CM,E,MSr
Hewlett-Packard France
98 Avenue de Bretagne
F-76100 ROUEN
Tel: 16 (35) 63·57·66
CW',CS
Hewlett·Packard France
4 Rue Thomas Mann
BOOe Postale 56
F·67033 STRA5BOURG Cedex
Tel: 16 (88) 28·56·46
Telex: 890141F
CH,E,MS.P·
Hewlett·Packard France
Le P6ripole
20, Chemin du Pigeonnier de Ia
C6p~re

F·31083 TOUl.OUSE Cedex
Tel: 16 (61)40-11·12
Telell: 531639F
A,CH,CS,E,P"
Hewlett·Packard France
9; rue Baudin
F·26000 VALENCE
Tel: 16 (75) 42 76 16
Hewlett-Packard France
Carolor
ZAC de Bois Briand
F-57640 vtGY (Metz)
Tel: 16 (8) 77.1 2022
CH
Hewlett-Packard France
Immeuble P6ricentre
F·59658 VILLENEUVE D'ASCQ Cedex
Tel: 16 (20) 91·41·25
Telex: 160124F
CH,E,MS,P'

GERMAN FEDERAL
REPUBLfC
Hewlett·Packard GmbH
Geschlftsstelle
KeithStrasse 2·4
0·1000 BERLIN 30
Tel: (030) 24·90-86
Telex: 0183405 hpbIn d
A,CH,E,M,P

Hewlett-Packard GmbH
Geschaflsstelle
Herrenberger Strasse 130
0·7030 BOBUNGEN
Tel: (7031) 14-0
Telex:
A,CH,CM,CS,E,MP,P
Hewlett·Packard GmbH
GeschliftssteHe
Emanuel-Leutze-Strasse 1
0-4000 DUSSELDORF
Tel: (0211) 5971-1
Telex: 085/86 533 hpdd d
A,CH,CS,E,MS,P
Hewlett-Packard GmbH
GeschlftssteHe
SChIeefstr.28a
0-4600 DORTIIUND-Aplerbeck
Tet: (0231) 45001
Hewlett-Packard GmbH
Vertriebszentrale Frankfl.rt
Berner Strasse 117
Postfach 560 140
0·6000 FRANKFURT 56'
Tel: (0611) 50-04·1
Telex: 04 13249 hpffm d
A,CH.CM.CS,E,MP,P
Hewlett-Packard GmbH
Geschaftsstelle
AussensteUe Bad Homburg
louisenstrasse 115
0-6380 BAD HOII8URG
Tet: (06172) 109-0
Hewlett-Packard GmbH
Geschaftsstetle
Kapstadlring 5
0·2000 HAMBURG 60
Tel: (040) 63804·1
Telex: 021 63 032 hphh d
A,CH,CS.E.MS,P
Hewlett-Packard GmbH
Geschaftsstelte
Heidering 37-39
0·3000 HANNOVER 61
Tel: (0511) 5706·0
Telex: 092 3259
A,CH,CM,E,MS.P
Hewltltt·Packard GmbH
GeschaftssteDe
RO$slauer Weg 2·4
0·6800 MANNHEIII
Tel: (0621) 70050
Telex: 0462105
A.CoE
Hewlett-Packard GmbH
Geschlftsstelle
Messersch'nittstrasse 7
0-7910 NEU UUI
Tel: 0731·70241
Telex: 0712816 HP UlM-D
A.C.E"
Hewlett-Packard GmbH
GeschaftssteHe
Ehhericherstr.13
D·8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 0623860
CH,CM,E,MS.P
Hewlett-Packard GmbH
Geschlftsstelle
Eschenstrasse 5
0·8028 TAUFKIRCHEN
Tet (089)6117·1
Telex: 0524985
A,CH,CM,E,MS,P

GREAT BRITAIN

Se. United Kingdom

GREECE
Kostas Karaynnis S.A.
80mirouStreet
ATHENS 133
Te/: 32 30 303, 3237371
Telex: 215962RKAR GR
A,CH,eN.CS,E.A/,P

PLAISIO S.A.
G. Gerardos
24 Stournara Street
ATHENS
Tel: 36·11·160
Telex: 221871
P

GUATEMALA
IPESA
AvenidB Reforms 3-48. Zona 9
GUATEMALA CITY
Tel: 316627.314786
Telex: 4192 TEL TRO GU
A.CH.CM.CS.E.u'P

HONG KONG
Hewlett-Packard Hong Kong, ltd.
G.P.O. Box 795
5th Floor, Sun Hung KaiCentre
30 Harbour Road
HONG KONG
Tel: 5-8323211
Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E.CH.CS,P
CETLtd,
1402 Tung Wah Mansion
199·203 Hennossy Rd.
Wanchia, HONG KONG
Tel: 5·729376
Telex: 85148 CET HX
eN
Schmidt & Co. (Hong Kong) Ltd.
Wing On Centre, 28th Floor
Connaught Road, C.
HONG KONG
Te/: 5-455644
Telex: 74766 SCHMX HX
A,AI

ICELAND
E/ding Trading Company Inc.
Hafn8rnvoJi~ Tryggvagotu
P.O. BoxB95
IS·REYKJAVIK
Tel: 1-58·20,1·63·03
II

INDIA
Computer products are sold through
Blue Star Ltd. All computer repairs and
maintenance service is done through
Computer Mamtenance·Corp.
Btue Star Ltd.
Sabri Complex HFloor
24ResidencyRd.
BANGALORE 560 025
Tel: 55660
Telex: 0845-430
Cable: BLUESTAR
A,CH'.CII,CS',E

Blue Star Ltd.
Band Box House
Prabhadevi
BOMBA y 400 025
Tel' 422-3101
Telex: 011-3751
Cable: BLUESTAR
A.II

BtueStarLtd.
Sahas
414/2 Vir Savarkar IJarg
Prabhadevi
BOMBAY 400 025
Tel: 422·6155
Telex: 011-4093
Cable: FROSTBLUE
A,CH'.cu.CS',E.II .

