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System Located at

Page

of

PCC CAB 5 . S RDY. 315. VEC.
pionl0BEH6/ F10 fosmeas 8 I e suwpers | requinen G::::P c::: LOCAT(ON
cas ) con | TyPe |l 1Ty | ARt | Busy] cou | st GROUP Dsurz/ng]usuro/ns peri2 | osur || Pecs# [ Excuance | mex
0 ] 2
[ 3 r
2 5 6
3 7 5
4 9 10
o 7 72
1 13 I
2 15 I3
3 17 18
4 g 20
5 21 22
6 23 24
7 25 26
] 27 78
) 29 30
5 31 32
6 33 34
7 35 36
8 37 38
9 39 40
Vs SN . —~ —
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9120008
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MULTIPLEXOR CONFIGURATION CHARY
System Located at Page of
[ PCC CAB__ | CHAN. ASSIGN — GROUP_ASSIG RDY. 515 VEC. ]
P:Tﬁ T A I (T R— l REQUIRED GROUP Cg:'; LOCATION
CAB | CON | TYPE |l 1TY | ARL ] BUSY| cOL | AGL GROUP | DBHF2/F14{DBHFO/F16|DBF12 | DBHFS | PCC/# | EXCHANGE | MPX
0 ] 2
1 3 [
2 5 [
3 7 L
4 9 10
° T 12
1 13 14
2 15 16
3 17 18
4 19 20 | .
5 21 22 .
6 23 24
7 25 26
8 27 28
9 29 30
S 31 32
6 33 34
7 35 36
8 37 38
9 39 LT
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MULTIPLEXOR CONFIGURATION CHART

System Located at Page of
PCC CAB - CHAN. ASSIGN GROUP_ASSIGN_ RDY. 5TS5. V
P';‘é DBFH6/ FIO |DBHHB/ FHB winTenn | sumpers | RequiReD ngg" C::: LOCAT 0N
CAB { CON | TYPE 1Y ARL | BUSY| CDL | AGL GROUP | DBHF2/FI4|DBHFO/F16[DBF12 | DBHF4 | PCC/# EXCHANGE | MPX
0 1 2
1 3 4
2 5 [
3 7 L
[ 9 10
0 n 12
H 13 14
2 15 16
3 17 18
4 19 20
5 21 22
[ 23 24
7 25 26
8 27 28
9 29 30
5 31 32
6 33 34
7 35 36
8 37 38
3 39 4o
N N — ~— s
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System Located at Page of
PCC CAB CHAN. N GROUP_ASSIG RDY. 515, VEC. |
P:F;r)f DBFH6/ F10 | DBHHS/ FHB MINTERM | JUMPERS | REQUIRED nggp cm; LOCATION
caB|coN | Type || 1Ty | ARL | Busy| coL | AGL GROUP | DBHF2/F14|DBHFO/F16|DBF12 | DBHFY || Pcc/# | EXCHANGE | MPX
0 1 2
1 3 4
2 5 6
3 7 8
4 9 10
'y T 2
1 13 1h
2 15 16
3 17 18
4 19 20
5 21 22
3 23 24
7 25 26
8 27 28
9 29 30
5 31 32
6 33 34
7 35 36
8 37 38
9 39 Lo
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caB | coN | TvPe §l 1TY [ art | Busy| co. | aeL GROUP | DBHF2/F14|DBHFO/FI16{DBFI2 | DBHFY [l PCC/# | EXCHANGE | MPX
0 ) 2
1 3 4
2 5 [
3 7 L]
4 9 10
) ik 2
1 i3 I
2 15 16
3 17 18
4 19 20
5 21 22
6 23 24
7 25 26
8 27 28
9 29 30
5 3 32
6 33 34
7 35 36
8 37 38
9 39 40
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MULTIPLEXOR CONFIGURATION CHART
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caB | coN | TYPE §| 1TY | ARL | BuUSY| coL | AL GROUP | DBHF2/FI4|DBHFO/F16[0BF12 | DBHFL || PCC/# | EXCHANGE | mMPX
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1 3 4
2 5 [
3 7 ki
4 9 10
o L 12
1 13 14
2 15 16
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5 19 20
5 21 22
6 23 24
7 25 26
8 27 28
9 29 30
5 31 32
6 33 34
7 35 36
8 37 38
9 39 50
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MULTIPLEXOR CONFIGURATION CHART
System Located at Page of
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cas ) con | Tvee | 1ty | are | Busy] cou | ast GROUP | DBHF2/F14DBHFO/F16]DBF12 | DBHFY || Pccs# | excange | mex

0 1 2
i 3 4
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3 7 8
y 9 1o
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17 18
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6 23 | 24
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8 27 28
9 29 30
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6 33 34
7 35 36
8 37 38
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MULTIPLEXOR CONFIGURATION CHART
System Located at Page of
CHAN. ASSIGN GROUP_ASSIG RDY. ST15. VEC.
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caB | con | Tvee [ 1Ty | arL | Busy| cor | asL GROUP | DBHF2/F14|DBHFO/F16{DBF 12 | DBHF4 || PcC/# | EXCHANGE | MPX
0 [ 2
1 3 [
2 5 [
3 7 8
4 9 10
2 m 2
1 13 14
2 15 16
3 17 18
4 19 20
5 21 22
6 23 24
7 25 26
8 27 28
9 29 30
5 31 32
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7 35 36
8 37 38
9 39 40
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System Located at Page of
PCC CAB CHAN. ASSIGN GROUP _ASSIGN I RDY. SY5. VEC. ]
pRro| BFH8/ F10_ [omhhe/ Fu8 Iy inrenn | sumpens l REQUIRED “EAD | PaD LOCATION
CAB [ CON | TYPE | tTY | ARL | BUSY] CDL | AGL GROUP_ | DBHF2/F14{DBHFO/F16|0BF12 | DBHFh || PCC/# | EXCHANGE { MPX
0 1 2
[ 3 )
2 S []
3 7 8
4 9 0
0 [k} 12
1 13 14
2 15 16
3 17 18
4 19 20
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6 27 2k
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8 37 38
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BURROUGHS - B 6700 HANDBOOK 13

NUMBERING SYSTEMS

NUMBERING SYSTEMS
Order of Magnitude Table

REGISTER DECIMAL
BT SET DECIMAL RECIPROCAL HEX. | OCTAL | BINARY
0 Il IS 2
1
F
3 ) P
) 16
5
5 [ 2
T2 S
8 2
T
Y
7] 16° | 8 7]
13
i)
75 e 3'S
i6 '
17
18 8° 2'8
19
20 i s> .
21 8 2
2
23 508
4 716 I 224
5 3 554 432
s 108 864 N
7 134 217 728 7 8 2/
28 268 435 456 16
9 536 870 912 —
30 1 073 741 824 8 _ 2
i 2 147 483 648 . .
) 4 294 987 296 16 " 33—
33 8 589 934 592 8 2
£ 17 179 869 184
35 34350 738 368 1
6 8 719 476 73 6’ 187 7%
7 137 438 953 472
38 274 877 906 944
* 549 755 813 867 N ]
39 549 755 813 888 i 7

* Ist 39 set (Maximum integer value allowed)

PRINTED IN U.S. AMERICA 5000276
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BURROUGHS - B 6700 HANDBOOK

NUMBERING SYSTEMS

Hexadecimal-Decimal Conversion Table

x Ox 1x 2x 3x hx 5x

0|0 65536 131072 196608 262144 327680

1 | 4096 69632 135168 200704 266240 331776

2 | 8192 73728 139264 204800 270336 335872

3 | 12288 77824 143360 208896 274432 339968

4 {16384 81920 147456 212992 278528 345064

5 | 20480 86016 151552 217088 282624 348160

6 | 24576 90112 155648 221184 286720 352256

7 | 28672 94208 159744 225280 290816 356352

8 | 32768 98304 163840 229376 294912 360448

9 | 36864 102400 167936 233472 299008 364544

A | bogso 106496 172032 237568 303104 368640

B | 45056 110592 176128 241664 307200 372736

€ | 49152 114688 180224 245760 311296 376832

D | 53248 118784 184320 249856 315392 380928

E | 57344 122880 188416 253952 319488 385024

F | 61440 126976 192512 258048 323584 389120

x 6x 7x 8x 9x Ax Bx

0 | 393216 458752 524288 589824 655360 720896

1| 397312 462848 528384 593920 659456 724992

2 | 401408 h669L44 532480 598016 663552 729088

3 | 405504 471040 536576 602112 667648 733184

4 | 409600 575136 540672 606208 6717hk 737280

5 | 413696 h79232 544768 610304 675840 751376

6 | 417792 483328 548864 614400 679936 745472

7 | 421888 487424 552960 618496 684032 749568

8 | 425984 491520 557056 622592 688128 753664

9 | 430080 495616 561152 626688 692224 757760

A [ 4376 499712 565248 630784 696320 761856

B | 438272 503808 569344 634880 700416 765952

¢ | 442368 507904 573440 638976 704512 770048

D | hh6h6h 512000 577536 643072 708608 774144

E | 450560 516096 581632 647168 712704 778240

F | 454656 520192 585728 651264 716800 782336

X Cx Dx Ex Fx The preceding table and '
the following table pro-

[} 786432 851968 917504 983040 v!de for direct conver-

1 790528 856064 921600 987136 | sion begween hexadec!mal

2 794624 860160 925696 991232 and decimal numbers in

‘3’ 798;2(6) 32:256 stggg 995328 ] the range of:

80281 352 933 999424 i

5 | 8o6e12  B724k8 937984 1003520 Hexidecimal

6 { 811008 876544 942080 1007616 00000 to FFFFF

7 | 85104 880640 946176 1011712

8 819202 ggggaé 9sgz£§ mnsaoaH Decimal

9 | 82329 32 9543 1019904

A | 827392 892928  558h6h 1024000 0 to 1048575

B | 831488 897024 962560 1028096} The preceding table pro-

[ 835584 901120 966656 1032192]vides the values of the

D | 839680 905216 970752 1036288 first 2 of a 5-hexa-

E | 843776 909312 974848 1040384 |decimal diglt number

F 847872 913408 978944 1044480 f{nn-~-), and the follow-

PRINTED IN U.S. AMERICA

ing table provides the
last 3 (--nnn).
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0co
opo
0EO
OFO0

100
110
120
130

140
150
160
170

373

246

262
278
294
310

326

358
374

315
331

363
379

125
14

189
205

126

142
158
174
190

206
222
238
254

270
286
302
318

334

366
382
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180
190
1A0
180

1€0
100
1E0
1F0

200
210
220
230

240
250
260
270

280
290
2A0
2B0

2¢0
200
2E0
2F0

5
389

421
437

453
469

50t

517
533

565

581
597

629

645
661
677
693

709
725
741
757
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430

440
450

470

1077
1093
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1097

1145

1146
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9220006

480
490
4A0
480

4co

1152

1184
1200

1216
1232
1248
1264

1280
1296
1312
1328

1344
1360
1376
1392

1408
1424
ko
1456

1472
1488
1504
1520

1153
1169
1185
1201

1217
1233
1249
1265

1281
1297
1313
1329

1345
1361
1377
1393

1409
1425
Wil
1457

1473
1489
1505
1521

1154
1170
1186
1202

1218
1234
1250
1266

1282
1298
1314
1330

1346
1362
1378
1394

140
1426
1hi2
1458

1474
1490
1506
1522

1155
nn
1187
1203

1219
1235
1251
1267

1283
1299
1315
1331

1347
1363
1379
1395

14
1427
1443
1459

1475
1491
1507
1523

§

1156
1172
1188
1204

1220
1236
1252
1268

1284
1300
1316
1332

1348
1364
1380
1396

412
1428
14k
1460

1476
1492
1508
1524

5

157
1173
1189
1205

1221
1237
1253
1269

1285
1301
1317
1333

1349
1365
1381
1397

1413
1429
1445
1461

1477
1493
1509
1525

6

1158
174
1190
1206

1222
1238
1254
1270

1286
1302
1318
1334

1350
1366
1382
1398

114
1430
1hié
1462

1478
1494
1510
1526

7

1159
1175
1191
1207

1223
1239
1255
12N

1287
1303
1319
1335

1351
1367
1383
1399

1415
1431
1447
1463

1479
1495
151
1527

8

1160
1176
1192
1208

1224
1240
1256
1272

1288
1304
1320
1336

1352
1368
1384
1400

1416
1432
1448
1464

1480
1496
1512
1528

9

Heél
nzz
1193
1209

1225
124
1257
1273

1289
1305
1321
1337

1353
1369
1385
1401

1417
1433
14k9
1465

1481
1497
1513
1529

A

1162
1178
1194
1210

1226
1242
1258
1274

1290
1306
1322
1338

1354
1370
1386
1402

1418
1434
1450
1466

1482
1498
1514
1530

1163
179
1195
[¥13]

1227
1243
1259
1275

1291
1307
1323
1339

1355
137
1387
1403

1419
1435
151
1467

1483
1499
1515
1531

1164
1180
1196
1212

1228
1244
1260
1276

1292
1308
1324
1340

1356
1372
1388
1404

1420
436
1452
1468

1484
1500
1516
1532

b

1165
1181
1197
1213

1229
1245
1261
1277

1293
1309
1325
1340

1357
1373
1389
1405

1421
1437
1453
1469

1485
1501
1517
1533

E

1166
1182
1198
1214

1230
1246
1262
1278

1294
1310
1326
1342

1358
1374
1390
1406

1422
1438
1454
1470

1486
1502
1518
1534

1167
1183
1199
1215

1231
1247
1263
1279

1295
131
1327
1343

1359
1375
1391
1407

1423
1439
1455
1471

1487
1503
1519
1535
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9220008

600
610
620
630

640
650
660
670

680
690
6A0
680

6C0
6D0
6E0
6F0

700
710
720
730

740

760
770

1538
1554
1570
1586

1602
1618
1634
1650

1666
1682
1698
174

1730
1746
1762
1778

1794
1810
1826
1842

1858
1874
1890
1906

4

1540
1556
1572
1588

1604
1620
1636
1652

1668
1684
1700
1716

1732
1748
1764
1780

1796
1812
1828
1844

1860
1876
1892
1908

A

1546
1562
1578
1594

1610
1626
1642
1658

1674
1690
1706
1722

1738
1754
1770
1786

1802
1818
1834
1850

1866
1882
1898
1914

1547
1563
1579
1595

1611
1627
1643
1659

1675
1691
1707
1723

1739
1755
1771
1787

1803
1819
1835
1851

1867
1883
1899
1915

[

1548
1564
1580
1596

1612
1628
1644
1660

1676
1692
1708
1724

1740
1756
1772
1788

1804
1820
1836
1852

1868
1884
1900
1916

D

1549
1565
1581
1597

1613
1629
1645
1661

1677
1693
1709
1725

178
1757
1773
1789

1805
1821
1837
1853

1869
1885
1go1
1817

1550

1551
1567
1583
1599

1615
1631
1647
1663

1679
1695
1711
1727

1743
1759
1775
179N

1807
1823
1839
1855

1871
1887
1903
1919
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9420006

780
790
7A0
780

7c0

7E0
7F0

800
810
820
830

840
850

870

880
890

880

8co
800
8E0
8F0

1822
1938
1954
1970

1986
2002
2018
2034

2050
2066
2082
2098

2114
2130
2146
2162

2178
2194
2210
2226

2242
2258
2274
2290

1923
1939
1955
1971

1987
2003
2019
2035

2051
2067
2083
2099

2115
213}
2147
2163

2179
2195
221
2227

2243
2259
2275
2291

A

1924
1940
1956
1972

1988
2004
2020
2036

2052
2068
2084
2100

2116
2132
2148
2164

2180
2196
2212
2228

2244
2260
2276
2292

5

1925
1941
1957
1973

1989
2005
2021
2037

2053
2069
2085
2101

2117
2133
2149
2165

2181
2197
2213
2229

2245
2261
2277
2293

6

1926
1942
1958
1974

1930
2006
2022
2038

2054
2070
2086
2102

2118
2134
2150
2166

2182
2198
2214
2230

2246
2262
2278
2294

7

1927
1943
1959
1975

1991
2007
2023
2039

2055
2071
2087
2103

2119
2135
2151
2167

2183
2199
2215
2231

2247
2263
2279
2295

A

1930
1946
1962
1978

1994
2010
2026
2042

2058
2074
2090
2106

2122
2138
2154
2170

2186
2202
2218
223k

2250
2266
2282
2298

1931
1947
1963
1979

1995
2011
2027
2043

2059
2075
2091
2107

2123
2139
2155
21N

2187
2203
2219
2235

2251
2267
2283
2299

1932
1948
1964
1980

1996
2012
2028
2044

2060
2076
2092
2108

2124
2140
2156
2172

2188
2204
2220
2236

2252
2268
2284
2300

1935
1951
1967
1983

1999
2015
2031
2047

2063
2079
2095
2111

2127
2143
2159
2175

2191
2207
2223
2239

2255
227
2287
2303
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9220006

900
910
920
930

940

960
970

980
930
9A0
380

9Co
900
9E0
9F0

AQO
A0
A20
A30

AbD
A50
A60
A70

2304
2320
2336
2352

2368
2384
2400
2416

2432
2448
2464
2480

2496
2512
2528
2544

2560
2576
2592
2608

2624
2640
2656
2672

1

2305
2321
2337
2353

2369
2385
2401
2117

2433
2449
2465
2481

2497
2513
2529
2545

2561
2577
2593
2609

2625
2641
2657
2673

3

2307
2323
2339
2355

2371
2387
2403
2419

2435
2451
2467
2483

2499
2515
2531
2547

2563
2579
2595
2611

2627
2643
2659
2675

2676

2678

2679

8

2312
2328
2344
2360

2376
2392
2408
2424

2440
2456
2472
2488

2504
2520
2536
2552

2568
2584
2600
2616

2632
2648
2664
2680

A

2314
2330
2346
2362

2378
2394
2410
2426

2442
2458
2474
2490

2506
2522
2538
2554

2570
2586
2602
2618

2634
2650
2666
2682

2683

2316
2332
2348
2364

2380
2396
2412
2428

2444
2460
2476
2492

2508
2524
2540
2556

2572
2588
2604
2620

2636
2652
2668
2684

2317

2318
2334
2350
2366

2382
2398
2414
2430

2h46
2462
2478
2494

2510
2526
2542
2558

2574
2530
2606
2622

2638
2654
2670
2686

2319
2335
2351
2367

2383
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BURROUGHS - 8 6700 HANDBOOK

NUMBERING SYSTEMS

Decimal-Hexadecimal Conversion Table
(DECIMAL = H x 16')
v [ 5 4 3 2 ]
1 16777216 1048576 65536 4096 256 16 1
2 33554432 2097152 131072 8192 512 32 2
3 50331648 3145728 116_6,05\ 12288 768 48 3
4 67108864 4194304 ‘262 144 16384 1024 6k L
] 83886080 5242880 327680 20480 1280 80 5
6 100663236 6291456 393216 24576 1536 96 6|
7 117440512 73k40032 458752 28672 1792 112 7!
8 134217728 8388608 524288 32768 2048 128 8
9 150994344 9437184 589824 36864 2304 144 9
A 167772160 10485760 655360 40960 2560 160 19]
B 184549376 11534336 720896 45056 2816 176 n
C 201326592 12582912 786432 49152 3072 192 12
0 218103808 13631488 851968 53248 3328 208 13
E 234881024 14680064 917504 57344 3584 224 | 14
F 251658240 15728640 9839‘00 61440 3840 240 15
HEXADECIMAL TO DECIMAL DECIMAL TO HEXADEC IMAL
3 F 5 I F 5
18 16
76!0—' l lol:lm [
240 - 768
+_ 5 s
- 240
10 ~
Hexadecimal to Decimal. Find the decimal value for each hexadecimal
digit according to its position. Add these to obtain the decimal
equivalent.
Decimal to Hexadecimal. Find the next lower decimal number and its
Hexadecimal equivalent. Subtract and use difference to find the
next decimal value and hexadecimal equivalent until the complete
number is developed.
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28 BURROUGHS - B 6700 HANDBOOK

NUMBERING SYSTEMS

SAMPLE CONVERSION PROBLEMS

Octal “7658) and Hexadecimal (3F516) to Decimal (101310)

8 (OCTAL CONVERSION - MULTIPLY BY 8)
\7

Decimal {1013;p) to Hexadecimal (3F5|6) and Octal (1765g)

¥ &
8[T013,; - MEMAINDER 5 16 ToTS,; - KEMAINDER - §
X 3
o[ 126 - REMAINDER 6 16 TE T - EMaIsaF
' o
875 - MEMAINDERT 16T - EMAINDER -3
9 i 5
o[ - HEMAINDER ] 1
178 5.
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) ; NUMBERING SYSTEMS

Decimal and Octal Sample Conversion Problems

) DECIMAL 531 = OCTAL 1023
8/% = REMAINDER 3
8 /Tg' = REMAINDER 2

) 8 /__é- = REMAINDER 0
8 /_? = REMAINDER I_l

1 0 2 3 ans.
DECIMAL .439453125 = OCTAL .341

k39453125
8

X
3.515625000
. 515625

x8
%.125000
.125

ans. .3 & |

OCTAL 2672 = DECIMAL 1466

x8
176 + 7 = 183
8

X
1héh + 2 = 1466

OCTAL .341 = DECIMAL .439453125

/) 3 8
{

. 125
8/71.000
.515625
. 125000
.439453125 Vans.
8/73.515625000

)
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NUMBERING SYSTEMS

Hexadecimal Addition Table
+1ojti1213|415161718|l91alB|C|D]E]F
ofot v [2[3]8]s5]617 91A]s|c| Pl E[F
Thi1r]2]3]4]s]e|z7i8lolajefclo] e} Flio
2 f2l3[u]sjel7]8ls[alejcl[o[e] Fitolmn
sfsfafsier7felolals]cloje] o]tz
B iR ]si 6 7189 lalB]clolefrlioltili2113
sis|eizl8lafjals]lcfojejeoluniizfizfis
6 e [718TalalelclofefFrlioniritz|1s{a]is
7R7i8lolaleicf{oje]rholnjrzhis]isfis]ie
88 lolallclole]rFrlon h2afjisfwlistie]ny
gflotalefcyolefjrfioln iz hsahwisjielrzji8
Afalefcfole|Fijrofrevafr3rdfis{iefi7{18]19
B s lcio]e]rjrony [v2 1314 15 Jie 17 ]v8[i9 A
cdc|ojejFrhio)n [i2 3 isjis e 17 s fia]afie
o fo JELF 1o [ 12 3k s 6 17 |18 Jig [1afis [1c
E ffe [ F {1 frrfrz {13 [k J15 (16 {37 18 19 hajisfic]ip
FIF po [ bz 13 11k Jis e 17 118 119 11a [1e Jic fipfIE
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COLLATING

COLLATING INFORMATION

Al) characters are collated according to their internal binary value.
Because the B 6500/B 6700 has the capability of representing char-
acters internally in either BCL or EBCDIC, and because characters
are collated according to their internal representation {not neces-
sarily the same as their external mode) a variety of collating
sequences Is possible. The following table may be used to determine
the applicable collating sequence.

Input Mode | Output Mode | Internal Mode| Collating Sequence

BCL BCL BCL BCL (BCL internal)

BCL EBCDIC EBCDIC 8CL Translated to EBCDIC
BCL BCL EBCDIC BCL Translated to EBCDIC
EBCOIC EBCDIC EBCDIC EBCDIC

EBCDIC BCL EBCDIC BCL Transltated to EBCDIC

Character Representation
The BCL, EBCDIC, and USASCL1 graphics are the same except as follows:

024/026

BCL cao/cos | Escpic (029) USASCHL

{ L84 <

1 086 >

< s 86 +

> 86 =

H -87 HOT () lad
) 87 0 ’
- 085 i

] 082 H/6 (0.8.2) —
R s87 | 1
" 087 7

: 85 '

i -836

X -0 AZ_(N/K) }
+ X PZ_(N/K) {
[1 s85

) -85 )

7 % 82 :

T +82 1 (Wx)

7 x ~82 1 {N/K)
* invalid Character

W/G-no graphic
W/K-not on keyboard
RN CXAD
PROG 1 PROC 2 Opsration

Field Dafinition
start Auto Skip
Start Auto Dupl.
Alpha Shift

—aie
~awn e

PRINTED IN U.S. AMERICA 5000276
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.COLLATING )

A BCL plus sign is never transiated to an EBCDIC PZ (plus zero) sign,
although the EBCDIC PZ is translated to a BCL plus stgn.

EBCDIC 1110 0000 is tramslated to BCL 00 0000 with an additional flag )
bit on the next te most significant bit line (7th bit). As the print ;
drums have 64 graphics and space this signal can be used to print. the

6hth graphic. The Ghth graphic is a "CRI' for BCL drums and a "¢ for

EBCDIC drums.

Collating Sequences

EBCD1C

[
)P
N

& LOW

wcnxtc\\nawra—)

ank)

~N
R NAXECCANNTNR e — 1 2O

MTMOODDP ONX XEI<Cr®N -1)

Z(1)

o
a
-
023 =X —TO 10 ANTH 21 ~®wme vV |20e Ny J..v;muq——-f)

ZEXCKCX AP —TONMOO@B +IV Y 0 D D D PN Irw N~

NAXELSCAN/ DO VOEIr AR~ 0

HIGH -

1]
‘U

_ PRINTED IN U.S. AMERICA 5000276
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COLLATING
EBCDIC COLLATING SEQUENCE
[ EBCDIC Hex. Internal Card Code
Character Code Code Zone Number
=
L 00 0000 0000 12-0-9- 8-1 | S
SOH 01 0000 0001 12-9- 1 1
STX 02 0000 0010 12-9- 2
ETX 03 0000 0011 3
HT 05 0000 0101 5
DEL 07 0000 0111 7
vT 0B 0000 1011 8-3
FF oc 0000 1100 8-4
CR 0D 0000 1101 8-5
so O 0000 1110 8-6
st oF 0000 1111 8-7
DLE 10 0001 0000 8-1
el ] 0001 0001 1
pc2 12 0001 0010 2
nC3 13 6001 0011 3
NL 15 0001 0101 5
BS 16 0001 0110 6
CAN 18 0001 1000 8
EM 19 0001 1001 8-1
FS Ic 0001 1100 8-4
s 1] 0001 1101 8-5
RS 1E 0001 1110 8-6
us IF 0001 1111 8-7
\F 25 0010 0101 5
ETB 26 0010 0110 0-9- 3
ESC 27 0010 0110 0-9- 7
ENQ 20 0010 1101 0-9- 8-5
ACK 2E 0010 1110 0-9- 8-6
BEL 2F 0010 1111 0-9- 8-7
SYN 32 0011 0010 9- 2
EOT 37 0011 0111 9- 7
oCh 3¢ 0011 1100 9- 8-4
NAK 30 0011 1161 9- 8-5
SuB 3F 0011 1111 9- 8-7
SP 40 0100 0000 (No Punches)
[ A 0100 1010 12- -2
. 48 0100 1011 12- 8-3
< 4e 0100 1100 12- 8-4
( 4 0100 1101 12- 8-5
+ 4E 0100 1110 12- 8-6
| ) 4F 0100 1111 12- 8-7 z
x
PRINTED IN U.S. AMERICA 5000276
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COLLATING
EBCDIC COLLATING SEQUENCE (Cont)
EBCDIC Hex. Internal Card Code
Character Code Code Zone Number
s 50 0101 0000 12- -
] 5A 0101 1010 H- 8-2
$ 58 0101 1011 1- 8-3
* 5¢ 0101 1100 n- 8-4
) 50 0101 1101 1- 8-5
; SE 0101 1110 1n- 8-6
— (s) 5F 0101 111 n- 8-7
- (pash) ;ﬁ, 0110 0000 1= -
/ OIS 0110 0001 0- 1
s (Comma) | 6B 0110 1011 0- 8-3
% 6C 0110 1100 0- 8-4
_ 6D 0110 1101 0- 8-5
> 6E 0110 1110 0- 8-6
? 6F 0110 1111 0- 8-7
: 7A 0111 1010 - 8-2
’ 78 0111 1011 - 8-3
] 7€ 0111 1100 - 8-4
'R 7 0111 1101 - 8-5
= 7E 0111 110 - 8-6
" 7F 0111 1M - 8-7
a 81 1000 0001 12-0- 1
b 82 1000 0010 12-0- 2
c 83 1000 0011 12-0- 3
d 84 1000 0100 12-0- 4
e 85 1000 o101 12-0- H
f 86 1000 0110 12-0- 6
Pl 87 1000 0111 12-0- 7
h 88 1000 1000 12-0- 8
i 89 1000 1001 12-0- 9
i 91 1001 0001 12-11- 1
k 92 1001 0010 12-11- 2
1 93 1001 001} 12-11- 3
m 94 1001 0100 12-11- 4
n 95 1001 0101 12-11- 5
° 96 1001 0110 12-11- 6
P 97 1001 0111 12-11- 7
q 98 1001 1000 12-11- 8
r 99 1001 1001 12-11- 9
PRINTED IN U.S. AMERICA
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(; COLLATING

EBCDIC COLLATING SEQUENCE (Cont)

| ( EBCDIC Hex. Internal Card Code
Character Code Code Zone Number
s Az 10610 0010 11-0- 2 | =
t A3 1010 0011 11-0- 3 o
u Al 1010 0100 11-0- i [
v A5 1010 010t 11-0- 5
- w A6 1010 0110 11-0- 6
x A7 1010 011} 11-0- 7
( y A8 1010 1000 11-0- 8
z A9 1010 1001 11-0- 9
PZ  (+) co 1100 0000 12-0
A 4] 1100 0001 i2- 1
[ €2 1100 0010 12- 2
c €3 1100 0011 12- 3
D ch 1100 0100 12- 4
E c5 1100 0101 12- 5
F c6 1100 0110 12- 6
G 7 1100 0111 12- 7
H c8 1100 1000 12- 8
I 9 1100 1001 12- 9
Mz (1) 00 1101 0000 1n- 0
J DY 1101 0001 n- 1
K 02 1101 0010 n- 2
L D3 1101 0011 - 3
M ph 1101 0100 1n- &4
N 05 1101 ol01 n- 5
0 D6 1101 0110 1n- 6
P 07 1101 0111 11- 7
Q 08 1101 1000 - 8
| ( R D9 1101 1001 - 9
\ (cR) {¢) €0 1110 0000 0- 8-2
s £2 1110 0010 0- 2
T E3 1110 001} 0- 3
v Eh 1110 0100 0- [}
v E5 1110 0101 0- 5
W E6 1110 o110 0- 6
. X E7 1110 0111 0- 7 /
( ) v €8 1110 1000 0- 8 |z
z E9 1110 1001 0- ] <
PRINTED IN U.S. AMERICA 5000276
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»

. COLLATING
EBCDIC COLLATING SEQUENCE (Cont)
EBCDIC Hex. tnternal Card Code
Character Code Code Zone Number
0 FO 1111 0000 - 0 3
1 2] 1111 0001 - 1 -
2 F2 111 0010 - 2
3 F3 1111 0011 ’ - 3
4 Fh 1111 o100 - 4
5 F5 1111 0101 - 5
[ Fé 111t ol - 6
7 F7 11 011 - 7
8 F8 1111 1000 - 8 F
9 F9 11 1001 - 9 ;
L
BCL COLLATING SEQUENCE (BCL INTERNAL)
BCL
BCL BCL BCL| BCL Internal] External| Card Code
Character | Octal | Hex{ BA 8421 BA 8421 | Zone Number
o 00 00 | 00 0000 00 1010 | ~ [+] -3
1 o1 {o1 |00 0001 00 0001 | - 1 =]
2 02 {62 |00 0010 000010 | - 2 [
3 03 03 | 00 o001 00 0011 | - 3
4 04 o4 | 00 0100 00 0100 { - 4
5 05 05 | 00 0101 00 0101 - 5
6 06 06 100 0110 00 0110 | - [3
7 07 07 {00 oIN 00 0111 | - 7
8 10 08 } 00 1000 00 1000 | - 8
9 n 03 {00 1001 00 1001 - 9
# 12 OA | 00 1010 00 101 - 8-3
[ 13 0B | 00 1010 00 1100 | - 8-4
? 14 ot |00 1100 00 0000 | All other
card codes
15 0d | 00 1101 00 1101 | - 8-5
> 16 0E | 00 MO 00 1110 | - 8-6
2 17 |oF [eo 1 oo ¥ - 87
+ 20 10 | o1 0000 11010 |12 o
A 21 11 101 0001~ 11 0001 12 1
B 22 - |12 | o1l o010 110010 | 12 2
[ 23 13 j o1 ool 11 0011 12 3
D F13 % } o1 otoo 110100 [ 12 4
E 25 15 01 oj01- 11 0101 12 5 A
F 26 16 01 o110 1mono |12 6 F
G 27 17 {01 ol 1o 12 7 ]
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COLLATING

BCL COLLATING SEQUENCE (BCL INTERNAL) {Cont}

BCL
8cL 8CL BCL | BCL Internal | External | Card Code
Character | Octal | Hex | BA 8421 BA 8421 | Zone Number
30 |18 |01 1000 111000 {12 8 g
1 31 19 | ot 1001 ool iz 9
. 32 |1a jo1 1010 noon [12 83
I 33 |8 |01 ton 11100 | 12 8-4
s 34 |ic for 1100 11 0000 } 12 -
{ 35 |10 {01 110 1ol 12 8-5
< 36 |1 |01 10 11110 {12 86
« 37 LiF o1 un nany [ 12 87
x{Mutt.}4s0 | 20 | 10 0000 totolo |11 0
J y |21 |16 o001 100001 |11 1
K 42 |22 |10 ooto 100000 | N 2
L 43 |23 |10 oon 1o 00l |11 3
M 44 |24 10 0100 100100 | 11 4
N 45 |25 |10 o101 100100 {11 5
0 4 |26 |10 0110 o010 |11 6
P 47 {27 {10 011 oot |17
Q 50 |28 |10 1000 10 1000 { 11 8
R 51 129 [10 1001 101000 | 119
H 52 f2a |10 1010 10 1011 | 11 8-3
* 53 {28 {10 1011 10 1100 | 11 84
- sy |2c |10 1100 to o000 | 11 -
) 55 |20 |10 MO 10 1101 {11 8-5
; 56 |26 {10 10 101110 | 11 86 °
< 57 {2F [16 1N 100 [N 87
Blank 60 [30 |11 0000 010000 |- -
/ 61 |31 |1 o000l o1 0001 {0 1
s 62 |32 1n1 ooto 61 0010 |0 2
T 63 |33 |11 ooil o1 0011 [0 3
1] éh 134 [11 ol00 o1 0100 |0 &
v 65 [35 |11 0100 ol 0101 [0 5
v 66 |36 1t o110 o1 otioc |0 6
X 67 |37 [ o ot o1y {0 7
Y 70 |38 |1 1000 01 too0 {0 8
z 71 |39 {11 1001 o1 1001 [0 9
s 72 {3a [ 100 o1 1011 [0 8-3
|9 73 |3 fu oton o1 1100 [0 8-4
* 7h | 3c | 100 o1 1010 {0  8-2
= 75 |3 |[n onm o1 1101 |6 8-5
1 76 {3 [ 1o ot 1110 {0 8-6
" 77 |3 {un 01 1141 o 8-7 3
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COLLATING

COLLATING SEQUENCE - BCL TRANSLATED TO EBCDIC

BCL Translated

BCL External | BCL { BCL |EBCDIC EBCDIC | Card Code
Character | BA 4321 | Hex. | Octal [Code Hex Zone Number
(81ank) 01 0000 | 10 20 0100 0000| 4o - - F-4
[ 11 1100 | 3¢ 74 0100 1010 4a 12 8-4 =]
. 1o |38 |73 0100 1011 4B 12 8-3 [
< 11 1110 | 3€ 76 0100 11001 4C 12 8-6

( 11 1101 |30 75 0100 1101} b 12 8-5

+ 11 1010 | 3A 72 0100 1110} &E 12 0

+ 11 1 | 3F 77 0100 1111} &4F 12 8-7

3 11 0000 | 30 60 0101 0000 50 12 -

] 01 1110 | 1E 36 0101 1010 SA 0 8-6

$ 10 1011 | 2B 53 0101 1011 | SB n o 8-3

* 10 1100 | 2C sk 0101 1100| 5¢C 11 8-4

) 10 1101 { 2D 55 0101 1101} 50 n 85

H 10 1110 | 2€ 56 0101 1110| SE 11 8-6

< 10 1111 | 2F 57 0101 1111| 5F 1 8-7

- 10 0000 | 20 Lo 0110 0000] 60 mn -

/ 01 0001 1 21 0110 0001{ 61 0 1

, o1 1011 B 33 0110 1011 68 0 8-3

% ot 1100 |I1C 34 0110 1100 6¢C [ 8-4

* 01 1010 | 1A 32 0110 1101| 6D ] 82

> 00 1110 | OE 16 0110 1110 6E - 8-6

? 00 0000 | OO 00 0110 1111 | 6F All other

card codes

: 00 110t [ OD 15 o1 1010} 7A - 8-5

# 00 1011 | 0B 13 ot 1011} 78 - 8-3

1] 00 1100 | OC 14 o111 1100| 7¢C - 8-4

2 00 1111 | OF 17 0111 1101| 7D - 8-7

- o1 1N 10 35 o1 1No| 7E ] 8-5

" o1 1f 37 onl nny 7F 0 8-7

A 11 0001 § 31 61 1100 0001 C1 12 1

B 11 0010 {32 62 1100 0010f C2 12 2

c 11 0011 | 33 63 1100 0011 €3 12 3

] 11 0100 | 34 64 1100 0100} c4 12 4

E 11 o101 | 35 65 1100 0101 ¢S5 12 5

F 11 0110 | 36 66 1100 0110| €6 12 6 1
G 1101 | 37 67 1100 OV €7 12 7

H 11 1000 | 38 70 1100 1000| 8 12 8 S
1 11 1001 | 39 n 1100 1001} c9 12 9 z
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COLLATING

COLLATING SEQUENCE - BCL TRANSLATED TO EBCDIC (Cont)

BCL Translated

BCL External | BCL | BCL |EBCDIC EBCDIC | Card Code
Character | BA 4321 | Hex. | Octal {Code Hex . Zone Number
x(mult) 10 1010 | 2A 52 1101 0000 DO 1t 0 g
J 10 000) |21 41 1101 0001 D1 1" 1 <
K 10 0010 | 22 42 1101 0010| b2 1n 2

L 10 0011 |23 43 1101 00t1 D3 1M 3

M 10 0100 |24 L] 1101 0100 DOk 1M 4

N 10 0100 | 25 ks 1101 . 0101 05 5

] 10 0110 {26 46 1101 ollo] Dpé 1n 6

[ 10 0111 |27 W7 1ol o1nl 7 n o7

Q 10 1000 |28 50 1101 1000| 08 1M 8

R 10 1000 |29 51 1101 1001 09 nmn 9

S 01 0010 |12 22 1110 0010 E2 0 2

T 01 ooHl 13 23 1110 0011 E3 0 3

u 01 0100 |14 24 1110 0100} E4 ] 4

v 01 0101 15 25 1110 0101 ES 0 5

W 01 o110 |16 26 1110 o110 E6 1] 6

X 01 o1t 17 27 1110 0111 E7 0 7

Y 01 1000 |18 30 1110 1000] €8 0 8

4 01 1001 19 31 1110 1001 ES 0 9

0 00 1010 | 0A 12 1111 0000 FO - 0

|} 00 0001 |01 0l 1111 0001 F1 - 1

2 00 0010 |02 02 1111 0010 | F2 - 2

3 00 o011 |03 03 1111 oot F3 - 3

4 00 0100 |04 ob 1111 0l00| Fh - 4

5 00 0101 {05 |05 Hit o101} F5 - 5

6 00 0110 |06 06 1111 on1o| Fé - 6

7 00 0111 fo7 |07 Mo} F7 - 7 \
8 00 1000 |08 10 1111 1000 | F8 - 8 &
9 00 1001 |09 n 1111 1001 F9 - 9 T
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COLLATING
XALGOL COLLATING SEQUENCE (8 5700 BCL)
BCL BCL
BCL BCL BCL Internal External Card Code
Character Octal Hex BA 8421 BA 8421 Zone Number
Blank 60 30 11 0000 01 0000 - -y
o
. 32 1A ol 1010 1noion 12 83 1
[ 33 1 01 1011 i 1100 12 8-h
( 35 10 01 1101 11110 12 8-5
< 36 1E 01 110 11 110 12 8-6
- 37 IF o1 11 1monn 12 8-7
& 34 1 01 1100 11 0000 12 -
$ 52 2A 10 1010 161011 n 83 |
* 53 28 10 1011 10 1100 o8-k g
) 55 20 101101 10 1101 1o8-5 W
H 56 |2 10 1110 10 1110 1n 86
< 57 2F 10 111 10 1111 1N 87 w
- 54 2¢ 10 1100 10 0000 no- e
/ 61 31 1 0001 01 0001 o 1 £
» 72 3A 111010 o1 1011 0 83 3
3 73 38 111011 o1 1100 0 84 &
- 75 3D n 1o o1 1101 0 8-5
1 76 38 n 1o o1 1110 o 8-6
u 77 " 3F noun ol 1un o 8-7
# 12 0A 00 1010 00 1011 - 8-3
e 13 08 00 1011 00 1100 - 8-k
: 15 0D 00 1101 00 1101 - 85
> 16 13 00 1110 00 1110 4 - 8-6
2 17 OF 00 1111 00 1N - 8-7
+ 20 10 ol 0000 11 1010 12 0 x
A 21 1 01 0001 11 0001 12 1 2
B 22 12 ol 0010 11 0010 12 2
¢ 23 13 o1 0011 11 oon 12 3
D 24 T o1 0100 11 0100 12 &4
£ 25 15 o1 o101 11 oto1 12 5
F 26 16 o1 oll0 11 o110 12 6
G 27 17 ol 0111 1 o 12 7
H 30 18 01 1000 11 1000 12 8
1 31 19 01 1001 11001 12 9
x ho 20 10 0000 101010 n o
J 1 21 10 0001 10 0001 n o
K b2 22 10 o010 10 0010 "2
L 43 23 10 0onl 10 0011 n o3
M I 24 10 0100 10 0100 n 4
N 45 25 10 0101 10 0101 o5
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COLLATING
XALGOL COLLATING SEQUENCE (Cont)
(B 5700 BCL)
BCL BCcL
BCL BCL BCL Internal External Card Code
Character Octal Hex BA 8421 BA 8421 Zone Number
0 46 26 10 olio 10 0110 n 6
P 47 27 10 01 10 01N n o7 3
Q 50 28 10 1000 10 1000 n 8 N
R 51 29 10 1001 10 1001 1 9
¥ T4 3 11 1100 o1 10l0 0 8-2
s 62 32 11 0010 o1 0010 o 2
T 63 33 11 oolt 01 o011 0 3
U 64 34 11 o100 01 0100 [V ]
v 65 35 11 0101 ol olol 0 5
W 66 36 11 otlo 01 olio 0 6
X 67 37 11 om 01 o1l [
Y 70 38 11 1000 01 1000 o 8
z n 39 111001 o1 1001 0 9
[ 00 00 00 0000 00 1010 - 0
1 1] 01 00 0001 00 0001 -1 b
2 02 02 00 0010 00 0010 - 2 =
3 03 03 00 0011 00 0011 - 3
4 ok oh 00 0100 00 0100 - 4
5 05 05 00 0101 00 010} - 5
6 06 06 00 o110 00 0110 - 6
7 07 07 00 o1l oo o1l -1
8 10 08 00 1000 00 1000 - 8
9 n 09 00 1001 00 1001 -9
7 14 oc 06 1100 00. 0000 ALL OTHER
CARD CODES
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COLLATING
FORTRAN BCD COLLATING SEQUENCE

BCD Internal Representation|internal Translation]Card Code
- Character Hex Binary Binary Hex Zone Number
. {period) 1A 01 1010 0100 1011 4B 12 8-3 z
) 18 01 101 0100 1100 e 12 8-4 |3
+ 1 01 1100 0101 0000 50 12
$ 2A 10 1010 0101 1011 58 1 8-3
* 28 10 1ol 0101 1100 5C 11 8-4
H 2€ 10 1110 0101 1110 SE 1 86
< 2F o nn 0101 1111 5F 1 8-7
- {minus) ¢ 10 1100 0110 0000 60 n
/ 3 11 0001 0110 0001 61 0 1
, (comma) 3A 14 1010 0110 101t 68 0o 8-3
( 38 11 1o 0110 1100 6C ] 8-4
~ 30 11 1ol 0110 1101 6D 0 8-5
> 3E 1o 0110 1110 6E 0 8-6
? 3F 1 nun 0110 1111 6F ] 8-7
- 0A 00 1010 0111 1onl 78 8-3
t (1} 00 1o 011 1100 7¢ 8-4
2 oD 00 1100 0111 1101 70 8-5
- OE 00 1110 0111 1110 7E 8-6
" OF 00 11N o1 1 7€ 8-7
A n 01 0001 1100 0001 Cl 12 1}
B 12 01 0010 1100 o010 c2 12 2
C 13 01 0011 1100 0011 c3 12 3
D 14 03 0100 1100 0100 ch 12 4
E 15 01 0101 1100 o101 c5 12 5
F 16 01 otio 1100 ot10 cé 12 6
e 17 o1 i 1100 0111 c7 2 7
H 18 01 1000 1100 1000 c8 12 8
1 19 01 1001 1100 ool c9 12 9
U 21 10 ooal 1101 0001 Dl 1n
K 22 10 0010 1101 o010 D2 12
L 23 10 0011 1101 001t D3 1mn 3
M 24 10 o100 1ot 0100 Dk 1n 4
N 25 10 o100 1100 o101 05 n s
D 26 10 0110 1101 o110 0é 16
P 27 10 01 1101 ol D7 n 7z
0 28 |1 1000 1101 1000 D8 8
R 29 (10 1001 1101 1001 D9 n 9
S 31 11 0010 1110 o010 £2 0 2
T 33 11 0011 1110 0011 E3 0 3
I 34 11 0100 H10 6100 1] 0 4
v 35 {11 0101 1o olol| E5 0o 5
W 36 11 0110 1110 o110 E6 0 6
X 37 1 ootit 1o o E7 0 7
Y 38 11 1000 1110 1000 E8 0 8
Z 339 11 1001 | 1110 1001 E9 0 9
0 00 00 0000 1111 0000 FO 0 =
1 01 00 0001 1111 o001 Fl 1 >
2 02 00 0010 1111 oolo F2 2 =
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FORTRAN BCD COLLATING SEQUENCE (Cont)

COLLATING

BCD internal Representation|internal Translation|Card Code z
Character Hex Binary Binary Hex Zone Number | ~
3 03 00 ocH1 1111 oolt F3 3
b ok 00 0100 1111 0100 Fi L]

5 05 05 o101 1111 o010t F5 5

6 06 00 0110 1111 0110 F6 6

7 07 00 0111 i o1 F7 7

8 08 00 1000 1111 1000 F8 8

9 09 00 1001 e 1001 Fg 9
G
=
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DATA TRANSMISSION CODES

Baudot Code
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DATA TRANSMISSION CODES

USASCIl X3.4-1963 Code

ACK

OEL

7

<

7

(APOSY

[COMMA
L

DCg

e,
%

BCy

SYNC

LEM

p1)

52

$7

NuLL

EOA
EOM
EOt

WRU

RU
BELL
FE,

HI/SK.

cr

S

9
10

12
13
14
£

0o

1)Unawigned Controt

USASCH X3.4-1967 Code

OEL

#

DLE
oCt

DC4

SYN
ET8

CAN

EM

1
us

NUL

SOH

SIX

ETX

EOT

ACK
L

HY

¢F
[~

5|

Loly

5

10

13
14
15

1

-1

[J
0

[N L

1]0

CRE

1

1

5000276

PRINTED IN U.S. AMERICA



BURROUGHS - B 6700 HANDBOOK 47

’ DATA TRANSMISSION CODES

EBCDIC Code
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DATA TRANSMISSION CODES

1963, 1967 USASCH Characters

CHARACTER

COLUMN

ROW

USASCI |
X3.4 - 1963

USASCI
X3.4 - 1967

NAME/FUNCTION

0/0

NULL
NUL

Null: The all zeros character which may serve
to accomplish time fill and media fill.