Blue Star Ltd.
Kalyan. 19 Vishwas Colony
A/kapur;, BORODA, 390005
Tel:· 65235
Cable: BLUE STAR
A

BtueStarLtd.
7 Hare Street
CALCUTTA 700 001
Tel: 12-01·31
Telex: 021-7655
Cable: BLUESTAR
A,II

Blue Star Ltd.
133 Kodambakkam High Road

MADRAS 600 034
Tel: 82057
Telex: 041-379
Cable: BLUESTAR
A,II

Blue Star Ltd.
Bhandari House. 7th/8th Floors
91 Nehru Place
NEWDELH/110 024
Tel: 682547
Telex: 031-2463
Cable: BLUESTAR
A,CH'.eN.CS'.E,II

Blue Star Ltd.
15116:C WeHesley Rd.
PUNE41101t
Tel: 22775
Cable: BLUE STAR
A

BIueSlarLtd.
2-2·47111.08 BoJarum Rd.
SECUNDERABAD 500 003
Tel: 72057
Telex: 0155·459
Cable: BLUEFROST
A,E

BIueStarUd.
T.c. 7/603 Poornim8
Marulhankuzhi r
TRiVANDRUII695 13
Te/:65799

~::~:~':.:fF.:k
E
Computer Maintenance Corporation
Ltd.
115, Sarojirli Devi Road

SECUNDERABAD 500 003
Tel' 310-184, 345·774
Telex: 031·2960
CH"



GJ SALES & SUPPORT OFFICES
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INDONESIA
BERCAIndonesiIP.1.
P.O.Box 4961.1ct.
.I. AlxJJ AUs 62
JAItA1ITA
TtII: 2'-373009
T.: 46748 BERSAL &4
CIIbIe: BERSAI. JAKARTA
p •

BERCAIndonesiIP.1.
P.O.Box 2497/.lct
Arata". ,7IIF1oDt
.I. MedIn MetdtJIc. Se!IIIn 17
JAIlAIITUWAr
TIJI: 2'-344- '8'
Telex: BERSAI. &4
A.CS.E.M
BERCA bdone$iI P. 1.
P.O. Box ,741S8Y.
".KultliNo. "
MABAYA
TtII:68,72
Telex: 31'46 8ERSAL SB
CMIIe: BERSAL -stIlABAYA
A·,E.M,P

IRAQ
Hewlett·Packard Trading S.A.
ServiceOperalion
AI Mansoor City 98/317
lAGHDAD
Tel: 551-49-73
Telex: 212-455 tEPAllAO II(

CH.CS

IRELAND
HewIeII-Packard ~eIInd lid.
82183 lower leeson SheI
~2

Tel: 0001 608800
Telex: 3lM39
A.CH.CU.CS.E....P
c.diIJc &nict1s LId.
KiImoreRoMJ
AMne
",..5
TtJ/: (O') 35'820
Telex: 30439
M

ISRAEL
EIdM Eleclfonic InsIfrinfnI Lid.
P.O.Box '270
JE11J$M.E119,OOO
'6. OhtIItJvSl.
Jf11USAtE119U67
TtJ/: 533 22'. S53 242
Telex: 2523' ABlPAKMJf
A

E1tJaonicsEngintelin(JDivision
MoIofo8I!ntJ/LId.
16 KtrJtFtenelSki Shet
P.O. Box 250'6
m~tW',.
TtJ/:388388
Telex: 33569 MotIf
CIIbIe: BASTEL TtJ.Aviv
CH,Cll.CS.EJI.P

ITALY
Hewletl-Packard IIIIiIna S.p.A
Traversa 99C
VilGUio Petroni. 19
1-701241AR1
Tel: (080)41-07-44
M

Hewlel-PBckard IIIIIiInI S.p.A.
VilMarIin ..... KiIg,3MI
1-401321OLOG1M
Tel: (051) 4023IM
Telex: 511630
CH.E.US
HewIeI-P8ckIrd IIIIIiInI $.p.A.
Vila PriqJe NicaII 43GIC
1-95126 CAT_
Tel: (095) 37-1CH17
Telex: 970291
C.P
HewIeII-Packard ..... S.p.A.
Vila G. Di WIafio 9
1-20063 ca.sco...-.0
(MIIno)
Tel: (02) 923691
Telex: 334632
A,CH.cu.CS.E.UPR
HewIeII-Packard IIIIIiInI S.p.A.
Vila C. CcJIonD) 49
1-20090..."....-..0
(MIIno)
Tel: (02) 4459IM1
Telex: 322116
C.u
HewIeII-PlIc:kard .... S.p.A.
Vila ttJovI SIn Rocco a
CapodimonIe. 621A
1-8013111M'OU
Tel: (081) 7413544
Telex: 710698
A,CH.E
HewIeIt-Packard IIIIIiInI S.p.A.
Ville G. MoctIgno 33
1-16156 GBIOVA IlEGIJ
Tel: (010) 68-37-07
Telex: 215238
E.C
HewIeII-PackardIlaianlS.p.A.
Via Peiuo 15
1-35128 NDOVA
Tel: (OC9) 664888
Telex: 430315
A.at.E.MS
HewIeII-Packard ..... S.p.A.
_C.Pavese~1-00144__

Tel: (06) 54831
Telex: 610514
A,at.CM.CS.E.USr
HewIeII-Packard ...... S.p.A.
ViaciClselina57/C
1-50018~

Tel: (055) 753863
HewIeII-Packard IIaianI S.p.A.
Corso Svizzera. 185
1-10144 Tc.o
Tel: (011) 74 4044
Telex: 221079
CH.E

JAPAN
Yokogawa-Hewlell-Packard lid.
152-1. Onna
ATSUGl, KanIgawa. 243
Tel: (~) 28-CM51
CM.C·.E
Yokogawa-Helweft-Packard lid.
Meiii-Seimei Bldg. 6F
3·1 Han alibe-Qlo
a.. 280
Tel: 47225 n01
E.CH.CS