/1

SOM

SOH

Start of Message: It is used in conjunction
with EOA, EOM, and EOT for messages on tapes
where the message is to be sent automatically.

Start of Heading: A communication control
character used at the beginning of a sequence
of characters which constitute a machine-
sensible address or routing information. Such
a sequence is referred to as the '"Heading."
An STX character has the effect of termina-
ting a heading.

0/2

EOA

STX

End of Address: This character, together with
SOM, will be used to define the section of
perforated tape in which the call-directing
codes of the addressee are contalined.

start of Text: A communication control char~
acter which precedes a sequence of characters
that are to be treated as an entity and en-
tirely transmitted through to the ultimate
destination. Such a sequence.is referred to
as '"text.'* STX may be used to terminate a
sequence of characters started by SOH.

0/3

EOM

ETX

End of Message: It may be used to separate
individual messages which are sent in se-
quence on a single transmission between two
stations (see SOM).

End of Text: A communication contro! charac-
ter used to terminate a sequence of charac-
ters started with STX and transmitted as an
entity.

o/h

EOT

EOT

End of Transmission: A communication control
character used to indicate the conclusion of
a transmission which may have contained one
or more texts and any associated headings.

WRU

ENQ

Enquiry: A communication control character
used in data communication systems as a re-
quest for a response from a remote statlon.
1t may be used as a “Who Are You" (WRU) to
obtain identification, or may be used to
obtain station status, or both,

PRINTED IN U.S. AMERICA
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DATA TRANSMISSION CODES

1963, 1967 USASCI| Characters {Cont)

CHARACTER
COLUMN USASCII
X3.h4 - 1963
ROW! USASCIHI NAME/FUNCTION

X3.4 - 1967

RU Are You: Use of this character for confirma-
tlon type of answer back has been discontinued
until a more suitable arrangement can be

0/6 devised.

ACK Acknowledge: A communication control charac-
ter transmitted by a receiver as an affirma-
tive response to a sender.

0/7 BELL Bell: A character for use when there is a

BELL need to call for human attention. It may
control alarm or attention devices.
Backspace: A format effector that controls

0/8 FE the movement of the printing mechanism one

Bs print position backward on the same print
line.

Horizontal Tabulation: A format effector that

HT/SK controls the movement of the printing mechan-

0/9 WY ism to the next in a series of predetermined
positions along the print line. (Applicable
also to the skip function on punched cards.)

/10 LF Line Feed: A format effector that controls

LF the movement of the paper one line at a. time.

VT Vertical Tabulation: A format effector that

o/11 controls the movement of paper to the next in

vr a series of predetermined print lines.
Form Feed: A format effector that controls

FF the t of the printing position to the

0/12 FF first predetermined printing 1ine on the next
form or page.

Carrlage Return: A format effector that con-

R trols the movement of the print mechanism to

0/13 CR the first print position on the same print
line, .

Shift Out: A control character indicating
$0 that the code combinations that follow shall

o/14 50 be interpreted as outside of the character
set of the standard code table until a Shift
In character is reached.
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DATA TRANSMISSION CODES

1963, 1967 USASCI) Characters (Cont)

CHARACTER
COLUMN USASCIH
X3.4 - 1963
ROW | USASCIt NAME/FUNCT | ON
X3.4 - 1967
Shift In: A control character indicating that
o/15 Si the code combinations that follow shall be
St interpreted according to the standard code
table.
Data Link Escape: A communication control
¢, character that will change the meaning of a
t/0 0 timi ted number of contiguously following char-
DLE acters. |t is used exclusively to provide
supplementary controls in data communication
networks.
ey Device Controls: DCy (X~ON) turns the tape
0 reader ON and DCy (X-OFF) turns the tape
2 reader OFF In Models 33 and 35. DC; and DCy
1”1 DC3 can be used as PUNCH-ON and PUNCH-OFF
1/2 OCy controls.
1/3
1/4 0y Device Controls: Characters for the control
e, of ancillary devices associated with data
2 processing or telecommunication systems,
l)c3 more especially switching devices ON or OFF.
(If a single "stop" control is required to
DCy interrupt or turn off ancillary devices, DCy,
is the preferred assignment.
ERR Negative Acknowledge: - A comunication con-
1/5 trol character transmitted by a receiver as
NAK a negative response to the sender.
Synchronous Idle: A communication control
SYN character used by a synchronous transmission
176 system in the absence of any other character
SYN to provide a signal from which synchronism
may be achieved or retained.
togical End of Media: Used to indicate the
LEM end of usable information, as in "End-of-
Card".
/7 ETB End of Transmission Block: A communication

control character used to indicate the end

of a block of data for communication purposes.
ETB is used for blocking data where the

block structure Is not necessarily related

to the processing format,
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DATA TRANSMISSION CODES

1963, 1967 USASCII Characters (Cont)
CHARACTER
COLUMN USASCI
. X3.4 - 1963 :
( row [usascrt NAME/FUNCT § ON
. X3.4 - 1967
S0 Information Separators.
1/8
CAN Cancel: A control character used to indfcate
that the data with which it is sent s in
error or is to be disregarded.
( S1 informatlon Separators.
179
EM End of Medium: A control character assoclated
with the sent data which may be used to iden-
tify the physical end of the medium, or the
end of the used, or wanted, portion of infor-
mation recorded on a medium. (The position
of this character does not necessarily corre-
spond to the physical end of the medium).
s2 Information Separator,
1/10
sus Substltute: A character that may be substi-
tuted for a character which is determined to
be invalid or in error.
$3 Information Separator.
i/
ESC Escape: A control character Intended to pro-
. vide code extension {suppiementary characters)
in general information Interchange. The Es-
cape character itself is a prefix affecting
| the interpretation of a limited number of con-
( tiguously following characters.
sh
1/12 s5 Information Separators.
$6
1713 S7
/14 FS File Separator, Group Separator, Record
3 Separator, and Unft Separator: These infor-
1/15 RS mation separators may be used within data in
( us optional fashlon, except that their hier-
archical relationship shall be: FS is the
most inclusive, then GS, then RS, and US is
least inclusive. (The content and length of
a Flle, Group, Record or Unit are not
specified.)
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DATA TRANSMISSION CODES

1963, 1967 USASCI1 Characters {Cont)

CHARACTER
COLUMN USASCI|
X3.4 - 1963
ROW | USASCII NAME/FUNCT I ON:
X3.4 - 1967
Space: A normally non-printing graphic char-
SP acter used to separate words. It is also a
2/0 Sp format effector which controls the movement
of the printing position, one printing posi-
tion forward.
!
2/1 ' Exclamation Point.
u
2/2 " Quotation Marks (Diaeresis).
#
2/3 # Number Sign.
$
2/4 $ Dollar Sign.
2
2/5 % Percent.
&
2/6 A Ampersand.
'
2/7 T Apostrophe (Closing Single Quotation Mark;
Acute Accent).
(
2/8 ( Cpening Parenthesis.
2/9 ; Closing Parenthesis.
*
2/10 % Asterisk.
+
211 N Plus.
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DATA TRANSMISSION CODES

1963, 1967 USASCI] Characters {Cont)

CHARACTER
COLUMN USASCET
X3.4 - 1963
ROW | USASCHI NAME/FUNCTION
X3.4 - 1967
2/12 Comma (Cedilla).
2/13 - Hyphen (Minus).
2/14 Period (Decimal Point).
/
2/15 Slant {Slash).
/
i 0
3/0 o Figure Zero.
1
3/1 ] Figure One.
2
3/2 2 ~ Figure Two.
3
3/3 3 Figure Three.
5
3/4 & Figure Four.
5
3/5 p Figure Five.
6
3/6 6 Figure Six.
7
3/7 7 Figure Seven.
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DATA TRANSMISSION CODES

1963, 1967 USASCII Characters (Cont)

CHARACTER
COLUMN USASCI!
X3.4 - 1963
ROW USASCII NAME/FUNCT | ON

X3.4 - 1967
8

3/8 P Figure Eight.
9

3/9 3 Figure Nine.

3/10 Colon,

/N Semicolon.
<

312 Less Than.
<

3/13 _ Equals.
>

3/14 N Greater Than.
?

3/15 7 Question Mark.
e

470 0 Commercial At.
A

W A Upper Case Letter A.
8

b4/2 o Upper Case Letter B.
<

/3 Upper Case Letter C.
c
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DATA TRANSMISSION CODES

1963, 1967 USASCII Characters (Cont)

CHARACTER
COLUMN Usasci!
X3.h - 1963
ROW USASCI NAME/FUNCT 10N

X3.4 - 1967
1]

/4 ° Upper Case Letter D.
£

4/5 € Upper Case Letter E.
F

476 Upper Case Letter F.
F
[

&7 o Upper Case Letter G.
L]

L/8 " Upper Case Letter H.
|

/9 . Upper Case Letter |.
J

4710 3 Upper Case Letter J,
K

L7210 X Upper Case Letter K.
L

/12 . Upper Case Letter L.
M

4/13 Upper Case Letter M,
M
N

LYALY Upper Case Letter N,
N
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DATA TRANSMISSION CODES

1963, 1967 USASCI

Characters (Cont)

CHARACTER
COLUMN usascri
X3.4 - 1963
ROW USASCI T NAME/FUNCT 10N

X3.4 - 1967
[}

/15 Upper fase Letter 0.
0
P

5/0 , Upper Case Letter P,
Q

174l Upper Case Letter Q.
Q
R

5/2 Upper Case Letter R.
R
S

5/3 s Upper Case Letter S.
T

5/4 T Upper Case Letter T.
[}

5/5 v Upper Case Letter U.
v

5/6 v Upper Case Letter V.
W

S/7 v Upper Case Letter W.
X

5/8 . Upper Case Letter X.
Y

5/9 Y Upper Case Letter Y.
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DATA TRANSMISSION CODES

1963, 1967 USASCI1 Characters {(Cont)

CHARACTER
COLUMN USASCII
X3.4 - 1963
ROW USASCIHY NAME/FUNCT I ON
X3.h - 1967
z
5/t0 Upper Case Letter Z.
z
[
s/ 0 Opening Bracket.
5/12 N\ Reverse Slant,
AN
1
5/13 1 Closing Bracket.
+ Exponentiation or Up Arrow.
5/14 ~
Circumflex.
+ Replace by or Left Arrow.
5/15
_ Underline.
Unassigned.
6/0
4 Grave Accent (Opening Single Quotation Mark).
Unassigned.
6/1
a Lower Case Letter a.
Unassigned.
6/2
b Lower Case Letter b.
Unassigned.
6/3
c Lower Case Letter c.
Unassigned.
6/4
d Lower Case Letter d.
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DATA TRANSMISSION CODES

1963, 1967 USASCI) Characters (Cont)

CHARACTER
COLUMN USASCII
X3.4 - 1963
ROW USASCII NAME/FUNCTION
X3.4 - 1967
Unassigned.
6/5
e Lower Case Letter e.
Unassigned.
6/6
f Lower Case Letter f.
Unassigned.
6/7
] Lower Case Letter g.
Unassigned.
6/8
h Lower Case Letter h.
Unassigned.
6/9
i Lower Case Letter 1.
Unassigned,
6/10
J Lower Case Letter j.
Unassigned.
6/1
k Lower Case Letter k.
Unassigned.
6/12
1 Lower Case Letter 1.
Unassigned.
6/13
mn Lower Case Letter m.
Unassigned.
“6/14
n Lower Case Letter n,
Unassigned.
6/15
o Lower Case Letter o.
Unassigned.
7/0
[ Lower Case Letter p.
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1963, 1967 USASCII Characters {Cont)

DATA TRANSMISSION CODES

CHARACTER
COLUNN USASCI1
X3.4 - 1963
ROW USASCI? NAME/FUNCT ION
X3.k - 1967
Unassigned’.
m
q Lower Case Letter g.
Unassigned.
7/2
r Lower Case Letter r.
Unassigned.
7/3
s Lower Case Letter s.
Unassigned.
7/4
t Lower Case Letter t.
Unassigned.
7/5
u Lower Case Letter u,
Unassigned.
7/6
v Lower Case Letter v.
Unassigned.
/7
w Lower Case Letter w.
Unassigned.
7/8
x Lower Case Letter x.
Unassigned.
7/9
Yy Lower Case Letter y.
Unassigned.
7/10
z Lower Case lLetter z.
Unassigned.
71
{ Opening Brace.
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DATA TRANSMISSION CODES

1963, 1967 USASCI| Characters (Cont)

CHARACTER
COLUMN USASCIY
X3.4 - 1963
ROW USASCHI NAME/FUNCTION

X3.4 - 1967

ACK Acknowledge: A communication control char-
acter transmitted by a recelver as an affirm-
ative response to a sender.

712 !

! Vertical Line.

Unassigned Control.
/13

} Closing Brace.

ESC Mode shift character used to indicate a de-
parture from the standard set of basic char-
acters; e.g., used to shift from upper to

/14 lower case letters.

~ Overline (Tilde; General Accent)

Delete: This character is used primarily to

DEL lerase'' or "obliterate" erroneous or unwanted

7/15 DEL characters in perforated tape. (In the

strict sense, DEL is not a control
character.)

Data Communications Control Codes

USASCH X3.4-1967 TRANSMISSION CONTROL CODES

Code
Graphic Functlion 7654321
SOH Start of heading 0000001
STX Start of text 0000010
ETX End of text 0000011
EOT End of transmission 0000100
ENQ Enquiry 0000101
ACK Acknowledge 0000110
OLE Data Vink escape 0010000 |
4] Device control 001000t
DC2 Device control 0010010
NAK Negative acknowledge 0010101
SYN Synchronous idle 0010100
ETB End of transmission block 0010111
NUL Null 0000000
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DATA TRANSMISSION CODES

ASCIl X3.4-1963 TRANSMISSION CONTROL CODES

Code
Graphic Function 7654321
SOM Start of message 0000001
EOA End of address 0000010
EOM End of message 0000011
EOT End of transmission 0000100
WRY Who are you 0000101
RU Are you 0000110
SYNC Synchronous idle octolio
ERR Error oo1o10t
ACK Acknowledge 111100
et (xoN) 0010001
\ Reverse slash to11100
* Asterisk 0101010
PTTC/6 TRANSMISSION CONTROL CODES
‘Function Code BABL21
EOT {(end of transmission) 00111}
€0A (end of address - #) 001011
€08 (end of block) [JRARL
Positive response-polling (#) 001011
Positive response-addressing {.) 111011
Positive response-inquiry {#) 001011}
Negative response-polling (-) 100000
Negative response-addressing (-} 100000
Positive ACK-error control (.) 111011
Negative ACK-error control (=) 100000
Upper case 001110
Lower case IRAREIY
PTTC/6 CONTROL CODE FUNCTIONS
Function Code
Start of text EOA
End of text EOB
End of transmission . EOT
Response .(period) or - {(hyphen)
Negative response - (hyphen)
Upper case shift u.c. -
Lower case shift L.C.
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DATA TRANSMISSION CODES

BAUDOT TRANSMISSION CONTROL CODES

Graphic Code 54321
M ti1oo
v 1nno
H to100
s 00101
Figures 11011
Letters mni

BAUDOT A CONTROL CODE FUNCTION

Function Code
Start of text Any code but B
End of text (read) H
End of text {write) H with a flag bit
Response V or letters
Negative response v
Upper case shift Figures
Lower case shift Letters
Enquiry Letters

EBCDIC CONTROL CODES

ACK ACKNOWLEDGE - A communication control character transmitted by
a receiver as an affirmative response to a sender,

BEL BELL - A character for use when there is a need to call for
human attention. 1t may control alarm or attention devices.

8s BACKSPACE - A format effector which controls the movement of
the printing position one printing space backward on the same
printing line. (Applicable also to display devices.)

CAN CANCEL - A control character used to indicate that the data
with which it is sent is in error or is to be disregarded.

CR CARRIAGE RETURN - A format effector which controls the movement
of the printing position to the first printing position on the
same printing line. {Applicable also to display devices.)

oct DEVICE CONTROLS - Characters for the control of ancillary de-
DpC2 vices associated with Data Processing or Telecommunication Sys-
0c3 tems, more especially switching devices "ON'" or "OFF." (If a
och single ""'STOP" control is required to interrupt or turn off

ancillary devices, DC4 is the preferred assignment.)
DEL DELETE - This character is used primarily to “ERASE" or "'0BLIT-

ERATE" erroneous or unwanted characters in perforated tape.
(In the strict sense, DEL is not a control character.)
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DATA TRANSMISSION CODES

EBCDIC CONTROL CODES {(Cont)

DLE

ENQ

EOT

ESC

ETB

ETX

FF

FS
6S
RS
us

HT

DATA LINK ESCAPE - A communication control character which will
change the meaning of a limited number of contiguously follow-
ing characters. It is used exclusively to provide supplemen-
tary controls in data communication networks.

END OF MEDIUM - A control character associated with the sent
data which may be used to identify the physical end of the
medium, or the end of the used, or wanted, portion of informa-
tion recorded on a medium. (The position of this character
does not necessarily correspond to the physical end of the
medium.)

ENQUIRY - A communication control character used in Data Com-
munication Systems as a request for a response from a Remote
Station. 1t may be used as a 'WHO YOU ARE" (WRU) to obtain
identification, or may be used to obtain Station Status, or
both.

END OF TRANSMISSION - A communication control character used to
indicate the conclusion of a transmission, which may have con-
tained one or more texts and any associated headings.

ESCAPE - A control character intended to provide code exten-
sion (supplementary characters) in General Information Inter-
change. The escape character itself is prefix affecting the
interpretation of a limited number of contiguousty following
characters.

END OF TRANSMISSION BLOCK - A communication control character
used to indicate the end of a block of data for communication
purposes. ETB is used for blocking data where the biock struc-
ture is not necessarily related to the processing format.

END OF TEXT - A communication control character used to ter-
minate a sequence of characters started with STX and trans-
mitted as an entity.

FORM FEED - A format effector which controls the movement of
the printing position to the first predetermined printing tine
on the next form or page. (Applicable also to display
devices.)

FILE SEPARATOR These information separators may be used
GROUP SEPARATOR { within data in optional fashion, except that
RECORD SEPARATOR| their hierarchical relationship shall be: F$S
UNIT SEPARATOR is the most inclusive, then GS, then RS, and
US is least inclusive. (The content and length of a File,
Group, Record, or Unit are not specified.)

HORIZONTAL TABULATION - A format effector which controls the
movement of the printing position to the next in a series of
predetermined positions along the printing tine. {Applicable
also to display devices and the SKIP function on punched
cards.)
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DATA TRANSMISSION CODES

EBCDIC CONTROL CODES (Cont)

LF

NAK

NL

NUL

st

SO

SOH

SP

STX

SUB

SYN

LINE FEED - A format effector which controls the movement of
the printing position to the next printing line. (Applicable
also to display devices.)

NEGATIVE ACKNOWLEDGE - A communication control character trans-
mitted by a receiver as a negative response to the sender.

NEW LINE - A format effector which causes both Carriage Return
and Line Feed.

NULL - The all-zeros character which may serve to accomplish
time fill and media fill.

SHIFT 1IN - A control character Indicating that the code com-
binations which follow shall be interpreted according to the
Standard Code Table.

SHIFT OUT - A control character indicating that the code com-
binations which follow shall be interpreted as outside of the
character set of the Standard Code Table until a shift in char-
acter is reached.

START OF HEADING - A communication control character used at
the beginning of a sequence of characters which constlitutes a
machine-sensible address or routing information. Such a se-
quence is referred to as the 'theading." An STX character has
the effect of terminating a heading.

SPACE - A normally non-printing graphic character used to se-
parate words. It is also a format effector which controls the
movement of the printing position, one printing position for-
ward. (Applicable also to display devices.)

START OF TEXT - A communication control character which precedes
a sequence of characters that is to be treated as an entity and
entirely transmitted through to the ultimate destination. Such
a sequence s referred to as 'TEXT.'" STX may be used to ter-
minate a sequence of characters started by SOH.

SUBSTITUTE - A character that may be substituted for a char-
acter which is determined to be invalid or in error.

SYNCHRONOUS IDLE - A communication control character used by a
synchronous transmission system in the absence of any other
character to provide a signal from which synchronism may be
achieved or retained.
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TRANSLATION CHARTS

Two types of translation charts are presented;

TRANSLATION CHARTS

Multiplexor transla-
tion charts and Data Communications Processor translation charts. All
other code translations must be accomplished programmatically.

MULTIPLEXOR TRANSLATION CHART
BCL TO EBCDIC

BCL EBCDIC BCL EBCDIC
BCL . External |Hex. EBCDIC BCL External { Hex. |EBCDIC
Graphic [Hex. Code}Code Graphic Graphic|Hex. Code] Code Graphic
? 00 6 | 7 - 20 60 -
1 0l Fl 1 J 21 b J
2 02 F2 2 K 22 b2 K
3 03 Fso| o3 L 23 03 L
& oh Fo | & M 24 ol M
5 05 FS 5 N 25 05 N
6 06 e | 6 0 26 6 0
7 07 F7 7 P 27 07 P
8 08 F8 8 Q 28 D8 Q
9 09 Fg 9 R 29 D9 R
0 0A FO 0 x(Multd] 2A Do Mz (1)
¢ o8 78 # $ 28 58 $
: oc 7A : * 2c 5¢ *
e oD 7€ e ) 20 5D )
> OF 6E > ; 2E SE 3
s oF 70 ' {Apos)| | < 2F 5F =
Blank 10 4o sp 3 30 50 3
/ n 61 / A 3 cl A
s 12 E2 s B 32 €2 B
T 13 €3 T c 33 c3 4
u 14 £h u D 34 ch D
v 15 ES v E 35 c5 E
" 16 E6 W F 36 [43 F
X 17 E7 X G 37 c7 G
Y 18 E8 Y H 38 c8 H
z 19 E9 4 | 39 9 1
# 1A 6D _ {us) + 3A 4E +
) 18 68 s R 3B 48 .
|3 1c 6C |1 [ 3¢ 5A [
- D 7E |- ( 30 4p (
] 1E sa |1 < 3E 4 <
L » 1F 7ol « 3F LR
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TRANSLATION CHARTS

MULTIPLEXOR TRANSLATION CHART
EBCDIC TO BCL

EBCOIGBCL EBCOIC|BCL
[EBCDAC  [Hex. [External (BCL EBCDIC ] Hex. |External [BCL
Graphic [Code |Hex. Code)Graphic | lgraphic | Code {Hex. Code|Graphic
sp 40 10 Blank F 6 36 F
[ | o3c [ 6 7 37 [
. 4B 38 . H c8 38 H
< 4e 3E < 1 €9 39 |
( 4> | 3 ( we() | oo | 2a x(Hult)
+ b 1 3A + J ot 21 J
[ b4 o3 * K b2 | 22 K
s 50 | 30 3
1 5A 1€ ]
$ 58 | 28 $ L u3 23 L
* 5c | 2c * M 04 g" M
) 50 | 20 ) ¥ kel 3 N
H SE 2¢ H 0 06 26 ]
—~ 5 | oF < ¢ 7o u 1
Q 08 28 Q
- 60 20 - R b9 29 R
/ 61 n /
) 68 18 ) 5 E2 12 s
H 6 | tc % T LER R T
{us) 60 1A ¥ v E4 14 i
5 6t | OF > v Bl vy
? 6 | oo ? v B | 16 v
X E7 17 X
. 74 0¢ Y [2] 18 A
# 78 08 f z E9 19 z
] 7¢ | oo e
'(apos)| 70 oF > 0 FO 0A 0
- 7€ 1D - 1 Fl o1 1
" 7 I n 2 F2 02 2
3 F3 03 3
pzi+) | co | 3a + b Fho|oob 4
4] 31 A 5 F5 05 5
B c2 32 B 6 Fé 06 [3
¢ 3 | 33 ¢ 7 F7.4 07 7
D ch | 3k D 8 (8 | o8 8
E 5 35 E 9 F9 09 9
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DCP TRANSLATION CHART
EBCDIC TO USASCI

VOININY "S'N Nt O3L1NIHd

9220006

E E E E E E € E
B B B B B 8 B B
g USASCH | g USASCHI g USASCHI g UsAsCII g USASCII g usascil g USASCI || g UsAsCII
| I I | 1 | | I
4 [4 c c c c [ c
00 | 00 NUL 1o 10 DLE {]20 1 30 1 40 | 20 sp ||50 | 26 & 60 | 2D - 70 1
01 01 SOH n 11 oCl 21 1 3 1 4 1 51 1 61 2F / 71 1
02 | 02 STX 12 12 pC2 |22 1 32 16 SYN || 42 1 52 1 62 1 72 1
03 | 03 ETX 13 13 DC3 {]23 1 33 1 43 1 53 1 63 t 73 1
o4 1 14 1 24 1 34 1 L1 1 Sk 1 64 1 74 1
05 {09 HT 15 |1 25 | OA LF 3511 45 11 55 | 1 65 | 1 751 1
06 1 16 { 08 BS ||26 17 €78 |] 36 1 46 1 56 1 66 1 76 1
07 | 7F DEL 17 1 27 18 ESC [|37 | ok EOT {47 [ 57 1 67 1 77 1
o8 1 18 18 caN |]28 1 38 1 48 1 58 1 68 1 78 1
09 [ 1 19 | 19 EM (|29 |1 39 1 49 11 59 |1 63 | 1 , 79 | 60 \
0A 1 1A 11 2A |1 3A 1 s |58 [ [5A |50 ] 6A | 7C ¢ 7A 1 3A
0B [ 0B VT 1B 1 2B 1 3B i 48 | 26 5B | 24 $ |j6B | 2C , 78 | 23 #
0C | oC FF ic 1C FS |f2¢C 1 3¢ 14 och jl4c | 3¢ < |f5c | 2a * (l6c | 25 % |{7c | 40 e
0D | 0D CR 10 1D 6S |{2p { 05 ENQ ||3D 15 NAK [f4D | 28 ( 50 {29 ) 6p | 5 _ |l7p | 27 !
OE | OE SO 1E 1€ RS {|2& | 06 ACK |}3E 1 LE | 28 + {J5E | 3B ; 6E | 3 > [7E | 3D =
OF § OF SI 1E 1F US ||2F | 07 BEL []3F 1A suB [[4F | 20 ! 5F | 5E — ||6F | 3F ? 7F | 22 "
1 EBCDIC input codes without correspondence In USASCII are translated to USASCII 00 NULL

S1HVHD NOILYISNVYL

JIOORANVH 0049 9 - SHONOWANG

L9



VOININY SN NI GILNINd

9420006

DCP TRANSLATION CHART
EBCBIC TO USASCII {(Cont)
E E E E £ E E E
8 B B B 8 B 8 B
c

§ usascl g USASCI L 3 usascl I § USASCH I 3 USASCI I § USASCI | g usascil|] p | usascii
[} 1 1 ] i | I |

c [ < [ c C ¢ c

80 t 20 1 AQ t BO 1 co|78 {|[po]| 70D Y fEO | 5C N [[FO| 30 O
81 61 a {9 6A ] Al 78~ []8B1 1 4] 4 A {01 A J |E1 1 F1 31 1
82 )62 bifl92]|68 kl|jAaz| 73 s B2 1 c2 | 42 Bilp2 | 48 K |[E2 | 53 s||Fz | 32 2
83|63 c {93 |6c 1 |JAa3} 74 ¢t ||B3 ]| €3 | 43 c|ip3 | 4c L lE3 |54 TF3 | 33 3
84 | 64 df{9h j 6D m[|As] 75 w ||B4 ] ch | 4 oDifjps | 40 M |Eh | 55 U (|[F4 | 34 4
85|65 e ||95 ) 6E =n j|A5 | 76 v ||BS 1 c5 | 45 E|D5 | 46 N |[ES {56 V||F5 | 35 5
86 |66 f ||96 | 6F o ||a6] 77 w ||B6 ] 1 c6 | 46 F o6 | 4F o0 [j€6 | 57 W|F6 | 36 6
87|67 o |f97fj70 p [{A7]| 78 x |{B7 |1 c7 |47 afjp7 |50 P lE7T |58 Xx|fF7 |37 7
88 | 68 h |j98 | 71 q [{aB| 79 v ||88 |1 c8 {48 H)b8 151 o8 |59 v 38 8
89 | 63 i 99172 rf{A9 ] 74 z {]B9 1 c9 | 49 1{log9 | 52 R|E9 | 5A Z1iF9 ] 39 9
8A t 9% |1 AA 1 BA |1 CA 1 oA |1 A |1 FA 1
88 1 9B 1 AB 1 BB | 1 [o:] 1 08 1 8 1 F8 | 1

8c 1 9c 1 AC 1 BC 1 cc 1 DC 1 (4 1 FC 1
8D 1 90 1 AD 1 BD 1 [41] 1 0D 1 ) 1 FO 1

8E 1 9t ] AE 1 BE 1 CE 1 DE 1 € t FE 1

8r |1 9F | 1 AF | 1 BF | 1 CF | 1 OF | 1 Fl1 FF | 1

1 EBCDIC input codes without correspondence in USASCI| are translated to USASCI| 00 NULL

TN V) N N ~~

SIHYHD NOILVISNVYL

89

JOO08ANVH 00,9 9 - SHONOWINE
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TRANSLATION CHARTS

EBCDIC TO BCL

DCP TRANSLATION CHART
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DCP TRANSLATION CHART
EBCDIC TO BCL (Cont)
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! EBCDIC input codes without correspondence In BCL are translated to BCL 00 7 {question mark)
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USASCIT TO EBCDIC
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NOTE: A1l other input codes (80 through FF) are translated to EBCDIC 00 NULL
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DCP TRANSLATION CHART
BCL TO EBCDIC
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NOTE: A1l other input codes (40 through FF) are translated to

EBCDIC 00 NUL

t 8CL input codes without correspondence in EBCDIC are translated

to EBCDIC 6F ? (question mark

2 Denotes '"minus zero'
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sECTION 1
PROCESSOR OPERATORS

The hexadecimal value of the cods [5 preceded by a P, ¥, U, or E, AlE
codas preceded by a P {primery) are one to seven syllables lohg, All
codes preceded by a ¥ {variant] are two syllables long, the first
syllpble belng hexadecimal 55 (Escape to 16 Bit Instruction). A&ll codes
praceded by a U funcenditional] can be used as one syllable codes, or
a5 two tyllable codes when preceded by hexadecimal 35. All codes
precedad by an € {edlt) are EdIt micro-oparators.

If the hexadecimal wode it Followed by a €, the operator Ts only valid
in control stete. In the case of Scan Out, only some functions are re-
stricted to control state. .

PROCESSOR OPERATORS, BY MNEMONICS

HEXADEC | AL
HHEWONIC _ CODE__ _~ HANE
ADD PO ADn
BRFL Pal BRANCH FALSE
BRST PSE BIT RESET
BRTR PRI BRANCH TRUE
BRUN Pa2 BRANCH UNCONDIT IONAL
BSET 3] BIT SET
Laon L)L COUNT BIRARY OMES
CEQD FF4 COMPARE CHARACTERS EQUAL, DESTRULTIVE
TEQU PFC COMPARE CHARACTERS EQUAL, UPDATE
CGED FF1 LOMPARE CHARACTERS GREATER OR EQUAL, DESTRUCT|VE
CGEL FFS LOMPARE CHARACTERS GREATER OR EQUAL, UPDATE
CATD FF2 COMPARE CHARACTERS GREATER, DESTRUCTIVE
CeTU PFA COMPARE CHARACTERS GREATER, UFDATE
CHEN PBE CTHANGE SI1GN BIT
CLED FF3 COMPARE CHARACTERS LESS OR EQUAL, DESTRUCTIVE
CLEU FFB COMPARE CHARACTERS LESS OR EQUAL, UPDATE
CLSD PFO {OHFARE CHARACTERS LESS, DESTRUCTIVE
cLsu PF8 COMPARE CHARACTERS LESS, UPDATE
CNED FF5 COMPARE CHARACTERS NOT EQUAL, DESTRULTIVE
CRED FFD COMPARE CHARACTERS MOT EQUAL, UPDATE
DBFL Fa8 [YNAWIC BRANCH FALSE
DBRS FIF DYNAMIC BIT AESET
DBST 797 DYNAMIC BIT SET
DETR k] DYNAMIC BRANCH TRUE
DEUH LEE] OYNARIT BRANCH UNCONDITIGNAL
DEXI LLT) DISABLE EXTERKWAL INTERAUPTS
DFTR P33 DYNAMIC FIELD TRAWSFER
DIKS F490 DYNAHIC FIELD INSERT
Dls0 FIB DYHAMIC FIELD ISOLATE
pivD F83 DIVIDE

PRINTED IN U.3. SMERI:A 80002TH
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PROCESSOR OPERATORS
PROCESS0R OFERATORS, BY MNEMOMICS (Cont)

HEXADES, | HAL
MHEMGN I C CODE HA

DLET PES DELETE TOP OF STACK

DSLF PE1 DYHAM|C SCALE LEFT

DSAF PC7 DYNAMLE SCALE RIGHT FINAL
DSAR PLy DYHAMFC SCALE RIGHT ROUMD
1124 PCS DYNAMIC SCALE RIGHT SAVE
DSRT PC3 BYNAMIL SCALE RIGHT TAUNCATE
DURL PB7 DYPLICATE TGP OF STACK

EEX1 vhs EMABLE EXTERMAL INTERAUPTS
EMDE EDE END ERIT

ENBF EDS EMD FLUAT

ENTR PAB ENTER

EQUL PC EQUAL-

EVAL PAL EVALUATE DESCRIPTOR

EXCH PB6 EXCHANGE

EXIT PRI EXFT

EXPU POl EXECUTE 5{NGLE MICRO, §INGLE POINTER UPDATE
EXSD PD2 EXECUTE 5 INGLE MICRD, DESTRUCTIVE
£a5U POA EXECUTE SFMGLE HICAD, UPDATE
FLTR PgB FIELD TRANSFER

GREQ plg GREATER THAN OR EQUAL

GRTR i GREATER THAN

HALT UBF CONDI T{DNAL HALT

HEYU varF INTERRUPT OTHER PROCESSORS
1cvp PCA INPUT CONVERT, DESTRUCTIVE
tove PCh INPUT GOWVERT, LPDATE

DIy PAL INTEGER DIVIDE

| BLE vha IDLE UNTIL INTERRUPT

1HKS PCF INSERT MARK STACK

INDX PAG INDEX

| NOF EDd FNSERT OVERPUNCH

INSE EDD INSERT CONDITIONAL

1N5G E09 INSERT DISPLAY SIaN

INSR L FIELD INSERT

INSY EBC INSERT UNCOMEHT!OHAL

{IRWL) VAD (HARDWARE PSEUDO-INSTRUCTION)
150L PoA FIELD ISOLATE

JOIN vhe SET TWD SINGLES TO GOUBLE
LAND F30 LOGICAL AND

LEQY 93 LOGICAL EQUIVALENLE

LESS PRH LESS THAN

LLLuy ¥BD LINKED LIST LOOKUR

LHOT P92 LOGICAL NEGATE

LOAD FED LOAD

LODT vEBL: LOAD TRANSFARENT

LoG2 VBB LEADING ONE TEST

PRINTED IN U.5. AMERICA ’ 30062TE



BURRQUGHS - B 6700 HANDBOOK

1-3

MHEMONIC

LOR
L5EQ
LTIE
LT4d
LTS
HEHR

HFLT
MINS
MKET
MPLW
MULT

MULY
MUYNUT
HYST
HAML
HEQL

NOOP
HTED
HTGR
NTIA
HYLD

HXLN
NXLY
DCRX
HE

DYRD

GYRN
PACD
PACY
(PCWL)
PUSH
ROIY
ROLK
RETH

RUFF
RPRE

RSN
RSIF
REUP
RTAG
RTFF

SAHE
SCLF
SCH|

SENO
SCRF

PROCESSOR OPERATORS

PROCESSOR OPERATORS, BY HNEWOMILS {Cont)

HERADECIMAL

COBE

Pl
FHB
PB3
PBE
PB2
£07

3]
EDO
PAE
PEF
P82

PBF
ED&
¥AF

NAME.

LBEICAL OR

LESS THAN DR EQUAL
LIT CALL 16 BITS
LIT CALL 48 BITS
LIT CALL & BITS
MOVE CHARACTERS

KOVE WITH FLOAY

NOVE WITH INSERT

MARK STALK

HAKE PROGRAM CONTROL WRRD
HULTEPLY

EXTENDED MULTIPLY
HOVE HUMERIC UNCONDITIONAL
WIVE TO STACK

O NAME CALL

FBD

UFE
vh7
Pe7
73
UFF

L
PAD
YES
PR}
PEA

PEB
ot
POg
VAE
Fah

P85
VBA
PAF
PO7
¥88

VB7
E0A
VBG
vas
POE

Pk
PCO
wha
V4B
43

HOT EQUAL
NO DPERAT I ON

INTEGERIZE, ROUWBED, POUBLE FRECISION

INTEGERIZE, ROUMDED
INTEGERIZE, TRUHCATED
INVALID DPERATOR

INDEX AND LOAD HAME
INDEX AND LOAD ¥ALUE
QCLCYRS {NDEX

LIT CALL OHE
OYERWRITE DESTRUCTIVE

QVERWRITE NON-DESTRUCT IVE
PACK DESTRUCTIVE

FACK UPDATE

(HARDWARE PSEURO-INSTRUCT INK)
PUSH DOWN STACK REGISTERS

REMAINDER &1vIDE
READ WITH LOCK
RETUAN

READ AND CLEAR OVERFLOW FLIP-FLQF

READ PROCESSOR REGISTER

ROTATE STACK DDWN

RESET FLOAT

ROTATE STACK UP

READ TAG FIELD

READ TRUE/FALSE FLIP-FLOP

LOGICAL EQUAL
SCALE LEFT

SLAN IH

SCAN QUT

SCALE RIGHT FINAL

FRINTED N L.5, AMERICA

8000276
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PROCESSOR OPERATORS
PROCESSOR OPERATORS, BY WMEMONICS (Cont)

HEXADEC I MAL
MNEMDNI ¢ CORE HAME

SCRR ] SCALE RIGHT ROUND

SCRS PLk SCALE RIGHT SAYE

SCRT PC2 SCALE RIGHT TRUNCATE

SEQD YFY SCAN WHILE EQUAL, DESTRULTIVE

SEQU YFL SCAN WHILE EQUAL, UPDATE

SFOE £0A SKIP FORWARD DESTINATICON CHARACTERS
$FSC £02 5kIP FORWARD SOURCE CHARACTERS
SGED ¥F1 SCAN WHILE GREATER @R EQUAL, DESTRUCTIVE
SEEY YFg SCAN WHILE GREATER OR EQUAL, UPDATE
SATD YF2 SCAM WHILE GREATER, DESTRUCTIVE
S&TY ¥FA SCAN WHILE GREATER, UPDATE

SINT whs ¢ SET INTERVWAL TUYHER

S150 PO STRING 1SOLATE

SLED F3 SCAN WHILE LESS OR EQUAL, DESTRUECTIVE
SLEU ¥FB SCAN WHILE LESS DR EQUAL, UPDATE
5LS0 VFD STAN WHILE LESS, DESTRUCTIVE

SLSY uFl SCAN WHILE LESS, UPDATE

SNED VFS SLAM WHILE WOT EQUAL, DESTRUCTIVE
SNEU YFD SCANM WHILE NOT EQUAL, UPDATE

SNGL PLD SET T SINGLE PRECISION, ROUNDED
SNET PLC SET TO SINGLE PRECISION, TRUNCATED
SPLT Vi3 SET DOUBLE TO TWO 5INGLES

SPRR VB9 SET PROCESSOR REGISTER

SRCH VBE HASKED SEARCH FOR EQUAL

SROC EDB SKIP REVERSE DESTINAT DM CHARACTERS
SRSC €03 SKIP REVERSE SOURCE CMARACTERS
STAG ¥B4 SET TAE FIELD

STBR PAY STEF AND BRAWEH

STFF PAF STUFF ENVIRONMENT

5TOD PES STORE DESTAUCTIVE

STON P8 STORE WON-DESTRUCTIVE

SUBT 21 SUBTRACT

SWFD iry SCAN WHILE FALSE, DESTRUCTIVE

SWFL Voo SCAN WHILE FALSE, UPDATE

SWTD yDs SCAN WHILE TRUE, DESTRUCTIVE

SWTU ¥ob SCAN WHILE TRUE, UPDATE

SX5H 4+ SET EXTERKAL SIGN

TEED FDG TABLE ENTER EDIT, DESTRUCTIYE

TEEY PoB TARALE ENTER E0IT, UPPATE

TEQD PE4 TRANSFER WHILE EQUAL, DESTRUCTIVE
TEQU PEC TRANSFER WHILE EQUAL, LPDATE

TGER PEI TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE
T&EU PEZ TRANSFER WHILE GREATER OR EGUAL, UPDATE
TGTD PE2 TRANSFER WHILE GREATER, DESTRUCTVE

TETU PEA TRANSFER WHILE GREATER, UFDATE

PRINTED (N L5 AMERICA B0002TE
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PROCESSCR QPERATORS

PROCESSOR OPERATORS, BY MNEMONICS (Cont)

 HEXADECIMAL

MNEMONIC CODE HAME
TLED PE3 TRANSFER WHILE LESS OF EQUAL, DESTRUCTIVE
TLEL PEB TRANSFER WHILE LESS OR EQUAL, UPBATE
TLSD PED TRAMSFER WHILE LESS, DESTRUCTIVE
TLSU PER TRANSFER WHILE LESS, UPDATE
TNED PES TRANSFER WHILE NOT EQUAL, DESTRUCT!VE
THEU PED TRANSFER WHILE NOT EQUAL, UPDATE
TRKS vy TRANSLATE
TUuKD PEE TRAMSFER UNCONDITIOMAL, DESTRUCTIVE
TIHU PEE TRANSFER UNCOMDITIONAL, UPDATE
TWFD vnz TRANSFER WHILE FALSE, DESTRUCTIVE
TWFU YDA TRANSFER WHILE FALSE, UPDATE
T™™OD PO4 TRANSFER WORDS OMERWRITE DESTRUCTIVE
TWOU [ TRANSFER WORDS OVERWR|TE UPDATE
W50 PD3 TRANSFER WORDS, DESTRUCTIVE
TS POB TRANSFER WORDS LPDATE
™TD ¥b3 TRANSFER WHILE TRUE, DESTRUCTIVE
TWTU ¥0B TRANSFER WHILE TRUE, UPDATE
UABD ol UNFACK ABSOLUTE, DESTRUCTIVE
UABY ¥o3 UNPACK ABSDLUTE, UPDATE
USND ¥bo UNPACK 51GNED, DESTRUCTIVE
USHU vol WMPACK SIGNED, UPDATE
VALC POf=>3F VALUE £ALL
VARI P95 ESCAPE T 16-BIT INSTRUCTIDN
WHOI vhE READ PROCESSOR | DENT|FICAT | D%
XTHD PLE SET TD DOUBLE PRECIS|ON
ZERD PBO LIT CALL ZERQ

PROCESSOR OPERATORS, BY NAME

HEXADEC FHAL

NAME HNEHONI € CODE
ADD ADD FBO
BIT RESET BRST P3E
BIT SET BSET Fo6
BRANCH FALSE BRFL L]
BRANCH TRUE BRTR FAl
BRANCH UNCONDITIONAL BRUN PA2
CHANGE SIGN BIT CHSN P3E
COMPARE CHARACTERS EQUAL, DESTRUCTIVE CEQD PFl
COMPARE CHARACTERS EQUAL, UPDATE CEQU . FFC
COMPARE CHARACTERS GREATER OR EQUAL, DESTRUCTIVE CGED PFl
FRINTED & U.5. AMERICA 3000275
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PROCESSOR OPERATORS