YokogaWl~-Packard lid.
Yasuda-Seimei liroshima Bldg.
6-11. Hon-dori. Naka-ku
...... 730
Tel: 82-241-0&11
Yokogawa-Hewlell-Packard lid.
Towa8lilding
2-3. Kaigan-dori. 2 Qlome CIlJo-ku
1-'650
Tel: (078) 392-4791
C.E
Yokogawa-Hewlell-P8ckard lid.
Kunagaya AslR 82 Bldg
3-4 T"nDa
IlllAGAY" SIiIBma 360
Tel: (0485) 24-6563
CH.CM.E
Yokogawa-Hewlell-Packard lid.
AslR SIlintul Daiichi Seinei Bldg.
4-7. HanabaIa-eho
KUMAMOTO.860
Tel: (0963) 54-7311
CH.E
Yokogawa-Hew!etl-Packard lid.
Shin-Kyolo cemer Bldg.
614. Higashi-St*Ikoj-eho
Karastma-Nishiru
St*Ikoj-dori. Shimogyo-ku
IYOTO.600
Tel: 075-343-0921
CH.E
Yokogawa-Hewlell·Packard lid.
MiIoUilsui Bldg
4-73. Sanno-maru. 1 Chome
lITO...aki 310
Tel: (0292) 25·7470
CH.CM.E
Yokogawa-Hew!etl-Packard ltd.
StJniIomo Seimei 14-9 Bldg.
loteieki-Minami.2Chome
Nakanua-ku
IIAQOYA. 450
Tel: (052) 571·5171
CH.CM.CS.E.US
Yokogawa-Hewlett-Packard ltd.
Qluo Bldg.•
4-20 NshinIkajima. 5 ChaIne
Yodogawa-ku
OSAKA, 532
Tel: (06) 304-6021
Telex: YIFOSA 523-3624
A.CH.CM.CS.E.MP.P·
Yokogawa·Hewlen·Packard lid.
27-15. Yabe, 1 Chome
~ Kanagawa. 229
Tel: 0427 59-1311
Yokogawa-Hewlett-Packard lid
Oaiictli 5eimei Bldg.
7-1. Nishi Shquku. 2 Chome
Shir1l*u·ku.TOKYO 160
Tel: 03-348·4611
CH.E
Yokogawa-Hewlen-Packard ltd.
29-21 Takaido·Higashi. 3 Qlome
Suginanl-ku TOKYO 168
Tel: (03) 331-611
Telex: 232-2024 YHPTOK
A.CH.CM,CS.E.uPr
Yokogawa-Hew!etl-Packard lid.
Oaiictli Asano BuiIcing
2·8. Odori. 5 Chome
~"TodI9320
Tel: (0286) 25·7155
at.CS.E

Yokogawa-Hewlen-Packard lid.
Yasuda 5eimei tIshiguchi Bldg.
30-4 Tswuya-e:ho. 3 Chome
YOKOHAIIA 221
Tel: (045) 312-1252
CH.CM.E

JORDAN
IIouasher COUSiJs COIJfNIf1Y
P.O. Box '387
AIMA1I
rtll: 24901, 39907
Telex: 21456 SA8CO J()
CH.E,II,P

KENYA
ADCOM Lid.. Inc.• Kenya
P.O.Box 30070
IIAIIOIII
TtJ/: 33'955
Telex: 22639
E,M

KOREA
S8msIItg Eleclfonics IfJ DiviSion
'2 FI. KiWn Bldg. .
San 75-3'. YeokSllftl-Dong
KMgnIIm-Ku
Yeongdong P.o. Box 12
SEOUL
Tel: 555·7555. 555-5447
Telex: K21364 SAMSAN
A.CH,CM.CS.E,M.P

KUWAIT
A1-KhtlkIya Trading & ConIrlICIing
P.O. Box 830 StJlat
KI/WAIT
Tel: 42·49'0. 41· '726
Telex: 2248' Areeg kt
CH.E.M
Photo & tile Equipment
P.O. 801l 270 StJfat
KI/WAIT
Tel: 42-2846, 42·380'
Telex: 22247 MIllin kt
P

LEBANON
G·M.OoImatfitIn
Achr.fitJh
P.O.80x 165.161
IEIIlIT
Tel: 290293
lIP"
Computer Information Systems
P.O. Box , '·6274
IERJr
Tel: 8940 73
Telex. 22259
C

LUXEMBOURG
HewIett·Packard 8eIgUn S.A.IN.V.
Blvd de Ia Woluwe. 100
WoluwedaI
B·1200 BRUSSELS
Tel: (02) 762·32·00
Telex: 23·494 paIoben bru
A,CH.CM.CS.E.MP.P

MALAYSIA
Hewlen·Packard Sales (Malaysia)
Sdn. Bhd.
ls' Floor. 8anglnIn British
American
JaIan 5emantan, Damansara tfe9lIs
lUAU UM'UR 23-03
Tel: 943022
Telex MA31011
A.CH.E.M.P·
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MAYLAYSIA (Cont'd)
Prolel Engineering
POBox 1917
Lot 6624, Section 64
23/4 Pending Road
Kuching, SARAWAK
Tel' 36299
Telex: MA 70904 PROMAl
Cable: PROTfLENG
A,E.M

MALTA
Philip Totedo Ltd.
NotabileRd.
MRlEHEL
Tel: 44747, 45566
Telex: MecJiaMW649
f.P

MEXICO
Hewlett-Packard Uexicana, S.A.
deC.V.
Av. Perilerico sa- No. 6501
Tepepan, Xochimilco
16020 MEXICO D.F.
Tel: 6-76-46-00
Telex: 17-74-507 HEWPACK..eX
A.CH,CS,E,MS.P
Hewlett-Packard Uexicana,·S.A.
deC.V.
Ave. Colonia del Valle 409
Col. del Vale
Municipio de Garza Garcia
MONTERREY. Nuevo l8Of\
Tel: 784241
Telex: 038 410
CH
ECISA
Jose Vasconcelos No. 218
Col. Condesa DeIeg. CutMitt*noc
MEXICO D.F. 06140
Tel: 553- 1206
Telex: 17-72755 EeE IE
1.1

MOROCCO
DoIbeau
81 rue Karatehi
CASAIILANCA
Tel: 3041-82. 3lJ68-38
Telex: 23051. 22822
E
Gerep
2rued'Agadir
BoilePosf8le 156
CASABLANCA
Tei: 272093,272095
Telex: 23739
P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Van HeuvenGoe<llartlaen 121
N..1181KKAMST£LVUN
P.O. Box 667
N..1180 AR AllSTELYEEN
Tel: (020) 47-20-21
Telex: 13216 HEPA N..
A.CH.CM,CS,E,MP,P
Hewlett-Packard Nederland B.V.
Bongerd 2
N.. 2900VK CmLLE AID USSEL
P.O. Box 41
HI. 2900AA CAPELLE AID IJSSEL
Tel: (10) 51-64-44
Telex: 21261 HEPAC N..
A.CH.CS.E