PROCESSOR OPERATORS, BY NANE (Cont)

HAME

COMPARE CHARACTERS GREATER OR EQUAL, UFDATE
COMPARE CHARACTERS GREATER, DESTRUCTIVE
COMPARE CHARACTERS GREATER, UPDATE

COMPARE CHARALTEAS LESS OR EQUAL, DESTRUCTIVE
COMPARE CHARACTERS LESS OR EQUAL, UPDATE

COMPARE CHARACTERS LESS, DESTRUCTIVE
COMPARE CHARACTERS LESS, UPOATE .
COMPARE CHARACTERS MOT EQUAL, DESTAWTIVE
COMPARE CHARACTERS NOT EQUAL, UPDATE
COMDITIOMAL HALT

COUNT BINAAY DNES

DELETE TOF OF STACK
DISABLE EXTERNAL INTERAUPTS
BIvIDE

DUPLICATE TOP OF STALK

DYNAMIC BIT RESET

DYMAMIC BIT SET

DYMAMIC BRANCH FALSE
DYHAMI{ BRANCH TRUE

DYNARIC BRAHCH UMCOMDIT]ONAL

OYMAMIC FIELD IRSEAT
DYHAMIC FIELD ISDLATE
DYNARIC FIELD TRANSFER
DYNAMIC SCALE LEFT
DYNARIL SCALE RIGHT FINAL

DYNAMIC SCALE RIGHT ROUND
DYMAMIC SCALE RIGHT SAVE
DYHAMIC SCALE RIGHT TRUMCATE
EMABLE ENTERMAL INTERRUFTS
END EMT

END_FLDAT
ENTER
EQUAL

ESCAPE TO 16~BIT IKSTRUCT IOM
EVALUATE DESCRIPTOR

EXCHANGE

EXECUTE 5/MGLE MICRD, SINGLE FOINTER UPDATE
EXECUTE SIMGLE MICRO, DESTRUCTIVE

EXECUTE SIMGLE MICRG, UPDATE

EXIT

EXTENDED MULTIPLY
FIELD IMSERT
FIELD |SOLATE
FHELD TRANSFER
GREATER THAN

PRINTED 1N LS. AMERICA

HHEHOWIC

CGEY
CeTD
CGTY
CLER
CLEY

CLSD
CLsu
CNED
CHEU
HALT

CBON
DLET
DEX|

DivD
DUPL

DERS
DBST
BEFL
DETR
DB

Dins
Bls0
DFTR
D5LF
DSAF

DERR
D5AG
DSAT
EEX!
ENDE

HEXADECIMAL
CODE

PF9
PF2
PFA
PF3
PFB

PFO
PFE
PF5
PFD
UoF

VBB
FBS
W7
P83
P87

P9F
P97
PAB
PA3
FAR

FaD
P3p
P99
PC1
FLT

PLo
PC5
PC3
Vb
EDE
FO5
FAB
P8C
Po5
PAC

PBG
PR
PDZ
PBA
PA3

PEF
Pac
FIA
PIB
PBA

3000278




BURROUGHS - B 6700 HANDBQOK

=¥

PRUCESS0R OFERATORS
PRGCESSOR DPERATORS, BY MAME (Cont)

HAME

GREATER THAM DR EQUAL
{HARDMARE PSELIDO- | NSTRUCTICN)
(HARDWARE PSEUDOD-INSTRUCTIDN}
IOLE INTFL INTERRUPT

THOEX

INDEX AND LOAD HAME

INDEX AND LOAD YALUE

INPUT CONWERT, DESTRUCTIVE
INPUT CONYERT, UFODATE
1NSERT CONDIT|OHAL

1NSERT DISPLAY SIGN
1HSERT MARK STACK
INSERT OVERFUNCH
INSERT NCOWDITIOHAL
INTEGER DIVIDE

INTEGERIZE, RDIMDED

INTEGERI ZE, ROMMMDED, DOUBLE PRECISION

INTEGERIZE, TRUMCATED
IRTERRUPT OTHER PROCESSORS
JHYALID OPERATOR

LEADING ONE TEST
LESS THAN

LESS THAM DR EQUAL
LIKKED LIST LODEUP
LIT CALL (HE

LIT CALL ZERD
LIT CALL 16 BITS
LIT cale 48 BiTs
LIT CALL § BITS
LDAI

LOAD TRANSPARENT
LOGITAL AND
LOGICAL EQUAL
LOGHCAL EQUIYALENCE
LOGICAL NEGATE

LOGICAL QR

MAKE PROGEAM CONTROL WGRD
MARK STACK

MASKED SEARCH FOR EQUAL
MO¥E CHARACTERS

MOVE HUMERIC UNCOMDITIONAL
MOVE TO STACK

MOVE WITH FLOAT

MOWE WITH INSERT

MULT I PLY

PRINTED IN 1.5, AMERIGA

MHEMOH I

GREQ
{1RWL)
(PLWL]
FOLE
IHDX

NXLHN
NELY
ICvD
1oyt
INSC

INSG
1RES
THOF
NSy
1oy

HTGR
NTGD
NTIA
HEYU
HYLD

LoGZ
iE5S
LSEQ
LLLy
ONE

ZERD
LTI&
LT4E
LT

LOAD

LooT
LAND
SAHE
LEQY
LNOT

LOR

HPLW
HEST
SACH
HCHR

MyYHU
M¥ST
HFLT
MI K5
MULT

HEXADEC IMAL
o CODE

PB3
YAD
YAE
Vi
PAR

PAS
PAD
FCA
FLE
EDD

EDS
PLF
EDGB
EDC
PRk

FBY
Va7
13
VAF
UFF

vE
PS8
]
VBD
FEI

PBO
FB3
PBE
PB2
PED

YEC
PaG
gL
P43
Pa2

il
FEF
PAE
VBE
EDF

ED6
VAF
ED1
EQ0
pa2

5000276
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PROC

HAME

- NANE

ESSOR DPERATORS

PROCESSOR OPERATORS, BY MAME (Cont)

CALL

NO OPERAT1ON
NOT EQUAL
BLCURS INDEX

DYE M

RITE DESTRUCTIVE

OVERWRITE HON-DESTRULTIVE

PACK
PALK
FUSH
READ

READ
READ
READ
READ
READ

REMA I

PESTRULTIVE

UPDATE

DWN STACK REGISTERS

AND CLEAR OVERFLOW FLIP-FLOP

PROCESSOR IDEKTIFICATION
FROCESSOR REGISTER

TAG FIELD

TRUE/FALSE FLIP-FLOP
WITH LOLK

HDER DIVIDE

RESET FLOAT
RETURN

ROTATE STACK DOWN
AQTATE STACK LF

SCALE LEFT

SCALE
SCALE
SCALE
SCALE

SCAN
SCAN
SLAN
SCAN
SEAN

SCAN
SCAN
SCAN
SCAN
SCAN

SCAN
SCAH
SCAN
SCAH
SCAN

SCAN
SCAN
SCAN

RIGHT FINAL
RIGHT ROUND
RIGHT SAYE
RIGHT TRUNCATE

IN
aut

WHILE EQUAL, DESTRUCTIVE
WHILE EQUAL, UPDATE
WHILE FALSE, DESTRUCTIVE

WHILE FALSE, WDATE

WHILE GREATER GR EQUAL, DESTRUCTIVE
WHILE GREATER OR EQUAL, UPDATE
WHILE GREATER, DESTRUCTIVE

WHILE GREATER, UPDATE

WHILE LESS OR EQUAL, PESTRUCTIVE
WHILE LESS OR EQUAL, UPDATE
WHILE LESS, DESTRUCTIVE

WHILE LESS, UPDATE

WHILE NOT EQUAL, DESTRUCTIYE

WHILE HOT EQUAL, UFDATE
WHILE TRUE, DESTRUCTIVE
WHILE TRUE, WPDATE

SET DOUBLE TO TWO SIMGLES
SET ENTERNWAL 516N

PRINTED IN U.5. AMERICA

HHEMOWI T

HAMC
RODF
MEGQL
GCRY
OvRD

OYRN
PALD
PACU
PUSH
ROFF

WHOI
RPRR
RTAG
RTFF
RBLX

ROV
RSIF
RETH
RSDN
R&LP

SLLF
SCRF
SCRR
5CRS
SCRT

SCNI
SCND
SEQU
SEQU
SWFD

SWFU
SGED
SEEU
5GTD
56TU

SLED
SLEU
5LSD
sL5Y
5HED

SHEU
SWTD
SWTU
SFLT
SASN

HEXABEC I AL
CODE

Phi=>7F
UFE
pée
vas
PBA

FEB
PRl

PG
PBA
PO7?

VAE
ved
LLH
POE
YBA

P25
EDh
PA7
VB 7
VB

pLo
PLS
PLE
1]
PL2

vas
LL e
VFh
YFC
¥Dh

YD
LEa
¥F9
WF2
YFA

¥F3
VFB
VFQ
vFi
YFS

vFD
Vo5&
¥op
yu3
PRG

5000276
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PROCESSOR OPERATORS
PROCESSHR OPERATORS, BY WAME {Cont)

NAME

SET INTERVAL TiMER

SET FROCESSOR REGISTER

SET TAG FIELD

SET TO DOMELE FRECISIQN

SET T SINGLE PRECISION, ROUNDED

SET TQ 5INMGLE PRECISIDN, TRUNCATED
SET TWQ S{NGLES T( [MHUELE

SKIF FORWARD DESTINATIGN CHARACTERS
SKIP FORWARD SDURCE CHARACTERS
SKIP REVERSE DESTIMATION CHARRCTERS

SKIP REVERSE SOURLE CHARACTERS
STEP AND BRAMCH

STORE DESTRUCT|VE

STORE NOM-DESTRUCT | VE

STRENG |SOLATE

STUFF EMVIRONMENT

SUBTRACT

TABLE ENTER EDFT, DESTRUCTIVE
TABLE ENTER EDIT, UPDATE

TRANSFER UNCOWDITIGHAL, DESTRUCTIVE

TRANSFER UNCONDITIONAL, UPQATE
TRANSFER WHILE EQUAL, DESTRUCT|VE
TRANSFER WHILE EQUAL, LIPDATE
TRANSFER WHILE FALSE, DESTRUCTIVE
TRANSFER WHILE FALSE, UPDATE

TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE
TRANSFER WHILE GREATER QR EQUAL, UPDATE

TRANSFER WHILE GREATER, DESTRUCTIVE
TRANSFER WHILE GREATER, UPDATE

TRANSFER WHILE LESS OR EQUAL, DESTRUCT|VE

TRANSFER WHILE LESS OR EQUAL, {PDATE
TRANSFER WHILE LESS, DESTRUCTIVE
TRANSFER WHILE LESS, UPDATE

TRANSFER WHILE WOT EGUAL, DESTRUCTIVE

TRANSFER WHILE NOT EQUAL, UFDATE

TRANSFER WHILE TRUE, DESTRULT|VE
TRANSFER WHILE TRUE, UPDATE
TRAMSFER WORDS OWERWRITE DESTRUCTIVE
TRANSFER WORDS OVERWRITE UPDATE
TRANSFER WORDS, DESTRUCTIVE

TRANSFER WORDS, UPDATE
TRANSLATE

UNPACK ABSDLUTE, DESTRUCTIVE
UNFACK ABSOLUTE, UPDATE
UNPACKE. STGNED, DESTRUCTIVE

UNPACK 51GNED, UPDATE
YALUE CALL

PRINTED IN L3 AMERICA

HHEHONIC
ST
SPRR
STAG
XTHD
SHGL

SHGT
JOIH
SFOC
SF5C
SROC

SR&C
5TER
5TaD
ETON
5150

STFF
SUBT
TEED
TEEU
TUND

TINY
TEQD
TEQU
TWFD
TWFU

TGED
TGEU
TETR
TeTu
TLED

TLEU
TLSD
TisU
THEDR
THELH

TWTD
TWEU
TWaD
WO
WS

T™SU
TRHNS
UABD
yABL
USHD

V5N
VALC

HENADECI MAL
CObE
V45 ¢
LiE]
VEL
PCE
PCR

PCL
wh2
Eba
EDZ
EDB

ED3
PAL
PBS
PES
POS

PAF
PE1
P
POE
PEG

FEE
PEL
PEC
o2
VDA

PEI
PEZ
PEZ
PEA
FE3

FEB
PED
PEB
PES
PED

VB3
VDB
FDh
£OC
PD3

POR
Yo7
¥o)
¥o9
¥DO

¥Dg
FOQus 3F
MIOC2TE
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PROCESSOR OPERATORS .
PROCESSOR OPERATORS, BY HEXADECIMAL CODE

HEXADEC  MAL,
COpE HAME MHEMOH IC
POB=x3F YALUE CALL VALE
Phpe7F HAME CALL HAHC
vz SET TWO 5INGLES TO DOWBLE JOIN
Vi3 SET DOUBLE TO TWD $INGLES SPLT
vih MHLE UNTIL INTERRUPT . IDLE
Va5 SET INTERVAL TIMER HI
vhé ENABLE EXTERMAL [NTERRUPTS EEX|
vh7 DISABLE EXTERNAL INTERRUPTS nEX|
vhA SCAN IN SCHI
vhe SCAN OUT SEND
Y4E READ PROCESSOR IDENTIFICATION Wk
Vi {NTERRUPT OTHER PROCESSORS HEYU
#80 ADD AnD
PB1 SUBTRACT SUBT
P82 MULTIPLY HULT
P83 DIVIDE olvb
PiA ENTEGER DIVIDE v
P85 REMAEMPER D1¥IDE - ROV
vBs QCCURS THDEX OCRY
(S INTEGER | ZE, TRUNCATED NTIA
PRy INTEGERIZE, ROUNDED NTRR
V87 INTEGERIZE, ROUNDED, POUBLE PRECISION NTGD
PBE’ LESS THAN LESS
(35 GREATER THAN OR EQUAL GREQ
PBA GREATER THAH GRTR
PBB LESS THAN OR EQUAL LSEQ
vBa LEADIHG DNE TEST LBG2
PBC EQLAL EQUL
PBD HOT EQLAL NEQL
PBE CHANGE SIGH BIT CHSN
PBF EXTEHDED MULTIRLY HULX
Pa0 LOGICAL AND LAND
Pl LOGICAL OR LOR
P2 LOGICAL HEBATE LNOT
Pyl LOGICAL EQUIVALENCE LEQY
POk LBEICAL EQUAL - SAME
F95 ESCAPE TO 16-BIT {KSTRUCTION vanl
P96 BIT SET BSET
Fa7 DYWAMIC BIT SET DBST
P98 FIELD TRAWSFER FLTR
P9g GYNAMIC FIELD TRANSFER OFTR
P9A FIELD {5SOLATE 1S0L
PSB DYRAMIC FIELD |SOLATE D1S0
PaC FIELD INSERT INSR
P9 DYNAMIC FIELD INSERT DENS

PAINTED IN U % AMERICA 5000276
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HEXADEC I NAL
CODE

POE
PaF
PAD
FAl
FAZ

PA3
PAd
PAS
PRG
Y

]
PAS
PAf
PAB
PAC

PAD
VAD
PAE
VBE
PAF

VAF
4.l
-1}
PEZ
PEB3

PRY
veh
[4:13
i
13

i)
PBT7
VBT
FBE
Vel

PR
VYB3
PBA
vBA
PBR

YEB
YEBC
PED
vep
PRE

PROCESSOR OPERATORS

PROCESSOR OPERATORS, BY HEXADECIMAL CODE {Cont)

NAME

BIT RESET

OYNAMIC BIT RESET
BRANCH FALSE

BRANCH TRUE

BRANCH UNCOND | TIONAL

EXIT

STEF AHD BRANCH
INDEX AND LDAD NAME
INDEX

RETURN

DYNAMIC ERANCH FALSE
DYHAMIC BRAMCH TRUE

DYNAHIC BRANCH UNCOND|TIONAL

ENTER
EYALUATE DESCRIPTOR

{NDEX AND LODAD YALUE
[HARDWARE PSEUDO-OPERATDR)
MARE STACK

[HARDWARE PSEUDO-OPERATOR)
STUFF ENVIROMMENT

MOVE TO STALK
LIT CALL ZERD
LIT GALL ONE

LIT CALL B BITS
LIT CALL 16 BITS

PUSH DOWN STACK REGISTERS
SET TAG FIELD

DELETE TOF OF STALK

READ TAG FIELER

EXCHANGE

ROTATE STACK UP
DUFLICATE TOR OF STACK
RATATE STACK DOWH

STORE DESTRUCTIVE

READ PROCESSOR REGISTER

STORE NON-DESTRULTIVE
SET PROGCESSOR REGISTER
OYERWRITE DESTRULTIVE
READ WITH LGCK

QYERWAITE NON-PESTRUCT PVE

COUNT BINARY QNES
LOAD TRANSPARENT
LOAD

LINKER LiST LODKUR
LIT CALL 48 EITS

FRINTED 1N U.5. AMERICA

MHEHOH I €

BRST
DERS
BRFL
BRTR
BRUN

EXIT
STER
NXiH
1HDX
RETH

DEFL
PRTR
DEUN
ENTR
EYAL

NXLW

LTIR

PUSH
STAG
DLET-
RTAG
EXCH

RSUF
DUPL
RSDN
5700
RPRR

ETON
SPRR
aved
ROLK
DY RN

CBON
LODT
LOAD
LLLU
LT48

BO00276
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FROCESSOR QPERATORS

HEXADEL IMAL
LODE

¥BE
FBF
FLO
4]
PC2

FL3
Peh
PCS
rLE
PCY

PCh
FC2
PCA
PLE
FLe

PLO
PLE
PCF
EbD
FDO

VDo
EDI
POl
ol
ED2

POZ
vo2
ED3}
F03
¥o3

EDL
PO4
VoY
£05
£05

o5
EDG
]
ED7
FB7

¥o7
ED#
Po#
vo&
EDg

PROCESSOR OPERATDRS, BY HEXADECIMAL CODE [Cont)

HAME

MASKED SEARCH FOR EQUAL
MAKE PROGRAM DONTROL WORD
SCALE LEFT

DYNAMI € SCALE LEFT

4CALE RIGHT TRUNCATE

DYMAMIC SCALE RIGHT TRUNCATE
SCALE RIGHT SAVE

DYHARIC SCALE R1GHT SAWE
SCALE RIGHT FINAL

DYHAMIC 5CALE RIGHT FIMAL

SCALE RIGHT RIOUND

DYNAMIC SCALE ®EGHT ROUND

VNFUT COMYERT, DESTRUCTIVE

1HPUT COMVERT, UFDATE

SET TO SINGLE PRECISION, TRUNCATED

SET TO SIMGLE PRECISION, ROUNDED
SET TG DOUBLE FRECISION

FNSERT MARK STACK

MOVE WiTH 1NSERT

TABLE ENTER EDIT, DESTRUCTIVE

UHPALK S|GNED, DESTRULTIVE
HOVE WITH FLOAT

PACK DESTRUCTIVE

UNPACK ABSOLUTE, DESTRUCTIYE
SKIF FORWARD S0URCE CHARACTERS

EXECUTE 5INGLE MICRD, DESTRUCTIVE
TRANSFER WHILE FALSE, BESTRUCTIVE
SKiP REVERSE SOURCE CHARACTERS
TRANSFER WORDS, DESTRUCTIVE
TRANSFER WHILE TRUE, BESTRUCTIVE

RESET FLOAT

TRANSFER WORD, OVERWRITE DESTRUCTIVE
SCAN WHILE FALSE, DESTRUCTIVE

END FLOAT

STRING ISOLATE

SCAN WHILE TRUE, DESTRUCTIVE
MOVE HUMERIC UNCOMDITIONAL

SET EXTERNAL SI1GN

MOVE CHARACTERS

READ AND CLEAR OVERFLNW FLIF-FLDP

TRANSLATE

FNSERT OVERFUNCH

TABLE ENTER EDIT, UFDATE
EIHPACK 51GNED UIPDATE
INSERT OISPLAY S1GH

PRINTED N U.5, AMERICA

HREMAH]C

SRCH
MPCH
5CLF
BSLF
SCRT

DSRT
SLRS
D5RS
SCRF
ISRF

SCRR
NSRR
1CVD
1w
SNET

SHGL
XTHD
IMKES
MINS
TEED

USHD
MFET
FACD
UAED
SFSE

Exst
TWED
SRSC
TSN
THTD

RSTF
TWON
SWFD
ENDF
5150

SWTI
MUNL
S5X5N
HELHR
ROFF

TPHS
1NOP
TEE{!
L1SHY
INSG

000278
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PROCESSOR OPERATORS
PROCESSOR OPERATORS, BY HEXADECIMAL CODE [Cont)

HEXADET IMAL
LObE HAHE MNEMONIC
PR PALY. UPDATE PACU
vo3 UNFACK ABSODLUTE, UPDATE 1LY 1)
EDA SKIP FORWARD DESTINATION CHARACTERS SFOC
PO EXECUTE SINGLE MICRO, UPDATE £xs5u
YDA TRANSFER WHILE FALSE, UPDATE TWFU
EDB SKIP REVERSE DESTINATIOM CHARACTERS SROC
PDE TRAMSFER WORDS, LPDATE Twsl
VOB TRANSFER WHILE TRUE, VFDATE TWTU
ERC INSERT UNCOWDITIONAL INSU
PO TRAMSFER WORDS DVERWRITE UPDATE TwiIl
L] SCAN WHILE FALSE, UPDATE SWFU
EDD INSERT COWDITIDNAL ENSC
POO EXECUTE SINGLE MICRO, SINGLE POINTER UPDATE EXPU
VoD SCAN WHILE TRUE, UPDATE SWTU
EDE EHND EBMT EMDE
PDE REAf TRUESFALSE FLIP-FLOP RTFF
UDF CONDITHONAL HALT HALT
PED TRAMSFER WHILE LESS, DESTRUCTIVE TLSD
PE1 TRAMSFER WHILE GREATER OR EQUAL, DESTRUCTIVE TRED
PEZ TRAMSFER WHILE GREATER, DESTRUCTIVE TGTD
PE] TRANSFER WHILE LESS DR EQUAL, DESTRUCTIVE TLiED
PE4 TRAWSFER WHILE EQUAL, DESTRUCTIVE TEQR
PES TRANSFER WHILE HOT EQUAL, DESTRUCTIVE THET
FE& TRARSFER UNCOWDITIONAL, DESTRUCTIVE TUHD
PES TRAKNSFER WH{LE LESS, UPRATE TLSU
PE9 TRANSFER WHILE GREATER OR EQUAL, UPDATE TREL
PEA TRAMSFER WHILE GREATER, UPDATE THTU
PEB TRANSFER WHILE LESS DR EQUAL, UPDATE TLEU
PEL TRANSFER WHILE EQUAL, UPDATE TEQU
PED TRANSFER WHILE MAT EQUAL, UPOATE THEUW
PEE TRANSFER UNCONDITIONAL, UPDATE TUNU
PR COMPARE CHARACTERS LESS, MESTRUCTIVE [AR:11]
¥FO SCAN WHILE LESS, DESTRUCTIVE SLED
PF1 COHPARE CHARACTERS GREATER DR EQUAL DESTRUCTIVE  CRED
¥FI SCAN WHILE GREATER OR EQUAL, DESTRUCTIVE SGED
rF2 .. [CDMPARE CHARAGCTERS GREATER, DESTRUCTIVE CaTR
vFZ SCAN WHILE GREATER, DESTRUCTIVE sGTh
PF3 COMPRRE CHARACTERS LESS OR EQUAL, DESTRUCTIVE CLED
YF3 SCAN WHILE LESS OR EQUAL, DESTRUCT IVE SLED
FFY COMPARE CHARACTERS EOQUAL, DESTRULCTIVE . CEQD
VFh SCAN WHILE EQUAL, BESTRUCTIVE SEQD
PF5 COMPARE CHARALTERS MOT EQUAL, DESTRUETIVE CNED
¥F5 SEAN WHILE HOT EQUAL, DESTRUCTIVE SHED
PFl COMPARE CHARACTERS LESE, UPDATE CLSU
YEE SCAM WHILE LESS, UPDATE 5L5U

FRINTED IN U.5. AMERICA 800037TE
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PROCESSOR OPERATORS

PROCESSOR OPERATORS, BY HEYADECIHAL CQUE (Lant)

HEXADEC | ML
__LODE MW
FF9 CUOMPARE CHARACTERS GREATER 0R EQUAL, UPDATE
¥F9 SCAM WHILE GREATER OR EQUAL, UFDATE
PFA COMPARE CHARACTERS RREATER, UPDATE
WA SCAN WHILE GREATER, UPDATE
PFR LOMPARE CHARACTERS LESS OR EQUAL, LUPDATE
VFE SCAM WHILE LESS OR EQUAL, UPDATE
PFFC COMPARE CHARACTERS EQWAL, LPDATE
YFC SLAN MHILE EQUAL, UPDATE
PFO COWPARE CHARACTERS WOT EOUAL, UPDATE
¥ED SCAN WHILE HGT EQUAL, UPDATE
UFE HG GFERAT ION
UFF 1RAL 1D GRERATOR
FUNCTIONAL DESCRIPTION OF OPERATORS

MMEMDN I C

[Anal}
SREU
£eTy
L5TV
(4831}

SLEU
CEQu
SEqQU
£NEY
SHEU

Ll
NYLD

This table provides a shorcthand deseription of the actian of each gper-
ator. The tsble provides for each operator ateck conditions necessary
to inltlalize the operatien, a guick description of the action of each
operator, the resultant steck condltiens, and a reference to the ap-

propriate hardware fiow charl, Stack condliions are indicated by: a

dash (-}, neither reglster used; a zero (0}, reqgistar empiy; a one (1),
register full or valid; and a two (2], thls register ignered,

Legend of aymbots used:

- replaced by or loaded from
L addressed by
Tt as defined by

1 contents of
memcTy
greater than
lass than
right shifred by
Teft shifted by
greater of equal
less than or =qual
egual
not equal
1imes
arithmeric plus
arithmetic minus
complenant of
Engl1sh conjuncrion
logleal “or'

voa e
o

GurR 5 5 IR

om 1 kR TRAAN
3
a2

a0
ama

32

PRIKTED [N L1.5. AMERICA

logical “'end"
divide

than

sachanged with
operation compiete
avaivate

memary protect blt
I memory

maln core memory
pseudo call on

mast signiflcant digit

Teft justified
right Justifled

contants within ars re¢peated

it equlvalent
address adder
"L reglstar

Specific bIE of (" ragister

Y ragister

S005ZTE
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FARILIES F, G, H GLOSZARY OF UNIQUE HAMES

ALDW

CHPL

COMT

DERR

LFRJ

org

pic

DFRF

DREL

D5Z

DTRJ

EELX

EEZL

ExPi

EXPL

EXSF

EXTF

FINI

THEK

allgw memory prolect Lo
Interrupt

conditional haly level
capare type operators
detcriptor arrgr
dizplace from right
Justified charscter

pesitlon

destinatlon charagter
polnter register

destimation character
pointer, taken in
reverse order

dastlnation palnter read
anly flip-flop

destination polntar
reguired

destination size register
displace to right

justifled character
position

x

Evregister aquals load

E-ragister equals zero
or MADF

execute Singi¢ pointer
flip-flop

execute single polnter
leve!

axecute singie shor
fl1p-flop

#uternal slgn flip-flop
finish of end edlt

inhiblt back up

FRINTED W .5, AMERICA

HGIF

MHME

HELL

HIHG

NYLD

HNYLF

#2R2

FZR3

PZRY

QFut

qFo2

QFd3

QFOY

RNTR

SEQD

SERR

1B

PROCESSOR OFERATORS

meve wlth insarl or move
with float

move pumarlc ungandltional
or move charactérs

£, =, operatoars

not "insert evergunch’
invalid operator level,
and part of interrupt

handler

Invalid fllp-flop {for
pseude call HYLO)

binary two stored in P2
Interrupt paramtter

binary three stgred In P2
Intarrupt paramgtsr

binary four stored in P2
interrupt parameter

favalid operatar Interrupt
flip=flop

presence bit interrupt
Filp-flop

memary protected interrupt
flip-flop

segmented array Interrupt
flip=flop

retyrning to table edlt
made from Interrupt

source character equals
dest. char.

error resuiting from
compare Lest

source charactor pointar
reqister

S50003%E
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PROCESSOR OPERATORS

FAMILIES F, G, H GLOSSARY OF UNIQUE HAmES {CONT)

siC

SOPF

SaTY

582

TEEF

source character pointer,
taken in reverse order

source pointer equals an
aoperand

scan of transfer while
Compare

source slze registen

table entar edlt flip-fiop

FRINTED 1N U.5. AMERICA

TEEL

TFOF

UABL
USHL
UPDF

XRGF

table snter edit level

true/false occupied
fFllp-flop

unpack absolute Tevel
unpack signed level
update flip=flop

¥ register {8 occupied

B000ZTE



TAEINYT CEN NI QILNIYS

SLE0008

o’

R S — R
HECESSARY STACK STACK AFTER | HARDWARE
HEX CODE [ MNEHOHIL | FAMILY OPERATOR CONDITIONS APERATOR ACT|ON OPERAT | QN FLOW LHART
AROF | BROF AROF | BROF
POOIF VALED c Value Calt 1] 2 pnn = [syllable cnel, MAnn = 1 2 ch
[Dan] + }'syllable twol,
AreMEHAAn, If A {50:3] = axo,
then AROF+1
If A[50:3] = 100, then
A[50:351+0 and AROF~1
If a[50:3] = 001, then
ArHMBIRW
If A[50:3] = 101, then
ArMED .D.
P3F-~TF N&AC [ Mame Call [ 2 bnn = {syllabla onel, Mann = 1 ] 1]
[orn] + [ayliable twol,
Ar+Mann, A[50:2]+001, and
ARDF=1,
W42 JOIH [ Sab two L 1 Ar+¥r, ARDF<D, and BRE&G+] o 1 €53
singles to
double
vh3 SPLT C sat double o 1 Yr+fir, BRASHD, Yrhge0, and AROF+] 1 £53
1o tWe ’
singles
vl I0LE [ tdle till - - |IHF<0, Processgr operation - - €55
interrupt suspanded until {EXTI, PTPI,
or ITIS)+1
Vig SERT [ Set Inter- 1 2 Ar 1s Integerlzed. Interval Q 2 £52
val timer timer+A [10:F1]

SHOLYHILO HOSSII0dd

ACOAANYH 0029 9 - SHONONENGA

L1-1



YAMIRY £°A NI QILmIEd

L ZO00E

NECESSARY STACK STACK AFTER | HARDWaRE =
HEY, CDDE | MMEMGN I | FAMILY QPERATOR CRHDITIONS DFERATOR ACTION UPERATION | FLOW CHART §
ARDF gROF ARDF | AREF biid
R - =‘ ¢
<
=
vk EEXI t Enabln - - RESF=0 and 11HE+0 - - 173 2
external g
Interrupts =
o
w7 DEX| 4 Dissble - - 1[MFe] and HCSF+1 - = €55 %
external
interrupis
Vin SCml [ Scan In I a ar-bx: : fAr] a 1 (4%
ViB SCHD C Scan out 1 1 BredPi ;s [Ar) ] ] 5%
VhE WHO | [ Read pro- Q 2 Pracessar identificationes(2:3] 1 2 | C54
cessor
idantifi-
catlon
ViE HEYL [ Intarropr - - PTPI=I - - 54
ather
processer
(20 Abp & Adg ] ] Bredr+Br ar BrYreArXre®rye (f aq ] L%}
ARWG = 1 andfor BRI = |
[0 SUBT A Subtract t 1 Brebr-gr or Brir<Bryr-tede 14 & 1 A3
ARk4 = 1 andfor BREY =1
pBz MULT A Hultiphy 1 1 Brefipzar or BryrBrirxArir 1f g 1 FAL
ARLY = 1 padfor BRHD = |
Pl Fama ~ Eat -

#L-1

AOORAINYH 0049 ¥ - SHONOIANA



VIHIWY "5 NI DILWIHG

HLZOO0G

MECESSARY STACK STACK AFTER | HARDWARE
HEX CODE | RNEMDHIC | FAMILY OPERATOR COND I TiONS DFERATOR ACTION OPFERATIQON | FLOW CHART
ARQF BROF AROF {BRDF
PE3 DIve A Dlwide | 1 Br+Briar or BrYr+Bryc/Arie if ] 1 A28
ARLS = 1 andfor BRAS = |
[5:1] 101y A Inteager 1 1 Br+Brfar untll B[4l = 0 or q ] A2y
divide Brir+BryrfArkr until
Bl4h:6] = 13 and ¥[47:9] = 0 when
ARLS = | and/or BRYS = 1,
PG ROIY A Remainder 1 1 Br/hr until B[A4:6] =0 and BreBE.| O 1 R2H
divide Bric/trXr untTl B[&44:6] = 13 #°
¥[57:9] = 0 and BreBB whan
ARLY = | and/or BRAG = 1
yig DLRE & Bocurs 1 ] Bl15: 1611 {e{15:16] -t I=n[47: 161 4] D 1 a51
index al15:16]
PR HT1A A Integerize, a 1 Bres<by B[hH:6] when BRUE = 0 0 ] a2
truncated until B[4h:6] =0
Bre=by B{4A:6] when BRAE = 1
until B[&4:E] = 0 i
2
PE7 WTGR A Integerize @ 1 Br << by B[44%:6] when BR4E & O, 0 1 f42 5]
rounded unt1l B‘f&lnﬁl -0 ]
gr »» by B{44:6] when BRME = 1, g
until B[46:6] = & =
Br+[Br] + 1 whan Y[38:31%4 %
m
£
3
<
i}
[}

AOOGONYH 00L% 9 - SHONOWEND
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TAHINY SN KW QJLNIHd

BLTODCS

()

NELESSARY STACK STACK AFTER | HARDWARE ;;
HEX COPE | MHEMONIC | FARHILY DPERATOR COMD 1T JONS OPERATOR ACT|OH OFERAT | H FLOW CHART g
ARCF | anoF AROF|BROF m
]
2
vB7 NTGED A Intwgerize a 1 BRAS+1 iF BRAGA. 4] 1 AL7
rounded, Br¥r »> wntll B[A%:6] = 13 * 2
daub | ¥[47:9] = O whan BRHG = ! ar m
preclsTon BRME = 0 & B[4h:6]<13 ?
Be¥r << until B[44:6] = 13 and E;
¥[47:9] = 0 when BR4S = O and 29}
BL44:E]=13
Bry¥r+Be¥r + 1 [f XR3IE = 1
788 LESS A Less than 1 ! BROO+1 and B[50:501+0 if Brear [ 1 A38
B[50:511<0 if BrizAr
p&g GREQ & Greater 1 1 BROO=1 and B[50:50]+0 1f Brrar 0 1 A38
than egual B[50:51]+0 1f Brear
P8a GRTR A Greater 1 1 BROG+1 and B[50:501+0 if Brxfr 13 1 AR
than a[50:50)+D if Brefr
PEB LSED A Less than 1 I BROO+1 andt B[50:50)~0 if Brzpr o 1 A38
or equa!l Bl[50:81]+0 if BrxAr
BB Log2 A Leading o 1 eretonn + 18 ¢ 1 253
one test
FaC EQUL A Equal ] 1 BROD+! and B[50:50]+0 |f Br = Ar 0 1 A38
BI5O:51]=0 1f Br # Ar
PED HEQL A Hot equal 1 1 BROOC] and B[50:50]+0 if &r # Ar Li] 1 A38
B[5a:511+0 if Br = Ar
~ L B i —

BZ-1

AOOBANYH O0L% 8 - SHONOWINS



YHIWY SN N QZLNIYY

FLI0005

KECESSARY STACK STACK AFTER | HARDWARE
MEX CODE | MHEMON IC | FARILY DBFERATOR CONDITIONS JPERATOR ALTION OPERAT | OH FLOW CHART
ARGOE BROF ARQF | BRIF
PEE CHSH A Change 1 H ARbE AHREE 1 2 AHE
sign hie
PEF MULX A Extended 1 1 BrYrrArsBr and BRAG-1 1F BRAY = @ o 1 AlS
muleiply Brr-ar{rxBeyr 1 BRAT = 1
Fa LAND B Legical | 1 Bram-1 when BRhm = 1 and ARnn = 1 Q 1 Bl
and if ARMY = 1 or BR43 = 1 then
¥Rane | when XPnn = t and YRnn = 1
Fa1 LOR B Legical aor 1 I BRurr | when BRnn = 1 and/or a 1 Bl
Arnn = 1, If AR4S w 1 or
BA4S = 1, then VRnns] when
‘Rnn = | andfor XRon = 1
Po2 LHOT B Logical 1 2 AL47:48]+2A[47:48) when BRYS » 0 1 2 B3
negate Alb7z4B]~aA[47:48] and
K[h7:4B]~AR[47: 48] when BRED = 1
P43 LEQY B Logicat 1 1 BRnhe 1 when BRpn = ARnn 1] 1 Bl
agquiva=
lence
Pk SAME B Logical 1 I BABO+] and B[50:50)+0 when L 1 B2
equal a[50:51] = B[50:51]
BESO:51]+D whan A[G0:51] #
B[50:57]. If ARYS = 1 or BRLS = I;
BROG+1 and BI5G:50]40 when
A[50:51] = B[50:51] and £[50:51] =
¥[50:51] or B[S0:511<0 If
a[50:51] we B[50:52] or X[50:52] #
¥[50:52]

SHOLYHT4C HOSSID0Hd

ADQIQNYH 009 8 - SHONOBENA
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94 2000%

NECESSARY STACK STACK AFTER | HAROWARE ;
HEX CODE | MNEMONIC | FAMILY GPERATDR CONDIT JONS OFERATOR ACT EOM DPERATION | FLOW CHART g
ARDF BROF ARQF J BROF m
@
=]
P95 YARL - Escape to - - YARF+I - - F1 =
16-b1t g
ingtruc- m
tlon 3;’;
2
P& BSET ] Bit set I n K = [zecond syllablel. TOA+K, 1 b 817 =
Tom=(K-13, O15+{G-K), and b
BROG=).  ARnmeBRDD::TOA, TOM,
and 01§
Py ' | DBST B Dynamic i) I Integerized value of Br = K. t o 1]
blt sgt ToAK, ToM={K=1},
1 o BIS<(0-K), and BRDO+I.
ARnr-BROG: (Y04, TO and G5
pufl FLTR B Fleld 1 1 k = [4econd syllablel, g 1 B4
transfer G o= [third syllanlel],
L = ffourth syllable]. Tha-k,
TOH+K=L, snd D%« (E-K).
Brefr::T0A, TAM, and 015
P39 DFTR B Bynamic 1] 1 Integerized valye of Br = L. 1] 1 B
fleld ar+r
transfer o 1 Inteqerized value of Br = G,
ACR-AR and BerCr
a 1 Integerized value of Br = K,
r—~EB
1 1 TaAK, TOM+(K-L}, and
DIS+{5-¥).
BreAr::THA, TOWM, and DIS
Fal . -~ — —,

-1

NOORONYH 0047 8 - SHONQUANE



VORMIAY SN Nl A3LKNIND

HLTOO0E

Ry

Ry R p— R
HECESSARY STALK STACK AFTER | HARDWARE
HEX CODE | MNEMONIC | FAMILY OFERATOR COND [ T10NS OPERATOR ACTION OFERATION | FLOW CHART
AROF BROF ARDF | BROF
P3A 1500 B Field 1 q G = [seeond syllable]l and o 1 BI3
isalate L = [third syllable].
TOA~{L=1}, TOMe4T, and
DIS+{G+1-L]. Brear::TOA, TOM,
and DIS
P38 150 B Dynamic g 1 Integerized value of Br = L. 1 a B15
fiald t=(L=1}
Taolate a 1 Integerized value of Br = G.
a i ToA-(L=1}, TOM<&7, and
Bls+(t+l-1),
Ar+Br::TOA, TOM, and DIS
Pac INSR B Fiald 1 1 Second syllable = K, third 0 1 BY
Ihsart syllable = L. TOA<K, TOM=[K-L},
and 015-{L-1-K}.
Brear; :TOA, TOM, and D1S
Pa DINS B Dyhamic I 1 Integerized value of Br = L. o 1 Bi1
fiald Ar+Lr
[nsert i3 1 Integerizad value of Br m K,
a 1 TOA=K, TOMe(K-L), and
Drs={L-1-k].
Brefr::TOA, TOM, and DIS
FIE BRST B Blt reset 1 D Second ayllable = #:TOAK, 1 L] B17
ToM(K=1}, Dls<(0-K} an
BROOHA,  ARnI-BROG: :TOA, TOM,
and BIS

SHOLYYILO HOSSIAZOUL

MOOBANVH 0049 8 - SHONQAANE



YIHIAY SN N QILNINd

FLI0006

HEX CODE

MNEMON I C

FAMILY

GPERATOR

NECESSARY STACK
COWDITIONS

ARGF BROF

GPERATOR ACTION

STACK AFTER
OFERATION

AROF | BROF

HARDWARE
FLOW CHART

POF

PAO

FAL

PA2

PA3

DBRS

BRFL

BRTR

BRUW

EXIT

Dynamie
hit reset

Branch
false

Branch
true

Branch un-
conditignal

Exlt

[ 1
I o

Integeri2ed valus Br = K, TOA+K,
ToM={K-1), DI5+{0-K), and BROOG.
Arnp+BROO: :TOA, TOM, and DIS

[Second syllable]+C[7:8],
FsRei[7:3], cf7:Bl=c[15:8],
[Third syllablel-C[7:8],
PIR~C[12:13], ma=[PIR)+[FBR],

end FreMBHA [ ARDO w O

PSR+PSR+3 and ADJ(O,1) if AROD = 1

[Second syllable]=C[7:9]
psheciz:3], cl7:8]-c115:41,
[Third sytlablal+C[7:8],
PIRC[12:13], Mae[PIR]+[PBR], and
Fe<HEMA |F ARDD = 1, PSR={P5R+3}
and ADJ{O,1} §f AROOD = ¢

[Second syllablal+c[7:8],
PSR-L[7:3], €[7:8]-C[15:8],
[ThiTd syllablel-C[7:8F,
PIR+C{12:13], Ma<[PIR]+[PBR],
and PreMEMA

cr-Ma[Fl+e1, PSR-C[35:3],
LLCfI8:5], POReC[13:14],
s+[posR]+],

BOS interrupts+d = (F] - [BOSR]+I,
TreM@[F], Fe[F] - Cli3:14],
BUF<[F] = C[13:14]. SUFL+

when [TEMP - [BUF]20.

CreM@[BUF] and PBR+C]F9:20]

PN

L3 i

B13

413

ché

T46

L3a

SHOLVHI40 HOSSID0Hd
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ADDUGNYH 0029 B - SHONOWENG



TIRHIANY 5T NI DILN|ud

9i2o00§

R

HEX {ODE

MHNEMOWIC

Fhu]LY

OFERATDA

HECESSARY STACK
CONDITICNS

ARDF BROF

DFERATDR ACTICN

STACK AFTER
CPERATION

AROF | ERQF

HARDWARE
FLGW CHART

(e

Fa%

STER

N¥Lk

Step and
branch

Fndex and
load name

I A[50:3] = D01, CreM@ar,
If A[50:3] = 1015 Cr+Maar,

If CIE0:3] = & x 0: Crear,
AD3(0,1) and Ar+d

If C[50:3] = OD1; Cr-eAr

If CI50:3) = 101; Crar

If C[50:3] = ton; TEMP<L[19:201,
alz9:10]+¢[47:10],
TEMP-[TEMP]#a[35: 20T,
c[19:20]~8UF2, M<Crp[BuFz],
QCBF=1 [ CYFSEVE,
PER=[PSR]+3 [f QCEF = @

|f QCEF = 1; syllable twe
[7:3]+PSR, Plhesyllable two
[k:58]+ sylisble three, and
PROF~0

If A[E0:3] = Ox0; Ar<sBr,

Cr+Ar, and AROF+1

I &[50:3] = 0Ot Artr, CreMgAr
If A[50:3] = 10T and ARLS = 1;
Invalld operater interrupt cceurs
if A[SD:SE = [0] and ARLS = 0;
integerized value of
Blig:20}]+al19:20], AR4SS1,
ARLS+1, CreMPAC,

If €[50:3] = 101 and ARLE = 1;

fhvaltld aperatar interrupt oceurs,

It ¢[50:3] = 101 and ARBS 2 0;
A

[

cl

SHOLYHIMO HOS53204d
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Ya3EIAY 5O NI O3LNMd

SIT0006

HEX CODE

MNEMOH | €

FAMILY

OFERATOR

HECESSARY STACK
CONDITEONS

AROF BROF

OPERATOR ACTION

STALK AFTER
OPERAT 0N

ARDF | EROF

HARDWARE
FLOW CHART

PaG

PAT

THOX

RETH

I ndax

Return

If A[S0:3] = OxO; AreBr,

Crefr and ARDF1

¥ a[50:3]1 = 001;

Arelr, CreM@Ar

If A[50:3) = 101 and ARG5S = I;
invalld operator interrupt occurs
If A{50:3] = 101 and ARAS = 0}
integerizad value of
8l19:20]+a019;20],

ARUS+] and ARME]

croMa[Fl+1, PSR+LE35:3])
[Lec{t8:5], poRwc[13:168,

S+F=1,

B0§ [nterrupt+0 = [F] - [BOSRI+!,
creme[F]; F<[F] - c[13:14],
BUF+[F] - C[13:14]. SUFL+] when
[TEMP] - [BUFIz0,Cr+M@[BUF} and
PER+C{19:20]. If B{50:30] =
txll or 100; oparation Ts
complata. |f Bl50.3] #

ax0 or 100; ADJS(E,2}

crepBar unt1l clsd:3] =

0 or 101

<l

Lin

SHOLYY340 ¥O553I0Hd
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VLZ000C

N’ L e — S’
HECESSARY STACK STACK AFTER | HARDWARE
HEX CODE | MNEHDNIC | FAMILY UFERATDR COMD I TIONS QPERATOR ALTION OPERAT | ON FLOW CHART
ARQF BROF AROF | BROF
] BEFL t Dynamic 1 If BROD = 1; D 0 a 45
branch IT BROO = 0 and A[50:3] = Ox0;
false Ar is integerlzed, PSR+ if
AROD = O gr PSR=3 1f AROQ = I,
A[20:20]+FIR, and PROF+0.
If BROO = 41 and A[50:3] = 001;
CreMEar
If BROO = 6, Al50:3] = 111;
SEqUENCE 2rror
Interrupt+h[T8:5] # L,
{PSR, PIR, and POR]<[PCW] if
AltB:5] = LL
PAY DBTR C Dynamic 1 If BROO = 0: (D) o o chi
branch If BROO = | gnd A[50:3] = OxO;
1 trum Ar 15 Integerlzed, PSR+D [f

ARO0 = O or PSR+3 [T ARDO = 1,
A[20:20]+FIR and PROF(

IF BROD = 1 and al50:3) = 001;
Cr+HRAr

If BROO = | and A[50:3] = 171,
SeqUence error
Interrupt<al18:5] # LL,

[PSR, PIR POR]+[PCw]

if [18:5] = LL

SH0LYHI40 HOSSII0Ud

HOOHANYH 0049 4 - SHONOJUNE
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WHAMY SN Wt QALNIYG

#L20006

HEX CODE

MHEMQN 1L

FAMILY

DPERATOR

HECESSARY STACK

CONDITLONS
AROF BROF

OPERATOR ACTION

STACK AFTER
QFERAT 1M

AROF | BROF

HARDWARE
FLOW CHART

FPAR

PAB

HEUN

ENTR

Dyrmamie
branch un-
conditional

Enter

bt A[50:3] = 0xD; Ar [s
Integerized, PSReQ if ARDQ = @ or
PSR+3 [F BROD = 1,

2020:20]+PIR and PROF+0.