Hewlett-Packard Nederland BY
Pasloor Pelersslraat 134-136
Nl 5612 l VEINDHOVEN
P.O. Box 2342
Nt.. 5600 CH EINDHOYfN
Tel: (040) 326911
Telex: 51484 hepae nl
A,CW·,E.M

NEW ZEALAND
Hewlett-Packard (N.Z.) ltd.
5 Owens Road
P.O. Box 26-189
Epsom. AUCKlANO
Tel: 687-159
Cable: HEWPACK Auckland
CH,CM,E,P'
Hewlett-Packard (N.I.) ltd.
4-12 Cruickshank Street
Kilbirnie. WELLlNGTON3
P.O. Box 9443
COU'tenay Place. WEWNGTON 3
Tel: 877-199
Cable: HEWPACK Wellington
CH.CM,E,P
Northrop Instrumenls & SySlems Ltd.
369 Khyber Pass Road
P.D. Box 8602
AUCKLAND
Tel: 194-091
Telex: 60605
A.M

Northrop Instruments & Systems Ltd.
110 Mandeville 51.

P. O. Box 8388
CHRISTCHURCH
Tel: 486-928
Telex: 4203
A,M

Northrop Instruments & Systems Ltd.
Sturdee House
85-87 Ghuzntfe Street
P.O. Box 2406
WELLINGTON
Tel: 850-091
Telex: Nl3380
A.II

NORTHERN IRELAND
Soe Unlt.d Kingdom

NORWAY
Hewlett-Packard Norge AlS

~~eB~ltes vei 50

"-5033 fYl.UNGSDALEN (Bergen)
Tel: 0047/51165540
Telex: 16621 hpnas n
CH,CS.E.MS
~wlett·Packard Norge AIS
Osterndalen 16-18
P.O. Box 34
N-1345 OsTERAs
Tel: 0047/2/17 11 80
Telex: 16621 hpnas n
A,CH,CM,CS.E.M,P

OMAN
Khimji/Ramdas
P.O. Box 19
MJSCAT
Tel: 722225. 745601
Telex: 3289 BROKER AlB WSCAT
P

Suh8i1 & Saud Bahwsn
P.O.Box 169
IAlSCAT
Tel: 734 201-3
Telex: 3274 8AHWAN AlB

PAKISTAN
Mushko & Company Ltd
I-B. Street 43
Sector F-811
ISLAMABAD
Tel' 510lt
Cable' FEMUS Rawalpindi
A.f.M

Mushko & Company LId.
Oosman Chambers
Abdullah Harron Road
KARACHI 0302
Tel: 524131, 524132
Telex: 2894 MUSKO PI<
Cable: COOPERA TOR Karachi
A.f.M,P·

PANAMA
Electr6nico Balboa. S.A.
calle Samuel Lewis. Ed. Alta
Apartado 4929
PANAIIA 5
Tel: 63-6613, 63-6748
Telex: 3483 ELECTRON PG
A.CM.E.M.P

PERU
Cia Electro~a S.A.
Los Flamencos 145, San Isidro
casiJla 1030
UJIA 1
Tel: 41-4325. 41-3703
Telex: Pub. Booth 25306
CU.UI,P

PHILIPPINES
The Online Advanced Systems
Corporation
Rico House, AmorSOlo Cor. Herrera
Street
Legaspi VIIage, Makati
P.O. Box 1510
MetroMAMU
Tel: 85-35-81,85-34-91,85-32-21
Telex: 3274 0frL/NE
A.CH.CS.E.M

Electronic Specialists and ProponenlS
re.
690-BEpifanio de los SarJIOSAV~
Cubao, QUEZON CITY
P. O. Box 2649 Maniltl
Tel: 98-96-81,98-96-82, 98-96-83
Telex: 40018.42000 ITT GLOBE
A£4CKAY BOOTH
P

PORTUGAL
Mtndinter
lnlercambio AJcndiaI de ComIrcio
S.A.RL
P.O. Box 2761
Av. Antonio Augusto de Aguiat 138
P-USIJON
Tel: (19) 53-21-31. 53-21-37
Telex: 16691 munter p

1.1

Soquimica
Av. da Liberdade, 220-2
12981JS11OA Codex
Tel: 56 2181/2/3
Telex: 13316 SABASA
P

TeleC/la-Empresa Tecnica de
Equipmenlos Elktricas S.A.RL
Rua RlX7igo da Fonseca 103
P. O. Box 2531
P-lJSIIOIIl
Tel: (19) 68-60-72
Telex: 12598
CH.CS.f.P

PUERTO RICO
Hewlett-Packard Puerto Rico
Ave. Munoz Rivera # 101
Esq. Calle Ochoa
HAlO REY, Puerto Rico 00918
Tel: (809) 754·7800
Hewlell-Packard Puerto Rico
Calle 272 Edificio 203
Urb. Country Club
RIO PIEDRAS, Puerto Rico
P.O. Box 4407
CAROlINA, Puerto Rico 00628
Tel: (809) 762-7255
A,CH,CS

QATAR
Computearbia
P. O. Box 2750
DOHA
Tel: 883555
Telex: 4806 CHPARB
P

Eastern Technical Services
P.O.Box 4747
DOHA
Tel: 329993
Telex: 4156 EASTEC 011
Nasser Tradtng &Contracting
P.O.Box 1563
DOHA
Tel: 22170.23539
Telex: 4439 NASSER OH
1.1

SAUDI ARABIA
Modern Electronic Estab/isfllTlenl
Hewleff-Packard Division
P.O. Box 22015
Thuobah
AL-KHOBAR
Tel: 895·1760,895-1764
Telex: 671 106IAEEK SJ
Cable: EtECTA AL-KHOBAR
CH.CS.E.M

Modern Elec/lonic Establishment
Hewleff-Packard Division
P.O. Box 1228
Redec Plaza. 6th Floor
JEDDMI
Tel: 6443848
Telex: 4027 12 FARNAS SJ
cable: ELECTA JEDDAH
CH.CS.f.M