1§ Al50:3] = 001 CreMahr

1 A[S0:3] = 111; sequance error
Interruperal18:51 # LL, or

[Pk, PIR, POR]«[PCW] if

[18:5] = LL

Cr=ME[F]+1. Invalld operater
Interrupt<t[50:3] # 001,
Ar<Cr, CreMdAr untll

c[5a:3] = 111, xr+Lr,
c{s50:3)+011,

[tr)«+(PDR, PSR, PER, WCSF, and
LL}, (POR, PSR, PIR, AND {Lilxr]
welCrlelFiet, EM&[F],

£[45: 10]«A[45:10],
cl35:10]«A[35:10], €[18:51+LL,
Metre[Fl, DLL+F,

tr—HE[PDR], Spquehce &rror
Tnterrupt+C[50:3] # 017,
pBRC[19:20] 1€ c[50:3] =_tI1,
prte[PIR] + [FBR], and

chs

SHOLVHIdC HOSSAI0HL
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WOUHANY CE'N M A3LNID

BL20006

L— p—— — R
HECESSARY STACK STRCK AFTER | HARDWARE
HEX CODE | MHEMON [C | FARILY OPERATGR COND I TIOHS DPERATOR ACTION OPERATION FLOW CHART
AROT BROF ARDF | BROF
PAC EVAL i Evaluate 1 2 CreMBhr and Ar+lr until | 2z €2
dascriptor c[50:3] = px0 or A[50:3] = 101.
PAD HxLY C Index and 1 1 bf Al50:3] = 0x0; Are+Br, 1 o o
load value frcAr and ARDF+]
If AESG:31 = 0015 AreCr,
CrMRAr. If A[50:3] = 181 and
ARME = 1; Envalld interrupt
ocgurs. | f A[50:3] = 104 and
ARGS = O integerized value of
B19:20]-A[19:20F, AR4S+,
ARDG1, and CreMBAC .
If C[50:3] ¥ Gx0; [nvalid
operator interrupt gccurs.
1§ C[50:3] = Bxd;
VAD IRWL C Hardware - - Arelr, CroMBAF - - )
peeude
aperator
PAE MEST [ Mark stack o 4] TEMP+[5]41, TEMP<TENP - F, o 1] LEQ
F+TEMP + F, B[13:14]-TEMF[13:14],
B(50:3+01%, BROF+1, ADJ{(0,0),
ard

SHOLYHI40 HQS53004d

MOOEANYH 004% @ - SHanddAnd

BE-1




YHEINY BTN M QELMIMA

LEOOUY

HEX TODE

MHEMOHIC

FARILY

QFERATOR

HECESSARY STACK

LONDIT

AROF

1DNS
ERGF

OPERATOR ACT IO

STACK
GPERA

AFTER
T | OH

AROF

BROF

HAADWARE
FLOW CHART

WAE

PAF

PCWL

ETFF

Hatdware
psaudo
aperator

Stuff en-
wironment

BYPL = 1, XreCr
c[3z:13]<F 1R, c{lz 13]40&
c{35:31+PSR, PSR+X[15:31,
PDR+X[13:14] Plkrk[j?_:]i].

abJ (0,0}, Bredr, AreCr,
SBR+[51+1, SHR-SER-F, F+SOR+F,
BL13: 14]+SBR13:14], ADJ{D,0),
Display wpdate if neweded,
LLe«X[1B:5], CremepOR, PROF+D.
Sequahte mrror
Interrupt+C[50:3] # 011
Presence bit Taterrupt+CRAT # 1
pBR«C[19:20], PrefIR + PBR, and

If AlSO:3] # 001 invalld
mtsrrupt GCEUrs .

If A[50:3] = 001 and £RGE « | ;C0EY
1 Al50:3] = 001 and AR4G # 1;
bra+A[13:5), BUF~[Dnn] .,
BUF2<[Dnn], Ce<Mg[Dnn],

If c[52:3] A DI1; sequence error
{nterrupt occurs, if C{50:3] = 01
and CRLJ = 1 or CRAE = O
BUF4C[13: 18],

BUF2+[BUFZ] - [BUF4], and

Creta [BUF2]

tf cf50:3] = Ot1, CAUF = O, and
CR4E = 13 A[45:10]+L{45:10],

clzg:10)¢[A5 0],

=]

chl

SHOLYHILO BOSESTI0NL
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FAHIANY SN M QALNIED

ALZO00E

e

—

HEX CORE

HHEMDH 1L

FAMILY

OPERATOR

HECESSARY STACK

COND 1T

|OHS

ARQF

BROF

QPERATOR ACTION

STACK
QJPERA

AFTER
TION

AROF

EROF

HARDWARE
FLOW CHART

PAF
{Cont)

VAF

HUST

Hove to
stack

LF[sHR] = ¢[3g:20);
al35:161+[BosSR] + CI35:181,
A[15:5]+0, ARME+1, and

b {SHR] # £[39:20];
Cr+Ma[000]+2, prasance bit
interrupt=CRET = 0,

TEMP+( [39:20], C[38:20]-0,
c[29:10]«ATh5;10], invalld index
intarrupt+TEMP=C[39:20],
CreMaC(19:20] + C[39:20],
presence blt interrupt+Ch7 = 0,
a[35:16]«[B0SR]+C[35:16]
A[18:51+0, ARbE+1, and

[tel+n, c013:15)-15] - [FI,
cl1g:5]<LL,

c[35:16]+[5] - [BOSR],
c[50:3]+011, HeLra[BOSR],
BUF2+[DOB) + 2, CreM[ODO] + 2,
presence blt Interrupt ocours if
CR4? = O, pseudo cali on PA7,
Invalld index eccurs if

B mantissa<t or B[38:39]2¢[39:20]
ar-uaC[19:200 + Al19:20],
SNRBEI9:20], BROF+O,
BOSR=A[19:20], LOSR-A[19:20] +
A[39:20], TEMP = A[19:20],

L35

SHOLYHIH0 HOS5ID0HA
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YIHINY S0 M GILNIED

9L20006

NECESSARY STACK STACK AFTER | HARDWARE g
HEY, CODE | MNEHQNIC j FAMILY OPERATOR COND I T HOKS ORERATOR ACTIDN DPEAATION | FLOW CHART 2
#ROF | EBROF ARGF T BROF m
g
VAR cr-#a[BOSA], BOSP<processar 1.0, o
{Cont} Ss+0[35:16] + [BOSK], )
BUE+£[13:14], F-{s] - [BUF], =
BUF«[5] - [BUF],stack underfiow E
interrupt poours if BOSRF, g
c+ME{BUF]; sequence error Inter= 23
rupt if c[50:3] # 0Nt
1§ CRUE = 1; BUF<b{LL] - cl13:14]
and CreMg[BUF] If BOSAZF.
If CRUE = O3 Arlr,
cr+He[0on] + 2, display update
if needed and
1f CRLE = 1} display update if
needed and
PBO ZERD ] Lit call ] H [Ar)+0 and 0 1 ? pll
2Era
Pl BHE b Lit call a 2 Eorle0, AROO-!, and(OLY 1 F niz
ane .
#B2 LT b Lit call B 2 {Ar]+¢, [sacond sy!lablel+C[7:81, | 1 2z p13
eight bits Cr+hr, and
PR3 LT16 1} Lit call a 3 [Ark+t, [secand syllablel+G[7:8], 1 2 (L]
sixtean cl1s:8]c[7:81,
blits [third syllakle]l=C(7:8],
Ar+lr, and GOy
L PN — — —~,

TE-1

AOOQANYH 009 § -~ FHINDAANY



PIHIANE SN NI QILINING

SiZopos

o R R [y
HECESSARY STACK STACK AFTER HARDWARE
HEX CODE | MNEMOWIC | FRMILY DPERATOR CONDIT|JNS OPERATOR ACTION QPERAT IOM FLOW CHART
ARGF | EBROF ARDF{ BROF

PB4 PUSH )3 Push dowh 0 i [oTw] g [\ cl
stack
register

VB STAG ] Set tag 1 1 B[5m:3)enl2:3] 9 1 nig
fleld

FBS DLET 1] beleta top 1 2 ARDF o z b2
of stack

yas RTAG b Read tag 1 H Clz:3l-alz:3], Arn, and Arcr 1 ] 0y
field

1) EXCH 1] Exchange 1 1 Ar—Br 1 1 07

WBE REUP D Rotate t 1 Credr, AROF0, ADJ(1,1], Ar—Br, 1 1 bé
stack up ADJ{1,0}, Beetr,

PB7? DUeL W] Buplicate o i Ar+Br and Xr+Yp 1 ] v}
top of
stack

¥B7 RSON ¢} Ratace 1 1 Cr<Br, ADF(1, 1}, Ar«sBr, ] 1 114
stack ADJ(F,0}, BriCr, and Aresdr
dewn

[d:F:] 3TOD B Store 1 H-ArBAr, memory protect inkter- o o 030
destructive rupt [f MEAr has MB4S = |

SHOLYYIHO HOS5I00HL
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L0006

NECESSARY STACK STACK AFTER | HARDWARE g
HEX CQDE { RHERONIC { FAMILY QPERATOR COND I T1ONS OPERATOR ACTION OFERATION | FLOW CHART g
ARDF BROF AROF | QROF a
@
(=]
VBB RPRA D Read pro- ¥ 2 trear, Al19:20)<10MRE[S 6] 1 b4 [JL] =
cessor a
reglster m
]
PBS STON 13 Stora nen- | 1 MrBra[Ar], memary protect inter- a 1 D3t =
desktruc- rupt if MBAr has MB4B = 1 g
tive w
Y89 $PRR ] Set pro- 1 1 1cH-al19:20]wa[5:8] 1] ] n2o
LaLsor
register
PEA OYRD [ Overwrlte 1 1 A-Bre(Ar] regardless of MB4LE [ 1] 030
dmstructive
VBA ROLK [ Read with 1 1 PeBra[Ar] and Ar+ME[Ar) regard- 1 o Vg s]
lTock lass of MB4
PEA OVRN ] Overwrite 1 1 Mebrefar] regardlass of MBAB ] 1 B30
hoh-de=
structive
Yag CBON o count 1 2 Aratigh in Ar if A[50:3] = Q0D I 2 p21
binary, Ar+"1's" in Ar and Xr IF
a[50:3] = 010
vBL LopT [} Load trans- 1 2 Crear, Aremg{cr] 1 2 o8
arent .
BBD LOAD b and 1 2 ¥ A[SU:B! ¥ 101 or O01; invalld
cparator interrupt CCours
1f A[50:3] = 101 and ARAS = 03
invalid cparator Intarrupt occurs
S e A ~— ~,

LI

NOOIaNYH 0029 4 - SHONOWANY



YIHANY K0 W GAANIND

FLTOO0SE

Integerized and rounded and

CADSCE,T)

It 8[50:3] # 101, BRAZ # 1, or
BRYS # O Fnvalid oparator Enter-
rupt occura. TEMP<B[19:20)
BUF-B[39;20] CreAr, Ar+d a
Abg{o,1)

Ar~integarized value of Br,
AreD, ¥red, SUF2C[19:20]

siF ci19:20], T[IS:ZO]*—CE?E:ZO]‘:

x[19:20]+C[19:20],

If BUF2>BUF; invalld Index inter--

rupt oecurs.

R N’ s W
HECESSARY STACK STACK BFTER | HARDWARE
HEX CODE | MKEMDNIC | FAHILY | OPERATOR COND | TIDKS OPERATOR ACTION OPERATIQN | FLOW CHART
T— ARCE REQF, - AHOF | BROF
PaD If A[50:3] = 101 and ARAT = O;
{Cont) presence hit Interrupt ocours
Credr, AreMgcr],
t¢ A[50:3] w DOO, 100, 110, er
0ol
If A[53:3] = 011 or 111 Invalid
opurator [nterrupt occurs
1£ Al50:3] = 010; XreMe[Ac] and
1T A[50:3] = 101, ARMY = Q,
and ARYE = 0; A[19:20]+BUFZ
and (8E)
veo LLLY D Linked o 1 If B[50:3] % Ox0; Snvalid 1 0 026
1ist operar_or Interrupt QCCUTS .
loakup If 8I50:3] = ¢x0; Br Is

SHOLYUA4) BOSEII0Ud

AOOGANYH 0049 8 - SHONOYENY
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¥IRIAWY BN NI QILNIHD

9230008

HEX CODE

MHEMON IC

FAMILY

CPERATOR

HECESSARY STACK
COMD)TJONS

ANGF BADF

DPERATOR ACTION

STACK AFTER

GPERAT 10N

AROF

BROF

HARDWARE
FLOW CHART

VEBD
(Cant)

PBE

VBE

LT4E

SACH

Lit cail
48 blis

Hashad
search for

equal

If BUFZSPUF; Cr-HBBUFY + TEMP,
B[27:28]+C[4}:28],

rf cl19:20] = 0; Ared, Xred,
ARDO+1, ARME+], and

b CL19:200 # 03 AreXr, Xr+D

and @ ¥ Al27:28]2c[47:26)
%[19:26)+¥{19:20},
y[19:200~c[13:20], BUFz~Cl19:20],
sUFI-C{19:20], r19:20]+8[t9:20],
¥[19:20)+c[19:20], and the opera-

[ tlon 1s repmated by comparing

BYFZ to BUF.

PSR+, Ar<l, PROF+D,
Pr+MBEIR + PBR, ArePr, and
#[50:3]-0

1f A[50:3] o 101} invalld opar-
mtor intarrupt cccurs.

1f Al50:3) = 101; Crehr, XreBr,
aDJi0, 1},

If Chg m 1; TEMP+L]39:20] and
BUF+{39:20]

If C45 = O; TEMP+L[39:20] - 1 and
BUF+£[39:20] - 1 Ar ME BUF +
cl19:20], t[39:20}~BUF,

freAr (LARDYXr, BreBr{LAND}Xr,
+F ALSD:3] = BES0:3} and
A[47:68] « B[47:48]; Ar+d,
AreD, AL19:20)+C[39:20}, and B

113

023
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YIHAWY S0 Wl O3LNLEd

BL2OB0E

g

~’

HEX CODE

HHEMOH IT

FAMILY

OFERATGR

HECESSARY STACK

COND I TIONS

ARGF BROF

OFERATOR ACTION

ETACK AFTER
OFERAT ] ON

ARGF | BROF

HARDWARE
FLOW CHAAT

VBE
{Cont}

PBF

PCO

PCl

P2

HPCY

5CLF

BSLF

SCRT

Make pro-
gram con=
trol word

Scale left

Bynamlc
scale laft

Scale right|

truncate

tf Als0:3] # BISD:3) or
A[47:48] # B[47:48];
TEMP+L[39:301-1, BURC[3g:20]-1,
and oparation returns to

fpevar (LANB)Xr, BreBr (LAND}Xr.

F Ar = Br when €(29:20] = n;
AROG+|, ARMES], and B

Pr+MEPIR + FBR, Ar+Pr,
al50:33¢11

{$acand syllablel::n,
Ar+~integerized value of Br % 10"
and

If nel2; OFFF+] and 5

1fF n = 0Q;

1 Br cannot ba intagerized ;{5

Integerized value of Ariin,
hr+Integerized value of Br X 100,

1 nei2; OFFF«l and(@D
If n=0; ) ]
1 Br canngk ba integarized; €T

[Second syllable]::n,

Ar-integerized vaius Br/107 and
B>

=R=R-]

Di6

El

Ef

SHOIYHIO HOSS3D084

2E-1
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Ml QFLHIEd

YILIAMY EN

WL20006

HEX LODE

MHEMON | C

FAHILY

GPERATOR

HECESSARY STACK
LONDITIORS

AROF BROF

QPERATOR ACTION

STACX AFTER

OPERAT 1OM

AROF

SEEF

HARDWARE
FLOW CHART

PC2
{tant}

PC3

[

PCS

DERT

SCRS

BSRS

Tynamic
Scale righf]
truncate

Scala right]
FRVE

Dynamic
scala right]
save

If n»12; Invalid oparator
Interrupt oCocurs,

Ifn=0; {8 + ¥rl=integertzed
valua of Br, Bf50:3]+0l0, and
1f Br cannot be Tnteger(zed;

Integerized value of Ar::n,
Ar+integarlzed valus of Br/lgn
and 1f n 12; Invalld oper-
ator Interrupt occurs.

1f n=0; [Br + Yr]+IntagerTzad
value of Br, B[50:1]+010, ang
14 Br cannot ba integer(zed;

{smcond syllaklel:in, Arcinteger-
jzed value of Br/iOn,
Breremalnder of Be/107, and @D
If n>12; invalld operator intar-
rupt oCours.

If n=0; {8r +fr]l+integerizad
value of Br, B[50:3] 0IC, and

1f Br cannct ba Tntegerizmd;

Integerized value of Ar:i:n,
Ar~intagerized value of Br/100,
Br+ramainder of Br/100, and (@D
If n=12; Invalid cparator
intarrupt DoCurs.

El

SHOLVYIHO HOLSII0Hd
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F¥IWIANY S0 NI QALMIEd

SLZT000%

e

Ry

~

HEX CODE

| MMEMONIC

FAMILY

OFERATOR

HECESSARY STACK
CONDITIONS

RRGF | BROF

GFERATOR ACTION

STACK AFTER
OFERATIDN

ARDF| BROF

HARDWARE
FLOW CHART

[ 4]
{Cont)

r6

PC7

=]

SCRF

DERF

SCRR

Scale righy
final

Dynamfe
scale
right
final

Scale right
reund

If n= 0; [Br + ¥rl+integerized
value af Br, 3[50:3]<010, and
If Br cannot be Integerized;

. [Second sylleble] ::n, Brerematnde

of Br/1g" and{E) I nx12; fn-
valfd [nterrupt occurs,

1f n =0 [Br + Yrleintegerizes
vatue of Br, B[50:3]+010, and GO
If Br cannot be Integerizad;

Integerlzed value of Ar::n,
Brereméinder of Br/10" and GCY

If n»12: Tnvalld [nterrupt occurs
If n=0; [Br + Yrleintagerized
valus of Br, B[50:3]+010, and

If Br cannoct be Integerized;

[Smgond syllablal:in, Arvintagar-
Tzed valum Br/100, Arehr + 1 |F
tha M5S0 of the remainder of
Bri10%2h.  If nx12;

Invalld interrupt oceurs,

If n=298, [Br+ Yrl<integer(zed
value of Br, B{SD:1]«0l0, and (G
I'f Br cannct be Integerizud;@

£l

El
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VHHINY BN NI O3LKI8d

VLTOHO0%

HEN CODE

MHEMON 1C

FAMILY

OPERATOR

NECESSARY STACK
CONDIT HOHS

ARDF BROF

QPERATOR ACTION

STACK AFTER

QPERAT | 0N

AROT

EROF

HARDWARE
FLOW CHART

PCO

PCA

SRR

1CYD

Dynamic
scale
right
round

Input con-
vert, da-
structive

Integarized value of Ar::n,
Ar+integerized value of Brilon,
grefr + 1 I the HSO of the re-
malnder of Br/10Meh,

If a>12; invalld operater Imter-
rUpt QCCUrs.

1f now 0;: [Br + ¥rl~integerized
value of Br, B[50:3}+D101, and

If Br cannat be integerized;

Integerized value of Ar:: length
of decimal digits.

1 B{50:3] » OxD; [Be] = dmci-
mal digits. If B[50:3] = 101
[Br]:: location of dmcimal
digits, if Blb:5]=23; invalld

opearator interrupt Qocurs,
PDI ¥re8r, Besfr, CNTR=1h

If Asnlyels?; BB[S:HivMSD['rr]
I £ msplyr] = B; BR[3:A4)+6,
CRINC, AMOD-]

If MsD [vrl = 9; BB[3:4]+7,
CRIH-T, AADOs1 ABCCezl BIT,
BE+LC<<] octads, CNTR-CNTR-1]
repeated unth! CHTR = O
If ¥[50:3] = O00; YrLC[48:9],
Brevr, ¥re0C[39:40],

If Br = 0; Br+¥r, BI50:3]+-000 and

% If Br # 0) B{50:3]+010 and

EID

SHOLYHAL0 HOSEIDUA

oy-1

NOOUGNYH 0029 9 - SHONOWING



FOHMINY SN NI QILMiEd

SL20006

Fl S
HECESSARY STACK STACK RETER | HARDMARE
HEX {QGDE | MNEMONIC | FAHILY OPERATGR COWD I FIOHS QFERATDR ACTIDN QFERATION | FLOW CHART
ARODF BROF AROF [ BROF
pCA I ¥[50:3] = 010; Yrdr, BeeYr,
{€ont) CHTR+14, rapeat MSD[Yrl-adder
above, Cr+LC, MSB{Yr]-adder .
above, Br—C, ¥r<lr,
Bl50:3]+010 and B
PCB LIl E fnput con- | 1 Performs same operation as |CVD I I Etn
vart, (PCAY with the mxception thet the
update A reglster centains the updated
source polnter
pet SHGT E Set to 1] ! If B[50:3] = 189; q 1 el
single pre= B[39:201-8[39:20]x2, BR4O+D,
efslan, andTLYIF BRYD w 1 and BRAS =0
truncated If B[50:3} # 101; Br and ¥r are
normallzed. |f B[50:3] = 000
¥rel and If BI[50:3} = aIp;
¥rett and If B[50:3] # 0x0 or
101; invalid operator Interrupt
ocours,
-
=
24 SKGL E Set to 0 ! Br and ¥r are normalbzed 0 1 E14 4
slngle I1f B[50:3] = 000; Yr+0 and m
precision, If B[50:3] - 010; Br+Br + Y[38:1] @
roundad E[50:31<000, Vreb and @D g
If B[50:3] # 0=D; Invalld o
cperator interrupt occurs i
: =
o
5
o
&
]

AODAANYH 00L% 9 - SHONOYANE
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VOHIWY BN W QILHIH

WLZ000E

HEX CODE

HMEMCNIC

FAMILY

OPERATOR

MECESSARY STACK
CONDITIONS

ARG

BROF

QFERATOR ACTION

STACK AFTER
GPERATLON

ARDF | 8ROF

HARDWARE
FLUW CHART

PLE

RFLF

EDO

ATHD

IHKS

MINS

Set 1o
double
preclsian

insmrt

maek stack

Move with
insert

1¥ B[50:3) = D0

B[39:20]-8139:20]/2, BRAbe1, and
IF BRG] = O pnd BALS w O,

It 8[50:3] = 010,40

If B[50:3] « 0ab; ¥r+0,

B[50:31+01a, and@E)

It B[59:3] 4 0%0 or 1015 Invaelid

aperstor rnr_errupt ooeurs

Cr+Br, Br—, B[50:31-000,
TEHR~S+1 , TENP<TERP-F, FaTEMP4F
A[13:14]-TEMP, ADJ(1,4], Brelr,
and BROF=

If EXSF = D,

[Secong syllablel:: length of
character to bm.moved,

[Third sylleblel:: charactmr
to ba Injerced, C(7:8]r
[Second ayllabiel
If EXSF = 15

[Crl:: length of charatters
te be movbd

[Second syllable] :: character
to he Inserted

El6
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3
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VHYINYT BN M QILNINd

SLBODGS

i

.

HEX CQDE

MMENDH I

FAHILY

OPERATOR

NECESSARY STALK

LoNDI

13HS

ARDF

BROF

OPERATOR ACT IO

STACK AFTER
OPERAT 10N

AROF | BROF

HARDWARE
FLGW CHART

EDO
[Cont)

PDO

TEED

Table
enter edlit
degtruc-
tive

RPFe[Ce], BreMEDBR+DIR,
Ar+HESBR+SIR,

LHFF=1 1F length = &

If 552 = 0052 = 0; 558+8
and DS2«f

If 552 = OADSZ # ; S§7+052
If SSZ b O%DSZ = 0; D5I+55Z

{IF FLTF = O%5CN = D;
{6lcharacter]::0IB)«[Third
syllablal and RPF+RPF-i}

{IF FLTF = ORSCN § 0,
{Blcharacter] ::018)+(afehar-
acter]::51B}, RPF-RPF-1, and
FLTF<1}

{VF FLTF = 15
{B[charscter]::DIB)+{A[char-
acter]::%|B), and APF<RAPF=1}
untfl REF = 0: LHFFs1

IF LHFF = 1; HBrEDBR+OIR,
ol R<DiR+1, and LY
I1f EXSF = I ;(FsCRENDE

If B[50:3) ¥ 1D1; Invalld oper-
ator interrupt occurs.

If 8R47 = 0; presence bit
Interrupt ogcurs

Fb

SHOLYYI4O HOES3I0Hd

AOQHONYH 0047 9 - SHONOWNNR
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FHHINY £ O W QITNINY

S 2000C

HEX CQDE

{Cont)

VoD

MHMEMDHIC | FAMILY ORERATOR
LSHD F Unpack
sighed,
destruct vy
o~ ——

HNECESSARY STACK
COND I TIONS
ARGF

BROF

OPERATOR ACTION

STACK AFTER

HARDWARE

TER-B[19:20], TiR-B{35:16],
Cr+Br, Yr=Br, BROF~)

If BRLS = 1; RMTF+1, ARJ(0, 11,
Yeelr, Crebr, BROF=0, and
continue »s IF BRAG = D

{RRbY = B: ADM{I,1)

1€ A(50:1] = OX0; 0BR-B[19:20],
ps2<Bl43:3], n|a~eLE 9:4],
DIR-B[35:761, PShey

1 ALE0:3] = Tal; sBa-allez],
s57+Af42:3], S18A[39:4],
Sieet[35:16], peneBlie: 20]),
ts2eBfulri], D1B4B139:4),
DER-B[35:16), PSR<Y[18:3] and
2]

I 86[50:3] # OX0; Invalid oper=
ator ntérrupt Sceurs, EX5D,
It Ci19:20)225; invaiid pperazor
interrupt occurs, RPF-C[1%:20)
§57+4, |f RPF = D; LHFF+1,

CPaDENDE, wnd (OE) §f RPF ¥ 0:

Br+HENBRwD IR and LHFF+0.
If EATF = 13
[1az atglel~1101 tF DS2 = &

[1ast digit zonal=10 If
DSZ » &

[lasc diglt J-or of
1 89 ZCTg.

D52 -

et

DPERATION | FLOW CHART
ARCF[RROF
38:3] ang(Ty 1 0
o o
F3o
o

$HOLYHIIQ ¥0853I0Ud
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TFIHMINY FN W OFLNIEd

BLEOO0E

et

R

HEX CODE

MHEMONIC

FAMILY

QPERATOR

HECESSARY STACK

CONDITEONS |

ARODF EROF

QPERATOR ACTION

STACK AFTER
QPERAT | DN

AROF | BROF

HARDMWARE
FLOW CHART

woo
{tant)

EDl

MFLT

Move wlth
float

If EXTF = 0}
[1st diglt]=1100 If 052 = &

[las¢ dlgit zorel<od if
BSZ w £

[last digit zonel+1111 if
0sz = &

{1f LHFF w D#DGSF = 03
(B[eharacter): :nIB)<{Afchar-
acker]::516}, RPF-RPF-1
SIB+51B+]1 and DIBDIBH1}
until DESF = 1 or LHFF =1
| f DGSF = t; MeBrRDBR+DIR;

QIR+DIR+], DASFD, and

BrMEDBR+DIR, IF LHFF = I;

((PSOHENDE and (0

1F EXSF = O;
[5acond syllahlel:: length of
cheracter to be moved

{Third syllablel:: character
tg be Inserted,

C[7:B]+[Third syllable)
[Fourth syllablel:: character
to he [nserted

[Fifth syllable]:: character
to be insarted

- F16
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XOOGANYH 0029 @ - SHHTONANE
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TIMIANY S N QI LNIb

220004

HEX CODE

HNEHDH 1L

FamILY

OFERATOR

MECESSARY STALK
COND I TIDHS

AROF BROF

OFERATOR ACTION

5TACK
OFERA

AFTER
T | OM

AROF

BROF

HARDWARE
FLOW CHART

D1
£Cont}

If EXSF = 1;

[€e]:: length of character
to be moved

[Secend gyllable): character
s bz inserted

[Third syllablel:: charscter
te be inserted

(Fourth syTlable):: eharaceer
o be inserted
RPF-[Cr], Br-HPORRADIR,
Ar+MESBR+SIR,  LHFF+1 1f langth =
0.

{1f FLTF = B#SCH = D3
{Bfcharaczar]  : BB+ [Third
syllatlal end RPFRPF+1 unmtl)
SCH § O}

{1F FLTFa O#SCN # OREXTF = I,
(Blcharaccer]:DIB)+[Fouren
syllable], RPF+RPF+!, and
FLTF+1]

[if FLTF= QaSCHEONEXTF =
(Bfeharactar]::DIR)-[F1fth
syllable), RPFRPF+1, and
FLIF=i}

SHOLYHIJO HO55330Ud

=1

NOQUOGNYH 00249 ¥ - SHONOYENY



WOZNY "§'R Nl J3LNIEd

SL20008

1f [Ar]z25; Invalid gperator
Intarrupt accurs. EXFD ,
BUF-A[19:20], RPFealTS:20],

{1f a[s0:3] = 101; ADS(0,0),
Ar+HESHR4S R,
{Blcharactar}::018)+A{char-
acter]::5I8 and RPF<RPF-1}
untll RPF = O} ADJ{D,2],

(PsIMENDE, and GO

- S St N St u
: NECESSARY STALK STACK AFTER | HARDWARE
HEX CODE | MNEMONIC | FARILY OPERATOR CONGI T IONS OPERATOR ALTION OPERATION [ FLOM CHART
AROF BROF AROF | BROF

0l {)F FLTF = 1; .
(Cont) *(Blcharacter]: R18)+{4[char-

acter]::518) and RPF+RPF-1

unt1 RPF = 00; LHFF<1}

VF LHFF = 1; H-BAEDBR4DIR,

DIRDIR+], andDE -

,
[T PACD F Pack de- - - [Ar]:: 1angth and [Brl:: source - - F35
structive

SHOAVEILO HOSSIIOUd

ACCHEANYH 009 3 - SHENOWENY
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WUIMANY B Kl JILNIES

SLZOQO0%

HEX COGE

MHEMOWIC

FAMILY

OFERATOR

HECESSARY STACK

AROF

[ .conivions |
BROF

OPERATOR ACTON

STACK AFTER
OFERAT I ON

AROF

BROF

HARDMWARE
FLOW CHART

¥or

{ED2

uaBn

SF5C

Unpack
absolute,
dustructfva

Skip
forward
source
character

I 8I50:3] # 0x0; Fnyalld operator
Tnterrupt occurs, -~ EXSD; if
CE19:20] 2 25; Invalid oparatar
interrup occurs, RPFL[19:20],
552k, IP RPF = 0; -+ EWDE and
JeD 17 REF # 0;+MBDER + DIR,
{B{character])::DIC}<(Afcharacter]
1:518), and RPF<RPF-}.

£1f DGSF = | * LHFF = d; MBr@
DBAR + DIR, DIR=D{A+1, BrMEDBER +
BIR, {B[character] -
pIB)+f{Alcharacter]::518), and
RPF+RPF-1}

[If LHFF = 1:(Fafr+ENDE and(ED)

If EXSF m 1; [Cr]:: length

If EXSF = ¢; {second syllablal::
tangth pnd Cr+[sacond syllable]
RPF+r, BUF+Lr; Ar+MB@SER + SR,
5185 ) K 1

Ar+H@SBR + SIR, RPF+RPF-[4B/552~
[S1B1)], RPZF+! if SM20=0, and
LHFF+i if SHEZ=1.}

{If RPZF « 0 % LHFF=0; SIR=SIR+],
[S184D, Ar«M@SER+SIR, APF+RPF,
[BUF+RPF, RPF+RPF-

[48/552- (518+1) ]} untl)

RPZF = | or LHFF = 1

1}

]

F30

Fl3

SHOLYYIO YO5SII0UL
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YHEAWY BN N Q3LNide

FL2D00%

destructlve

TBReA[19:20], Credr, EXSL,
Bre¥r, BROF+1, and ADJ {2,0].
SreHBOBR+D IR, REF-C[19:20]
[Ar+H@SER+S IR, (a[charutcri::
SIB) =0, S1B+S1B+]

H1f 552 = &; Yr-#@TBR and D15+4
C[3:4]

If §52 = 6; Yr+WETBR + CROS and
piseaca:5]

If 58 » 8, Yr+HETBR + C{7:3] and
pis-at{h:5]

{4 [character]::518) §&Cr,
RPFAPF-], Yrip¥r::Tls,

L oy -y L o
NECESSARY STACK STACK AFTER | HARDWARE
MEX CODE | MMEWGHIL | FAMILY | OPERATOR LOWGITIONS OPERATOR. ACT iON OPERATION | FLOW CHART
ARQF | BROF ' ARGF | BROF
EDZ |f APZF=] or LHFF=1; SHI3:4]+BUF +
[tont) 518, SIBeSM[3t4], SIA+SIA-1, and
S, 1 EXSPwE L PsDwWENDE]
PO2 EXSD F Exmncute 0 1 tBr] = length,{F=t)~NTGR, Crebr, - - FY
single AD{1,1) .
migro, IF A[50:3] = Qxd; SOPF+]
destructiva) 15 A[50:3] = 101; 55Z+Alh2:3],
seA~A[19:20], siR+A[35:16],
S18+A[33:4}
if ‘B[50:3] # 101 or BREF+0; Tnvalld
operator [nterrupt occurs
1f B[50:3) = 101 and BRYP=1;
DSz+Al42:3], DBR+B[1%:20],
DiR<BI35:18], DIBBE3A:L] and GO
aird TWFD F Transfer 1 1 if A[50:3] # 101 or ARL? = O; Fig
white false invalTd operator Interryot occurs

SHOLYYILD HOSSI)0HL
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YUY 5N M AFLNIEG

2220008

HEX CODE

MHEMDH IC

FAMILY

UPERATOR

RECESSARY STACK

COMI?I1
ARD

1088

BRGF

QPERATOA ACTEON

STACK AFTER
OPERATION

ARDF | BROF

HARDWARE
FLOW CHART

VD2
{tont)

{ED3

k]

SRSC

Skip
reverse
sourca
characters

Transfar
words,
dastruct iva

If YROD » 1; TFFFed, SIBSSIR-F,
jDiBenIB-1, BROF+1, andiJED-

If YRGO = 03, (B[character]::DIB)+
(Alcharacter]::518), S1B+51B+1}
untll RPF = D

{f KPF = O; LHFF+], BROFT, and(DCH

HFOEXSF = 1; [er]:: length

If EX5F = 0: [second syllabla]::
tungth, ang Cref{secand syitable]
NPF Cr, BUF+Cr, Ar+H@ SBA + SIR,
S[R+5 1A=t Ar+-n@ SBR + SIN,
RPF<RPF-51B,. RPZF+1 1T SMZ(=0,
and LEFF+] 1 SMEL = 1.

{}f RPZF=D * LMFFad; SIR+5I1R-1,
SIB-a51B, ArvMBSBR + §I0, RPFAPF,
IBUF+RPF, RPF+RPF-SiB} untfl RPZFs]
or LHFF=1.

tf RPIFmi or LHFFwi; SM[3:4] = HUF-
518, SIB+SM{3:4], SIR+SIR+1, and
If EX5Ful; NDE,

FalD>+EX50, |F 51B=0: 5IR-5IR+D

e Tf SIBO; SIReSIR+} and
548+0
f DlBw0; DiRHDIRHD
If BIB#DL DIR+DIR+! and
[ .

a 1

El3

Fi7
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YOHINY EN NE FALHIEA

WiE000%

|

S’

h—

St

HEX CQDE

MHEHQNIE

FARILY

OPERATOR

RECESSARY STACK

COM T
ARGF

1983

BROF -

APERATOR ACTIDN

STACK AFTER
QPERATION

ARQF | BROF

HARDWARE
FLOW CHAAT

L]
{cont}

Li3

-

RSTF

Transfar -
true da-
structiva

Reset float

{RPF<(: [19:20], APF+APF-1,
Ar+MRSER+5 IR, MeArSDBR+DIR,

SIR+5 R+, DiR=DIR+1} until RPF=0;
ENDE+1 and

If ME4GE = 1; mamory protect
intarrupt BLcurs

IF A[S8:3)E180 or ARA7=0; [avalid
aperatar |atarrupt occurs.
TeReA[19:24], Crear, @*HS,
Br+fr, BROF+I, and ADJ(D,2].
Br+HEDBR+D IR, APF+C[19:20]
Ar+MESERHS IR, {.A{_chnractlrj: :518)
frir, 51845104

(1§ 552mh; Yr+WgTER and DiS+aC[3:4]
If §5Z=6; TreMPTBR + CROS and
DIS<AC[4:5] 1F 552=8; YreNGTBR+D
[7:8] and DISwab[4:5] (Alcharacter]
2518 e, RPFAPF-1, Yr{Wr:i:DIS,
Tf YREG=0; TFFad, SI8+S06-1,
DieD18-1, BROE<] andHE

1f YROO=1; {Blcharecter]::DIB}+
(a[charecter] ::S1B), 5158+5/B+1}
untiT RPF =

FF RPFel; LHFReY, BROF-I, and (D

FLIESD, and@ED 1 ExsF=1;
+£un:

F36
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¥IHIAWY 5N NN AILNIEG

LT 101

HEX CODE

HREHCHIL

FAMILY

GPERATOR
*

HRECESSARY STALK

CONDITIONS
AROF BROF

GPERATOR ACTION

STACK AFTER
QPERAT 0K

ARGF | BROF

HARDWARE
FLOW CHART

PIH:

L]

TWOD

SWFD

tdestructive

Transfar
word,

overwrite
destruct b

Scan while
false,

a0y +EXSD, IF SIB=0; SIR+SIR+G

If S1bel; SIA+51R+] and
518D

If DIB=D; BIR+DIRHD

If BIBMG; BIR+CIR+] and
DIB+0

{RPFL[15:20), RPF+RPF-1,
AP+H@SBRS IR, MWeAr@DaR+DIR,
SIR+5{R+1, DIAHIIR+I} unel!
RPF=0; ENDE<] and ()

If A[50:314101 or ARET=0; invalld
operstor Interrupt occurs.
TBR+A]19:20], Cretr, +EX450,
Bre¥r, BROF+1, and ADJID,2)
RPE+C[19:30], Ar+M@SBR+5IR,

{If 55Z=k; ¥r-METER mnd

o 1seac [3:4] IF S5T=6; Yrem@
[TBR+CROS and DIS+AC[4:5]

LE 552=8; Yr<NOTBR4C[7:3] and
D15+3C[4:5] (Alchoracter]::S18) &
tr, REFCRPF=1. Ynf¥r::DIs.

| _YROO=1; TFFF~0, 5I1B+S/8-1, and
If YRODa0; SIB+SIB+1} uptil
RFF=d If RPFwd; LHFFs1, and(ﬁE} .

(A[:harunri: (E1AH L, SIB+EIB+1.

Fi7

F36
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VIHIMY F'N NI OFLNIERD

9220006

o’

e

HEX CODE

NHEMDN I £

FAMILY

QPERATOR

HECESSARY STACK

CONDIT
AROF

10HS
EROF

OQPERATOR ACTION

STACK AFTER
DPERATION

AROF | BROF

HARDWARE
FLOW CHART

EDS

P05

EMDF

5150

End float

String
isolata

[second syllabla] = character
[thitd syl1lable] = character
Br+MEOMR+DIR, C[7:8]+[second
syllablel

If FLTF=D * EXTF=D; C[7+8]+[thlrd
syllable}, DIB+DiB+, [Blcharacter]
iDIEGIT:B], MeBrROBRADIR
DiR+DIP+], BROFD and

If £xSF=] (PsP+ENDE

If FLTFm0 * EXTF=1; CPSR+1,
DiB+Di8+1, (Blcharacter]::DIB)+
C[7:8]; WeBrgBBREDIR, DIRTDIR+T,
|aRoF<0 and if EXSFal;

K PsD-EnDE

If FLTF=}; FLIF+0 and (BCD
If ExSFw]; (PeCENDE

(F5)+EXPL, If S52=4; C[19:20]-24
i If s5Z=6; C[19:20]-1h
If ss7=8; ¢[19:20]-12

If 5WZ0=1; InvalTd operator
Interrupt occurs
If SMEZ=1; Br+l, Yr+0 and L.
If SHZOmD * SMEZa(;
IR+ (48/557-12) 1f 552=b
DIB+(48/552-B) If 552=6
DIB~(487557-6) if 55I-B

F3

F24
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¥YOWIANY §0 M QALNIEL

230006

HEX CODE

HHEMON I C

FAHILY

RPERATOR

HECESSARY STACK

COND T

AROF

10KS
BROF

OPERATOR ACTION

ARGF

STACK AFTER
QPERAT 1D

BROF

HARDWARE
FLOW CHART

PBS
(Cont}

Vo5

SWTD

Scan while
true,
dastructive|

V£ SM20/=1; O1B~(AB/5524}48/55Z-UF]
§"d B[?O:S 010
I1p{e=} - TDIB(B=)

1f SM20/=1; TOADIBlB=),

pIs+{5IB{p=) - DIB{B2)]-18,
Tonva[51B(B=)-012(B=)],

If SM2D/=D; TOA+DIR{R=), TOMAT,

and DIS+518(B=) ~ RIF (b )

BroAr:TOA,TON, and DIS TF

B[50:3]1=000 and G

Brefr::TOA, TOM, and DIS, wnd

¥r+Xr::TOA,TOM, mnd DIS if

B[50:3]=000 and(GL>

It A[50:3]410) or ARAP=0; iawvalid
joparator Interrupl occurs
[TBR+A[19:20], Crvar, +EXSD,
Br+¥r, BAOF+i, and ADJ{D,2)
RPFec{10:20], Ar«MpsBRESIA,
(Alcharacter]::51 B0, S1B+518+1,
{IF 55Z=h; YroMeTBR and DIS«ac[3:4]
If §5Z»6; Yr+MRTER + CRUS and

i seat [4:5]

If 552=B; Yr«MITBR + C[7:3] and
prseac4:5] (k[cheragtarl: :SiBRCr
RPF-RPF+1, fri¥r::D15.

1§ _YROO=D; TEFF+0, S1B+S18~1, snd
@ I YADOwY; SIB+SIB+1} untll
[RPF=0 If APFwD; LHFF+T, and

F36
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FIHSAY SN NI OILNIYd

BLZOO0E

~/

N s R p— Ry
[ NELESSARY STACK STACK AFTER | HARDWARE
HEX CODE | MNEMOHIC | FAMI LY OPERATOR CONDITIDHS OFERATOR ACTION QPERATION | FLOW CHART
ARGF BROF AROF | BROF
EDé MUNU F Hove - - If £X5F=1; [Cr] = length - - F16
nuneric un- 1f_EX5F=0; [smcond syllable] =
condltlona} length and C[7:8]+[1econd syllable
RPF<CT7:8], Bred@DBRHD|R, Ar<Ng
SBR+STR | £ 55Z=() * LSZI=Dy
S5Z+8 and DSZ+8 IFf S57w=d % DSZd0:
SSZ+DEL If S5Z¥0 * DSZ=0; DET+557
{{Alcharacter]::518)+(Blcharacter]
1:DiB), DIBDIEH], SIB-5(8+], and
REf+RPF-1} unt]t APFwd; LHFF+!
if LMFF=1; M+BraDBR+DIR, DIA+DIR+]
and LD 1f EXSFm] ;(PalHENDE -
FOS SASN F Set - - (f ARGF=1; EXTF<ARWE and(@D B o fiz
wxtarnal I1f AROF=04 ADJ{0,1), EXTF~BRAS and | O 1
sign D :
E07 HCHR F Morve - - If EXSF=1; Cr=length |f EXSFal; - - F15
characters [second syTlsbiel = langth and
C[7:8}+[smcond sy1l|h1e?
{ (Alcharecter]: :518)+{Blcharacter]
::018), DIB+DIB+], SIB+SIB+], and
IREF+RFF-1} until RPF=; LHFF+1
if LMFF=]; MrBrROBR+IR, DIR<DIR+]
land G0 £ EXSF=1 ;(PElmENDE
Fi7 ROFF F Raad and - - I1f ARCF=]; lDJ(D,Z}, | ARDF=(; /] 2 Fi3
claar oyar- por+0 AROD-OFFF, DFFF+Q, and
flow flip-
flop .