Modern.Elec/lonic Establishment
Hewleff·Packard Division
P.O.Box 22015
RIYADH
Tel: 491-97 15.491·63 87
Telex: 202049 IEERYD $.I
CH.CS.E.M
AJxjJ Ghani EI Ajou
P.D. Box18
RIYADH
Tel: 4041717
Telex: 200 932 EL AJOtJ
P

SCOTLAND
Se. United Kingdom

SINGAPORE
Hewlett-Packllld Singapore (sates)
P1e.lId.
#08-.00 Inchcape House
450-2 Alexandra Road
P.O. Box 58 Alexandra Rd. Post Office
SINGAPORE. 9115
Tel: 631788
Telex: HPSGSO AS 34209
Cable: HEWPACK. Singapofe
A.CH,CS,E,MS,P
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SINGAPORE (Cont'd)
Dynamar InIemaIionaJ LId.
lkJiI 05- I I Block 6
Kotam Ayet IfdJstriaJ Esl,'e
S/IIfWIOIIE 1334
Tel: 141-6188
Telex: RS 26283
CII

SOUTH AFRICA
Hewlett-Packard So Africa (Ply.) ltd.
P.O. Box 120
Howard Place CAPE PROVINCE 7450
Pine Park Center. Forest Drive.
PineIands.
CAPE PROVINCE 7405
Tel: 53-7954
Telex: 57-20006
A,CH.CM,E.US,P
Hewlett-Packard So Africa (Ply.) ltd.
P.O. Box 37099
920verp0rtDriYe
DURBAN 4067
Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954
CH.CM
Hewlett-Packard So Africa (Ply.) ltd.
6lfton Arcade
511 Cape Road
l.Nln Grange
PORT EUZAIlETH 6000
Tel: 041-302148
CH
Hewlett-Packard So Africa (Ply.) ltd.
P.O.Box 33345
GIenstIntia 0010 TRANSVAAL
lSi Floor East
ConsIantia Park Ridge Shopping
Cenh
ConstanIiaPark
PRETOIIA
Tel: 982043
Telex: 32163
CH,E
Hewlett-Packard So Africa (Ply.) ltd.
Private Bag Wendywood
SAleT0II2144
Tel: 802-5111, 802·5125
Telex: 4·20877
Cable: IEWPACt< Joh8rlnesIug
A,CH,CM,CS.E,MS.P

SPAIN
Hewlett-Packard EspaIloIa S.l.
CIIe Entenza, 321
E·BAACELONl29
Tel: 322.24.51, 321.73.54
Telex: 5260311pbee
A,CH,CS,E.MS,P
Hewlett·Packard EspaIIoIa S.A.
CIIe San Vicente SINo
Edificio AlMa.
E-lUAO 1
Tel: 423.83.06
A,CH,E,MS
Hewlett-Packard EspaIIoIa S.A.
Crta. de fa CoMIa. Km. 16, 400
Las Rozas
E-IIADIm
Tel: (1) 637.00.11
CH,CS,M
Hewlett-Packard EspaftoIa S.A.
AVGa. S. Francisco Javier, SIno
PIInIa 10. Edificio SevIa 2,
E-lEVUA5
Tel: 64.44.54
Telex: 72933
A,CS,US,P

Hewlell·Packard Espanola S.A.
CaUe Ramon Gordilto. 1(Enllo.3)
E·VALENCIA 10
Tel: 361-1354
CH.P

SWEDEN
Hewlell-Packard Sverige AS
StIlnanvagen 14K
S·22226 LUND
Tel: (046) 13-69·79
Telex: (854) 17886 (via Spanga
office)
CH
~wIell-Packard Sverige AS
Ostra TuUgatan.~
S-211281WJ1O
Tel: (040) 70270
Telex: (854) 17~ (via Spanga
office)
Hewlell-Packard Sverige AS
VAslra VlIl.lergatan 9
5-70344 OREBAO
Tel: (19) 10-48-80
Telex: (854) 17886 (via SpAnga
office)
CH
Hew1eIl·Packard Sverige AS
Skallohsgatan 9. Kisla
Box 19
5·16393 spANGA
Tel: (08) 750-2000
Telex: (854) 17886
Telefax: (08) 7527781
A.CH,CM,C5.E.MS.P
Hewlett·Packard 5verige AS
Frljlalisgatan 30
5·42132 VAsTRA-FROwNoA
Tel: (031) 49-09·50
Telex: (854) 17886 (via SpAnga
office)
CH,E,P

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12
CH-4058 BASEL
Tel: (61) 33·59·20
A
Hewlell-Packard (Schweiz) AG
7. rue du Bois·du-lan
case Postale 365
CH-1217MEYRfN2
Tel: (0041) 22-83-11·11
Telex:27333 HPAG CH
CH.CM.C5
Hewlell·Packard (Schweiz) AG
AImend 2
CH-8967 WIDEN
Tel: (0041) 57312111
Telex: 53933 hpag ch
cable: HPAGCH
A,CH.CM.CS,E,MS.P

SYRIA
Genersl Electronic Inc.
lUi Basha AlIna' Ebn Ksys Streel
P.O. Box 5181
DAMASCUS
Tel: 33·24·87
Telex: 411215
CBbIe: ELECTROBOR DAMASCUS
E

Middle Easl Electronics
P.O.Box 2308
Abu Rlmnaneh
DAMASCUS
Tel: 334 5 92
Telex: 411304
II

TAIWAN
Hewtell-Packard Far East lid.
KaohsioogOffice
2/F 68-2. Chung Cheng 3rd Road
KAOHSIUNG
Tel: (07) 241-2318
CH.CS.E
Hewtell-Packard Far Easlltd.
Taiwan Branch
8th Floor
337 Fu Hsing North Road
TAIPEI
Tel: (02) 712-0404
Telex: 24439 HEWPACK
cable:HEWPACK Taipei
A.CH.CM.CS.E.....P
IngLih Trading Co.
31d Floor. 7 .}en-Ai Road. Sec. 2
TAIPEI 100
Tel: (02) 3948191
Cable: INGLII TAPEI
A