T S¥ILYHIC HOS53D0UH

AOOWINYH 0049 4 - SHORONAND
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FOIHIAY SN HY Q3LN|ud

20000

HEX COBDE

MNEMDHIC

FAMILY

OPERATER

NECESSARY STACK
CONDITICHS

CPERATOR ACTION

ETALK AFTER
OPERATION

AROF

BROF

ARCF | BROF

HARDWARE
FLOW CHART

¥o7

EDR

)

TRHS

1RGP

Translote

knsert
avarpehch

1

If A[50:3]#10Y or ARAZwO; lnvalld
oparator [nterrupt oegurs
ThR-a{19:20], cmr,:xSL,
Br+¥r, BROF+1; and ADJ(D,2)
BreMEDBR+DIR, RPF+C[1g:20],
AreM@SBR+S (R, (Alcharacter]::5iB)
#Cr, SIB-SIB+]

{1f S§2al; ¥r«M@TER + C[3:2] and
jo15[4:2]+C{1:2)

VF §52=6; ¥r+HETBR + C[5:4] end
BIs{h:a)vc]l:2)

If S5ZmB; ¥r+#@TEBR + C[7:6] and
BIs{h2]+c]t:2]
(Alcharacter]::SIBME>Cr, RPF+RPF=1 ]
¥ri=¥r::D1S, D45+DFRJ, -
{alcharacter]: D181+ (¥ [charactar]:
D1§), SIB+SiB+1, DIB+BIB+1T yntl]
IRPF=0 If RFF=0; LHFF+l and

Br+HEDER+BIR, |Ff D5Z=h; invalid
joperator fnterrupt occurs,

If 05Z=8;0[7: 411101
If-ps2mé:c[5:2]e10

01B+0[B+1, TOA~BIB{R=],
TON+DIB{B=), TOM+TOH-4,

I O5Z=d; (B[zone]::DlB}*—C{?%%),
<8 rRDBRD IR, DiR+DIR+] and

If pS2wh; (Blzona) ::DIB}+C[5:2]),
p-BraDBR+D IR, DIR<DIR+1, and

F36
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FUHINY 5N M QALNIE

BLZGOOS

-

et

B —

HEX CODE

HHEMEHIT

FAMELY

OFERATOR

NECESSARY STACK
CONDITICNS

AROF

BROF

QPERATOR ACTION

STALK AFTER
OPERAT DM

ARQF

BROF

HARDWARE
FLOW CHART

]

1)

TEEU

USHU

Table enter]
adlt,
update

Unpack
5 lgnad
update

]

{UPE+1, end

If B[50:3]#101 or BR4F=0; Envalid
operator inkerrupt occurs
TBReB[15:20], TIReB[35:16],
CreBr, Yr+Br, BROF+0, |F BAkL=];
BNTF~l, ABJ(O, 1}, freCr, CreBr,
BROF+0, and cobtlaum as if BRU4=O
It ERN4=0; ADJIT, 1)
IF #[50:3] = Oxg; DBReB[19:20],
DSZ+B[42:3], D1B+B(39:4]
DIReB[35:161, Pone¥[38:3],
dD i Al0:alwt01;
sER«a[19:20], §5Z+a[l42:3],
SIBA[I5:h], SIR-A[35:16],
DBR+B19:20]1, pSz+B[h2:3],
DIB+B[39:4], DIR-B[35:16]
Psre6i36:3], UPDF<i, and<iT>

If B{530:3]80x0; invalid operator
intarrupt occurs FsOeEXSU, [
C[19:20} x 25; invalld operator
interrupt occurs APF+C[19:20],
55244, if RPFmd; LHFF+] {PsCeENDE
jand I¥ RPF&D; Br+HB0BR+D1R and
LHFF=0
1f EXTF=]; ([1st gigitl«liQT IF
DSZ=k
Nast digit zona]<10 1f]
D5I=b

[last dlgit zonm]+<11EH
if 05ZuB

Fh

FI "
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YOINY "§°N N QILWIEG

WLEO00GE

HEX CODE

MNEMON I

FAMILY

CPERATOR

CONDIT

HECESSARAY STACK

ARQT

10KS
BROF

OPERATOR ACTION

STACK AFTER
OPERATION

AROF | BROF

RARDWARE
FLOW CHART

vbi
{tont)

€03

IHSG

PACU

Insart
display
sign

Pack
ypdate

1€ EXTF=0; [lst digltl+lign if
DSZ=4
[est diglt zonel<(0 if
D5Z=k

[tast digit zonel+1111
1f DSZ=B

{If LHFFwl * 0ESFaD; (B[charsciar])
1:DIB}+{A[charactar]: :518),
APF+APF-1, 54B+S(8+1, and

If DGSFel; HeBreDER+DIn,
DIR+QIR+I, DGSF<0 and BreMRDER+DIR
If LKFFel ;(PsEnENDE and (DL

[syl1able two] = character and

{s¥ilabla threa] = character

Br-HgDBR+DIR ,C[7:8]+{syllable two]

If EXTF=1; BreL[7:8)::018,
welr@b8n+o I,
GIR+DIR+l, and

if EXTFal; CE7:8]+(chirgd sy!labie]
B f7:8]::01080,
W-BrEnBRADIR,
DIRBIRHT, and @D

fAr)::langth and [r}:iscurca

1f [Ar] & 25; Tevalld operator

interrupt oeours +EXPU,

pur-a[19:20], RPF: 19:20]

if B[50:31mi01; AD2{0,0),

WrHESER+SIR, {Bfcharacter]::DIB)+

{a{charscter]::SIB) and RPF+RPF-1}

HE+D|8+1} until DESF=] or LHFFw=1

F3
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YIHANY "§°N Ml O3LNIEd

SLTOO0G

R

R

o/

|:EJ( CODE

MNENDRIC

FAHILY

DPERATOR

NELESSARY STACK
CONDITIONS

ARCF BROF

OPERATOR ACT ION

STACK AFTER
OPERATION

ARCF ] BAOF

HARDWARE
FLOW CHART

L0V
(Cont)

vo9

£DA

Al

5FOC

Unpack
absolute,
update

skip
farward
destination
character

ant] L APF=D; ADJ(2,0),(PSLMENDE,
1T

and: .

if B[50:3140x0; Invalid oparater
interrupt accurs{PsfrENSU, §F
cl19:20] & 25; invalld cperater
interrupt eecurs RRE+C[13:20],
55Z+h.  |F RPFuO;{PsDeERDE and 0
1f NPF#}; BroMEDER+DIR
{Blcharactar): :Di8)<{Alcharscter]:
S18}, and REFRFF-1

{1f DG5F=] * LHFF=0; M+BrEDBA+DIR,
GIR+DIR+], Br+MEDER+DIR,
{B[character]::D)B)«(Alcharactar]::
$$8), and RPF=PF-1}

1 LHFF+1;CPSCRENDE and (D

If EXSFal; [Crlz:langth

I EX3F=0; [sacond syllablel::
length and Cr+[sacond syliablal
RPF+Cr, BUF+r, Br<H@DBA+DIR,
DIRDiR+1, BreHODBRADIA,
RPFAPF - [48/D5Z- {D1B+1)],
RPZF+t If SMZO=mD and LHFF<] If
SHEZ=]

{IF RPZF= * (HFF=0; DIR-DIR+T,
DIBeQ, BreM@DBR+DIR, RPFRPF-1,
BUF+RPF, RFF+KPF-[48/D52-{DI1B+1]]}

unti) RPZF«1 ar LHFF=}

F30

Fi3
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TONEAT BN NI QILNIEd

#LEO006

HEK CODE

MHEHON IC

FAMILY

OPERATOR

HECESSARY STACK

LONCI

ARDF

10MS

BROF

OPERATOR ACT LON

STACK AFTER
GPERAT | ON

BROF | BROF

HARDWARE
FLOW CHART

EDA
{tant)

FDa

YDA

EXSV

TWFY

Executa
single
nlgre,
update

Transfer
whila
falza,

update

I RPZFm] or LHFF=1; SM[1:4]«
BUF+D1B, DI8+5M[3:4], DIR-DIR-)

and QC3 I EXSF=I jFaOHENDE

[Bri=length (PsPeNTGR, €rebr,
ADJ (1,1}, 1F RTS0:3]=0xi;
s0PF+] |f a[50:3]=101;
s5Z+~a[42:3}, 5BR-AL19:20],
SIR+A[35:16], SIB=A[39:4].

IF B[50:3101 ar BRA7=0; favalld
loperator interrupt scours

tF B[50:3]=101 and BRA7=:
b2« [42:3], OBR+~BI15:20],
BIR+B[35:16], DIB+B[39:4],
uptiFeand (G

1 A[50: 318160 or ARAP=O; Invalid
loperator interrupt ocgurs
[raneAl19:20], Erﬁﬂr,EISL,
Br+Yr, BROF+1 end ADJIG,2}.
Br+MBDER+DNR, RPF+C[19:20]

b oHESBRES IR, (Alcharacter]::SIBH
Cr, SIB+SI1B+]

e1f s52=k; YreMETER and DjS+aC[3:4)
IF §52=6; Yr+MATBR+CAOS and
R15eaC[4:5] 1f S52=8; YreMETRR+L
[7:3] and DIS+aC[%:5]
(hlcharacter]: ;518>Cr, RPF RPF-1,

b Y ra:DiS

Fh
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FHUINY SN NI A2LNIEd

9320008

~’

'

REX CODE

HMEHCKIC

FAMILY

GPERATOR

HECESSARY STACK

LOMDIT

ARDF

10HS
BROF

GRERATOR ACTHON

STACK
OPERA

AFTER
T{0N

ARDF

BROF

HARDWARE
FLOW CHART

oA

| {kont}

OB

SRDC

TWsU

Sklp

-] reverse,

dest [natfon]
characters

Transfer
words,
update

IF YRODw); TFFF+0, SIB+5(B-1,
BIB+DIB-1, BROF+I, ADL{D,2),
Ar+RPF and

If YROO=0; (B[character]::DIB}+
(Alcharactar]:151B), SI1B~5IB+1}
unt[1 RFF=0 If RPFu0; BADF+I,
ADJ(D, 2}, AreRFF, and

1§ EXSF=1; [Crl=length

If EXSFed; [second sytlablel=
langth and Cew[second syllable]
RFF+Cr, BUF+{r, Br+N@DBR+DIR,
D 1R~D{R~1;, Br+M@DaR+DIA,
RPF+RPF-0|8, RPIF+| T 5M20=0,
and LHFF<1 if SHEI=i.

{1f RPZF=0*LHFF=0; DIR+PIR-1,

01 B+-40 1B, Br+M@OBR+DIR, RFF+RFF,
BUF+RPF, RPF+RPF-DIB} until
JRPZF=1 or LHFF=1

If RPIF=1 or LHFF=1; SHI3:4]=BUF-
D18, DIB+SHI3:4], DiR-DiR+], gnd
If EXSF=1;(PEiMENDE

FFACHEASL, (f SIB=0; SINSIR+D
: If SiBHO; 5IR+5iR+]
If DiB=0; DIRDIRHD
IF_DiBHO; DIR+DIR+]
KRPF-CL15:20], RPFRRF-1,

i r<HESERHSIR, MeAr-DER*DIR,

ENDE+1 and(@0)1f MB&B=l; memury
protact Interrupt octurs

[SIR+51R+1, DIR+DIA+1} unt1} APF=d;

F13
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FIHIANY SN NI QILNINA

BLIDD0E

HEX CODE

MHEMON T

FARILY

QPERATOR

NECESSARY STACK

CORGIT

10HS

ARDF

BROF

OQPERATOR ACT FON

STACK AFTER
OFERAT | 08

ARGF | BROF

HARBWARE
FLOW CHART

VOB

EDC

)

INSU

Transfar
while
Eruw,
update

Insert
un-
conditional

1

¥

If A{S0:3]4101 or ARA/=U; Invatld
operator interrupt ccgurs

TBR~4 [19:20], Crehr, EXSU,
Br+¥r, BROF+], and ADJTD,2)
Br+MEDER+DIA, RPF+C{19:20]
ArH@SER+S 1A, (Alcheractar]: 5B}
tr, 518518+ .
{If $5Z=h; YreM@TeA and D)5+uc[3:4]
If SSZmb; Yr-METBR+CAOS and
DIS+ACEH:5] If §52m8; YreMBTBR +
CE7:3] end DIS+aC[h:5]
(Alcharacter]::SIBMELr, RPF+RRF-1,
¥rOYro:DIS, If YROO=D; TFFF-O0,
5iB+5i8-1, BIBDIB-1, BROF~],
JABJ(0,2], Ar+RPF and

If YROOw]; (B{charscter]::DiB}+
(Alcharacter:i818), SIBeSiB+l}
until RPF=0, |f RPFmd; BROF+I,
ADJ (0,2}, AreRPF, and

If EXSFwl;[tr]mlength and [second
syllablal=character. |f EXSF=0;
[sacond syllabla]=tength, {third
[xy11able]=charactar, and
Cre[second syllable] RPF+Cr
Br+HEDBR+DIR, Cr-—[:hara:ter'i N
{DIGeDTBH], ROFRRF=], (A[char-
actar]::D18~Cr} untl? RPF=0 or
[DIB=0 If b1B=0; M+BraDBA+DIR,
[DIR-DIR+1, BreMEDER+DIR, If

RPF=0; H-BrBDBR+DIR, DIA+DIR+Y,
Junel I EXSF=I3 +ENDE

P

F36
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YOHIANYT N N O3NS

HZooag

HEX LDDE

FNEMCNHIT

FAMILY

QPERATOR

HECESSARY STACK

Lonb I

10NS

BPERATOR ALTION

ARQF

WEOF

STACK AFTER
OPEMTHJN

AROQF

[EROF |

HARUMARE
FLOW CHAAT

POC

VIC

EDD

Twiu

SWFU

1%5C

Transfar
wards
avarwrite,
update

Scah while
false
ypdate.

inzery
cond [ tlanal

[FsC+EXS0, (F S1B=0; SIR+SIR+D
1T 51880; SIR+S{R+!
If DiB=D; DHR+DIRHD
b if DIBHO; DIRSD Heel

{RPF[19:20], APFAPF-1,
Ar+HESBR+S|H, Mot rBDBRHDIR,
SIReS IR+ 1, DIRePIRE]} until
RPF=D; EMDEw) and

1§ AISD:3]4101 or ARAZE0; Lnwalld
opmratur interrupt oLgura.
TBR+A[19:20), Cretr, sxsu
Br-Yr, BROF41, and ADJ(D,2)
RPF<CE19:20], ‘ArcwesBRes R,
{Alcharactor]: :SIBHETr, SIB+81p+t
£1f 552=4; YrMETER and

I SaC[3: 0] IF 55Z=6; Yr-MaTBh+LADS
land DiS~abik:5] IF 552=8;

b HaTBReE [7: 3] and DISwac[4:5]
(Alcharaceor]::StEHE>Cr,
RPF<RPF=1, Yribfr::DIS.

If YROG=1; TFFF+0, SIB+SIB~1,

a0 (0, 2), An—RPF, and

If YROO=D; 8i8-5{8+1} until RPFeQ
1f RFF=0; LHFF+l, and

if EsF=1; {Er] = length, [second
kyitablefatst charactar, and
[third sytlable]ln2nd characesr

F17

F35

N
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FL20008

HEX CODE

HMEHOM I

FRMILY

QPERATOR

NECESSARY STACK
CONDITIDNS

- AROF

BROF

GPERATOR ACTION

STALK AFTER
OPERAT FOk

ARODF | AROF

HAREWARE
FLOW CHART

EDD
(Cont)

PbD

YOO

EXFU

SWTL

Exmcutnm
single
migro,
single
polnter
update

Scan while
true,
update

if EXSF=0; [second syllablels
fength, [third syllablal=lst
character, [féurth syllablal=
Ind character, and Cr-[second
syilabie] RPF<r, Br-MADBR+DIR,
Cev[Vs5t character] if FLTF=0, and
tre{znd character] if FLTF=1.

{01 B+DEB+1, RPF+RPF-I,
(Blcharacter]::DiB+Lr] until
RFF~ or DIB=0 If DIB=0;
M+Br@DBR+D IR, DIR+DIA+T,
BreMaDER+DIR |F RPF=0;
H+BrRDER+DIR, DIR-DIR+] andEY
I1f Ex5F=1:(PsiHENDE

[Br]=1ength (PEIWNTER, CreBr,

labd (0, 1), Ar+8r, ARGF+T

I1f A[50:3]=0x0; S0RF+E, UPDL+I,
and 1f Al50:3]=101; ss2«A[hZ:3],
5BR+A{19:20]; SiR+A[35:16]
SIB+A[39:4], UPDL+I, and

If A[50:31£101 or ARLF=D; inva!id
operator Interrupt oogurs
freR+a[15:20], CMr,EﬁU.
Bre¥r, BROF+1, and ADI{0,2)
RPF+C [19:20], Ar-MRSBR+SIR,

(Alcharactar]::SIB f>Cr, SIB<SIB+1.

Fh

Fib
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420006

o’

BRUDPRF, BI3G:4]+~p(B, BR4ST,
B[42:3)+-052, B[50:3]-101, B[35:14]
Loim, BL15:20]+0BR, 1f A[50:3]=
Go0; D1S+5EB(B=) [F SIBKD; Crehr::
D15, Ar+Ar::DES, and

I1f A[50:3]=010; BESeSiB(B=) IF
SIBED, Crefr::DI5, Aredri:Ds,
PErelr: 015 and

Ff OSOPF=0; CreBre,BRET-, BRUGHI,
Br4s+1, BI50:3]+191, BI39:4]-siB,
BRL3SPRF, BIiZ:3]+56Z, B[I5!16}+
I8, B[19:20]+0BR, AreBr, Brelr

land

WECESSARY STACK STACK AFTER | HARDWARE
HEX CODE | HNEMDNIC | FAMILY | OPERATOR CONDIT 1ONS DPERATOR ACTON OPERATION | FLOW CHART
AROF BROF AROF | BRGF
Yoo {1f 55Z=k; Yr+MATBR and 0]5+aCE3:4]
(Tont) 1 $57=6; Yr-METBR+CAOS and
DIS«aC[h:5] If 55ZmB) ¥r«METBR+
cl7:3] and R)S+aC[4:5]
{A{charactur]: :SIBEsCr, RPF-RPF+1,
Yro¥er:D15, 1F YROOwD, TFFF-+Q,
. s1p+s8-1 404 (0,2) ,CreRPF,and @D | 1 2
I'f YROG=1; SIB+SIB+1} unt|l RPF=0
If RPFaQ; LHFF+l, ARI{0,2},
Cr<RFF, and 1 2
EDE EMDE F End adlt - - M+BrEDBR+EIR, BRLJ+l, If UPDF=0; F21
1f OPDF=1; BRI, BRLE+T, 5 o

SHOLVHBJG HOSSII0U4
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YOWINY §'N MNE GELMIEG

PLIOANS

NECESSARY STAGCK STACK AFTER | HARDWARE g
HEX CODE | HHEMOKIC | FAHILY DPERATOR | GNDITIONS - UPERATOR .HCT_IUN OPERAT ON FLOW CHART g
) ARDF BROF AROF JBROF g
— o
¥DE RTFF 2 Reud true/ 6 2 l&re0, AROGTRFF 1 2 1 oru <]
false
Flip-flop g
3
GDF HALT F Condltianal - - €T3 - - 2.1 »
halt E
PEG LS G Transfer o 1 CreBr, (FaBnENSD, Ar-MESBRSIA, - - X
while lass, RPFLr, Br-MSOBA4DIR, if
dastruct fvel (A[character]::Sidel¥[character]);
. RPE+APF=-1. H+Br::DER+DIR, and
un: ¥ [alchyractar] ::S1B}<
[r[character]; RPFeRPF-1,
(Alcheractar)::S18)+(B[character]::
bim), SIBeSIB+1, DIBDEB+1}
unt 1] RPZF=1; M<BrgDEM+DIA, and
~+ENDE
233 TGED [ Transfar o 1 e reBr (FEDREXSD, AreHESBRSIR, - - X1
while RFF+Lr, Br+M@DaR+DIR
graater or . {alcharacter]::S1B)<Y{Character] N
equal [RPE+RPF=1, M+Br::DBA+DIR, and
destructive ~ENDE - ’
{if {Alcharacter]::S18)z
¥icharacterl; RPE+RPF-1,
{Alcharscter]::S18)+ (Bl character::
biB), SIBS{SH, DiBeDIBHL) until
pPzrmt; MeBraDER+DIR and{PsfmENDE

AO0UANYH 0029 € - SHONOWING
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2220006

'

destructiva

[RFF-RPF-1, M+BreDBR+DIR, and
+EMOE

1 f (Alcharacter]::SI1B)=
i [charactar]; RPF+RFF-1,
{a[charecter]::51B}+{b]character]::

p18], SI&-SIBN, DPB<DIB+1T untll

RPZF=1; M~Hr@DER+DIR and EROE

HECESSARY STALK STACK AFTER | HARDWARE
HEX CODE | MMEHOWIC | FAMILY OPERATOR CONDITIONS QPERATOR ACTION OPERATION | FLOW CHAAT
'AROF BROF AROF | BROF
PE2 T6TD [ Transfer o ¥ CreBr (PoBHEXSD, AMESBR-'-SIR - - X1
whlle RFF+Cr Er+«M@DBR+D
greater, f (alcharacter]: SIB<
dastructival Y[charncter] REFRPEF-T,
MeBr::DBR+DIR, and CFsD +ENDE
{If (&[:hlracter]uslﬂ)’
¥[charactar]; RPF<REF-1
(a[character]: sj'ﬂ)+(a[charactar]
BIB), 5IB+51B+1, DIB+DIBH1}
nntl] RPZFal; Hﬂ-BI’@DBFHﬂIR and
+ENDE
PE3 TLED [ transter ] 1 Cr+Br L PSp-EXSD, ArH@SBRESIR, - - &l
whifae RFF+ir, Br+MaEDBR+DIR
lass or if (A[character]::5tB>¥[charactar]]
agual, RPE+RPF-1, M<8rRDBR+DIR, &nd
destructive ENDE If {alcharacter]::31B}s
¥lcharacter); RPF=RPF-1,
{Alcharacter]::S1B)+(B{character]:!
018], 518+5/B=1, DIB+~DIB-1} wntll
RPZF=1; M+-Br@DBR+DIF snd +ERDE
PEL TEQD 5 Transfar o ¥ CreBr (PalHEXSD, Amsamsm - - x1
while RPF+Cr, Br«MEDBR+DIR
aqual, If (Alcharsccer]::51B)#¥[characterk
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$LIOODE

HEX CODE

MMEMTHIC

FAMILY

OPERATOA

KECESSARY STACK

CONDIT

ARGF

10HS

BROF

OPERATER ACTION

STACK
OPERA

AFTER

ARDF

BROF

TiON |

HARDWARE
FLOW CHART

PES

PEG

PES

THED

TLE

Transfer
whita .

not equal,
destructiva

Transfar
un-
condfeicnal
destructive

Transfer
while Tass,
updats

o

1

Credr (PaleEXSD, AreMESBRISIR,
KPF<{r, Br+MSDER+DIR

If {Alcharacter]::5IB)=
¥[character]; APF+APF-1
MeareDBR*DIR, and, EsC-ENDE

{1f {Alcharacter]::SIE}#
Y[charactar]; RPFRPF-1,
(A[character)::5IB)+(B[character]::
BiR), SIB+SIB+T, DIB-«DIBH% En:n
RPZF=1; W=BranBA+0iR and -+ENDES

CreBr (PePwEXSD, AreHESBR+SIR,
RPFCr, Br+HE0BRADIR, Yr+d
{RPFeRPF=1, [Alcharacter]::518)+
{Blcharactar]::DFB), SIB=SIB+H,
D L8+DEB+]) untl) RPZE=Y;
HeBrEDBR+DIA, and +ENDE

CraBr -»Exsu. Ar+HESBRSIR,
P+ r, BreMEDER+DIR
If (Alcharacter]::518)2
[rlcharactar]; P-iPF-

jt+-Br: :DBR+DIR, uDE AbJ 0,0},
BrAPF, Ar-v\'r. and

{1 (Alcharactar]:: §1B}=
¥ [character]: RPF<RPF-T,
(a[character]::5(B)+{B[character]: ¢
DIB), SiB+StB+], DIBCDIBHTY unt1)
RPZF=1; Me-Br@OBRD IR CPlENDE

204 10,0}, BreRPF, ArcVr, and(ﬁ‘;)

H |

x7

X
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FL2000%

~/

b 560BR+D 7L, CPEOHENDE, "ADJ (0, o,
Br+&PF, Ar+¥r, and

[If{A[character]::5iR}=
¥ [cheractaer}; RPF+~RPF-1,

DIBY, IB+SiB+, ma+ IBi} until
RPZF=]; MeBraDB+DIR  PSOHENDE
W0y (0,0, BreRPF, Are¥r, and@

[Pn[:haral:teri :518)+(Bleharacter] s

NECESSARY STACK STACK AFTER | HARDWARE
HEX CODE | MNEMONIC | FaMILY | oPERaTOR COND | T1ONS OPERATOR ACTION GPERATION | FLOW CHART
ARDF | BROF ARUF | BROF |
3] TGEU [ Transfer o 1 CreBr, PsC-EXSU, Ar<MASER+SIR, 1 1 1
while IRPF+Lr, Br«HEDBR+DIR,
greater or If {Alcharacter]::518)=
equal , ¥ [character]; A PF-1,
update tBr : :DBR+D | (P2CHEWDE, ABJED,0),
Br+RPF, Ar+¥r, and
rf (alcharactar]::51B)2
¥[charactar]; RPFRAPF-1,
{Alcharacter]::$1B}>(B[character]::
DIB}, 51B+SIB+1, [IBeBlB+} unti!
REZF; MeBrEDBR+DIR,CFeEHENDE,
lag.d (0,0}, BreRPF, Ar¥r, and
PEA TETY [ Transfer [} 1 jor8r (PalHEXSY, Ar-MESBR+SIR, 1 1 x
while RPFaCr, BreHRDBR+UIR
greatsr, If (Alchsracter]::5(8) %
update [t[character]; RPF+RPF-1, .
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FORAWY SN N QFLNIMd

BLZODOG

HEX CODE

MHENOM I

FAMILY

OPERATOR

HECESSARY STACK

CORDIT
AROF

10NS

BROF

DFERATOR ACTION

STACK AFTER
OPERAT ION

ARDFE [BROF

HARDWARE
FLOW CHART

iPEC

TLEW

TEQ

Transfer
while
lezs or
wquel,
updute

Transfer
while
oqual,
update

]

Credr, (PsDeEXsl, AreMBSBR+SIR,
RPF+Cr, BreMRDAR+DIR

1§ (Alcharactsr]l::si8}>

¥ [charactar]; RRF+RPF-1, (0,01
BeBreDBR+DIA, (PsDeENDE, ADJ(0,0},
BreBPF, Ar+¥r, snd Q0

(1f {Afcharactar)::5i82
¥[character]; RPF+APF-1,

D1B), $18<51B+), DIB«OIB]} until
RPZF=1; HeBr@DER+D IR, (FsCHENDE
aba (0,0), BreRPF, Ar<¥r, and

CreBr, FEDMEXSY, Ar-MESBRSIR,
RPF+Cr, Br+MEDER+DIR

¥ (Alcheracter]:: 518} '

¥ [charncter]; RPF+RPF-1,
p-BreDBR+D IR, (FsDFENDE, ADJ{D,0]),
Br-RPF, Ar+¥r, and

{1 Alcharacter]::510} =

¥ [charactsr]; RPF+RPF-1,

IR}, SIBeSIB+Y, DIB<DIB+1} untll
ZFel|; WeBr@DeR+D 1N, (PaleENDE
h0J (0,0}, BreRPF, Ar+¥r; and

(AIcharacr_ari: :518)+{8[character]::

(Alcharacter] s :518)={B[charactar]::

X1

X1

at-1
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HL2GOOY

-

H+8r@DBR+D IR, (Fab+ENDE, ADJ{0,0],
Br+APF, Ar+Yr, and:

{if {Alcharacter]::SIB #

Y [charactar); RPFRPF-1,
{a[character]::S)1E)+{B[character]:
D8}, SIB«STB+I, GIB+DIB+} uatli
APZFa); MBrEGER+DIR , (FsUrERDE
ADJ{D,0), BreRPF, Ap+Yr, and

Ry et v
4
r MECESSARY STACH STACK AFTER | HARCWARE
3 HEX, CODE | MNEMONIC | FAMILY DPERATOR CONDH TIONS OPERATOR ACTTON BPERATION | FLOW CHART
AROF AN0F ARGF ] EROF

PED THEU [ Transfer 0 1 Crubr,(FsPrEXSU, Ar<MBSER+SIR, I 1 X1

whlle APF+Lr, Br+M@0BR+OIR

not equal, If {A[charactar]::SIB)=

updats Yicharacter]; APF+RPF-1,

GHOLYHIL0 HOSTIION

NOODSANYH 0025 & - SHONOWINA
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BLZRO0S

»

NECESSARY STACK : STACK AFTER | HARDWARE | @
HEX CODE | MNEMONIC | FARILY | OPERATOR COMOIT IONS OPERATOR ACTION OPERATION | FLOW CHART [
AROF | BAGF ARDF | BRAOF o
3
REE TIHY & Transfar o 1 CreBr, (PaD+EXSU, ArcH@SBRSIR, | | 1 X =
uncondi- RPFLr, Br-HEDBR+DIR 2
ctional, m
{RPF=RPF-1, 5
update thlcharacter] ::5)8}+{B[char- 3
acter)::0IR), SIB+SIB+), 2
DIB+DiBel} untll RPZF = 1} b1
H-BrEDBR-i-DIRNDE,
ADJ (0,0}, BreRFF, Ar+tr, and(GD
PFQ CLSD H Compara 0 1 |:r~nrxsn, Ar-MESBRASIR, - - x1
characters TFFF+l, RPF+(r, Br+MR0BR+DIA,
lass, da- {¥r = Br, Dis~s|B(B=)-prB{m=),
structive TOA+DIB(Bz}, DiBeDIB+],
TOM-DIB{82), APF+APF-].
tf {Alcharacter]::51B) #
(Blcharacter]::DIB}; TFOF+E
1¥(A{character] ::518) 2 (B[char-
acter]::RIB}; TFFF+ DIBDIB+T,
and SIBSIB+T] usiti)
RPZF w 1#5ERR = O
If RPZF = | X5ERR = 0: TFOF+O,
(PaO-ENDE and
vo LSO H Scan white o 1 Crebr LPSOMENPD, Ar+M@SER4SIR, - - X1
Tass, da- APFCr, RPF+RFF-1
structive If (Alcharacter)::§IB)zY [char-
. acterly TFEF<O, RPF=RFEF+1
D4 8+D1 B-1 ,(FaCHENDE and
! o ~, . ~~

Zi-1
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120008

o’/

acter]; TFEF+0, RPFRPF+]
DIB-DIB-1 (FED-ENDE and(ED

{1f (A[charactor: :51B)2Y [char-
acter]; SIB+SIB+1, DIB DfB+l)

untfl APZF w | * SERR = O}
NDE and G0

e Ry ~—r et
NKECESSARY 5TACK STACK AFTER | HARDWARE
HEX CODE | MNEMONIC | FAMILY GPERATOR COND I T1OHS OPERATOR ACTICN DPERATION | FLOW CRART
AROF BROF ARDF | GROF
YFO L+ Alcharactar]::S1B}<¥[char~
{Cant} acter]; SI1B+SIB+1, DIB-DIB+}
until RPZIF = | + SERR = ©
1f RPIF = | %SERR = I);
CPalrENDE andGD)
PFI CEED H tompare a 1 Crebr (PSIMENSD, Ar+MESBAESIR, - - X
characters TFFF+1, REF+Lr, Br+MEDBR+DIR
greater or [¥r = Br, DIS+5I0(Bz)-Dia{as),
squal, da-
structive
If {A[character]::51B) #
(Blcharacter]::DIB); TFOF«1
If (Alcharacter] :;SIBY<{B{char-
acter]::D1B}; TFFF+0
DIBHDIBHT, SIB*SIB+IY} wntl]
RPZIF = | *SERR = O
1f RPIF = T *SERA = O; TFOF-D,
(P=UMEMDE andRD
¥F1 SGED H Sean whila o 1 r.r«ar:tro, Ar+MESER+S IR, - - X1
graater or TFFF+1, RPFelr, RPFRPF-1
aqual, de- If (alcharacter]::S18)<¥[char-
structive

SHOLYYId) YOESIDONd
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TIMINE CETH N DALMY

TOO0E

HEN CODE

MHEMOM 1C

FAMILY

OPERATOR

HECESSARY STACK
CONDITICHS

ARGF BROF

DRERATOR ACTION

STRCK AFTER

- DPERATION

AACGF | BROF

HARDWARE
FLOW CHART

PF2

L

CeTD

SGTOD

Compars
character
graater,
destructive

Gcan while
graster,
destructive

CreBr (PeDHENSD, Ar+HBSERESIR,
TFFF+l, APF+Cr, BreMEDBR+DIR
{¥r = o n|s+s|a(a }-pi1aiB=},
ToA+DtB{BZ), DIB-DIR+],
TOMDIB{B=}, RPF+RPF-1

If {M}chorocur} 1518 # (Blchar-
acter]::DIB) -1

IF (A[chara:url 151B5{B[char-
acter::DI8; TEFF+D, DIBwDIB+],
S1B+S5 B4} wntil

RPZF = I*$ERR = 0

If RPZF = 14SERR = 0; TFOFD,

(CPsD+ENDE and GI

CreBr (FSD-EXPD, Ar+MRSERSIR,
TFFF+}, RPF+Cr, RPFRPF-1

If {[character]::5iBjs(Blchar-
acter]::0(2) JTFFF<0, RPECRPF#I,
DFB<D)B-F CPSEMENDE and

{1f {&[character]::5(B)={B[char-
scter]::DIB) ; S{Be5IB4],
DIBeDIBH1} until RPZF = 1%SERA=O;

CPeAENDE and QD)

X1

x1

SHOLYHALE HE5SII0HA
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NECESSARY STACK STACK AFTER [ HARDWARE
HEX CODE | MNEMONIC | FAHILY | OFERATOR CONDITIONS OPEAATOR ACTIOHW UFEMTIOA_ FLOW CHART
ARODF BROF ARDF | BROF
PF3 CLED H Compare 0 1 creBr (PEDHEXSD, ArMESBRaSIA, - - X
characters TFFF+1, RPF+Lr, Br+M@DER+D{R
less or {¥r = Br, 0I15+~518(B=)-D18(B=),
equal, de- TOA+DIB{BS), DIE+DIB+],
structive TOMDIB{B=] , APF+-APF-I
If {A[chlrlcter].lstl ¥ (8lchar-
acter]::DIB);
I {A[charazter] Slsb{![:hur-
scter]::DiB; TFFF+0, DIB=DIB+1,
SIB-5|8+1} untl! RPZF = 1*SERRwO;
TFRF<D CPsb+ENRE and(G5>
VF3 SLED H Scan while o 1 Crefr (PaDHNPL, Ar-WESBR4SIR, - - ]|
lmss or TFFF+i, RPF~Cr, RPF+RFF-1
equal, de- " (A[charactnr] 151B) =¥ {ehar-
structive acter); TFFEsQ, RPF<RFF+]
| DIBeIB=| (PABeENDE and :
11f {Afcharacter]::S18)<¥[chor-
acter]; $18eS(B+1, Di8+DiB+]lunti]
RPZF = 14SERR = D.ENDE and
Qe
PR CEQD H Compars ] ! Crebr (PSDHENSD, Ar«MRSERESIR, - - £
cheracter TFFF+t, RPF<Lr, Br«MEDBRHDIR,
equat, de-
structive

SHOLYYEd0 H0E23204d
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YOWINY '8N NI QIALKIHG

[ TR

HEY CODE

HHEMON (¢

FARILY

DPERATOR

CONDIT
AROF

HRECESSARY STALK

II!BNS‘, =

OFERATOR ACTION

STACK AFTER
OFERATION
AROF | BROF

HARDWARE
FLOW CHART

PRk
{Cont)

¥Fh

PF5

SEQD

CMED

Scan while
egusl . da-
structlve

Compare

characters
ot aqual,
destruct|vel

{¥r = 8y, D15+5|B{B=)-DiB{B=],
ToaebIBIB), DIBeDIB+],
TOR-RIBERE}, RPE<RPF-1

It (Alcharactar]::SIE A {B[char-
actar]::DIB); TFOF«1 and TFFF+D,
DIBDIB+], 5I8+5/8+1} until

RPZF = 1*SERR = 0; TFOF+0,
CPadrENDE and(TD)

Crebr (PSDrEXPD, ArMESBRISIE,
TFFF+1, REFeCr, RPFRPF-1

acter]; TFEFO, RPF+RPF+1,
ni8+518-1 (B3 ~ENDE and D
{1f (Alcharacter]::518) a Ylchar-
acter]; SIB+S1B+T, DIB<DIB+1}
until RPZIF = I%SEAR = O;

(CPEbENDE and (T

CreBr (PIOHENSD, ArcM@SERISIR,
TFFF+1, RPF+(r, Br+M@DBR+DIR
{¥r = Br, DI5S+~518(B=)-DIB{B=),
ToA+DTB{B=), DIe+Dig+),
Tow+DIB{B=], RPF+APF-1. If
(Alcharacter]::S18} o [B[char-
acter]::0IB); TFOF+1. If
{h[character)::$1B} = (B[char-
acter] ::0FB); TFFF+0, DIB<DIB+1,
B+1} untfl APZF = 1*SERR=O;
TFOF+0 (PsB+ENDE an

If {Alcharacter]::5{B) # Y[char--

1

X1
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LTOODS
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R o o R
NECESSARY STACK STACK AFTER | HARDWARE
HEX CobE | MNEmMaN 1c | FamiLy | oPERATOR COND I TION QOPERATOR ACTION OPERATIOH | FLOW CHART
AROF | BROF ARDF | BROF
vF5 SNED H Scan while [ t Crefr (PSD-EXPD, Ar«HESBRS IR, - - £
not equal, TFFF+1, RPF+Cr, RPF+RPF-1
destructive Hf (k[character] :51B} = ¥[char-
acter]; TFFE, APF+APF+)
DIB<D1B-1 {PLC-ENDE and
{If (Afcharacter]::S18] # ¥[char~
actar]l; SIB<5IB+l, DIB<DIB+}
unti] RPZF = 1%SEARMD C PEl-ENDE
wnd (D5
PP TLsu H Compare 0 1 CreBr LPsCHEXSU, Ar+MRSBRSIR, 1 1 %l
characters TFFF+}, RPF+Cr, Br+MEDHRG|A
lass, {¥r = Br, DIS+51B{B=}-DIB{B=),
update TOADIB(E=), HIBDIB+],
TOM+DIB(82), RPF+RPF-1
1 (ﬂicharacter]::slﬁ) ¢ (B[char-
acter]::DIB;TFOF+]
If {A[character]::51B)ziB{char-
acter}::DIB; TFFF<0, DIB«DIB+1,
and SIB+5IB+1} untll
RPZF = I*SERRm{; TFOF<0,
CPaQrENDE, ADJID,0}, BreRPF,
r+fr and @D
vFB SL5Y H | Scen while 0 t CroBr (F5OREPU, Ar-HESERSIK, 1 1 %1
bess, REF+fr, RPF-RPF-1
update If {alcharacter]::51R)2Y[cher-

acter]; TFFF<D; RPF<APF4],
DIB+D1B-1 CFEBHENDE, ADJ (8,00,
BrekPF, Ars<¥r, and
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TIHIMY SN NI DFLN|EL

BLEOAOE

HEX CabE

HHEMOH 1T

FAHILY

OFERATOR

NECESSARY STACK
COMDITIDNS

AROF ERODE

OPERATOR ACTION

STACK
QPERA

AFTER
T 1N

ARDF

BROF

HARCWARE
FLOW CHART

¥ré
(Cont)

PFY

VF3

CGEU

SGEU

Compare
characters
greatsar ar
equal,
update

Scan while
greater or
agual,
update

{1f {A[charactar]::5|B)<¥[char~
acrer]; 5|B-S18+1, DIBeDIB+}

untl| RPZF = |%SERR§:( PEOHENDE,

ADJ(0,0), BreRPF, Ar<¥r, and

CreBr (FSDeEXSU, Ar-MASBReS IR,
TFFF=1, RPF+{r, BreH@DBA+DIR
{¥r = Br, DIS~51B{B=)-DIB(B=],
TOADIB(B=], DIB-DIB+],
TOM<DIB({Bz}, RPFRPF-}
If (Alcharacter]::51B} ¥ {B[char-
acter]::01B); TFOF+!
if {alcharacter]::S18}<{B[char-
acter]::DIBY; TFFFD, DIB+DIB+1,
SEB+SIB+1} unt[) RPZF = |*GERfmO
e RPZF w 1*5%“-5}: TFOF+,
‘z NDE, ADJ{0,0), BreRPF,

6T

Ar+¥r, and

CreBr (PSEWEKPU, Ar+HESBR+SIR,
TFFF+1, RPF+Cr, RPF+APF-1

If {Alcharactaer]::51B)<¥[char-
acter]; TFFE+D, RPF+RPF+I,
DIB+DIB-1,(PsO+ENDE, ADJ{0,0),
Br+RPF, Ar+Yr, and

{If (a[cheraccer] ::51B}2¥[char-
acter]; SIB=SIB+1, DIBDIB+}
until RPZF=]1 *SERR=O # PsLHENDE
ADJ{G,0), BreRPF, Ar+¥r, and

x1

au

SHOLYHIAD HOSSII0Hd

gi-1

HOOBANYH 0043 § - SHONOXANS
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=P {alulrr

pa— e’ P Py
HECESSARY STACK STACK AFTER | HARDWARE
HEX CODE | MNEMOHIC | FAHILY OPERATGR COMD [ TIONS OPERATOR ACTION DPERAT!Q_IL_ FLOW CHART
AReF | ARUF | ARDF [BROF
FFA £eTU H Lompare o 1 CreBr (PEOREXSU, ArMBSERASIR, 1 1 %
characters TFFF+1, RPF+Cr, Br+HEDBR+OIR
greater, {¥e = Br, DI5<SIB(B=)-DIB(B=],
update TOA+DIB{B=), DIB-DIB+],
TOMDIB{B=}, REFLRRF=],
If (Alcharacter)::51B # (Blchar-
actar] ::0IBY; TFOF«l
If {afcharacter]::SIBs{Blchar-
goter]::0IB); TFFP-3, DIB=DIB+],
SIB<SIB+1} untl! RPZF=1 *SERA=0;
TFOF+,CPsMENDE, ADJ (0,0},
Br«+RPF, Ar+¥r, and
VFA BGTU H Scan while 4] I CMBF,EKFU,-AF‘M@SB!HSIR, 1 1 ®1
greater, TFFF+1, RFF+Cr, RPF+RPF-1
update If (Alcharacter]::51B)s(Blchar-
actar] ::DIB) ; TFFFeO, RPFRSF+1,
piebiB-1 CPsD+ENBE, ADJLD,0),
Bre+RFF, Ar+¥r, and
{1f {alcharacter]::512)> (Bfchar-
acter] :DIBY, SIB+S18+],
DIB«018+1} unell RPZF=| #SERR=D;
(CFsleEHDE, ADJ (0,0}, BreRPF,
Arsfr, and@
PFB CLEY H Compare a 1 c;-f»arxsu, Ar+MBSBRSIR, 1 1 %
characters TFFF+!, RPF+{r, Br-MEDOR+D|R
Isse or {¥r = Br, DIS+5IB(B=}-DIB{B=S),
equal, TOADIB(B=), DIBCD|B+],
updata TOM+DIBIB=), RPF+RPF-1
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YOIHIWY 5N Ml GILNIGd

9220008

HEX CODE

HHEMONIT

FAMILY

OFERATCR

NECESSARY STACK
COHD I TIONS

. AROF BROF

OPERATOR ACTION

STACK AFTER
QPERAT ION

ARODT | BROF

HARDWARE
FLOW CHART

PFB
{Cont)

WFH

FFC

SLEU

CEQU

Scan whila
Tess or
aqual,
update

Lompare
characters
agual,
update

1f [A[character]::S18) # (Blchar-
acter]::DIB}; TFOE+]

If {a[character): 1518} {B[char-
actar]::DIB); TFFF+0

DIBeD1B+1, SIB<5IB+I}

ynt1? RPZF=] *SEAR=D; TFOF+0,

CEalPENDE, ALY (0,0}, BreRPF,
T

AreYr, and

CreBr (PaOwEXPU, Ar-MESBR+SIR,
TFFF+1, RPF+Cr, RPF+RPF-1,

If {Alcharacter)::51B)>Y[char-
acter]; TFEF+0, REF<RPF+I,
DIB4—DIB-],ENDE #Dain, 01,
Br+RPF, Ar+¥r, and