THAILAND
tkIimesa
30 Pstpong Ave.• Slxiwong
BANGKOK 5
Tel: 235·5121
Telex: 84439 Simonco TN
CBbIe: UNlESA Bangkok
A.CH.CS.E.II
Bangkok Business Equipmenl Lid.
515-6 Oejo Road
BANGKOK
Tel: 234-8610. 234·8611
Telex: 87669-BEOlIPT TH
CBbIe: BUS1OUI'T Bangkok
P

TRINIDAD & TOBAGO
CarlJbean Telecoms Lid.
SOIA JeminfIham Avenue
P.O. Box 132
PORf.(JF·SPAIN
Tel: 62-44213, 62·44214
Telex: 235.2121fJGC0 WG
CM,E.U.P

TUNISIA
Tunisie Electronique
31 Avenue de fa Liberle
'TIINIS
Tel: 280·144
E.P

Corema
1 let. Av. de Carthage
'fUNIS
Tel: 253-821
Telex: 12319 CABAM TN
II

TURKEY
Teknim Company Lid.
tan Caddesi No. 1
Ksvaklidere. ANKARA
Tel: 215800
Telex: 42155 TKNM TR
E

EM.A
Medina Eidem Sokak No.4 116
Yu/csel Caddesi
ANKARA
Tel- 115622
Telex: 42591
II

UNITED ARAB EMIRATES
Emilse Lid.
P.O Box21tt
ABlJDHABI
Tel: 82 04 19·20
Cable: EM/TAC ABUOHA8I
EmilaeLid.
P.O. Box 1641
SIWIJAH
TeI:S91181
Telex: 68136 Emilse Sh
CH.CS,E.M.P

UNITED KINGDOM
GREAT BRITAIN
Hewlell-Packard lid.
Trafalgar House
NaV1Q8tionRoad
ALTNNCHAII
Cheshire WA14 1NU
Tel: 061 928 6422
Telex: 668068
A.CH.CS.E.M,MS.P
Hewlell-Packard lid.
Elstree House. Elslree Way
BOREHAIIWOOO. Herls WOO 100
Tel: 01 207 5000
Telex: 8952716
E.CH.C5.P
Hewlell-Packard lid.
Oakfield House, Oakfield Grove
Clifton INSTOL, Avon BS8 28N
Tel: 0272 136806
Telex: 444302
CH,CS,E,P
Hewlett-Packard lid.
Bridewel House
BrideweiPlace
LONDON EC4V 6B5
Tel: 01 583 6565
Telex: 298163
CH,CS,P
Hewlell-Packard ltd.
FOlJ'ier House
257-263 High Streel
LONDON COLNEY
Herts. AL2 lHA, 51. AIlans
Tel: 0727 24400
Telex: 1-8952716
CH.CS
Hewlell-Packard lid.
PonIefracl Road
NORIIANTON, Wesl Yorkshire WF6 1AN
Tel: 0924 895566
Telex: 557355
CH.CS.P
Hewlell-Packard ltd.
The Quadrangle
106-118 Slation Road
REOIIU.. Sooey RHl lPS
Tel: 0737 68655
Telex: 947234
CH,CS,E,P -
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GREAT BRITAIN (Cont'd)
Hewlett-Packard ltd.
Avon House
435 Stratford Road
Shirley, SOLJHUU, West Mic:Jands
B90 4Bl
Tel: 0217458800
Telex: 339105
CH,CS,E.P
Hewlett-Packard ltd.
West End House
41 High Street. West End
SOUTtWIPTON
Hampshire S03 300
Tel: 042186767
Telex: 477138
CH,CS,P
Hewlett-Packard ltd.
Eskdale Rd.
Winnersh. WOKINGtWI
Berkshire RG11 SOl
Tel: 0734 696622
Telex: 848884
E
Hewlett-Packard ltd.
King StreelLane
Winnersh, WOKtNGHAII
Berkshire RG 11 5AR
Tel: 0734 784774
Telex: 847178
A.CH,CS.E,M,MP,P
Hewlett-Packard ltd.
Nine Mile Ride
Easthampstead, WOKINGHAM
Berkshire,3RGll3lL
Tel: 0344 773100
Telex: 848805
CH,CS,E,P

IRELAND
NORTHERN IRELAND
Hewlett-Packard LId.
Cardiac services Building
95A Finaghy Road South
BELFAST 8Tl0 OBY
Tel: 0232 625·566
Telex: 747626
CH.CS

SCOTLAND
Hewlell·Packard lid.
SOUTH QUEENSFERRY
Wesl lOlhian, EH30 9TG
Tel: 031331 1188
Telex: 72682
CH,CM,CS,E,M.P

UNITED STATES
Alabama
Hewlett-Packard Co.
700 Century Park South, Suite 128
BIRMINGHAM. AL.35226
Tel: (205) 822·6802
A,CH,M
Hewlell-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
P.O Box 7700
HUNTSVILLE, AL 35807
Tel: (205) 830·2000
CH,CM,CS,E,M"

Arizona
Hewlett-Packard Co.
8080 Poinle Parkway WeSI
PHOENIX. A.Z 85044
Tel: (602) 273-8000
A,CH,CM.CS,E,MS

Hewlett-Packard Co.
2424 East Aragon Road
TllCSOH, AI. 85706
Tel: (602) 889·4631
CH.E.MS"

California
Hewlett-Packard Co.
99 South HI Dr.
BRISBANE, CA 94005
Tel: (415) 330·2500
CH,CS
Hewlett-Packard Co.
P.O. Box 7830 (93747)
5060 E. Clinton Avenue. Suite 102
FRESNO, CA 93727
Tel: (209) 252-9652
CH,CS.MS
Hewlett-Packard Co.
P.O. Box 4230
1430 Easl Orangethorpe
FULL!RTON, CA 92631
Tel: (714) 870·1000
CH.CM,CS,E,MP
Hewlett-Packard Co.
320 S. KeHogg. Suite B
GOlETA. CA 93117
Tel: (805) 967-3405
CH
Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.O. Box 92105
LOS ANGELES, CA 90009
Tel: (213) 970-7500
Telex: 910·325-6608
CH.CM,CS.MP
Hewlett-Packard Co.
3155 Porler Oaks Drive
PALO ALTO, CA 94304
Tel: (415) 857·8000
CH,CS.E
Hewlell-Packard Co.
4244 So. Markel Court, Suite A
P.O. Box 15976
SACRAMENTO, CA 95852
Tel: (916) 929·7222
A••CH.CS,E.MS