{1t {alcharactar]::SrB)s¥[char-

actar]; SIBeSIB+1, DIBCDIB+I}

untl1 RPZFx] *SERRm0; PsDHENDE

ADa{0,0), BreRPF, Are¥Yr, and

CreBr PaPEXS, Ar+MBSBRHSIR,
TFFF+1, RPF+ir, BreMEDHR+OIR,

[¥r = Br, DIS-5|B{8=)-DIBLBZ),

ToA<DIBLBZ), DIB<DIB+],
TaWeDIB(B=}, RPF=RPF-}

1f (alcharacter]::51B) # {Blchar-
acter]::IB); TFOF+1 and TFFF+D,
DIB+DIB+1, S1BeSIB+1} untl]
RPZF=] *SERR=0; TFUF+0,(P=CHENDE,
andfo,ob, Br««PF Aretr, and QD

X

X1
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HLZTO00E

~

R— S’ e —
NECESSARY STACK STACK AFTER | HARDWARE
HEYX CODE | MMEMONFC | FAMILY | CRERATOR COND I TIONS OPERATCR ACTION OPERAT (04 | FLOW CHART
AROF | BROF AROF | BROF
YFC SEQY H Scan while 0 1 CreBr [PsbREXPU, Ar+MESBR4SIR, 1 1 A1
equal, TFFF+1, RPF+Cr, RPF=AFF-1
update If {Alcharactar]::518 # Y[char-
acter]; TFEF, RPF-RPF+1,
O16+D 1 B-1(FsB+ENDE, ADJ (0,00,
Br<RPFF, Ar+¥r, and
{tf {Alcharacrer]::51B} = ¥[char-
acter]; SIB+SIB41, D|B+1}
uhtll RPEF=] #SERR=0;(PsGRENEE,
&0J(0,0), BreRtFF, Are¥r and(Ol}
FFD CHED H Compare 0 t Crefir {PSOREXSU, Ar<MASBRSIR, 1 1 k1]
characters TFFF+1, RPF+Cr, Br+MEDBR+DIR
not equsl, {¥r = Br, DIS<$1B{B=)-DIB(B=],
update ToH+DID{BL), DIBDIB+I
TOM-D | B{E=}, RPF+RPF-)
If {Alcharacter]::518) f (B[char-
acter]1:DIB); TFOF<1
If {A[character]::518) = {B[char-
acter]::DIB); FFFF+D
DIB+D1B+1, SIB+51B+1} unell
RPZfa] *SERAm); TFOF+0 (Pst)-+ENDE
ADJ(0,0), Br<RPF, Ars¥r, and
VFD SHEU H Scan while ] i Crebr (FED-EXPU, Ar+HBSBA+SIR, 1 1 L
not sgqual TFFF+1, RPF+Cr, RPF+RRF-1
update
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HLEO009

HEX CODE

ANEMON EC

FAHILY

COFERATOR

NECESSARY STACK
CONDITIONS

ARQF

BROF

OFERATOR ACTION

STACK AFTER
DPERATION

AROF

BROF

HARDWARE
FLOW CHAERT

vFD
(Cont)

UFE

UFF

HGOP

HVLT

Mo
oparatlon

Tnvalld
operator

If (A][charactgr] 1:51B) = ¥[char-
acter]; TFFF=0, APF+APF+1;
DIB+D1B+1 CPsBHENDE, ADJ (8,0},
Br+RkFF, Ars¥r, and

{1f {Alcharacter] ::518) ¥ Ylchar-
acter]; 518+518+1, O|BcOtE+1}
untl] RpZFal *SERA=D;CPSD-ENDE,
ADF(0,0), BreRPF, Ar¥r and{OD

SECL+1, and(BD

QFO1+1

If EBIT = O3 Invallid operatar
Interrupt ocours

If EDIT = §; RPF<lr, ENDE<1,
and invalld operator Entarrupt
acEurs

s

X7

X8
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§i20006

B

R g — R
OPERATOR HEXADECIMAL CODE ASSIGNMENTS
2 nd g FRIMARY
% 1 ? i 4 5 & ? & 4 A : 4 o ] F FAMILY
N | vALD | waLt | VALD | wALL WALL | VALL | wBL{ | wale WALE waLt WALL | YALLD | wAEL | WALLC [ wALE |wALT | D J
|_ wale | ware | wane Jwud | waie | wace | wane [vane | wae | vaur | wace §owatc o wae | vare vt |vac |0 o
7 vaLe VALE | vALL wALD | YALC | YAl | vslL | WALC | WALD | VALL | ¥ALD | warl | WALD | WALD | ALl [wALD |2 U
?’;L( WALL VALC feied | WALC | WaL{ vELL | WAl [ WRLC | WALC | ¥ALC (2114 WAL | WALD | waeg TwaLd ] ¥ )
4 HaHL | HARMD | NAHG | HA#G HAME HAME | NAML | MARC | HANC | WAMC | WAME HAMC MAMG | HAMD | NAMC | NAMC{ B K
G | NAHE | MAMC | NANC | HAME | MAND | MSMG | HAMC [ WAMC | WAMC | WAMC | HAML MAHC | NRHL | MAHEC | HEMC [ HAME | & K
A L NAMC § ARG | AeC (Al O MAHGC | HARC | ssd | WAHC | MAHO | WRAL | NAHC | WAMD | HAMD 3 NAML [ wAMC [HAML |6 K
7| HAMC | WAMC MAMEG | MAME | HANE | MARC | MARE | HAAL | HAMEC | MaME | HAML | NAMC | mawg | NAME | HAWC JWAHC |7 K
B[ an0 | SuBT | LT | Devd | roaw | RDVY | HVI& JuTCR | LESS | cRen | GRYw Jesen | (oun L MEQL | mow |mwrid A
T | LAND | LOR LMOT | LEQW | SAME | WARI BSET |DB5T | FLTR | &FTR 1sel bs0 IM5R bIKG BPST |oeet (5 B
A | EhFL | ERTR | BRUN | EXIT | STBR | WXLR INGX |RETH | DBFL DETR | ©BUN | ENTR | Evar | MXLW | MEST [STFF |4 ©
B [ JERD | ONE LTA LT16 | PusH OLET EXCH [BUPL | STOD [ STON | vk | CWRN LOAD | LT4E [HFDW | B D
£ | SCUF | BSEF | L(RT BLkE | SERE 1 psas | sCRF JoSeF | SCRR | OOSRR v gyl | ANEF O SKGL | XTED | 1ARd JU E
D | TeED | PACOD | EXSG | TW9S [ TwOon | 180 | SXSM | RDFF [ TEEU | PACL | EXSU | TWSU | Twow EXPL RTFF |HALT (B F
E_ TLsg | TGED | TGTO [ TLED | TEQD | TWED | TWnD TLSU | TGEU | TGTY | TLEU | TEAW | THEU | Tumy 3
F_'-KSD LGER | LBTR | CLEQ | CEGD | CWED CLSL | CGEU | CGTW | CLEV | CEQU | CWEU | wdOF |NvLORF o
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OPERATOR HEXADECIRAL COBE ASSHGNMENTS {Cont)

VARTANT
o ! L i 5 6. 71 8 H A ] [ B £ Fo EMULY
L] JoIN | SPLT | 1DLX § SINT | EEXH | DEXI scAt | semo Wbl § HEYU [ b €
B DERY ‘WTGH LoG2 B &
» L TPOR [ MYST (& €
[] STt | aTag | msUp ) RSt | APRR § SPRK § RIRK | CBON | LOBT | iLib |2AcH E D
o juskp | uase | Twrp | TwTa jswen | suTe s b uswt | uame | ey | meru | osweo | sem Lt |6 F
£ ' E &
F | 5150 | S&€p | S6TC | SLED ;5¥0b | SHED ELSU § SGED f BGTU | SLED | SEGU ] SREV [Neor | NWLD |FOH
. kAT
[ 1 3 4 5 £ ¥ 8 9 L] ] c ] E F FaiLy
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al8:2]

alB:58] = oalle

SECTON 2
MDL OPERATORS

indTcates three cohsecutTve bits with ADBF belng
che most significant :
indlcates the binary value assigned to fiye bits
with the 1eFt diglt buing the mast sSigrificant

AgH I or Y = blnary valuzs des'anatas a3 gTven blt to be
"faise™, *true", or “inslgnificant™ respectlvaly

] = aidressed by

+ = jndicetas an "UR* functiom

* = Tndicates an MANDM function

[1 = gontenty of :

* = 3&t to or replaced by

MNE QF CODE QPELAT [OX

HA] afz:21=10 Sets B f1lp-Flops 8 C[8:8] to valus
apacified in A[10:8]

5TH alz:zl=00 Sets 8 flip-Flops B C[B:8) to valum
spacified in A[10:8], emlt clock pulse
200 nanodeconds tater if OISF=0 or

N QD nenoseconds larer if DRSF=Y .

TS5 A6 :6]=001000 Emits clock pulse, compares output of
ane of eight Fiip~flops selected by
af9:3] @ C[8:8] eo the stare of
a[10:1].  Sets EARI or ERA2 and halts
processpr operation if mlscompariseon
orcurs.

TSR AT6E)1=101000 Emits clock pulse, compares output of
one of might flip-flops se¢lected by
Al9:3] @ C[B:B] to the siate of
a[10:1], Resets EARl or ERR2 if 3
COMPATisen COCBTY.

SSE A[E:6]=011000 Compares autput of one of elght flip-

flops selected by A[9:2] @ C[5:8] o
the state of Al1G:1]. Sets ERRI or
EKRZ If o miscomparison prours.

PRIMTED IN U.9. AMERICA HIHETH
\
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MDL. OFERATORS

SHE

END

BRZ1

CFH

EHR

SAD

0F CODE

Al6:6]=111000

A[3:3}=100

A[B:8]=110XD000

A{8:B])=00 140000
A[8:B]=01000000

Al8:B]=10000000

PRINTED 1N U.3. AMERICA

DPERAT FON

Compares output of one of eight flip-
flaps selacted by A[9:3] @ C[8:B] to
the state of AT10:1], Resets ERRI or

ERE2 If a !nis:omparlsoﬂ oCCUrS,

tf (ERMI + ERRZ + HLTF) = i and
CYCH=0, ERRI+D, ERRZ+0, and MDL

operation s halied displaying string

number in AfID:7] and C18:8].

If (ERR1 * ERRZ * HLTF) = 4, then a

KO-0F occurs.

Inhibits vutput of MR to coause the

next commend to be fatched from
addrass 0,

Forces ENR command Tf ERRI=], other-

wlse becomes a MI-DF,

Clears HDL registers and changes MOL

to 1/0 operation

if C¥CH=] then MAL[10:2]+A[10:2] and

MA[B:8]+C(8:8]
Hf CYCM=D then a NO-OP acccurs,

BODGES

)

()

O
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SECTION 3.  DATA COMMUNICATIONS PROCESSOR INSTRUCTIONS

DCP Instruction List {by Group) . . « . « ¢ ¢ » o o o .. 3-1
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DCP Instruction List (by Operation) . . . . « . . . . . .. 3-5
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SECTION 3

DATA COMMUNICATIONS PROCESSOR
INSTRUCTIONS :

DCP INSTRUCTION LIST (BY GROUP)

Group Op Code A Field MNE Operation
[ 00000 000 1DLE Idle
00010 ovv AWl Adapter Write
00010 w AWRR Adapter Interrogate
00001 vy BKP Stop/Branch on Breakpoint
00011 100 SHFT Shift MA Registers Right
00011 101 HEYU Set System Interrupt
00011 000 MSKW Set Cluster Mask Register
00011 001 MSKR Read Cluster Mask Register
1 ootoo 000 ARWN Adapter Read When Needed
00100 001 ARIN Adapter Read If Needed
00100 010 DBYZ Decrement Branch Y s Zero
00100 on DBYN Decrement Branch Y is Non-
Zero
00100 100 BRAN Branch !f System Attention
Needed
ootot vwv 60T0 | -Branch
ootlo v GOX Branch Relative with X
00111 v 6ol Branch Relative Indirect
2 01000 000 MOVE Move Halfword
01000 001 LMRI Local Memory Read Indirect
01000 o100 SMRD Scratchpad Memory Read
Direct
01000 on LMRD Local Memory Read Direct
01000 101 LMW1 Local Memory Write Indirect

PRINTED IN U.S. AMERICA

5000276
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DCP INSTRUCTIONS

DCP INSTRUCTION LIST (BY GROUP) (Cont)

Group Op Code A Field MNE Operation
2 01000 110 SMWD Scratchpad Memory Write
Direct
01000 m LMWD Local Memory Write Direct
agtool 001 MMR Main Memory Read
o100 100 MMWU Main Memory Write
Unconditional
01001 101 MMWR Main Memory Write Uncondi-
tional Retain Readout
olool II‘O HMWP Main Memory Protected Write
o100t 1 MMPR Main Memory Protected Write
Retain Readout
3 01100 000 HAD Halfword Add
o1101 000 HADB Halfword Add B Literal
01100 100 HSB Halfword Subtract
01101 100 HSBB Halfword Subtract B Literal
o1no vy TRAN Translate
(RN oov PARY Parity
L] maol ARA ADD Add
11110 AAA ADDB Add B Literal
nin AAA ADDC Add € Literal
10000 AAA sus Subtract
11000 ARA SUBB Subtract B Literal
11100 AAA SUBC Subtract C Literal
10101 AAA LAN Logical AND
10110 AAA LANB Logical AND B Literal
1o AAA LANC Logical AND C Literal
J 10100 AAA LAOM Logical AND-OR MA

PRINTED IN U.S. AMERICA

5000278
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DCP INSTRUCTIONS

DCP INSTRUCTION LIST (BY GROUP) (Cont)

Group Op Code A Field MNE Operation
4 10001 AAA LOR Logical OR
10010 AAA LORB Logical OR B Literal
10011 AAA LORC togical OR C Literal
11001 AAA LEO Logical Exclusive OR
11010 AAA LEOB Logical Exclusive OR B
Literat
ten AAA LEOC Logical Exclusive OR C
Literal

DCP INSTRUCTION LIST (BY MNEMONIC)

MNE Operation Group Op Code A Field
ADD Add L) 110! AAA
ADDB Add B Literal 1o AAR
ADDC Add € Literal mti AAA
ARIN Adapter Read If Needed 1 00100 00!
ARWN Adapter Read When Needed 1 00100 000
AWl Adapter Write 0 00010 owyv
AWRR Adapter Interrogate 0 00010 v
BKP Stop/Branch on Breakpoint 0 00001 v
BRAN Branch |f System Attention 1 00100 100
Needed

DBYN Decrement Branch Y Is Non-Zero 1 00100 ol
DBYZ Decrement Branch Y Is Zero 1 00100 010
601 Branch Relative Indirect ! 00111 v
GOTO 8ranch 1 00101 v
PRINTED IN U.S. AMERICA 5000276
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DCP INSTRUCTIONS

DCP ENSTRUCTION L1ST (BY MNEMONIC) (Cont)

MNE Operation Group Op Code A Field
GOX Branch Relative with X 1 00110 Vv
HAD Halfword Add 3 01100 000
HADB Halfword Add B Literal 3 onon 000
HEYU Set System Interrupt 0 00011 101
HS8 Halfword Subtract 3 01100 100
HSBB Halfword Subtract B Literal 3 ono 100
1DLE Idle [} 0000 000
LAN Logical AND 4 10101 AAA
LANB Logical AND B Literal L} 10110 AAA
LANC Logical AND C Literal 4 to3i1 AAA
LAOM Logical AND-OR MA 4 10100 AAA
LEO Logical Exclusive OR 4 11001 AAA
LEOB Logical Exclusive OR B Literal 4 11010 AAA
LEOC Logical Exclusive OR C Litera} L Hon AAA
LMRD Local Memory Read Direct 2 01000 on
LNRE Local Memory Read Indirect 2 01000 001
LMWD Local Memory Write Direct 2 01000 m
LMWL Local Memory Write Indirect 2 01000 108
LOR Logical OR L Y0001 AAA
LoRB togical OR B Literal L] 10010 AMA
LORC Logical OR C Litera} 4 10011 AAA
MMPR Main Memory Protected Write 2 01001 m
Retain Readout
MMWP Main Memory Protected Write 2 01001 110
MMR Main Memory Read 2 01001 001

PRINTED IN U.S. AMERICA
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DCP INSTRUCTIONS

DCP INSTRUCTION LIST (BY MNEMONIC) (Cont)

MNE Operation Group Op Code A Field
MMWR Main Memory Write Uncondi- 2 01061 101
tional Retain Readout
MMWU Main Memory Write Unconditional 2 01001 100
MOVE Move Halfword 2 01000 000
PARY Parity 3 ottt oov
MSKR Read Cluster Mask Register 0 00011 001
MSKW | Set Cluster Mask Register 1} 00011 000
SHFT Shift MA Registers Right 0 0001 100
SMRD Scratchpad Memory Read Direct 2 01000 010
SMWD Scratchpad Memory Write Direct 2 01000 1o
suB Subtract 4 10000 AAA
SuBB Subtract B Literal ] 11000 AAA
SUBC Subtract € Literal L} 11100 AAA
TRAN Translate 3 o1mo v
DCP INSTRUCTION LIST (BY OPERATION)

Operation MNE Group Op Code A Field
Adapter Interrogate AWRR 0 00010 1w
Adapter Read If Needed ARIN 1 00100 001
Adapter Read When Needed ARWN 1 00100 000
Adapter Write AL 0 00010 ovy
Add ADD L] 11101 ARA
Add B Literal ADDB 13 1mie AAA
Add C Literal ADDC L} 1t AAA
PRINTED IN U.S. AMERICA 5000276
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DCP INSTRUCTIONS

DCP INSTRUCTION LIST (BY OPERATION) (Cont)

Operation MNE Group Op Code A Field
Branch 60TO 1 00101 vw
Branch If System Attention BRAN 1 00100 100
Needed

Branch Relative Indirect GOl 1 00111 v
Branch Relative With X GOX t 00110 v
Decrement Branch Y Is Non-Zero| DBYN 1 00100 onl
Decrement Branch Y Is Zero 08YZ 1 00100 010
Halfword Add HAD 3 01100 000
Halfword Add B Literal HADB 3 o101 000
Halfword Subtract HSB 3 01100 000
Halfword Subtract B Literal HSBB 3 01101 100
idle 1DLE 0 00000 000
Local Memory Read Direct LMRD 2 01000 on
Local Memory Read Indirect LMRI 2 01000 001
Local Memory Write Direct LMD 2 01000 m
Local Memory Write Indirect LMW1 2 01000 100
Logical AND LAN 4 10101 AAA
togical AND B Literal LANB 4 10110 AAA
Logical AND C Literal LANC L] 10ttt AAA
Logical AND-OR MA LAOM 4 10100 AAA
Logical Exclusive OR LEO L} 11001 AAA
Logical Exclusive OR B Literal | LEOB L} 11010 AAA
Logical Exclusive OR C Literal | LEOC L] 1ot AAA
Logical OR LOR 4 10001 AAA

PRINTED IN U.S. AMERICA
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3-7

DCP INSTRUCTIONS

DCP INSTRUCTEON LIST (BY OPERATION) (Cont)

Operation MNE Group Op Code A Fteld
Logical OR B Literal LORB Ll 10010 ARA
Logical OR C Literal LORC L] 10011 AAA
Main Memory Protected Write MMWP 2 01001 110
Main Memory Protected Write MMPR 2 o100l ni
Retain Readout

Main Memory Read MMR 2 01001 001
Main Memory Write Unconditionall MMWU 2 01001 100
Main Memory Write Unconditionall MMWR 2 01001 101
Retain Readout

Move Halfword " MOVE 2 01000 000
Parity PARY 3 onn oov
Read Cluster Ha}k Register MSKP [} 00011 001
Scratchpad Memory Read Direct SMRD 2 01000 clo0
Scratchpad Memory Write Direct | SMWD 2 01000 110
Set Cluster Mask Register MSKw ] 00011 000
Set System Interrupt HEYU 0 ocoon 101
Shift MA Registers Right SHFT [} 00011 100
Stop/Branch on Breakpoint BKP 0 00001 vw
Subtract SUB L] 10000 AAA
Subtract B Literal SusB 4 11000 AAA
Subtract C Literal SUBC 4 11100 AAA
Translate TRAN 3 ot110 v
PRINTED IN U.S. AMERICA 5000276
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DCP INSTRUCTIONS

UNDEFINED OPERATION CODES

Operators containing undefined operation codes are not released; they
act tike the Idie instruction. The following codes are exceptions to
the above rule:

Operation Code Interpreted As Instruction

01000 100 01000 600 Move half-word

01001 000 010060 000 Hove half-word

0100t Oln 031000 000 Move ha;f-uord B

Q01100 001 01100 000 Half-word Add

01100 0ln 01100 000 Half-word Add

01100 1ot 01100 00 Half-word Subtract

01100 1in 01100 100 Half-word Subtract

o110t o1t 01101 000 Half-word Add, literal
in the B field

01101 01n 01101 000 Half-word Add, litera)
in the B field

01101 101 01101 oo Half-word Subtract,
literal in the B field

01101 Vin p 01j01 100 Half-word Subtract,
literal In the B field

0lt11 Oln 11001 ann Exclusive OR

on1tl iInn 11001 nnn Exclusive OR

PRINTED IN U.S. AMERICA 5000276

s



BURROUGHS - B 6700 HANDBOOK 3-9

OPERATOR DESCRIPTIONS

OPERATOR (INSTRUCTION SET) DESCRIPTIONS

{A) The parentheses are used to indicate that MA" is
pointing to an address located within memory.

A Indicates
+ Indicates
- indicates

that a literal value is contained within "A".
an arithmetic plus sign.

an arithmetic equal sign.’

¥ Indicates not equal arithmetically.

A+B Indicates that "A" is replaced by "B'".

* or An asterisk or a period indicates a logical AND,

:or ; or, A colon, semicolon, or comma indicates a separator.

v indicates versus.

rA Indicates row A.

rB Indicates row B.

Example:

B{2:3] Indicates three bits of the B register, starting with
bit 2 and counting toward hit 0 (e.g., bits 2, 1, and

0 of the B register).

GROUP 0O
oP g
Mpemonic Code Field Description
1DLE 00 0 Idle until fault interrupt (e.g., initialize

or time-out)

AWl 02 0...3 A

AWRR 02 4.7

PRINTED IN U.S. AMERICA

= 0: normal; CLIN“AA.AC.AL
= 1: Al<C; CLIN<AA.AC.A|
= 2: - AC+B; CLIN«AA.AC.AL
= 3: ACeB; Al«C; CLIN“AA.AC.AI

: normal; CLINGAA.AC.A1; AC.AI<CLIN
1: Al«C: CLINGAA.AC.AL; AC.AICLIN
2: AC+B; CLIN®AA.AC.Al; AC.AI<CLIN
3: AC+B; AI+C; CLIN“AA.AC.AI;
AC.AI+CLIN
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OPERATOR DESCRIPTIONS

GROUP 0 (Cont)

op npn
Mnemonic Code Field Description
BKP ol B:C = branch address; MA«lA; SPO-R«MA
SHFT 03 4 B{2:3] = number of shifts -1
HEYV 03 5 B[2:3] = 4; € not used;
Send interrupt signal to multiplexor
MSKW 03 o CMR<AC. Al
MSKR 03 1 AC.AI+CMR; AA«0; B:C not used
GROUP 1
oP upn
Mnemonic Code Field Description
ARWN o 0 CAN = 0: wait
CAN = 1: AAAC.AI«CLIN; [A<B.C; CFO:l+0
ARIN ok CAN = 0: end
CAN = 1: AA.AC.AI<CLIN;
1A+B.C; CFO:1<0
DBYZ oF 2 ¥ = 0: (A<B:C; CFO.CFI<D
Y #0: YeY -1
DBYN o4 3 Y=0: end
Y ¥ 0: [AeB:C; Y«¥ -I;
CFO.CFI+0
BRAN ok 4 MSAN = 0: end
MSAN = 1: JA«B:C; CFO:1<0
GoTO 05 No match: end
If match: 1A«B.C
CFO.CF1+0
GOX 06 No match: end
If match: 1A«B.C,
CFO:CFI«D; 1AO+1AD+X,
1Al+]Al+1
-
GOl A = used for the branch condition [f match:

1A+B.C;  BeY; CFO:1+0; 1AO-1A0+(8)

PRINTED IN U.S. AMERICA 5000276



BURROUGHS - B 6700 HANDBOOK

3-n

GROUP 2

Mnemonic Code Field

MOVE 08 o
LMRD 08 3
LMRI o8 1
LMWD o8 7
LMW 08 5
SMRD 08 2
SMWD 08 6
MMR 0% 1
MMWU 09 4
MMWR 09 5
MMWP 09 6
MWRP 09 7
GROUP 3
op gh
Mnemonic Code Field
HAD oc o
HADB 0o 0
HSB oc 4

PRINTED

oP

upn

IN U.S. AMERICA

OPERATOR DESCRIPTIONS

Description

(C)eMA; MA<(B)

MA+B.C; WeLM(MA)

(C)«MA;  MA«(B)

WeLM (MA)
MA+B.C; LM(MA)«W

(C)«MA; MA«(B)
LM{MA)<W

(C)+MA; W+SM(8B) or R(B)
SM{C)+W or R(C)+W -1;

MA<(B)

(C)«MA; MA<(B); WeMM{MA)
(C)+MA; MA+(B); MM(MA)+W

(C)«MA; MA+(B);

MM (MA)<W;  WebM {MA)

(C)+MA;

MA«(B) ;
MM(MA)+W only If bit 48 = ©

(C)+MA; MA«(B); WeMM(MA);

MM(MA)+W onty If bit 48 = 0

Description

(C) all rows+MA all rows +
{B) all rows; CFO<carry;
CFl+all sums zero

(C) a'l rows<MA all rows +B;

CFO«carry; CFl«all sums zero

(C) al) rows«MA all rows -
(B} all rows; CFO<borrow;
all remalnders zero

CFi«

5000276
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OPERATOR DESCRIPTIONS

GROUP 3 (Eont)

op g
Hnemonic Code Fleld

Hs8B o 5
TRAN O
PARY OF O+
GROUP 4
0P vAM

Mnemonic Code Fleld

ADD 111
ADDB 1E
ADDC 1F A¥1
sus 10
Suss 18
SUBC ic
LAN 15
LANB 6
LANC 17
LAOM 1]

PRINTED IN U.S. AMERICA

Description

(C) all rows<«MA all rows -B;

(C)+transtiator«(B);

A = type of translation x
(C)«(B) and fix parity
A=0: odd
A= j: even
Description
(C)+(R)+(B)+CFO
(C)«(A)+B+CFO
(A)+(B)+C+CFO;
(B)+(B)+C+CFO;

(C)+(A) -(B) -CFO;
CFO«borrow out; CFi«remainder zero;

(C)«(A) -B -CFO;

CFO+borrow out; CFl+remainder zero

A 1: (A)«C - (B) - CFO; CFO+borrow out;
CFleremainder zero

A=1: (B)«C - (B) - CFO; CFO+borrow out;
Cfleremainder zero

(c)«(A) * (B); CFO-0; CFleresult zero

(c)+«(A) * B; CFO«0; CFleresult zero

Ad 1: {A)«C * (B); CFO«0; CFleresult zero

A=1: (B)«C % (B); CFO+0; CFleresult zero

A1 (A)efC * 25)] or MA(rA)

A=1: (B)+«[c * (B)] of MA(rB)

CF0+0; CFleresuit zero;

8000276
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3-13/14

GROUP & (Cont)

op ngH
Mnemonic Code Ffleld

LOR "
LORB 12
LORC 13
LEO 19
LEOB 1A
LEOC 1B

PRINTED IN U.S5. AMERICA

(C)+(A)
CFO+0;

(C)+(n)
PFO*O;
Adl:
A=1:

(C)+(n)
CFO+0;

(c)+(a)
CRO+0;

Adl:
A=

QPERATOR - DESCRIPTIONS

~

Description
or (B)
CFleresult zero

or (8)
CFleresult zero

CFO+0
CFleresult zero

(A)+(B) or C;
(B)«(B) or C;

+ (B);
CFl+result zero

+ (8);
CFleresult zero

(A)+C + (B):
(B)«¢ + (B);

CFQ<0;
CFO0;

CFl+result zero
CFlerasult zero

5000276
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SECTION 4. WORD FORMATS
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Presence and Copy Bit Meanings. .
MOM (Originat) Descriptor . . .
Copy Descrlptor . . . , .
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Character Representation. . .
8-Bit Bytes (EBCDIC Code) .
6-Bit Characters (BCL Code)
4-pit Digits (Packed BCD) .
Signs of Numeric Fields . . .
Single Precision Operand. . .
Occurs Index Word . . . . . .
Result of OCRX Operator . . . .
Scan In and Scan Out Function Words
Interrogate 1/0 Path Function Word .
1/0 Path Result Word Returned . . . .

Interrogate Peripheral Status Function Wor

Status Vector Word Returned . . . . .
Read Result Descriptor Function Word.
Result Descriptor Returned. . . . . .
Read Time-of-Day Function Word. . . .
Time of Day Word Returned . . . . . .
Read Interrupt Register Function Word
Interrupt Register Word Returned. . .
Read Interrupt Mask Function Word , .
Interrupt Mask Word Returned. . . . .
Read General Control Adapter Function
Response to Read GCA. . . . . .

=

Uord.

Interrogate Peripheral Unit Type Function

Unit Type Word Returned

Read Interrupt Literal Function Word. . .

Interrupt Literal Word Returned . . .
Initiate 1/0 Function Word. . . . . .
Area Descriptor Sent to Multiplexor .
Set Time of Day Clock Function Word .
Time of Day Word Sent to Multiplexor.
Set Interrupt Mask Function Word. , .

interrupt Mask Word Sent to Multiplexor

Set General Control Adapter Function Wor

tndirect Reference Word , . . . . .
Stuffed Indirect Reference Word .
Double Precision Operand.
First Word. . . . . .,
Second Word . .
Hark Stack Control Word .
Return Control Word . . .
Top of Stack Control Word
Segment Descriptor. . . .
Program Word . . . . . .
Syilable Decode Table .
Step Index Word . . . . .
Data Descriptor . . . .
String Descriptor (Non-lndexed)
String Descriptor (Indexed) . .
Program Control Word. . . . . .

The terms "Multiplexor" and "'1/0 Processor'' are synonymous.
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SECTION 4

WORD FORMATS

BASIC WORD STRUCTURE

47| 43{ 39 35| 31 27| 23 19| 15| 11 74 3

46| 42i 38| 34| 30| 26| 22| 18] 14| 10 6 2

45| 41 37| 33| 29| 25| 21| 17] 13 9 5| 1

44| 40| 36| 32[ 28 24| 20{ 16| 12 8 4| ©

~
DATA FIELD

51 ~ Parity bit (odd parity)
50 => 48 - Tag field
47 => 0 - Data field
The processors and multiplexors of the B 6700 primarily handle 'words"
of information. Each word is made up of a data field, a tag field,

and a parity bit. The tag field is the major factor determining the
meaning of the data field.

PRINTED IN U.S. AMERICA 5000276
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DESCRIPTORS

DESCRIPTORS
PRESENCE AND COPY BIT MEANINGS

MOM (ORIGINAL) DESCRIPTOR

&7 46
Presence  Copy Meaning
0 0 Data/code-segment absent;
Disk address in {19:20],
Size in [39:20].
1 0 Data/code-segment present;

Core address in [19:20],
Size in [39:20].

COPY DESCRIPTOR

47 46
Presence Copy Meaning
0 1 Data/code-segment may or may not
be present. See presence blt in
original. Core address of MOM
descriptor in [19:20].
1 1 Data/code segment present.

Core address in [19:20].

PRINTED IN U.S. AMERICA 5000276
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WORD IDENTIFICATION
WORD IDENTIFICATION

TAG  DATA (HEXADECIMAL)

g CHFETHIE e

o
Occurs Index Word

i H_UJ;EU_UJ_U Indirect Reference Word
o EFECEEFE
o LEEEEFH]
o LETEFH]
o (EEEEETFD

E l:)‘;l—l—‘—]—‘-l—‘[-l—l—l- Double Precision Operand
Mark Stack Control Word or
El Hq-‘iq—‘—k]-'—l-]—] Return Control Word or
Top of Stack Control Word or

Program Word (Code)

Stuffed indirect Reference Word

@ ol-1-1-1~t-{-1~{-1-1"{~ Segment Descriptor, MOM, Absent

e
o FLETETTER e e o s

E CH=1-1=t=t-1"t 111 Segment Descriptor, Copy, Present

@ (L oo e

PRINTED IN U.S. AMERICA 5000276
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WORD IDENTIFICATION

R
o L
s FEEEFETH
@ E
o FEEETFHFTH
s LTI

HEHTFHTHT
T

@ Bt

& [

PRINTED IN U.S. AMERICA

Word Data Descriptor, Single,
Read/Write

Word Data Descriptor, Double,
Read/Write

Word Data Descriptor, Single,
Read-only

Word Data Descriptor, Double,
Read~only

String Descriptor, Non-Indexed
String Descriptor, Indexed
String Descriptor, Non-indexed
String Descriptor, Non-lIndexed

String Descriptor, Indexed

String Descriptor, Non-indexed

String Descriptor, Non-lIndexed

String Descriptor, Indexed

String Descriptor, Non-indexed

String Descriptor, Non-lIndexed

String Descriptor, [ndexed

Unitialized Operand
(Software Usage - Block Exit)
or DCP Code

Program Contro} Word

5000276
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CHARACTER REPRESENTATION
CHARACTER REPRESENTATION

8-Bit Bytes (EBCDIC Code)

PariTY)

|51} 47| 43] 39] 35] 31{ 27} 23| 19] 15 11} 71 3

m 46| 42| 38| 34| 30 zei 22| 18] 14) 10 6} 2

% 45| 41] 37| 33} 29 zsl 21f 17] 13| 9] 5| 1

O 44| a0} 36] 32} 28] 24] 20| 16] 12| 8 4] o
MOSWNT LEASTM

CHARACTER CHARACTER
6-Bit Characters (BCL Code)

MOST SIGNIFICANT
CHARACTER

[ 3 5 7
— ™~ T
47| a3l) sofl 35 3 27“ 23 1;|I 15“ I E

26 18l 14l 1

06 2

46 4211 3 34 3 22

4s5)1 41 37| 3 290 25| 21ff 17| 1 ol 5 1

44)§ 40{ 3 3 28 24J( 2044 16 124 8|l 4 [4)

2 A 6 8
LEAST SIGNIFICANT
4-Bit Digits (Packed BCD) CHARACTER
\ 2 3 a4 5 & 7 8 9 10 "
. oY
PARITY| l
{ 51} 47] 43| 39} 351 31 27} 23 19§ 150 11 7 3

46y 42] 38| 34] 30f 26} 22 18] 14 10} 6] 2

45] 41) 37] 33| 29] 25] 21| 17] 18] 9] 5] 1

NN
3

44] 40] 364 321 28] 24] 20 16f 121 8} 4] o

Ny —~
MOST SIGNIFICANT LEAST SIGNIFICANT
CHARACTER CHARACTER

PRINTED IN U.S. AMERICA 5000276
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SIGNS OF NUMERIC FIELDS

SIGNS OF NUMERIC FIELDS

The sign of a numeric field is represented as follows:

a.

8-bit characters

The sign is in the zone bits of the least significant
character {bits 7 thru 4 of the field). A bit configuration
of 1101 indicates a negative number; any other bit configura-
tion indicates a positive number,

6-bit characters

The sign is in the zone bits of the least significant
character (bits 5 and 4 of the field). A bit configuration
of 10 indicates a negative number; any other bit configura~
tion indicates a positive number,

b-bit digits

The sign is carried as a separate digit, and it is the most
significant digit of the field. A bit configuration of 1101
indicates a negative number; any other bit configuration
indicates a positive number,

PRINTED IN U.S. AMERICA 5000276
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TAG = 0

SINGLE PRECISION OPERAND

3y 27} 23] 19 151 1l 7 3

30 14 100 6 2

29] 25{ 21] 17 13 9 5] 1

105
04 | Es

28| 24; 20| 16 12 8 4 ©

Tag -0

47 - Not used
M - Sign of mantissa -~ | = negative, 0 = positive
E - Sign of exponent - | = negative, 0O = positive

4 => 33 ~ Exponent

38 => 0 ~ Mantissa

PRINTED (N U.§. AMERICA 5000276
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TAG =

0

OCCURS INDEX WORD

(A Register)

feariry)
|51

0,

47 =>
3) =>
15 =>

41] 43 39‘ 35 31) 27| 23 1;“ 15 1| 7| 3

46 42| 38 31 sol 26| 22 1eff 14 10| 6| 2
LENGTH SIZE DFHSET

45] 41| 370 3gf] 20| 25[ 21) 17fd 13[ 9| 5[ 1

44| 40| 36[ 32 zsl 24{ 20| 16l 120 8 4 o

32 = Length field

16 = Size field

0 = Offset field
Result of OCRX Operator
{B Register)

The OIW and the operand in the B register are used to calculate a new

index value.

PRINTED IN U.S. AMERICA

This new value is placed in the B register,
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TAG = 0

SCAN IN AND SCAN OUT
FUNCTION WORDS

47] 43 39 3 31 27

46{ 42! 38 34 30 26

45| 41| 371 33 29[ 25

44| 40 36f 32| 28 24

16 => 9 = Unit Designate Field ~ Unique for each unit and installation.

F BITS (SCAN IN)

8765 OPERAT ION

0000 Interrogate 1/0 Path for Upcoming Inftiate /0 Operation

0001 Interrogate Peripheral Status of the Designated Status
Vector

0010 Read Result Descriptor

ool Read Time of Day Register

0100 Read Interrupt Register or Read Interrupt Mask Register,
or Read General Control Adapter

o110 Interrogate Peripheral Unit Type

11t Read Interrupt Literal

F BITS (SCAN OUT)

8765 OPERAT 10N

0000 Initiate 1/0 Operation

0011 Set Time of Day Reglister

0100 Set Interrupt Mask Register

0101 Set General Control Adapter

Z = Multiplexor Field: 001 = MPX A, 010 = MPX B, 100 = MPX €
(1fF H=1)

M =0, all muitiplexors respond; M = 1, MPX designated by Z responds

PRINTED IN U.S. AMERICA 5000276
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TAG = 0

INTERROGATE 1/0O PATH FUNCTION WORD

(A Register)

PARF-I'Y-!

51 ar| 43] 39 38 31 27 23019|U15 1] 94|Z 5
m a6 a2 38| 34 ao 26| 22{O1gMNig| 10 O Z,

m 45| 411 37] 33 2BJ 25| 21 01

048 44I 40| 36] 32 28| 24] 20f 16

-
k)
t
|

UNIT = Unique within each installation.
Z =001, XA (M=1)
= 010, MPX B (M= 1)
=100, MPX C (M= 1)
M = 0, All multiplexors respond
M = 1, Multiplexor designated by Z to respond

1/0 PATH RESULT WORD RETURNED

(8 Register)

[te]
PARFTY)
Y 47| 43| 39| 35 31 27| 23 019|U15

@ s8] a2| 38| 34| 0| 26| 229OiefMis
m s5| a1) 51 33 20| 25| 21Cu|lus
a4| 10| 36| 33| 28] 24| 2o 16{T1o

UNIT = Unique within each installation

z = xx1, Available path via MPX A
= xIx, Available path via MPX B
= Ixx, Available path via MPX C

(x = don't care)

A = 0, No path available

A = 1, Path is available

PRINTED IN U.S, AMERICA 5000276



BURROUGHS - B 6700 HANDBOOK

INTERROGATE PERIPHERAL STATUS
FUNCTION WORD

(A Register)

iy
! 51

[Fita]
PARITY|

| 51

04

47] 43| 39| 35| 31| 27| 23|O19|O15|N11| 04| Z 5
46| 42| 38| 34| 30/ 26 22[{O15|O4
45| 41| 37| 33| 29| 25/ 21|017|O13
44| 40| 36| 32| 28| 24| 20|O16{N12

0 through 7, Status Vector Word Number

8 Status Change Vector
00T, MPX A (M = 1)
010, MPX B (M= 1)
100, MPX C (M = 1)

0, All multiplexors are to respond

1, Multiplexor designated by Z is to respond

STATUS VECTOR WORD RETURNED

{B Register)

47

43

39 35[

31

27

19

15

11{ 71 3

46

42

38 34I

30

26

TA
18

TUS

14

100 6] 2

45

41

37] 33

29|

25

21

Bl
11

TS
13

44

40

36] 32

28]

24

20)

16

12

8 4x0

32 => | = Status Bits

Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector

word
word
word
word
word
word
word
word
word

0 displays
1 displays
2 displays
3 displays
4 displays
5 displays
6 displays
7 displays
8 displays

status
status

‘status

status
status
status
status
status
status

= 0, Status Word Not Present

1, Status Word Present

PRINTED IN U.S. AMERICA

of
of
of
of
of
of
of
of
of

peripl
perip
peripl
peripl
peripl

heral
heral
heral
heral
heral

peripheral
peripheral

perip

heral

units
units
units
units
units
units
units
units

0 thru 31

32 thru 63
64 thru 95
96 thru 127
128 thru 159
160 thru 191
192 thru 223
224 thru 255

status change vector

5000276
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TAG = 0

READ RESULT DESCRIPTOR FUNCTION WORD
{A Register)

i) .
! 514 47] 43] 39| 35| 31 27 23 o19 015/011{04|Z 5

46| 42| 38! 34} 30| 26 22 018 014 010 '6 zz

45{ 41§ 37| 33| 29| 25 21 0170130905 Zl

44| 40| 36| 32| 28] 24 2016012

Z =001, MPX A
= 010, MPX B

= 100, MPX C

RESULT DESCRIPTOR RETURNED

(B Register)

ARl
:PARITY! CC U
51, 47 43 35 31 27jN23

N9n #
39 Ui 15| 11 17} 3
MEMqRY CcC M ERROR
38 B
E
R

|
46] 42 34 30 26|22

ADDRESS cC
450 41 37] 33

44| 40 36{ 32| 288 24{ 20 16| 12 8 4| 0O

47 => 28 = Memory address of last word accessed.
27 => 25 = Character index within last word
24 => 17 = Unit number

16 => 0 = Error field

Bit 0 = Exception Bit 4 = Descriptor Error
Bit 1 = Attention Bit 5 = Memory Address Error
Bit 2 = Busy Bit 6 = Memory Parity Error
Bit 3 = Not ready Bit 16 = Memory Protect

(See individual result descriptor formats in Section 5)

PRINTED IN U.S. AMERICA 5000276



BURROUGHS - B 6700 HANDBOOK

4-13

TAG = 0
READ TIME-OF-DAY FUNCTION WORD
(A Register)
[ piwnde |
|PARITY|
| 51 47| 43| 39| 35 31 27| 23 019 015 o11 07 03
m 46| 42 38| 34 30| 26| 22/O18 Q14 Oro I6°2
m 45| 41| 37| 33 20 25| 21/0171/013 Oy I501
048 44| 40| 36 32 26 240 20|01 012 O, 04 00
TIME OF DAY WORD RETURNED
(B Register_)
{PARITY) |
|51} 47] 43 39| 35 311 27| 23] 19 15 11] 7| 3
| T(IME OF DAY
46| 42| 38] 34| 30 26 22| 18] 14f 10/ 6| 2
(BINARY)
45| 41| 371 33 29| 25| 21| 17{ 13 9| 5] 1
44| 40| 36] 32| 28 24| 20| 16] 12| 8 4| 0

(Expressed in increments of 2.4 microseconds.)

PRINTED IN U.S. AMERICA
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TAG = 0

READ INTERRUPT REGISTER FUNCTION WORD

(A Register)

PR

51

a1] a3] 39| 35| 31 21| 23/O19]O15|Ops| 14| Z 3
46| 42| 38 34 30 26| 22018/ 014/010| 06| Z >
s5| a1] s1| 33 20| 25] 21{017]013 04| 05| Z
44| 40| 36| 32| 28| 24| 20|016 O12

Z =001, MPX A

= 010, MPX B
= 100, MPX C
INTERRUPT REGISTER WORD RETURNED
(B Register)
AT
1 51, 47 43| 39| 35 31 27 23] 19 15 11 7 3
m 46/ 42| 38 34 300 26| 22| 18 14| 10 6 2
INTERRUPT]
m 45| 41| 37] 33 29 25{ 21| 17 13 9 5
REGISTER
48 44] 40y 36| 32| 28 24| 20/ 16 12 8 4 0
9 => 0 = Interrupt Register Field
Bit 0 = Status Change
Bit 1 = DCP 1
Bit 2 = DCP 2
8it 3 = DCP 3 1 = interrupt pending
Bit 4 = DCP &
8it 5 = External MPX
Bit 9 = 1/0 Finish
J
PRINTED IN U.S. AMERICA 5000276
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=15

(A Register)

TAG = 0
READ INTERRUPT MASK FUNCTION WORD
41 43| 30 35 31 21| 23]019|O15Ou1| 14| Z
a6 42| 38 34 30 26| 22{Q18/914 010/ 06| Z >
45| 41| 37| 33 29| 25| 21/O017|O1g | 9.05 Z,
44| 40| 36| 32 28| 24

Z =001, X A

= 010, MPX B
= 100, MPX C
INTERRUPT MASK WORD RETURNED
(B Register)
PaRITY) —l
! 51} 47| 43| 391 35! 31 27 23] 19/ 15 11 7 3
m 46| 42| 38] 34 30| 26 22] 18] 14/ 10 6 2
MASK
45| 41] 37| 33| 29| 25/ 21| 17| 13 9 5 1
44| 40| 36| 32| 28| 24| 20| 16 IZI 8 4 0f
9°=> 0 = Mask field
Bit 0 = Status Change 7
Bit 1= DCP }
Bit 2 = DCP 2
Bit 3 = DCP 3 1 = interrupt inhibited
Bit & = DCP 4
Bit 5 = External MPX
Bit 9 = 1/0 Finished J

PRINTED IN U.S. AMERICA

5000276



h-16 BURROUGHS - B 6700 HANDBOOK

TAG = 0

READ GENERAL CONTROL ADAPTER '
FUNCTION WORD

{A Register)

[t
PARITY)

!5t ar| 3] 30| 35| 31 29| 24019 Ois|Ons 7124

46] 42| 38| 341 30, 26 22018 014 N10 06 22

45( 41] 37 33} 29| 25 21017013N9 |5zl

441 401 36| 32| 28] 24 20016012 08 24 lO

Z = 0001, GCA A N = 00, Input Register
Z = 0010, GCA B N = 01, Interrupt Mask
Z = 0100, GCA C N = 10, Interrupt Register
Z = 1000, GCA D N = 11, Output Register

RESPONSE TO READ GCA

The contents of the specified General Control Adapter register are
placed in the B register.

PRINTED IN U.S. AMERICA 5000276



BURROUGHS - B 6700 HANDBOOK =17

INTERROGATE PERIPHERAL UNIT TYPE
FUNCTION WORD (a Register)

PARITY)

I 51 47| 43 39| 35 31] 27| 23 019IU15

46| 42| 38] 34| 30} 26/ 22 018 N14

45| 41| 37| 331 29| 25 21017 l'13

04 44| 40| 36] 32{ 28/ 24| 20f 16T12

T6 => 9 = Unit, unique within each installation
Z = 007, MPX A (M=1)
= 010, MPX B (M=!)
= 100, MPX C (M=1)
M =0, All Multiplexors to Respond
1, Multiplexor Designated By Z to Respond

UNIT TYPE WORD RETURNED (5 kegister)

47 43} 39 35 31| 27] 23] 19| 15 11 7T.‘l

46| 42{ 38| 34/ 30; 26; 22| 18 14| 10 6Y2|

45| 41| 371 33 290 25| 21] 17 13 9] 5 Pl

44| 40| 36| 32| 28| 24| 20| 16 12 8] 4/ Eo

Bits 5 => 0 = Unit type

HEX  DECIMAL

00 0000 (00) 0 No unit

00 0001 (01) 1 Disk file (1A and IC)

00 0010 (02) 2 Display

00 o011 {03) 3 Disk file (11B)

00 0100 {0k) ] Paper tape reader

00 0101 {05) 5 Paper tape punch

00 0110 (06) [3 Buffered line printer, BCL drum

00 0111 (07) 7 Unbuffered line printer, BCL drum

00 1001 (09) 9 Card Reader

00 101t (0B) n Card punch

00 1101 {op) 13 Magnetic tape, 7 track, with status vector
information

00 1110 (OE) Th Magnetic tape, 9 track, NRZ, with status
vector information

00 1111 (oOF) 15 Magnetic tape, 9 track, PE, with status
vector information

01 1101 (1) 29 Magnetic tape, 7 track, no status vector
information

ot 1110 (1) 30 Magnetic tape, 9 track, NRZ, no status vector
information

o1 11 (IF) 3 Magnetic tape, 9 track, PE, no status vector
information

10 0001 ({21} 33 Disk file (IA and IC) connected to DFO

10 0011 (23) 35 Disk file (i11B) connected to DFO

10 0110 (26) 38 Buffered line printer, EBCDIC subset drum

10 0141 (27) 39 Unbuffered line printer, EBCDIC subset drum

PRINTED IN U.S. AMERICA 5000276
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READ INTERRUPT LITERAL

(A Register)

FUNCTION WORD

ARV
\PARITY)
47 43 39! 35 31 27 23 019! 015 011 l’T ZS
46| 42 38[ 3 30 26] 22 018 014010 |6 z2
45 411 37 33 29| 25} 21 017 013
44) 40} 36 32 28[ 24| 20 016 012
Z =001, MPX A
= 010, MPX B
= 100, MPX C
INTERRUPT LITERAL WORD RETURNED
(B Register)
P ITC
{514 47| 43| 39] 35| 31| 27 23| 19; 15 11 _NI 13
T+
@ 46| 42| 38| 34| 30t 26 22] 18| 14 10 :-,6&
m 45| 41} 37} 33| 29| 25| 21} 17| 13 9 %Bl
la)
048 44) 40| 36| 32| 28 24 20| 16| 12 8 ?4 I-0
Bits 7 => 4, 0001 = DCP )
0010 = OCP 2
0011 = DCP 3
0100 = DCP &
1001 = Multiplexor 1/0 finished
1111 = Status change
Bits 3 => 0, 0001 = MPX A
0010 = MPX B
0100 = MPX C

PRINTED IN U.S. AMERICA
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4-19

TAG = 0

INITIATE 1/0 FUNCTION WORD

(A Register)

e

|51, 47 43| 39 35 31 27 23 OIJUIS 11 07 z3
46 42| 38 34 30 26| 22 ol N14 108 06 ZZ
45 41 37 33 29 25 21 017 Il3 4
44] 40§ 36/ 32 28| 24 201 16 T12

Z =001, MPX A

= 010, MPX B

= 100, MPX C

16 => 9 = Unit Designate {unique for each installation)

AREA DESCRIPTOR SENT TO MULTIPLEXOR

(B Register)

47} 43|C3ef 35| 31] 27 zﬁ 19 150 1 1| 3
H WQRD REA St
46| 42 34| 30 26| 22l 18] 14} 10| 6] 2
IR COUNT, ADDRHSS
45| 41| 37| 33[ 29 25| odff 17 13 9]" 5| 1
(IoCcw)
44| 40| 36| 32| 28 24| 20ff 16 12| 8 0

39 = 37 = Character count

36 = 20 = Word Count

19 = 0 = Area base address

PRINTED N U.5. AMERICA
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TAG = 0

SET TIME OF DAY CLOCK FUNCTION WORD

(a Register)

[y

!PAR;IE 47) 43t 39 ,351 31 27 23 019 o15 011 07 03
@ 46) 42 38 34 301 26{ 22 o18 014 010 I 6 02_’
45| 41l 37 33 29 25 21 017 013 ) 9| | 5 0 1
048 44| 40{ 36| 32 28l 24| 20 0'16 o12 o 8 04 00
Z = Empty

TIME OF DAY WORD SENT TO MULTIPLEXOR

(B Register)

g’\
)

47| 43 39| 35| 31f 27 23] 19| 15 1
TIME|OF| DA
46| 42| 38| 34| 30 26| 23| 18] 14 10[ 6| 2

BINARY
45! 41| 31} 33 29| 25| 21] 17] 13 9| 5| 1

o
—
-a

XK

RSN

aa| 0| 36 32 zs[ 24] 200 16| 12 8| 4| o

(Expressed in muttiples of 2.4 microseconds.)

PRINTED IN U.S. AMERICA 5000276
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SET INTERRUPT

(A Register)

MASK FUNCTION WORD

[eivieta]

:PARQIE 47| 43| 39 35] 381 27 23 019 015 011 I 7 23
46| 42| 38| 34| 30{ 26 22 018 014 o10 06 Zz
45] 41] 374 33| 29] 25 21 017 013 0 9 05 zl
44| 40{ 36| 32| 28| 24/ 20 o16 012 Y

Z =001, MPX A
= 010, MPX B

= 100, MPX C

INTERRUPT MASK WORD SENT TO MULTIPLEXOR

(B Register)

AR

{51} 47 43| 39| 35 31 27 23 19 15 11} 7 3
m 46) 42| 38| 34/ 30 26] 22| 18 14| 10 6 2
m 45 41 37 33 29} 25) 21 17 13 9 A§K 1
048 44| 40 36| 32 28I 24 20| 1§ lZl 8 4 0

9 => 0 = Mask field

Bit 0 = Status Change

Bit T = DCP 1
Bit 2 = DCP 2
Bit 3 = DCP 3

Bit 4 = DCP 4

Bit 9 = Multiplexor

PRINTED IN U.S. AMERICA

1 = interrupt
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TAG = 0

SET GENERAL CONTROL ADAPTER
FUNCTION WORD

(A Register)

[Feiie]

H ’;E 47| 43| 394 35 31 27| 23 |19 015 oll | 7 03
m 46| 42| 38 34] 30| 26| 22 018 014 NlO 0 6 ZZ
m 45] 41 37| 33| 28] 25;{ 21 017 o13 N 9 ! 5 Zl
44| 40! 36{ 32| 28] 24| 20| 016 o12 0 8 04 ! 0

N = 00, Output Register

N = 01, iInterrupt Mask Register

N = 10, Interrupt Register

Z =01, MPX A

Z=10, MPX B

{B Reglister)

The B register contains the output, interrupt mask, or interrupt word

to be placed in the GCA register.

PRINTED IN U.S. AMERICA
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TAG = 1

INDIRECT REFERENCE WORD

AR
! 51 47| 43| 39 35| 31 27 23| 19 15| 1| 17 —3l
046 42| 38| 34| 30 26 22| 18 14] 10 ej
ADD
45| 41| 37) 33| 29| 25 21| 17} 13 9E5$$l
vOU L'.
44| 40| 36] 32| 28] 24| 20| 16] 12] 8] a| o
Tag -1
46 - Environment bit: Bit 4 = 0 indicates an IRW. (46 = |

indicates SIRW.

13 = 0 - Address couple: Selects D register {according to current
program level as indicated by rLL) and
provides index value (see below)

PROGRAM LEVEL PROGRAM LEVEL
0-1 0-3
INDEX INDEX
FIELD 1 FIELD
12-0 13 110
2
12
PROGRAM LEVEL PROGRAM LEVEL PROGRAM LEVEL
0-7 0-15 0-3t
4 4 4
1 1 1|
8 8
INDEX 10 1NDEX 10| INDEX
1 FIELD 1 FIELD 1 16 FIELD
13 10-0 13 9-0 13 8-0
2 2 2
12 12 12

NOTE: The bit order of the LL field is inverted

PRINTED IN U.S. AMERICA 5000276
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STUFFED INDIRECT REFERENCE WORD

¥
23

47| 43] 39f 35 31) 27 23] 19) 15] 1l 9 3
[ DISPLACE- zI INDEX
46| 42| 38)] 34| 30] 26/ 2 6

10
541.5“(:5(1 N?f 33 MzsN.zrs 21I 17 013 ';lE'%'D 1

44] 40 36ff 32 28‘ 24 2(_)I 16] 12 gl 4| 0

Tag -1
46

Environment bit: Bit 4 = | indicates an SIRW, (46 =0
indicates 1RW)

45 => 36 - Stack number: The number of the stack containing the
referenced word

35 => 20 - Displacement field: This number, added to the stack base
address, addresses a MSCW.

3
12=> 0

Always 0 for SIRW

Index field: This number, added to the address of the
MSCW, addresses the referenced word.

(Absolute address of the referenced word = BOSR (as specified by
STACK NO) + DISPLACEMENT + INDEX FIELD)

PRINTED IN U.S. AMERICA 5000276
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TAG = 2
DOUBLE PRECISION OPERAND
First Word
TPARITY!
; SIE 47)E,43 39 35| 31 27 23] 19| 15 11| 7 q

oy M5 I
6 38| 34 30 FISSA 14 10| 6] 2

b
m &s EH 21 39 29 a5 B lir| 19 o 5 1

048 44| T40}} 36| 32

28| 24| 20| 16| 12} 8] 4 0

Second Word

ARl

) 1

51 E47 431 39| 35| 31 27j 23] 19| 15 11| 7 ]
g 421 38| 34 30| MANCEISSA 14 10 6 2
ND (LSP) -

E 4111 37] 33{ 29| 25 21] 17! 13 9| 5 1

44| 40p] 36| 32| 28 24| 20 16/ 12 8 4 0of

First Word

Tag -2

M - Sign of mantissa - ! = negative, 0 = positive
£ ~ Sign of exponent - 1 = negative, 0 = positive

44 => 39 - Exponent, least significant portion
39 => 0 - Mantissa, most significant portion
Second Word

Tag -2

47 => 39 - Exponent, most significant

38 => 0 - Mantissa, least significant portion

PRINTED IN U.S. AMERICA 5000276
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TAG = 38

MARK STACK CONTROL WORD

6 P
MENT -
29 25| 21f] a7l 13) o 5| 1

28| 24 ZOI 16]] 12 8 4 0

<
*
'

Different-stack bit: 1 = different stack, 0 = current stack

Environment bit: | = active MSCW, 0 = inactive MSCW

45 =>36 - Stack-number field (number of the stack from which PCW was
obtained)

35=>20 - Displacement field - locates MSCW at prior lexicographical
level

v - Value bit: 1 = operation must continue, 0 = operation to be
restarted

LL - Lexicographical level of procedure being entered

DF - Stack history field - locates preceding MSCW (previous "F"'

register setting)

PRINTED IN U.S. AMERICA 5000276
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RETURN CONTROL WORD

TpariTY!
i 51; E§17 5; 39 P35I 31 27
m 046 42 38] s3 30 26
m T R PTF
45 411 371 3 29 25

m F44 40| 36] 32| 28 24
Tag -3

ES - External sign flip-flop

0 - Overflow flip-flop

T - True/false flip-flop

F - Float flip-flop

TFOF - True/false flip-flop occupied flip-flop
PSR - Program syllable (0 thru 5)

32 => 20 - PIR - index to the program base register

N - 1 = control state, 0 = normal state

LL - The lexicographica! tevel of the calling procedure {at
procedure entry)

13 => 0 - SD INDEX - segment descriptor index - If bit 13 = 0, add

PRINTED IN U.S. AMERICA

value specified by bits 12:13 to D{0};, .
if bit 13 = 1, add value specified by bits 12:13
to D[1].
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TOP OF STACK CONTROL WORD

i)
! 51}

Tag
12
OF

DSF

t
DFF

ES

47) 43| 39) 35] 31] 27 23] 19] 151 11

OF DBF gL

46! 42; 38] 34| 30 26 22]] 1 14)] 10

T —

45| 41| 37 33| 29 25 213y 17)) 13 9! 5 1
F

44| 40§ 36] 32| 28} 24 20 16h 12| 8| 4 [y
-3

- External sign flip-flop

- Overflow flip-flop

- True/false flip-flop

- Float flip-flop

- Delta S-register field {value of rS displacement above BOSR)
-~ Normal-control state flip-flop; 0 = normal

- lexicographic level

- Delta F-register field (value of rF displacement below rS$)
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4-29

PARI
'
. 5

Tag

¥

—-

[3

TAG = 3
SEGMENT DESCRIPTOR
P47 43| 39t 35 31 27 ;l 19 15 11 7 3
c LENGTH ADDREHSS
46 42) 38 34 30] 26| 22)§ 18] 14} 10 6 2
ORY Q
45 41] 370 33 29 25 21]f 17} 13 9 5R 1
ISH
44| 40f 36| 32t 28 24| 20J} 16| 12 8l 4 0
3
Presence bit: 1} = present, 0 = absent
Copy bit =~ 1 = copy, 0 = MOM (original}

c
39 = 20
19 = 20

S

Length of program segment {in words)

(bit 47 =

(bit 47
(bit 47

1) main memory address, or

segment, or

= 0 and bit 46 = 0) disk address, non-present

= 0 and bit 46 = 1) absolute memory address, original

program segment descriptor

PRINTED IN U.S. AMERICA
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T™w = 3

PROGRAM WORD (CODE}

SYLLABLE | SYLLABLE 3 SYLLABLE §
SYLLABLE O SYLLASLE 2 SYLLABLE 4
' N N N N N
i
! o514 47! 43] 39| 35) 31| 27 23] 19] 15 11 7 3

46{ 42| 38| 34| 30{ 26f 22; 18} 14 10| 6 2

44

|49 45) 41} 37] 331 29 25] 21 17] 13] 9] 5 1

40] 36] 32| 28

24I 20| 16§ 12 8] 4 0

H D
G C
F| B
E| A

Syllable Format
(Syliable 0-5, depending on PSR Contents)

Syllable Decode Table

(BITS H & G) Syllable # of
Identification Type Syllables function
00 Value Call 2 Brings an operand into
the stack.
01 Name Call 2 Brings an IRW into the
stack.
1X Other Operators | 1 => 12 Performs the specified
operation.

PRINTED IN U.S. AMERICA 5000276
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STEP INDEX WORD

PARITY)
|51 47| 43 39“ 350 31 27 2s|°19 15) 11) 71 3
m INCRE- FINAL| 1o | CURRENT
46| 42| 38M 34| 30 26f 22] "18] 14] 10| 6| 2
m ENT VALUE| 1o VALUE]
45| 41] 371 33| 29} 25| 21 7] 13 9 5 1
44| 40| 36ff 32| 28] 24| 20 olei 12 8 4 o

Tag 5

47 => 36 - Increment: Value to be added to current value field.

35 => 20 - Final value: Value used to terminate the iteration Joop.
19 => 16 ~ Must be 0 for SIW.

15 => 0 - Current value or count.

PRINTED IN U.S. AMERICA 5000276
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TAG = 5

DATA DESCRIPTOR

Mo e IR
! 51 47| Na3| 39] 35| 31 27| 28 19 15| 11] 17 3
m c.l0 UENGTH OR ADDRESS
461 42] 38| 34/ 30{ 26| 22] 18 14! 10 [] 2
1..lo INDEKX sNIEMORY OR
45| Y41] 37| 331 29| 25 21 7 13 9 1
DISK)
m Su|Dso 36] 32 28] 24{ 20f 16[ 12{ 8 4{ 0
Tag -5
P - Presence bit: | = present, 0 = absent
[4 - Copy bit: 1 = copy, 0 = MOM (originat)
| - Index bit: 1 = indexing has taken place, 0 = inéexing
required
S ~ Segmented bit: | = segmented data, 0 = non-segmented data
(segment size = 256 words)
R - Read-only-bit: 1 = read-only, 0 = read or write
42 => 41 - Must equal zero
D - Double precision bit: 1 = double, 0 = single precision
39 => 20 - (bit 45 = 0) length of memory area, or
(bit 45 = 1) index value
19 => 0 - (bit 47 = 1) main memory address, or
(bit 47 = 0) disk address
PRINTED IN U.S. AMERICA 5000276
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TAG = §
STRING DESCRIPTOR (NON-INDEXED)

i

1 51] P47 R43 39 35! 31 27 23“ 19! 15 11{ 17| 3
m Cis o~421] 38 IEEN?Oere 22“ 18 ABDquss 2

. EMORY OR |
45],414) 37) 33| 29f 25 21f 1 13p 9] 5 1
s |° DISK]

44| 40]} 36| 32; 28] 24] 20f) 16{ 12 8f 4 0

STRING DESCRIPTOR (INDEXED)

{pariTY]
PR, (B |
51, 474 35 31 27 23§§ 19 15 11 ki 3|
s |c Y WORD| ADDRESS
46§ 4 34 300 26/ 221] 18 14| 10| 6 2|
=
m I T INDEX (MEMOR}Y OR
45] 41 iﬁ 33 29| 25[ 21ff 17} 13 9 5 1
|3 pIS
m Sud 4 ?e(; 32 2e| 24, ZOI_LIG 12[ "8 ) 4 0
Tag -5
P - Presence bit: 1 = present, 0 = absent
[4 - Copy bit: 1 = copy, 0 = MOM (original)
1 - Index bit: 1 = indexing has taken place, 0 = indexing
required
S - Segmented bit: 1 = segmented data, 0 = non-segmented data
R - Read-only bit: 1 = read only, 0 = read or write
SZ - Character size: 100 = 8-bit, 011 = 6-bit, 010 = k-bit

39 => 20 - Length of memory area (bit 45 = 0), or
39 => 36 - Byte index (bit 45 = 1)
35 => 20 - Word index (bit 45 = 1)

19 => 0 - (bit 47 = 1) main memory address, or
(bit 47 = 0) disk address

PRINTED IN U.S. AMERICA 5000276
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TAG = 7

PROGRAM CONTROL WORD

T ]
151 23'_13' 158 11 7
i P
10| 6
m INDEX
51 1

Tag -7

45 => 36 ~ Stack number containing PCW

PSR - Program syllable (0 thru 5)

32 => 20 - PIR ~ index to the program base register

N - 1 = control, 0 normal state

LL - The lexicographical level of the procedure being entered

13 => 0 - SD INDEX: segment descriptor index - If bit 13 = 0, add
value specified by bits 12:13 to 5[0]

(MCP Code). If bit I3 = |, add value specified
by bits 12:13 to D[1] (User code).

PRINTED IN U.S. AMERICA 5000276
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SECTION 5 — CONTENTSI

SECTION 5. INPUT/OUTPUT DESCRIPTOR FORMATS

Descriptor Formats (Simplified). . . . . . . . . [N
Card Punch . . . . . . C e e e e e e s e e e e s ..
HOCW . . . . . Gttt e e e s e e e e s e e e
Result Descrlptur e e e e e e e e e e e e ..
Card Reader. . . . . . e e e e e e e e
tocw . . . oL T [N PN
Result Descriptor . . . . . . ¢ v v 4 4 v v o 0 0. .
Disk File. . . . . . . e e e e e e e e e e e e s P
oew . . ... bt r e e e e e e e e e e .
Result Descrlptor e e e e e e e e e e e e e e e e e
Line Printer . . . . . e e e e e e e e e e e ..
oew . . . . . . .. ZE T T e
Result Descriptor. . . . . . v v . v ... e e e
Mag Tape . . « . .« . . . . e e e e e e e e e e e
10Cw . . ... e e e e e e e e
Result Descriptor . . e B . e e e e .
Paper Tape Punch . . . . Ve e e e e e e
10CW . . . o s e e h e el e e e e e e e e e
Result Descriptor. . . . . . . P
Paper Tape Reader. . . . . . . . e e e e e e e e
OCW . . . . v oo o s e e S e e e e e .
Result Descriptor. . . . . . e e e P
Single Line Control. . . . .. e e e e e e e
ocw . . . . . T
Result Descnptor e e e e e e e e e e
Hultiplexor Command Data Reglster Format e e e e e
Command Register . . . . . . . . . . . .. e e e e
Multiplexor Command Reg|ster Character Ccunter e e e e
Data Register. . . . « ¢« v v v« v o e v v e e e .
Unit Modifier Bits . ., . . . . . . . .. ... e e
Unit Designate Decoding. . . . . . . « « « v o v o 2 . . .
Configuration Instructions . . . . . ' v« v o v v 0 0 oW
Configuration Chart. . . . . . . . .. .. ... .
Min-Term Group/Unit Desngnate Table. C e e e e e e
PCC, Exchange, and Vector Tables . . . . . . . e e
Adapter Locations. . . . . . . . . a e e e e e e e

The terms '"Multiplexor'' and ''1/0 Processor' are synonymous.
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VOIM3AY ‘SN NI QILiNIHd

9220006

1/0 CONTROL WORD (10CW)

INITIATE 1/0 - FUNCTION WORD (rA)

31 27| 29 18f 15[ 11 7| 3

30[ 26] 2 18] 14| 10] [ 2
L FIELD

20| 25| 20 17[ 18] 9f 5] 1

28] 24| 200 16] 12| 8] 4

STANDARD
CONTROL

1/0 CONTROL WORD EXTENSION (ICWE)
MULTIPL

1/0 AREA DESCRIPTOR (rB)

35| 31) 21 23 19 15 11 ki 3
R AR| AS|
34! 30! 26 ”z 18] 1 101 6] 2] /0 RESULT DESCRIPTOR
33| 29| 25 21@ 17| 13 9 5 1 BariTY!
¥ 1
ol 2ol 20208 1o | o 4O st 47 o s sd ol Goll %l N
MEMORY N[O
48] 42] 3 34 3 22 1
ADDRESS] sl !
45| 41 37 3 2 SH 21
28f2a To 16

(@31411dWIS) SIYWYIO3 ¥01d1¥ds3a

SLYWYO4 dOLdI¥D$3Ia LNdLNO/1NdNI

G NOILD3S

NOOYANVH 0049 4 - SHONOWINE

1-§
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8220006

€ARD PUNCH

(TYPE = 11}

170 CONTROL ‘WORD RESULT DESCRIPTOR

STANDARD ERROR

TOCW/RESULT DESC. BITS [4645 4443424/ 40 3930

28

HONNd Q¥YD

MULTIPLEXOR BITS 31 66 6564 6362 61
PERIPHERAL CONTROL BITS 1
————— .

PUNCH BINARY (6-bit from §-bit) j2 4joo o5

UNIQUE
RESULT DESCRIPTORS

PUNCH BCL (from INT. BCL) 000S

[]

PUNCH EBCDIC (from EBCD)C) o 0o0o0S
[]
V

—~lo}- o]

5
3

PUNCH BCL, {from EBCDIC) 23000
9

TEST ] 18 k4 32

s GENERAL
NS sockar RESULT DESCRIPTORS

OsPrimary [Punch Check

JOOHANYH 0049 9 - SHONO¥ING

E|x

I=auxiliory MA Memory Access Error

2. TY*Typs
O+ Model 1
V* Mode) It




VOIY3NY SN NI A3LNINd

9L2000%

K . j
ML BKIOw] w2 a _wbosl
X| T [0 :
T4z 38 34 28 2% a8t 14 a0
A|F
453 T;II‘ 033, 281 280 A7l o
MP[FTIS :
40| 36| 32f g8l 24 P33 b SRR 1
TAG
STANDARD UNIT CONTROL
CONTROL

46 => 36 Standard Control Field

35 => 0 Unit Control Field
32 : Stacker
0 = Primary

1 = Auxiliary

Result Descriptor

ADPRESS
43 ail a7] 33 ool 2N}

E 44) a0 36l 32 2df] 24

TAG

) MEMORY
46) 43] 38 34 3

47 => 28 Memory Address

27 => 25 Character Count (in binary)

24 => 17 Unit Number
16 => 0 Error Field

0081 = Punch Check

23] 15) i 7 N%
‘1{2 ! 14 1 PEG BYz
21 13 8 Aﬁa SAI
20} 12] g D% E 0
ERAOR FIELD

02C1 = Memory Access or Parity Error

HONNd Q¥vd

MOOSANYH 0049 9 - SHONOWANS
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9420006

CARD READER

(TYPE = 9)

1/0 CONTROL WORD

RESULT DESCRIPTOR

STANDARD ERROR
4 &/ 5
S & 2y,
& UNIT_ERROR o 467
o, $ 5/ 4, fv
AS
VR & B
%
S ! ; LS/ umir contor ;j f &
&3 £ 57
TOCW/RESULT OESC. 8118 48444342 4140 0 38 T _NJ363433 32 31 3029 28 27 26J 16 nsmsau 0987|66432710
MULTIPLEXOR 81T B eseacsssez 8 GOA B S567 66 85 84,85 62 77 76 75]52 58 56 74 54 51 UNIQUE
PERIPHERAL CONTROL 8(7S RO O9ET 65 4 3 RESULT DESCRIPTORS
READ BINARY {6-bH Imo 6-bit) I _oowW o efz 1 90
READ EBCOLC Inta EBCOIC} i 0 1w ¢ ofz2 v Valiaity Check!
44 Conjrok Card2
READ BCL {info INT, BELY t 1 ow. 2o v vl Valldity Check!
3 Control Card?
WEAD BCL (o EBCOICT [ X} v Volidity Check!
o« Control Card?
TEst 1 (x [) —
Notos:  mEsu T pESCRiFTORs

I f more thon | punch in 0 column, In Mows | =B 7
2.0nly If § Ivofid Choracter ond that one In COLUMN §.

Momory Access Error
[ Imcm

Y3avad a¥yd
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STANDARD UNIT CONTROL
CONTROL

46 => 36 Standard Control Field
42 => )
0 0 = READ BINARY (6-bit into 6-bit)
0 1 = READ EBCDIC (into EBCDIC)
1 0 = READ BCL {into INT. BCL)
1 i = READ BCL (into EBCDIC)

35 => 0 Unit Control Field

Result Descriptor

47 43 39| 35 3 23|

o] [ -
45| 41 37 3. 2! 21
ﬁ 44| 40! 36| 3 2. 24] 20|

47 => 28 Memory Address
27 => 25 Character Count (in binary)
24 *> 17 Unit Mumber
16 => 0 Error Field
0081 = Memory Access Error
0101 = Read Check

'0281 = validity Check

15| 1) 7

PE

14f

1
~|AE
13 L 9

w46

ERROR FIELD

0381 = Read Check & Validity Check

0401 = Control Card

YIAVIY QYYD
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DISK FILE

(TYPE = 1, 3, 33 or 35)

170 CONTROL WORD

TOCW/RESULY DESC. 8IS
NULTIPLEXOR BITS UNIQUE
PERIPHERAL CONTROL BITS RESULT DESCRIPTORS
———— —
READ 2 X ] EN 0000 Pority Error
READ CHECK [] 5 2 0000 PE__PE Porlty Error
wRiTE w_eolso 0000 L3 PC—EU Pority D)
TEST | 99 TY Tv Type'
GENERAL
Notes: TYPEIY TYPEV
T Type: 008 IA-2 or 28-2 RESULT DESCRIPTORS
oi-ic-3 .v::-: Al Memory Acoess Error
10¢ - » ] .U Busy
1ieic-4 { %

2, M MAINTENANCE SEQMENT

‘3114 Asia

9-9
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$.20006

15,
18K
9|

aqgss

12| 8

STANDARD UNIT CONTROL
CONTROL

46 => 36 Standard Control Fleld

35 => 0 Unit Control Field

25 => 0 = Disk Address
{in BCD)

Result

Descriptor

TAG

ERROR FIELD

47 => 28 Memory Address

27 => 25 Character Count (in binary)

24 => 17 Unit Mumber

16 => 0

Error Field

008! = Memory Access Error
0101 = E.U. Busy

0201 = Write Lockout

0281 = Parity Error

8001 = Timeout

-

314 AsIa
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LINE PRINTER
{TYPE = 6, 7, 38 or 39)

170 CONTROL WORD RESULT DESCRIPTOR
STANDARD ERROR
g 4
UNIT ERROR
4, vg' A3 f(\ Y
é’:’\ & ﬁ’f "9 X Q‘ f 53
$ s f‘ 4 f\ii}f %
~, UNIT CONTROL S
G5 s SIS 5555
TOCW/RESULT OESC. BITS 454443424140 3 3 5761 N|3334333231 0 M ETE0} € B4 B R T 10 9 6 7[€ 5 43 2 [
WU TIPLEXOR BITS S BeaBR 660 358786 65 64 8382 7776 7552 5556 T4 54 51 UNIQUE
PERIPHERAL CONTROL 8175 R 10967 68 4 3 RESULT DESCRIPTORS
PRINT BCL (from INT. BCL) 1o Dl 0 EEEEEED
PRINT_BCL (from EBCOIC) [ [ (] EEEEEED
SKiP 1 ) X [0
SPACE v I t]l0000sese
TEST 1 | DB ¢
- GENERAL
RESULT DESCRIPTORS
BTE B7E]| B Tronster Error
BPE  9PE) Butter Pority Ervor _
3 a2 Print Check/Code Poctty
P ‘Low Poper
€0F End of Poge

Y3ILINIY¥d 3INIT

JOOUANVH 00,9 9 - SHONOWUNS
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STANDARD UNIT CONTROL
CONTROL

46 => 36 Standard Control Field

35 => 0 Unlt Control Fleld

35 => 32 : Channel to SKIP to
{0 + 11 only)

31 => 30 : Spacing
0 0 = No Space
4] 1 = Single Space
1 0 = Double Space
1 1 = Double Space

‘Result Descriptor

Ta6

47 =>
27 =>
2% =
16 =>

47 43 39| 3y 3 23| ol 15| 1 -JN%
Ui
46 42] 38 3. 22] 1] 14] 1 PE& BYz
Al SA
4| a1) 31 33 2 210 7] 13 4A5/SA
44] 40/ 36 3 2 24 2 12 8| Dg E 0]
ERROR FIELD

28 Memory Address
25 Character Count (In binary)
17 Unit Number

Error Field

=)

0181 = 8it Transfer Error

0281 = Buffer Parity Error
0481 = Print Check/Code Parity
0801 = tow Paper

1001 = End of Page

YILNIYd 3INIT

MOOSANYH 0049 9 - SHONOWING
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MAG TAPE

(TYPE = 13, 14 or 15)

1/0 CONTROL WORD

RESULT DESCRIPTOR

STANDARD ERROR

T-TRACK:

EITHER

N é§ & S UNIT ERROR 7 &
&6 ) 4 £ LR LA
& S, %
T /s ‘7 S (e
J}* 7Y STA /3 a5 § v‘f $4°€
S ,,; o f' 25/ it conthoL oS 'ﬁﬁé\fj S&S;Q:é'
éi /Y ALY A AAAART 75 &
TOCW/RESULT DESC. BITS (4545444343 4140 936 37 5641 N|3534383231302928 272616 54 BN O I E 7[€ 5 4 521 0
MULTIPLEXOR BITS 51 666364636261 €059 B 55 67 06 83 64 43 02 7776 73(52 5336 74 34 51 UNIQUE
PERIPHERAL CONTROL BITS 2110967654 3 RESULT DESCRIPTORS
READ BINARY (8-bif Inio 6-bit} T 0 OW : 0200 0DDP S8 EOF 60T L8] Shart Block(IRG before WC+0)
READ BCL (into INT. BCL } [T 0200 DOD P 33 EOF 807 LB End Of Fie (Forword or Bacieeard)
READ BLL{into EBCOIC) 1 ! “’2 ofo 2§j0 poD g [}
READ EBCDIC(imo EBCDIC) [ slozjo DobHF L B EOF BOT LB Boginving Ot Taps (Backwrd)
WRITE BINARY (6-bif from 8-bit) o o o o6fo obooeP WLOEQT Write Lockout
WRITE 8CL { from INT, 8CL) o 1 ] oelo booPp WO -
WRITE BCL {trom EBCDIC) o 1t 0 o6éloc pDDBO i .
WRITE EBCD! o 11 _© ©oelo DDDP Wi Eot End OF Tape
ERASE ° NG 0 40 WL EOT
W BT AW P O Blonk Tape Tieneou!
READ {8-bit into B-1it) 1 OiIWwd G0f0280 DODICTTT $8 EOF BOT ing
WP T T T Non-Fresent Option
WRITE {8-bH from 8-bit) 0 o1 0 ¢ [06j0o DDB I WD EOT
RASE (] 0 40 W EOT
) o 1o [
SPACE ) 086 pooP EOF BT
WRITE TAPEWARK 6 &1 0 WLGEDT -
| cowwr |+ PerpRmans
et
L8]|L ong Biock {WC=0 before IRG)
[ Wamory Accew Error
FEPE 3 Parity Envor
o Blonk Tope Timeowt

IdV1l HVW
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10CW

a ol alos
EG 34 1_0 2
Q) A whowl sl

AW ]

4 ial sl 4l
TAG

STANDARD UNIT CONTROL

CONTROL

46 => 36 Standard Control Field

35 => 0 Unit Control Field

33 32 31 30 :

Density, Parity (Peripheral Controls)

]

——0O0o—-—0O0O0O0O
—0o—=0Q0—~0—0—0
E RN O KK NN AR

—_———— e m = —0 O
—_————0co00OO0O

28 > 26 = CRC:

Unit Selected, Even

Unit Selected, Odd

800 BPi, Even (7-Track oniy; II)

800 BPI, 0dd {7-or 9-Track; 1l or )

556 BP{, Even
} (7-Track only; t1)

556 BPI, Odd
200 BPI, Even
0dd (7- or 9-Track; Il or V)

200 BPI,
None
1600 BPI, 0dd (9-Track P.E. only; V)

Track in error, or to correct

23 > 16 = Blocks to Space (in BCD)

Result Descriptor

TAG

47
27
24
16

=>

-

=

->

BY,

£RAOR FIELD

28 Memory Address

25 Character Count (in binary)

17 Unit Number

0 Error Field

0001 = Long Block

0081
0101
0201
0401
oc8l
0081
0E81
2001
4001
8001
8101

Memory Access Error

End of Tape or Beginning of Tape
Write Lockout or End of File
Short Block

Parity Error

Parity Error & End Of Tape

End Of File & Parity Error
Non-Present Option

Rewinding

Blank Tape Timeout

Beginning Of Tape & Blank Tape Timeout

3dVL 9VW

MNOO"ANVH 0049 € - SHONOYANE
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£l
Z PAPER TAPE PUNCH
m  (TYPE = 5)
o
H
<
® 1/0 CONTROL WORD RESULT DESCRIPTOR
B
= STANDARD ERROR
2
d
» Vs &
A
‘}‘” "g
UNIT CONTROL $ %/ 3?
. TOCW/RESULT DESC. BITS (4645444342 4140 3938 37 36T W] 3834533231029 2827266 15 W3R 1109 8 7|6 84321 0

MULTIPLEXOR BITS 51 666564 6362 61 6059IA B 558706 65 848362 7776 T3[52 5356 74 34 51 UNIGUE

FERIPHERAL CONTROL BITS : il 0967 654 3 RESULT DESCRIPTORS

"PUNCH BINARYL6-bi from6-bi1) © 00 4 8Jo 1

PUNCH EBCOIC (B-bW from 8-bi) S 01 vV

PUNCH BCL {from INT. 6CL) ° 10 “slo

PUNCH BCL {from EBCOIC) R < 8lo

PUNCH L EADER o1 ¢ o {4 :

TEST | ) []

. GENERAL
L. 11 Frame Size =0 then oll zeroes, elss RESULT OESCRIPTORS
It Frame Sizes | then ofl ooes. 0 Low Tape
8 Shor Block oo /e

9220006

HONNd 34Vl d3dvd

45
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TAG

STANDARD UNIT CONTROL
CONTROL

46 => 36 Standard Control Field

35 => 0 Unit Control Field

35 => 34: Punch Character Size, Parity

[} 0 = 7 info bits & | Parity bit, Even

0 t = 6 Info bits 6 | Parity bit, 0dd
(Stop Codes & Paper Tape Translator are enabled)

1 0 = 8 Info bits, No parity

1 1 = Invalid

Result

Descriptor

47 = 28
27 => 25
24 = 17
6= 0

411 49 39 39 3
MEM

46| 42 38| 34 3

45 41] 37] 33 2

44 40{ 36; 3 2i 24

Memory Address
Character Count (in
Unit Number

Error Field

0101 = Low Tape
0401 = Short Block

2 adl | MR
Lz’z ' ] 14 10P55Y
3 AE|SA
21 139 8”1
29 121 o°5Fo
ERROR FIELD
binary)

HINNd 3dVL Y3dvd

NOORANVH 0049 9 - SHONOYING
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PAPER TAPE READER

(TYPE = &)

170 CONTROL WORD

RESULT DESCRIPTOR

T10CW/RESULY DESC. BITS

|46 45 444342 41 40 3938

STANDARD ERROR

MULTIPLEXOR BITS

51 6685646362 61

UNIQUE
RESULT OESCRIPTORS

PERIPHERAL CONTROL BITS | Zioseresa +
'READ BINARY (6-bil info 6-bit} T _OOMO ¢fa ojo 1 v €07 End Of Tope
READ EBCOIC (&-bitinto8-bit] I_oiwo [] O Hy [T
READ BCL { EXT,BCLIMO INT. I 1 OWO ofa ofo i MP EOT
READ BCL{EXT.BCL into EBCDIC) ' 1 1Mo of4 ofo | Twe Eor
REWIND ) ] 4”7 80T | Baginning Of Tape
SPACE BACKWARD 0 o 4 3 80T
SPACE FORWARD ! 9 o 4 1 EQT
= 53
GENERAL
RESULT DESCRIPTORS
WA Memory Access Error
PE__PE Parity Ervor
1
8 Iﬁm'mu‘ix:u?gf

Y3IqV3IY 3dvL ¥3dvd
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9220006

MBS
Ao
[0 [55]75|"H &

ﬂ MPIFT
44| 40| 36

TAG

STANDARD UNIT CONTROL
CONTROL

46 => 36 Standard Control Fleld

35 => 0 Unit Control Field
35 => 34: Reader Character Size, Parlty
0 0 = 7 Info bits (Bit B:=0), Even

0 I = 6 Info bits, 0dd

Result Descriptor

47

27

24
16

(Stop Codes & Paper Tape Translator are enabled)

1 0 = 8 Info bits, No Parity

1 1 = invalld

-

=

=

28
25
17

41 43) 39) 39 3 23] ad] 15] 1 7
MEMORY UNI
46| 42| 38 3 3 22 1 14 1 P% B!
SA
as| a1l 31] 33 2 210 ) 13 9AE§ 1
44] 40| 36] 3 2 24{ 20 12 BD§ EO
ERROR FIELD

Memory Address

Character Count (in binary)
Unit Number

Error Field

0081 = Memory Access Error
0281 = Parity Error

0401 = Short Block

¥3av3y 3dvi ¥3dvd

XOO0EANVH 0049 9 - SHONOWINE
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SINGLE LINE CONTROL

(TYPE =2)

1/0 CONTROL WORD

RESULT DESCRIPTOR

STANDARD ERROR

TOCW/RESULT DESC. 8ITS
MULTIPLEXOR BITS UNIQUE
PERIPHERAL CONTROL BITS 1211 10987 65 4 3 MESULT DESCRIPTORS
———
READ EBCDIC L3 32 Mp PE PE Porlty Error
o™ Control M
WRITE EBCOIC ! 34
8108
TEST 99 BTC [ TC 500
CONRAC
. GENERAL
No!:lo ety « o RESULT DESCRIPTORS
. 0= "ready to receive WAl Memory Access Error
[3 | OverflowINGETX bafore WC=0]
T0 | Timeout

TO¥LNOD 3NIT 3ITONIS

91-$
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VIIMINY ‘$°'N NI OILNINd

942000%

Result Descriptor

T
47] 43 390 3§ 3 23] 194 15¢ 1% N%

ki

49 qu 343 ‘E‘z I1 110 58
ﬂ A ) AE [SA
a5 41| 371 33 2 21 13 9 3|1

FEITT] o ot ol
ﬁﬁmmﬁﬁ E 44{ 40{ 38] 3 284 241 20| 124 BDE Egl

TAG TAG
STANDARD UNIT CONTROL ERROR FIELD
CONTROL

46 => 36 Standerd Control Field 47 => 28 Memory Address

27 => 25 Chsracter Count (in binary)
24 => 17 Untt Number

16 > 0 Error Field
35 => 0 Unit Control Field 0003 = Not Ready to Receive
0081 = Memory Access Error:
0281 = Parlty Error
0401 = Control Message
0801 = Overflow

8001 = Timeout

NOOSANYH 0049 -9 - SHONOWINE
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CDR FORMAT

MULTIPLEXOR COMMAND DATA REGISTER
FORMAT

DATA T 32| T23 \ s |
REGISTER | 501147 | 2 I ! -
(D00O ~»DOS) |49 40§ Isl : r_|s__1 V7
IE_LI 48 {_39 ] 24 i { 15 l 0
m;—.! ui 2 T
COMMAND UNIT
MEMORY WORD
REGISTER !DESIG-| ADORESS COUNT
{CO51 —=>ClI9} | NATE
| _tzy 92 72 {68

Command Register

€051 thru C058 = Error field
51 = Attention flag, set by bit 45 of 1/0
control word.

52 = Memory parity error if true.

53 = Memory address error if true.

S4 = thannel busy when true,

55 = Memory protect error when true.

56 = Descriptor error when true.

57 = Card read validity check when true.
58 = Set to indicate service cycle output

time.

€059 thru €067 = Control/UD field
59 ¢ 60 = Tag control bits. (see note)
61 = Forward/reverse bit. True for reverse

operation.
62 = Memory protected write takes place when
true.
63 = Erame length. True for 8 bit; false for
bit. |

64 = Translate bit. True if MPX translator is
used. False when translator is bypassed.

65 = True for memory access inhibited,

66 = 1/0 bit. True for Input (Read).

67 = When true, indicates information transfer
is complete during 1/0 operations.

€068 thru €071 = Four bit character counter (bit 68 is extension bit).
€072 thru €091 = Length of buffer area/result descriptor.

€092 thru C111 = Memory address.
C112 thru C119 = Unit designate.

PRINTED IN U.S. AMERICA - 5000276
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5-19

CDR FORMAT

NOTE: Bits 59 and 60 are set by bits 36 and 37 of the 1/0 contro)

word.
59 60
0 0

1 1

1 0
0 1

They have the following meaning -

Store single precision tags.
Store double precision tags.
Store program tags.
Tag field transfer.

Multiplexor Command Register Character Counter

TAG 81T TIME

tcen 7 70 69 68+
[ [ 0 0 0

0 0 0 [ 1

1 0 0 1 ?
2 o V ! [}
3 0 1 [}

A 1 i 0 3
5 1 1 1 ®
3 1 0 1 ®
7 i 0 [

*During counts ! thru 7 C068=0 for forward operation C068=1 for re-

verse operations

Data Register
0051 = Parity bit.*
DOSO thru DO4S = Tag bits. .
DO47 thru D000 = Information bits In either 6 bit or 8 bit character
lengths.

#Parity bit does not go to SPM.

¢ = tndicates a 0 or | state.

UNIT MODIFIER BITS

MPX UNIT MODIFIER OUTPUT OCTAL
INTERNAL DISPLAY N
CHANNEL NO. UMoS | UMO4 | UMO3 | uMO2 | UMD} | TAG & KEY
1 0 0 1 ] ] Q7
2 [} 0 1 1 0 06
3 0 [¢] ] 0 1 05
i [ [} 1 0 0 ok
5 0 1 [} 1 1 13
é 0 1 [ 1 0 12
7 0 1 0 [ 1 3}
8 0 1 0 0 0 10
9 1 0 1 1 ] 27
10 \ [ ] | [} 26
n 0 ) 1 } 1 7
12 0 ! 1 1 [} 16
13 0 1 1 0 1 15
14 0 1 1 0 0 14
15 1 [ 0 1 1 23
16 1 0 ] 1 0 22
17 1 0 [} 0 1 21
18 1 0 0 0 0 20
19 1 [} 1 0 ) 25
20 1 0 1 0 0 24
PRINTED IN U.S. AMERICA 5000276
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UNIT DESIGNATE DECODING

UNIT DESIGNATE DECODING

UNIT DES)GNATE
COMMAND DATA REGISTER NO. BtTS C059-

C066-FROM 10CW

1

CHANNEL DESIGNATE DECODED INTO
i AND Il CARDS ONE OF 24
MIN-TERM GROUPS

UPPER 128 MINTERMS ILWER 128 MINTERMS

EACH MULTIPLEXOR SERVICES 128 MINTERNMS,
MPX 1S DETERMINED BY INTERNAL JUMPERS ON
CHAN. DES. | & 11 _CARDS

-

EACH MIN-TERM (256) JUMPERED j
)

CHANNEL DESIGNATE
(11 CARD

TO ONE OF 20 INTERNAL CHANNELS,
(CHANNEL 1=HIGHEST, 20=LOWEST PRIORITY.