. Hewlett-Packard Co.
9606 Aero Drive
P.O Box 23333
SAN DIEGO, CA 92139
Tel: (619) 279·3200
CH,CM.CS,E,MP
Hewlett·Packard Co.
2305 Camino Ramon "C"
SAN RAMON. CA 94583
Tel: (415) 838-5900
CH,CS
Hewlett·Packard Co.
3005 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988·7000
Telex: 910-338-0586
A,CH,CM,CS,E,MP
Hewlell·Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706·6800
E",CH".CS"

Colorado
Hewlett-Packard Co.
24 Inverness Place, Easl
ENGLEWOOD, CO 80112
Tel {303} 649-5000
A.CH,CM.CS,E,MS

Connecticut
Hewlett-Packard Co.
47 Barnes Industrial Road South
P.O. Box 5007
WALLINGFORD, CT 06492
Tel: (203) 265-7801
A.CH,CM,CS,E,MS

Florida
Hewlell-Packard Co.
290lN.W. 6200 Street
P.O. Box 24210
FORT LAUDERDALE, FL 33307
Tel: (305) 973-2600
CH,CS.E,MP
Hewlett"Packard Co.
6177 Lake Elienor Drive
P.O. Box 13910
ORLANDO, FL 32859
Tel: (305) 859-2900
A.CH,CM,CS.E,MS
Hewlett-Packard Co.
57508 N. Hoover Blvd., Suile 123
P.O. Box 15200
TAMPA, FL33614
Tel: (813) 884·3282
A· .CH.CM,CS.E· ,M·

Georgia
Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
ATLANTA, GA 30348
Tel: (404) 955·1500
Telex: 810-766-4890
A,CH,CM,CS,E.MP

Hawaii
Hewlell-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOlULU, HI 96813
Tel: (808) 526·1555
A,CH,E.MS

illinois
Hewlett·Packard Co.
304 Eldorado Road
P.O. Box 1607
BlooMINGTON,IL61701
Tel: (309) 662-9411
CH,MS··
Hewlell·Packard Co.
1100 31s1 Streel, Suile 100
DOWNERS GROVE, It 60515
Tel: (312) 960-5760
CH,CS
Hewlell·Packard Co.
5201 ToUview Drive
ROLLING MEADOWS. IL 60008
Tel: (312) 255-9800
Telex: 910-687-1066
A.CH.CM.CS,E ,MP

Indiana
Hewletl-Packard Co.
7301 No. Shadeland Avenue
P.O. Box 50807
INDIANAPOLIS,IN 46250
Tel: (317) 842·1000
A,CH,CM,CS,E,MS

Iowa
Hewlett·Packard Co.
1776 22ndSlreel, Suite 1
WEST DES MOINES, IA 50265
Tel: (515) 224-1435
CH,MS" "

Kansas
Hewlett-Packard Co.
7804 East Funston Road, #203
WICHITA, K$ 67207
Tel: (316) 684·8491
CH

Kentucky
Hewlell-Packard Co.
10300 Linn Station Road, #100
LOUISVlUE, KY 40223
Tel: (502) 426-0100
A,CH,CS,MS

Louisiana
Hewlett-Packard Co.
160 James Drive Easl
ST. ROSE, LA 70087
P.O. Box 1449
KENNER, LA 70063
Tel: (504) 467-4100
A,CH,CS,E.MS

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALnMORE. MD 21227
Tel: (301) 644·5800
Telex: 710·862·1943

,A,CH,CM.CS.E,MS
Hewlell·Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948·6370
A,CH,CM.CS,E,MP

Massachua.Us
Hewlett·Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682·1500
A.C,CH,CS,CM:E,MP,P·
Hewlett-Packard Co.
32 Harlwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861·8960
CH,CS,E

Michigan
Hewlett·Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
T~I: (616) 957-1970
CH.CS.MS
Hewlett-Packard Co.
1771 W. Big Beaver Road
TROY. MI 48084
Tel: {313} 643-6474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W Larpenleur Ave.
ST. PAUL, MN 55113
Tel: (612) 644·1100
A,CH,CM,CS.E.MP

Missouri
Hewlell-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763·8000
A,CH,CM.CS,E,MS
Hewlell-Packard Co
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
A,CH,CS,E,MP
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UNITED STATES (Cont'd)
Nebraaka
Hewlen-Packard
10824 Old MI Rd.• SUIe 3
OMAHA. NE 68154
Tel: (402) 334-1813
CM.US

New Jer..y
Hewlen-Packard Co.
120 W. century Road
PARAMUS. NJ 07652
Tel: (201) 265-5000
A.CH.CM.CS.E.MP
Hewlen-Packard Co.
60 New England Av. Wesl
PISCATAWAY. NJ 08854
Tel: (201) 981·1199
A.CH.CM.CS.E

New Mexico
Hewten-Packard Co.
11300 lomas Blvd.•N.E.
P.O. Box 11634
ALBUQUERQUE. -.87112
Tel: (505) 292-1330
cH.CS.E.MS
New York
Hewlen·Packard Co.
5 Computer Drive South
ALBANY. NY 12205
Tel: (518) 458-1550
A.CH.E.MS
Hewlell·Packard Co.
9600 Main Streel
P.O. Box AC
ClARENCE, NY 14031
Tel: (716) 759·8621
CH
Hewlen-Packard Co.
200 Cross Keys Office~
FAIRPORT. NY 14450
Tel: (716) 223-9950
CH.CM.CS.E.MS
Hewlen-Packard Co.
7641 Henly Clay Blvd.
UVERPC)OI., NY 13088
Tel: (315) 451-1820
A.CH.CM.E.MS
Hewlett-Packard Co.
No. 1 Pennsylvania Plaza
55th Floor
34th Streel & 8th Avenue
MANHATTAN NY 10119
Tel: (212) 971·0800
CH,CS.E*,M*
Hewlett·Packard Co.
250 Weslchesler Avenue
WHITE PLAINS. NY 10604
Tel: (914) 684-6100
CM,CH,CS.E
Hew'ell·Packard Co.
3 Crossways Park West
WOODBURY. NY 11797
Tel: (516) 921-0300
A,CH,CM,CS.E ,MS

North Carolina
Hewlell·Packard Co.
5605 Roanne Way
P.O. Box 26500
GREENSBORO, NC 27420
Tel: (919) 852·1800
A,CH.CM.CS.E.MS

Ohio
HewIeII·Packard Co.
9920 Carver Road
~n.OH45242
Tel: (513) 891-9870
CH.CS.US
Hewten-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A.CH.CM.CS.E.US
Hewlett-Packard Co.
962 Crupper Ave.
COI..-us, Ott 43229
Tel: (614)436·1041
Eft: Nov. 25. 1983
675 Orooksedge Blvd.
WESTEIMU.E, OH 43081
CH.CM.CS.E*
Hewlen-Packard Co.
330 PrCge5S Rd.
DAYTON, Ott 45449
Tel: (513) 859·8202
A.CH.CM.E *.US
Oklahoma
HewIeII-Packard Co.
304 N. Meridian. Suite A
P.O Box 75609
OKUHOIIAcm. OK 73147
Tel: (405) 946~9499
A*.CH.E*.US
HewIeII-Packard Co.
3840 S. 103rd E. Aveooe. #100
P.O. Box 35747
TULSA. OK 74153
Tel: (918) 665·3300
A**.CH.CS.M*

Oregon
HewIeit·Packard Co.
9255 S. W. Pioneer CCut
P.O. Box 328
WLSOIMJ,E. OR 97070
Tel: (503) 682·8000
A.CH.CS.E *.MS

Penn.ylvan'a
Hewlen-Packard Co.
111ZelaDrive
PI11S8URGH. PA 15238
Tel: (412) 782·0400
A,CH.CS.E.MP
Hewlett·Packard Co.
2750 Monroe BOlAevard
P.O. Box 713
VlU£Y FORGE. PA 19482
Tel: (215) 666·9000
A.CH.CM.E.M

South CaroOna
Hewlett·PaCkard Co.
Brookside Park. StIle 122
1 Harbison Way
P.O. Box 21708
COLUII8IA. SC 29221
Tel: (8031 732·0400
CH.E.MS
Hewlell·PaCkard Co.
Koger Executive cen1er
Chesterfield Bldg., SlJte 124
GREENYl.LE. SC 29615
Tel: (803) 297·4120

T.nn.....
Hewlen·PaCkard Co
224 Peters Road. $ul1e 102
PO Box 22490
KNOlYILLE, TN 37922
Tel' (615) 691·2371
'·.CH.MS

HewIetl-Packard Co.
3070 DirecIors Aow
..... TN38131
Tel: (901) 346-8370
A.CHJIS
Tex.
HewIetI-Pack_d Co.
4171 NorItMesa
SuileC·ll0
El PASO. TX 79902
Tel: (915) 533-3555
CH.E*.US*·
HewIetI-Pac:kardCo.
10535 Harwin Drive
P.O. Box 42816
HOUSTOII.TX71042
Tel: (113) 776-6400
A.CH.CM.CS.E.IoF
HewIetI-PackardCo.
930 E. ClImpbeI Rd.
P.O. Box 1270
.........TX75080
Tel: (214) 231-6101
A.CH.CM.CS.E.MP
HewIeI-Packard Co.
1020 cenkal Parkway Scd\
P.O. Box 32993
SAlUII1''', TX 78216
Tel: (512)494-9336
Ot.CS.E,US

Utah
HewIett·Packard Co.
3530 W 2100 Scd\
SALT UIE em. UT 84119
Tel: (801) 974·1700
A.CH.CS.E'us
VIrgInia
HewIeI-Packard Co.
4305 Cox Road
GLEIIALLEII. VA 23060
P.O. Box 9669
..:tIIOIID. VA 23228
Tel: (804) 74'7·7750
A.CH.CS.E.US

Waalllngton
HewIeII-PackardCo.
15815 S.E. 37" SheI
.UEVUE. WA 98006
Tel: (206)643~
A.CH.CM.CS.E.MP
HewIeII·Pack_d Co.
SuileA
708 North Argome Road
SPOUNE. WA 99212
Tel: (509) 922·1000
CH.CS

We.tVlrglnla
Hewlen·Pack_d Co.
4604 MacCorkte Ave.
P.O. Box 4297
CHARLESTON, WV 25304
Tel' (304) 925-0492
A.MS
Wi.con_n
Hewlen·Packard Co
150 S Sunny Slope Road
IIROOKFIELD. WI 53005
Tet: (414) 784·8800
A.CH.CS.E· .tIP

URUGUAY
PtIIJIDFI!I1MIIIo S.A.C. e LA__ IaII2871

CasIt de Cotreo 370
.-rmtJEO
Te/:80-2586
Telex: AMc 800Ih 901
A.Cll.E,II

VENEZUELA
HewIeI-Packard de venezuela C.A.
3M Trans.,erSll Los IUces Norte
EciicioSegre1,2&3
ApIItado 50933
CARACAS 1071
Tel: 239-4133
Telex: 251046 HEWPACK
A.CH.CS.E.MS.P
HewIeI-Pack_d de·VenezueIa C.l.
C81e-72-&*e 3H y 3Y. No. 3H-40
Eciicio Ada·EveIyn. Local 8
ApIItado~
4001. IIARM:AIIO. Estado ldia
Tel: (061) 80.3CM
C.E*
HewIeII·Packard de Venezuela C.A.
tale v_gas Rondon
Edilicio __os Clrabobo. Piso 10
YALEIICIA .
Tel: (041) 51385
CH.CS.P
BioeIectronicaIledicaC.A.
Calle Buen PuIor
Edit CoIlIIIl-Piso 2 y $emf SoI6no 1
BoIeiIaNode
ApatIIKJo 5Oll0CAIIACAS 1050A
Tel: 239M 41
Telell:26518

ZIMBABWE
Field Technical Sales
45 Kelvin 1IrNId. NoIth
P.B.3458....,
Tel: 105231
Telell. 4· 122 RH
C.E.M.P

.1983 5952·6900
IndIcalesrMll'loltice

HPdislrl1ulorsltlefJfllledinllalicS.
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