GROUP CONTROL
CARDS | & 11
(GROUP | = CHANNELS 11-20;
GROWP 11 = CHANNELS 1-10)

OUTPUTS UMO-UMS TO KEY,
LINK, AND TAG REGISTERS

DECODE KEY REGISTER AND
SELECT PHYSICAL CHANNEL

UNIT MODIFIER

CHANNEL SELECT
LOGIC

P.C. ENCODER IOENTIFY PERIPHERAL TYPE FOR
CARDS (/0 CONTROL BEING ADDRESSED
DECODE UNIT
PERIPHERAL DES)GNATE, IDENTIFY
CONTROLLER PERIPHERAL UNIT
ASSOCIATED W/CONTROLLER

DES 1 GNATED
UNIT

PRINTED IN U.S. AMERICA
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MPX CONFIGURATION

CONFIGURATION INSTRUCTIONS

PCC Cabinet
Enter type of peripheral control in Column A of configuration chart.
Enter MPX internal priority assignment in Column B (1-20}.

Channel Assignment

Enter 2 X priority in Column D.

Enter 2 X priority -1 in Column F.

Jumpering on the four cards is taken from Column C to D and Column E
to F.

Group Assignment

Enter the group assignment for each control in Column C.

When selecting a unit designate minterm from the min-term group/unit
designate table (there are a total of 256 minterms possible), the

lower group (left column) is automatically selected (f no jumper is
installed in the location shown. To switch the selection to a group
within the upper 128 minterms, install the appropriate jumper in the
plug-ons for the card locations shown in the table.

This table also shows the jumpers necessary to expand an 8 minterm to a
16 minterm,

Jumpering is done on plug-ons provided with the four cards concerned
with columns H and 1.

Enter from the table provided, the pin assignment per group in Column J.
Enter 2 X priorlity in Column K (see notes 1 and 2).

Note 1: Multiple group pads may only be used when it is desired to
expand two 10 sized groups to a 20 size group. Minterm group
0-9 (128-137) may be combined with groups 16-25 {(144-153) or
48-57 (176-185). Mintemm group 32-41 (160-169) may be combined
with groups 48-57 (176-185) or 16-25 (144-153). .

Note 2: If a multi-control sub-system is to be implemented (i.e., con—
trols common to the same exchange), the appropriate group pads
{Col J) must be jumpered to each channel pad associated with
a channel within the multi-control group.

Jumpering on the two cards |s taken from Column J to K.

Ready Status

Enter the exchange or PCC locations from PCC and Exchange tables in Col-
umn L or M.

Enter from the Vector table the MPX location in Column N,
Use pushpin Jumpers on the backplane to connect from Column L or M to N.

PRINTED IN U.S. AMERICA 5000278
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9420006

PCC CAB CHAN. ASSIGN GROUP_ASSIGN RDY. 515. VEC. |

onR Loeewes F10 [oaug/ ewe |\ e | sumpens | mequinen| pay | oAb LOCAT{ON
cas{con L tvee [l (v | ame | susyl con | pet GRouP | oBFa/F 1 4lpenFo/F16|08s 2 | oanes || pee/# | excranee | wex
0 ) 2
] 3 3
2 5 g
3 7 8
4 9 10
o T Tz
3 3 %
2 is 16
3 17 18
i 19 70
5 21 2
6 23 2%
7 25 26
3 77 78
9 29 30
5 3 32
5 3 34
7 35 36
8 38
9

bbb

bbb bod b

HoYy) uoyoanByuo)

NOILYYNOI4NOD XdW
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MPX CONFIGURATION

Min-Term Group/Unit Designate Table

@ O O ®

MINTERM GROUPS | MINTERM ASSIGN UNIT  CHANNEL
LOWER 128 UPPER 128 | GROUP UPPER JUMPERS OECODE _DES I GNATE
MINTERMS MINTERMS S12¢ |[DBHFZ/DBF14|DBHFO/DBFI6| DBFi2 / DBHFk
0-9 128-137 10 A 1 *
16-25 144-153 10 8 3 *

654-71 192-199 8
or or or c 5 *
6‘;-59 192-207 16
0-87 208-215 8
or or or D 7 *
80-95 208-223 1
10 13 H 9 *
39 J 11 *
2 Lo K 13 *
3 4 L 15 *
) ) M 17 *
N 19 *
32-41 160-169 10 A 21 *
48-57 176-185 10 B 23 L]
g-103 224-231 8
or or or [4 25 *
96-111 224-239 16
12-119 240-247 8
or or or D 27 *
112-127 240-255 1
26 154 1 29 *
27 155 J 31 *
1) 58 K 33 *
29 7 L 35 *
30 N 37 *
31 N 39 x
13-13 | 170- P 4] *
58-59 86~ P 47 *
h4-157 - E 43 *
§0-63 8- I E Ll *
UNTT MINTERM GROUP
8 S1ZED 16 STZED
GROUP GROUP DBHF2/DBF 1 4 DBHFO/DBE16
64-7 64-79 Y
92-199 192-207 Y
80~ 80~ 1
208-215 208- Z
6-103 6- Y
22h-231 224-239 Y
112-119 112-127 yA
240-247 240-255 Z
*Note 1: Multiple group pads may only be used when It is desired to expand two 10 sized

*Note 2:

PRINTED IN U.S. AMERICA

groups to @ 20 size group. Minterm group 0-9 (128-137) may be combined with
groups 16-25 (144-153) or 48-57 {176-185). Minterm group 32-41 (160-169) may
be combined with groups 48-57 {176-185) or 16-25 (14h-153).

If a multi-contro] sub=-system is to be implemented (i.e,, controls common to
the same exchange), the appropriate group pads (Co) J) wmust be Jumpered to
each channe) pad nssoclated with a channel within the multi=control group.
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MPX CONFIGURATION

PCC, Exchange, and Vector Tables

N

PCC-0-0CHI VECTOR| 0 | 3| 6 1} 417 215
BeC- 1-DCHBD | | DCA-COCATION | PIN | DCH-LOCATION | PIN] DCH-1OC
cON] PIN A0 A2} Al Aol a2 Jah A0 A2
o T oo/l K 0] 96| 192 OM| 32[ 128[22L [ 1L | 64 | 160
To71T X (] 0y
SOV T W 1V
3 [ Ic/1v R i as
T 7o N [ T
o 0, oL 18
o 08 0F T}
OF oC 7 OF 11
N AG| AB | BO S A6 | AS |BO A6 1 A8
) oN T0L [ 200 | 1Q | 40 136|232 [1E | 72 | 168
2 I3 () 1L
X 0 1] oY
oT W v
R 1T [
L} [ 1P
(] oL [T
EXCHANGE | | 98 5 OF i
CARD | LOC OF 11
DCHCZ DCF-LOCATION DCF-LOCAT 10N DCF-LOC
DCHLB) B2 [ 84 ] BE 82784 | 86 821 Bh
DCHDO) LON 113 209 10| 49] vhs| 247[1E | Bi] 17
[4 Tocono] LIK OM I
51 prJab] X ] o
ARET 0 W 1V
] DCJB:J TR_| 21 1T 0
(pcass] HN 22 [13 1p
Al 73 oL ILH
0 DcIch 5672 o
H 1t
[ORTT] mﬁl'?&l:‘?ﬁ‘ BBCO [ €7 B8y CO | C2 B8/
o 1o o Tor 1[0 | 26 [ 122 218[ 10 | 58 [ 1541 250]IE 186
T Tio T K27 oM 14
7 To¢ v X 28 W oY
3T Tic v {071 29 W v
i TR 30 T 03
O v OV _1 37 0P 1P
610G X
7 _{0E X,
g 1 W
9 Jos {19 jow
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MPX CONFIGURATION

Adapter Locations

ATR.
KBY CARD

PRIORITY LINK LOCAT | ON

- “TocTAL) -
1 07 DBHF6
2 06 DBJFY
3 05 DBHG8
4 ob DBJG8
5 13 DBHFS
6 12 DBJF6
7 " DBHGo
8 10 08JF8
9 27 DBHG2
10 26 DBJGO
" 17 DBHGA
12 16 DBJG2
13 15 DBHHO
14 14 DBJHO
15 23 DBHH2
16 22 DBJH2
17 21 DBHHY4
18 20 : DBJHL
19 25 DBHH6
20 24 DBJHE
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SECTION 6 — CONTENTS

SECTION 6. HARDWARE INTERRUPTS
Presence Bit Interrupt Chart . . . . . . . . . . .. ..
Stack at Interrupt Procedure . . . . [
Stack Format Prior to Calling the lntarrupt Procedure.
Stack Format After Entering the Interrupt Procedure. .
1:

Scan Bus Prlorlty Control. .

The terms ""Multiplexor’ and 1/0 Pr " are sy



YOIHAWY ‘S°N NI Q3LNIYd

9.2000%

Presence Bit P2 Pl (3) RT Bit Returning | PIR,PSR Software
Interrupt Condltion (3) Operator | New RCW Function
(bit 46)
Stack Vector Data| (1) IRW Interrupt] O Exit S, (B) [Make stack or
Descriptor during (stuffed) | ID stack vector
data reference present
{2) IRW Interrupt| 1 Return Sp (4)
Data (stuffed) | ID
Dependent |pata Descriptor (1) Data Interrupt| O Exit Sy (4) | Search stack for
during data Descriptor | 1D copies of not
reference (copy) present data de-
M
(2) Data Interrupt{ | Return Sy () :ii;?::;’nz:k:nd
Descriptor | ID coples present,
(copy) return data
descriptor where
noted,
Stack Vector or - Data Interrupt| 0 Exit From
Stack Vector Data Descriptor | ID RCW/PCW
Descriptor during (copy)
display update
Procedure R
Dependent Segme?t - Segment Interrupt| 0 Exit From Locate segment
Descriptor Descriptor | ID RCW/PCW {descriptor (Mom)
(copy) via copy in Py;
address field of
copy points to Mom.
(1) value Call or Enter
(2) A1l operators except Value Call, Enter, or Move Stack
(3) RT blt is packed in the int. 1.D. (P}
(4) S, indicates the PIR and PSR point to current operator syllable

LdVHD 14dNYAILNI L9 IONISIAd

S1dNWYIINI FIVMAAVH

9 NOILD3S

MXOO0YANVYH 0049 € - SHONOJIINE
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HARDWARE INTERRUPTS

STACK AT INTERRUPT PROCEDURE
Stack Format Prior To Calling The Interrupt Procsdure

-
2
Bl OBJECT PROGRAM CODE
| LT N
oBUECT RW 003 - [T T T TTTTITTTTTITTITITI
WMSCW f K3 Ki
PROGRAM PBR PIR PSR
STACK OBUECT
PROGRAM
DATA
g ~
o I INTERRUPT HANDLING PROCEDURE CODE
SEG DESC. |+~ —
MCP [
STACK ™.
RCW
ofo MSCW

Stack Format After Entering The Interrupt Procedure

T
P2
o INTERRUPTED OBJECT PROGRAM CODE
i
OBJECT Row __ —a{ T 1 =
ATACK o[ MSCW
TSCW
INTERRUPT HANDLING PROCEDURE CODE
L4
[ | 3
+ v
PER
PIR
MCP PSR
STACK
o[o MSCW
PRINTED IN U.S. AMERICA 5000276
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HARDWARE INTERRUPTS

.
o lo
a
3

ocP-1

DCP-2

.DCP-3

‘DCP-4

External MPX

1/0 Finish

Status Change

Processor to Processor

Interval Timer

Stack Overflow (rSzLOSR) ¥

‘Invalid Index Inaccurate
*Presence Bit PIR et al in RCW

Sequence Error (Display update)

Programmed Operator

Memory Protect

Invalid Operation

Divide by Zero

Exponent Overflow

Exponent Underflow

Invalid Index

Integer Overflow

Base of Stack (r < BOSR)
*Presence Bit

Sequence Error (Display Update)
**Segmented Array

Loop UInstruction > 2 sec.)

Memory Parity Error

Scan Parity Error

Invalid Address

Stack Underflow (r S< r F)

Invalid Program Word (Tag # 3)

T

External

4

Special

——~—loocojoojojoocoocoo

Syllable!
DependentI

Alarm

coocooolcoocooo0o0oO|wmae N — = — ——
coocooocjoooooocoocoooo|coojooljojlooccococoo
coocooojoooocooooocooojooojoojojoococooco
coocooojlsn—~oooocoooocom—oloolojlooooooo
vN—ocococoloccomrrn o000 oo oo olonwn Fwn —
cowmsrn~ocooooocomeEn—olooo|n—|lada 3533 3>

PNRRNORNf— ==

-

*Bit 46 (RT bit) may be 0 or 1
[See Presence Bit Interrupt Chart}
#%P2 contains 3-bit Jiteral to indicate
number of words in stock below MSCW.

PRINTED IN U.S. AMERICA 5000276
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9120006

SCAN Bus
CONTROL

SCAN BUS ~ COMMON TO ALL CABINETS

\\\\
rPses] |
i’
<\
EXIA
p Al S FTC—— - L
EXTERNAL INTERRUPT
Tur:nnn. INTERRUPT PRIORITY
COAXIAL CABLE
» w e i €
1 A )
7 \ -7 \
LY

TOULNOD ALOI¥d SNT NVOIS

SLANYYILNI FUYMAUVH
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SECTION 7.

Data Communications Processor . . . .

SECTION 7 - CONTENTS
M1SCELLANEOUS HARDWARE [NFORMAT(ON

Console Display Control Translator Chart
Disk Flles . . . . v v« v v v v 0 v o
Storage Unit Characteristics . . . . .
Disk File Lockout Charts . . . . . . .
Model 1A-2 (20ms) Disk . . . . . . .
Models IC-3 and 1C-4 Disk . . . . .
Model 2 {35ms, 180 Character) Disk 2B:
Model 2 (20ms) Disk 286 . . . . . .
Disk File Optimizer . . . . . . .. ..
Register Flow . . . . . . .« .. .
Documentation for Trouble Analysis .
DFO Stack Format . . . . . . . « .
Scan Address Lines fFormat . . .
Scan Out Word Format . . . . . . .
Scan In Word Format . . . . . .
Report Status (Scan In). . . . . . ..
Electronics Unit Designate Group Numbers
EUD DFO/10M Conversion Table . . . . . .
EUD Code Options . . « . « + « o + + o
Disk Address Limltations . . . . . . . .
Multi-Radix Conversion Parameters . . .
Multi-Radix Conversion Parameter Generati
EU Interface . . . . « . v o o ¢ ¢ 4 o

P

Word Structure . . . . . .. 4. ..
Basic Word Structure . , . . . . . .
instruction Word Address Structure .
Instruction Half-Word Format . . . .

OP Fleld Codes . .
Addressing . . . . .

A Field . .
B Field . .

CField . .q + v o« .. .
Word Register Byte Address
indirect Address Format .

Instruction Register Faults .

Format . « « + « 4 o o » o

Commands . . . . « « o o & &
Address/Function Code Format .
Scan Out Information Word . .
Branch Relative Conditions . .
Shift MA Options . . . . . . .

MA Concatenation . . . . . . . .

Translate Operator A Field Codes

Adapter Clusters . .

Interrupts . . . .
Commands . . . . .

Data Formats . . . . . . « ¢ .« .
EBCOIC Coded Data (Character)
USASCI| Coded Data (Character)
BCL Coded Data (Character) . .
BAUDOT Coded Data (Character). . .
PTT Code/6 Coded Data (Character),
XS-3 Coded Data (Character). . . . .

L

Of

Burroughs Numeric Coded Data {Character)

Communication Line Character Formats . .
Serial-By-Bit Character Formats. , . .

Comparison Register Flip-Flop Designations
Compare Bits (CF1 and CF0) Conditional Res:
Carry Flip=Flop Chart. . . . . . . . . . . . .

The terms "Multiplexor' and ''I/0 Processor' are synonymous.

n

ults
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SECTION 7

MISCELLANEOUS HARDWARE

INFORMATION
CONSOLE DISPLAY CONTROL TRANSLATOR CHART

CHARACTER

CAVOWLUYX - JEZO0ATEAFIIEIX>NO N MT N0 MO O« Vo d Al G

7 BIT AsCil
COOE WITHIN
THE SHIFT REGISTER

EBCDIC

REGISTER BITS

8421

~O~ O~~~ — 0~~~ O~ O ~O~0—0—0~0—0~0D~0=0~=0—0—Q0
O~ OO0~~~ —— 00~ —0Om»—000Q~—00—~—0O0~—00——0O~—
00O~ — 0000~~~ — 00O 00RO~ ——— 0000 ~——~OQ
00O~ —0000000—~— 0000V ——00000COO— e~ —0O~—

8 BIT
INA
REGISTER BITS

8421

00000V~ —— e ——— o~ 00000 ———mm e~ ———— coocaooo—~
CO0ODOOD 00000000 M m . — e — -~ — cooooco0o®

5000276

PRINTED IN U.S. AMERICA



7-2

BURROUGHS - B 6700 HANDBOOK

CONSOLE DISPLAY CONTROL

CONSOLE DISPLAY CONTROL TRANSLATOR CHART {Cont)

8 BIT EBLDIC 7 BIT ASCil
INA INB CODE WITHIN CHARACTER
REGISTER BITS REGISYER BITS |THE SHIFT REGISTER
8421 8421
0101 1011 2/4 $
o101 1100 2/10 *
0101 1101 2/9 )
0101 1110 3/11 ;
o101 IR 5/1h ¥
o110 6000 2/13 -
o110 0001 2/15 /
cilo 1611 2/12 R
0110 1100 2/5 S
o110 1101 5/15 -
c1te 1110 3/14 >
0110 1111 3/15 H
011 10610 3/16 :
6111 1o 2/3 ¥
0111 1100 4/10 e
0111 1101 2/ <
0111 1110 3/13 -
0000 000} 0/1 SOH
(START OF HEADING)
6000 0010 0/2 STX
(START OF TEXT)
0000 0011 0/3 ETX
(END OF TEXT)
0000 0100 0/4 EOT
{END OF TRANS-
MISS10N)
0000 0101 0/5 ENQ (ENQUERY)
0000 0110 0/6 ACK (ACKNOWLEDGE)
60060 1000 0/8 BS {BACK SPACE)
0000 1001 0/9 TAB (HORIZONTAL)
0000 1010 0/10 LF (LINE FEED)
0000 1011 6/11 SET TAB
0000 1100 0/12 FF (FORM FEED-
MASTER CLEAR)
0000 1101 0/13 CR ¢ (CARRIAGE
RETURN)
0000 1110 0/14 S04 (SHIFT 0UT)
0000 1111 0/15 SI (SHIFT IN)
0001 0001 N LINE ERASE
0001 0010 172 FS (FORWARD SPACE)
0001 0011 /3 RLF (REVERSE LINE
FEED)
0001 01060 /4 HOME
0001 01 /5 NAK (NEGATIVE
ACKNOWLEDGE)

PRINTED IN U.S. AMERICA
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7-3

CONSOLE DISPLAY CONTROL

CONSOLE DISPLAY CONTROL TRANSLATOR CHART {(Cont)

8 BIT EBCOIC 7 BIT AsCli
FNA CODE WITHIN CHARACTER
REGISTER BITS REGISTER BITS THE SHIFT REGISTER
8421 8421
6001 1101 1/13 GSA{GROUP
SEPARATOR)
o001 1110 1714 *RSV(RECORD
SEPARATOR)
0001 1111 /15 *US > (UNIT
SEPARATOR)
*RS replaces SO in Phase {! Console Display Control.
US replaces 51 in Phase |1 Console Display Controti.
5000276
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9420006

TYPE | AVG AccEss | Ave. Trans. ) ppw [ B17s jcBARS | SEGS 8EGS | TRACKS | SEGS. (30-Word Segs)/Track DISKS
(f114sec) | Rat cuAR | SEG | su PACE | ZONE | TRACK in Each Zone s
21 |z2 |23 |24 |25 |26 | 27
2 20 nx 1500] 8 |180 | 60400 | 7550 50 151 {43 [s4 | 54 4
13 25 345K 1200{ 8 180 { 111200 | 13900 50 278 |73 |95 | 110 &
1C4 40 215K 750 8 |180 ] 111200(13900| 350 | 278 |69 [a9 | 120 4
1182 s 448K 860{ 8 | 180 [ 22240055600 | S0 1112 [ 103 | 122 139 | 158 | 177{ 197| 216) 2
1184 60 263K s00| 8 | 180 | 222400 [ 55600 | 30 1112|103 {122] 139 158 | 377} 197 | 216{ 2
671K 1500] 8 | 180 | 16760041900 | S0 838 | 103 | 122 139 158 | 158 158 2
- 118
es starting at O and going thru 60399, ‘Order-of -access to the zone areas on the & faces ia
the order of access to faces/tracks/zones is: indicated by circled numbers for IIB2 and IIB4 units.
Absolute disk address of the firat segment in the
F1/T00/Z1 + F1/T00/22 * F1/7T00/23 zero track for the zone areas
+P1/T0L/Z1 + F1/T01/22 + P1/TOL/Z3 ~ 1s shown for IIB2/IIB4 in the 1182/1184 1186
i left-hand "enclosure” and for r
+F1/T49/Z1 + F1/T49/22 + FL/T49/23 + IIB6 in the right-hand "enclosure”. | F1 F2 F3 F4
FG/TO0/ZY ..\ + Fb/T43/23 + -
+F2/TO0/ZL ... + F2/T49/23 Order-of-access to faces is U E T @)
~F3/T00/21 ... > F3/T49/23 + F1-F2-P3-P6. The most rapidly 089600 100400
ST/ ... +¥8/ ... > P/ ...+ F/T ... varying address componeat for 3
* Por 1A2, order of access to faces is FIoPisF2+F3> | 118 i track, followed by (3] [T
F5+Fi-F6+F7. face, zone area and disk. 1069900079750 0680001075900
For IC, order of access to faces is "
PLSF24F3 ... FB. Odd-numbered xone aveas are N D | D t
—_— ———e “L" zones snd contain tracks 00+49; 052200 owuoloszzoo 060100
[ _r o w|rs_ v #7_¥6 even-numbered "U" zones contain
] o tracks 50499,
] 2 S |23
| ™ 50 tracks/face a
| k] 22
| ™ 50 tracks/face 8
-
| 2 2
| L] 50 tracks/face o
|DISK 1 DISK 2| DISK 3 DISK &) N

4-L

SIS NSIq

SLINN 39VH0LS 3714 NSIA

$2s1UaPIDIDYY Bufn 86ployg

MOORANVYH 0049 8 - SHONO¥INE
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DISK FILE LOCKOUT

Disk File Lockout Charts

MODEL JA-2 (20 ms) DISK

SWITCH* START ING ENDING ADDRESS
ADDRESS ADDRESS LOCATED IN
MASTER 000000 030199
1 and 2 000000 030199 First Su
3 and 4 030200 060393 First SuU
5 and 6 060400 090399 Second SU
7 and 8 090400 120799 Second SU
9 and 10 120800 150993 Third SU
11 and 12 151000 181199 Third SU
NOTE

No more than 3 SU's may be connected
to an EU; therefore, switches 13 thru

20 are not normally used.

13 and 14 181200 211393
15 and 16 211400 241599
17 and 18 241600 271799
19 and 20 271800 301999

# Switches must be used in pairs as shown.

PRINTED IN U.S. AMERICA 4000276
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DISK FILE LOCKOUT

MODELS 1C-3 and 1C-4 DISK

SWITCH STARTING ENDING LOCKS OUT
ADDRESS ADDRESS
MASTER 000000 555999
1 000000 027799 Ist. DFSU, Ist. disk
2 027800 055999 Ist. DFSU, 2nd. disk
3 055600 083399 1st. DFSU, 3rd. disk
4 083400 111199 1st. DFSU, hth. disk
5 111200 138999 2nd. DFSU, Ist. disk
3 139000 166799 2nd. DFSU, 2nd. disk
7 166800 194599 2nd. DFSU, 3rd. disk
8 194600 222399 2nd. DFSU, hth. disk
9 222400 250199 3rd. DFSU, Ist. disk
10 250200 277999 3rd. DFSU, 2nd. disk
1 278000 305799 3rd. DFSU, 3rd. disk
12 305800 333599 3rd. DFSU, bth. disk
13 333600 361399 4eh, DFSU, Ist. disk
% 361400 389199 4th. DFSU, 2nd. disk
15 389200 416999 hth. DFSU, 3rd. disk
16 417000 n.wsgj’ hth. DFSU, hth. disk
17 444800 k725§9 Sth. DFSU, 1st. disk
18 472600 500399 5th. DFSU, 2nd. disk
19 500400 528199 Sth. DFSU, 3rd. disk
20 528200 555999 Sth. DFSU, 4th. disk
PRINTED IN U.S. AMERICA 5000276
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DISK FILE LOCKOUT

MODEL 2 {35 ms, 180 character) DISK 2B2

SWITCH STARTING ENDING LOCKS OUT
ADDRESS ADDRESS
MASTER 0000000 1111999 Entire Bank
o 0000000 0111199 Sul, Module A
1 0111200 0222393 SUl, Module B
2 0222400 0333599 SU2, Module A
3 0333600 0blh799 SU2, Module B
0444800 0555999 SU3, Module A
5 0556000 0667199 SU3, Module B
6 0667200 0778399 Sub, Module A
7 0778400 0889599 SU4, Module B
8 0889600 1000799 Su5, Module A
9 1000800 1111999 SU5, Module B

MODEL 2 {20 ms) DISK 2B6

SWITCH STARTING ENDING LOCKS OUT
ADDRESS ADDRESS

MASTER 000000 837999 Entire Bank

0 000000 083799 SUl, Module A
! 083800 167599 Sul, Module B
2 167600 251399 SU2, Module A
3 251400 335199 Su2, Module B
b 335200 418999 SU3, Module A
5 419000 502799 SU3, Module B
6 502800 586599 SUk, Module A
7 586600 670399 SUL, Module B
8 670400 754199 SUS, Module A
9 754200 837999 SU5, Module B

PRINTED IN U.S. AMERICA 5000276
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9420006

SI DURING A SCAN-OUT

DA (DISK_ADDRESS)
-B8CD-

s:l (MEMORY LINK) ML
|

TOP OF STACK ADDRESS

QR

rle7

L

o7A

AAC ACCUMULATOR REGISTORS

4218 421842842

G9A 104 1A

s 4218421

SEGMENT REGISTER
3 s

£ 3R
al2f v [s[e Tzl [ o]2T2]1 {s]4]2]!

[TEUl UEU su
2]1]e]4]2]1]4
[2r2ofis iefis 14131z

>

mojy 195160y

dIZIWILAO T3 XNSia

Y3ZIWIL4O 3714 NSIA

g-L

NOOBANVYH 00,9 § - SHONOWING
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DISK FILE OPTIMIZER

Register Flow {(Cont)

SCAN IN
QUEUED CONTROL
WORD REQUEST

(#GR7 i [ roxrz Jromrs TPomve [oscArauiTy |
FERELEGEET - E TR fEE IS SCAN iN
rSCaN ADORESs A O T REPORT REQUEST
S —
5000276
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DISK FILE OPTIMIZER

Documentation For Trouble Analysis

OOCUMENTATION FOR TROUBLE ANALYSIS

COuPONENT oeNTION, PHTYPE

SEE CIRCLED
10 | NUMBERS
BELOW

USE DIA. N

SIGNAL BACK TO
RIGIN

TO FIND LOGIC DIAGRAM:
USE DIA, NO TO TRACE

! T SHEETS
DIA  SIGNAL
No.

NAME
sl XXX xxx@

TO FIND SIGNAL ORIGIN

TO TRACE :nonn. TO ORIGIN

(GG

DIA  BCK PLN CARD sm}m. NSiGNAL  CARD
PIN NG, PIN HO. N WAME  PiK NoJ
AAXX

o |

®

BY cARD NBRL
feano]

Losic mAum INDEX

XXXX
XXXX
L bl
zfe 2k
3 o |x LO6IC
X2V |z DIAGRAM
% S
% B

o o xxx mem XX
: XXX XXXX XXX ? XXXX XXX XXX
: XXX XXXX XXX B AXXX XXX XXX
; KX XXXX XXX |B XXXN XXX XxX

(O,

FORWARD REFERENCGING
FIND SIGNAL NAM
IN CIRCUIT LIST

1763 2078
1779 1891 | CARD LOCATION

®

LISTIN

circuIT
LIST

ALPHABET|

DASK
TO FIND LOCATION OF COMPONENT ON THE DC CARD

TO FIND HOW SIGNAL
1S WIRED IN LOGIC
DIAGRAMS CONVERT
BACKPLANE PIN
NUMBERS 0 CARD
LOCATIO

EXAMPL l:

BCK PLN CARD
LOCAT
O/F A &/51
CARD

CKT €D ASY

PARTS LI

PN ] 8A-N 01 02 D3 DY|

PIN NO
res XK

~®

L
P CKT CD ASY
,/@ v
[ PN [#v])
Al THRU AP

\ro FIND COMPONENT {PART NO, AND TYPE)

LOCATE PN PARTS LIST CORRESPONDING TO

THE LOGIC DIAGRAN NUMBER

PRINTED IN U.S. AMERICA
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DISK FILE OPTIMIZER

DFO Stack Format

47

28

27 22|21{20 1615 13]12 1|O|P

MIL

sp_1E EU su DSP [S|PJFIELD

BITS 47 =>

27 =>

20 =>

15 =>

12 =>

28
22
21

= Memory Link (ML)
= Spare bits - Not used (5P)
= Disk Exchange Bit (E)}
0 = Disk exchange A (Direct)
I = Disk exchange B {indirect EU)
= EU number (EU)
Bit 20 = which group of 10 EU's.
19 => 16 = EU0-9

= SU number {SU}

Desired Shaft Position, binary (DSP)

Shaft bit. {S)

Differentials the two shafts of an SU, when applicable.

parity bit.

PRINTED IN U.S. AMERICA 5000276
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DISK FILE OPTIMIZER

Scan Address Lines Format
19 18 17 1615 8|7]efs 4|3 o
T EUD X | SP|FC SP 1ELD

1 0 o0 1

19 => 6 = Device Type (DT)
Code 1001 selects the Disk File Optimizers.
15 => 8 = Electronics Unit Designate (EUD)

Defines the exchange and the EU number associated with the
job.

7 =
6 = Spare bit, not used (SP).
5 => 4 = Function Code (FC)
Defines the operation requested by the I0M:
Scan out:
01 = store CW. request.
10 = clear the stack request.
Scan in:
01 = optimized CW request
10 = Top of stack CW request

11 = report request

Scan Out Word Format

47 28 27 26|25 0

ML SP DA FIELD ~

47 => 28 = Memory Link (ML)

Defines the complete memory link address.
27 => 26 = Spare bits, not used {SP).
25 => 0 = Disk Address (DA)

Defines the 6 BCD characters plus the 2 expansion bits of
the desired disk starting address, not Including the
desired EU, or the desired DEX.

PRINTED IN U.S. AMERICA 5000276
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DISK FILE OPTIMIZER

Scan In Word Format

47  ho[39 27126 7|6 1|0
SR hid ML SP A | FIELD
47 = k0 = Status Report (SR) N
SR Bit ML Level Status Condition
47 ACW NAXS No Access to QEX
46 ACW SNAS SU Not Available
45 ACW PESS QS Parity Error
L ACW DAE1 Disk Address Error
43 ACW Qcws Optimized CW
42 ACW TCWS Top of the Stack CW
1 Zeros SESI Stack Empty
Lo Zeros EUBS CW Not Available

39 = 27 = Spare bits (SP)
26 = 7 = Memory Link (ML)
Complete Memory Link Address.
6 = 1 = Spare bits (SP)
0 = Attention field (A)

1 = IOM to examine SR field.
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DISK FILE OPTIMIZER

Report Status (Scan In)

Direct Connect Ports

Indirect Connect Ports

FIELD

47 43 th2 38137 -33 |32 28 j27 22 |21 [
Pl- P2~ P3- Ph- QAR

8 4 2 1]8 & 2 18 & 2 1(8 & 2 116 5 & 3 2 1| sp

] } | S 1 Port Actlve Blt

47 = 43 = P1-n (Port 1)

42 = 38 = P2-n (Port 2)

37 = 33 = P3-n {Port 3)

32 = 28 = P4-n (Port &)
Where n = -, 8, 4, 2, or 1. The - bit in each port indicates
that the corresponding 8, 4, 2, or 1 bits are valid Infor-
mation representing an EUD code group of ten possible DFEU's,

27 = 22 = Stack capacity of that DFO.

Electronics Unit Designate Group Numbers

EUf 01 2 3 & 5 6 7 8 9 10 11 12 13 1 15
0 011632 ]48])64 )80 | 96]112{128]144]160 | 176 ) 192 | 208 | 224 | 240|—1Lower
1 V11713314965 |81 | 97[113|129[1457161 [ 177 | 193 |209 1225 {241 Limits
20 2(18 (3415066182 ( 3B[12k{1301146{162 { 178 { 194 {210 | 226 |242
31 3(v935 (516 |83 | 99qns{13e 147163 | 179 | 195 {211 |227 | 283
A1 5120036 152168 184 l100|116]132]148|164 | 180 [ 196 f212 [228 |24k
S| 5121137 (53|69 |85 [101|117]133|149]165 [ 181 | 197 213 [229 {245
6 6|22 138 |s4 |70 |86 [102}118[134{150|166 { 182 {198 (214 [230 |246
71 723139 55 171 187 ho3|19hi3s)isi 167 | 183 1199 |215 |23t |247
8| 828 40 56 {72 |88 liou[t20[136[152]168 | 184 |200 {216 {232 }248 }—upper
9 [ 925 [41 {57173 [89 [105(121{137{153 (169 | 185 (201 {217 1233 {289( Limits
PRINTED IN U.S. AMERICA 3000276
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EUD DFO/IOM Conversion Table

DISK FILE OPTIMIZER

1OM EUD DFO EUD CODE CONVERSION
CODE GROUPS EV SA LINE BIT VALUES
LOWER-UPPER GROUP 15 14 13 12 11 10 09 08
0-9 (4] 0 6 0 O 0 -9
16-25 1 00 0 0 -9
32-41 2 o010 0-9
48-57 3 00 1 1 0-9
64-73 4 01 00 0 -9
80-98 5 01 01 0 -9
96-105 6 01 10 0-9
112-121 7 o1 11 0-9
128-137 8 1 000 0-9
144-153 9 106 0 1 0 -9
160-169 10 101 0 0-9
176-185 n 101 1 0 -9
192-201 12 11 00 0-9
208-217 13 11 0 0-9
224-233 14 1110 0-9
240-249 15 [ 0-9
8 4 2 1
PRINTED IN U.S. AMERICA 5000276



7-16 BURROUGHS - B 6700 HANDBOOK

DISK FILE OPTIMIZER

EUD Code Options

QR20 QR2]  ADDRESSING

T 1 2ND 10 DIRECT EU'S

1 0 IST 10 DIRECT EU'S
O 1 2ND 10 INDIRECT EVU'S
0 0 IST 10 INDIRECT EU'S

QR16 QRI7 QRI8 QRI9 ADDRESSING

0 [ ] o EU-0
t [ 0 0 EU-1
0 1 0 0 EY-2
1 1 0 ] EU-3
0 [¢] 1 ] EU-4
1 0 1 0 EU-5
0 1 1 0 EU-6
1 1 1 0 EU-7
] 0 0 1 EU-8
1 0 0 1 EU-9

0 1 0 1 EUD ERROR

1 1 0 1 EUD
0 ] 1 1 EUD
1 0 1 1 EuD
0 1 1 1 EUD

1 1 1 1 EUD
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Disk Address Limitations

DISK FILE OPTIMIZER

SU Nd.
Continuous
Segment
Numbers Disk
Type
SU 0 SU i SU 2 sU 3 SU 4
FROM 000,000 | 111,200 | 222,400 |333,600 &444,800 .
1c3,
TO 111,199 | 222,399 | 333,599 | 444,599 555,999
FROM 00,000 | 222,400 | 444,800 | 667,200 889,600 \
1B 2,
T0 222,399 | 44k,799 | 667,199 | 889,5991,111,799
FROM 000,000 | 166,800 | 333,600 | 500,400 667,200 .
1B
TO 166,799 | 333,599 | 500,399 | 667,199 833,999
Multi-Radix Conversion Parameters
TALLY
PARAMETER 1c3 i1ch 1B 2,4 11B 6 REG ISTER
SEGM/SU 11200{111200({222400(|166800 SUOn
SEGM/FA | 13900} 13900| 55600| 41700 FAOR
SEGM/TI 2780 2780 11120 8340 Tion
SEGM/TO 278 278 1t112 834 TOnn
SEGM/Z) 73 69 103 103 ZNOn
SEGM/Z2 95 89 122 121 ZNOn
SEGM/Z3 110 120 139 122 ZNOn
SEGM/Z4 158 122 INOn
SEGM/Z5 177 122 ZNOn
SEGM/Z6 197 122 ZNOn
SEGM/Z7 216 122 ZNOn
PRINTED (N U.S. AMERICA 5000276
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DISK FILE OPTIMIZER

NP ® -NAE NN -mAE —NAE ~NPE

Multi-Radix Conversion Parameter Generation

MRC PARAMETERS
1c-4 184
T
clefelele| felele][ce]et [elefe] [efele|fe fete F e fele
il 1e eleie|{elslefeiele] Jofein||o[olr i [o[slpl ] *ACcumae
sl|tlr|zizlzt [sle[vlvzjz iz dsfefef o (2fr| 2 g2 s [ Rz oot = h o] e 2 [0 f e ) 2 e
ujals Jolojolo} Jujal vlalo|i]o] Jo|i[o] [o]i[o] [o]i|o] o] |of]a]i]o]|o]: e
ang AABINCERCIBASIAAEIRAHIBARIBAGIGAR
i]s dlaist ) blvid e bajed2] [sislsiJafafa] [3]sfs|{a[e]e]j7]|7]7
RORAARINARAORRINARRAIRARIBARIBROINRAIARAIARE
qagobonaianoneoinntuonisigsnonigoninoainoninns
NDEODORIBGGONONINDONOIDNEINOMNIRInonInnn o
]
T
SODDANERNDONDINRNANBDNIRDDINDNIDDGIDNNIDDD
INO0COOSg0oNaDoAenaNcINmMnunIncnIoonInanInE
T T
v T putT
[N 1 £ NBAONIOEEGNIETBINDNIR0DIS0GHEI000T PARAMETER
DREIDREIOENODOOENDDIINDCIRDIINDINSDDIENDIDE] LEvELs
00 i T v T v T Ta
T 0o T v v T T
Bin
pOane ODONENaINONNET 7 T T iDL vopsa
T o0 ol v v 0 ) DIM0 ADDER
0 0 D [ DO oD U T T
RS i a0 i T T (R
T I00EYUERORCEINARIAETT 7 80
ng 04 DOOEOED v v v T 1
T T T 1 T
1] G0N ) i v £ K34 T
D IN0E0nnEDGDANIn0nID HOMI0 L T
oDt Ny 0N DNOOODRYD0NSID0EIEIRY 0NN e
0 7
T v T T T v
noan OIOR0O NInODCAIDIIUoRIOINI0DEINONang
sfalafs[2] [s[s]s}{s]s[s] [s|e]s] [3[s[s] |2 o521 []s]=
1 s| [7]e]s]ss] [o[s]s]]o|s[s] |o}o]s| Iofsls|]|s[e]o]|o1s[o
T(a(s(sfo] [s{9(s [ (8[312] {e]s[s] 1elnis als]2 ] 71s]e DECIMAL
sla[7isis|ols] [alalr]s|a|o]s) [7le|o{o]s| [7|o!o] [s)sio] j[a]*| [2]®|2|folel®]|®|7[2]| cauivarenr
7 riol2trisls|s| [s|7|e1s| e} | 2| 7|e| |o)eys] |« [ola|{z|2|n}} 2fol 8] }3[o}7| | o5 compLement
slsfiz|zlofaf isls|i]zfs|tlz] [ o]o|s|el2] [olz|7 1 |2{oie | [#] 4] |2 2[2]| 2f2het12)3|e
sfslsilejals} is]olslifololol |slsls|o]s] |els]7} |v]afo] |ols]: [}0}siz][s[s]2} eio]s
DEND ) I ENN1 RO
ISONANDIDEUDRD T 0010 300 nnn
DN DO T
joaocigigsaocoIngeeaInggigcaincnigeoIaemoee
RESIDUE OF PARAMETERS {PRSa}
acc T 7 73 i) 2
ALY el LR eh e e {2 o 36 F10
(3T 0 NS0
Gy T T v
(il T T T 1 ¥ ] D
FTo T T v 1 3 ] !
I 0 Wi
cPIo | 7¢ v T T
ceio| 73 0 O8N
crzo [ 74 T
crzo} s 0
cFzol 78 T
crzo | 77 0
ic 1Ca 1)

PHSO » (29231 ICA+{ZBTTI*{TI+TO}

PRSI 2 1C3 SUITIATOCZ24ZS)
VA (S TITO 2.
+IBA (21 (PRIZ24Z4 016}

+22 AT Tl

+24° T+ TO)
+26°17 4 70}

PRI211CT° IFASZOI+
1e4*tRALy

B4 (SU+TI+TOSZ1 0730

4297 1T+ T

PRINTED IN U.S. AMERICA
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VOIHIWY "S°N NI d3iNIud

9.2000¢

EXTERNAL LEVELS
INDIRECT EU'S DIRECT EU'S
QRrR21/ Q21
QR20/ QR20 QR20/ QRr20
INTERNAL EU 0-9 EU_10-19 EU O3 EU 10-19
SOURCE | LEVELS ENN3 ENNK END/ END2
QR16 EUO1 EUS16 EUs17 EUSI4, 6 EUSI5, 7
Qr17 EU02 EUS26 €Us27 EUS24, & EUS25, 7
QrI8 EUO3 EUS36 EUS37 EUS34, 6 EUS3s, 7
QRI9 EUOk EUSk6 EUSh7 EUShh, 6 EUSL5, 7
QR13 suol suUs16 susi7 SUST4, 6 susis, 7
QR14 su02 SuS26 sus27 sus24, 6 sus25, 7
QRIS Suo3 SuS36 SUs37 Sus3k, 6 sus3s, 7
sT0) sT016 sT017 STOMA, 6 $TO15, 7
sT02 ST026 sT027 STO24, 6 $T025, 7
ST03 ST036 sT037 STO34, 6 §T035, 7
STOk STO46 STOk7 STOkY, 6 STO45, 7
STO5 5T056 ST0S7 sTO54, 6 ST055, 7
1 STO6 ST066 $T067 STO6k, 6 ST06S, 7
INPUT | sTO7 $T076 $1077 STO74, 6 sT075, 7
STO8 STO86 STOB7 STO8Y4, 6 ST085, 7
ST09 57096 ST097 STO%4, 6 ST095, 7
sTi0 ST0106 ST0107 sT0104, 6 sT0105, 7
ST sTO116 sT0117 STOT4, 6 sTo15, 7
sTi2 $T0126 $T0127 STOT24, 6 sT0125, 7
£8Y £ussé EUBST EUBSH, © EUBS5, 7
STRB STRBG STRB7 STRB4, 6 STRBS, 7
SNA SURY6 SURY7 SURY4, & SURYS, 7
CRL ACGRACGR6 ACRQ<ACRQ7 ACGR+ACGRE ACRG>ACRQ7
QrOO  |CTSL CTSLE cTsL7 CTSLA, 6 cTsL5, 7
CRL  [SELY SELI4, 16
CRL  [SEL2 $EL25, 27
CRL  |SEL3 SEL36 ,
CRL SELH SELA?
LOCATION JAL HAb HBZ HAB
LOCATION JAS HAS 482 JAB

CRL » CONFLICT RE:

OLUTION LOGIC

ed0p9ju} NI

YIZIWILLO 714 NSIA

NOOQANVH 0049 4 - SHONOWINSG

61-L



7-20 BURROUGHS - B 6700 HANDBOOK

DATA COMMUNICATIONS PROCESSOR

DATA COMMUNICATIONS PROCESSOR

Word Structure
BASIC WORD STRUCTURE

MSB LSB
: 50 |49 1#8!‘.7[‘!6 ‘05! g3 FRILY

Bit 51 = Parity bit.

Bits 50 => 48 = Tag field.
Bits 47 => 0 = Information.
INSTRUCTION WORD ADDRESS STRUCTURE

+ 1A=} - 1A-0 +

| - l
Ll blllelsfods[o]s o [l

<

Bits 1A-1 {Bit 7) = Instruction source bit.
1A=1 (Bit 7) = 1 = Local Hemory
=0 = MM
Bits IA-1 (Bit 6) => 1A-0 {Bit 1} = Instruction address.
Bit 1A-0 (Bit 0) => Instruction half-word bit.
1A-0 (Bit 0) = | = Half-word-R
= 0 = Half-word-L
INSTRUCTION HALF-WORD FORMAT

MsB LS8

b7 24

+ +

Hzlzlv o[z ‘I°|716]5|"|312i‘|°l7|6|5i“|3]2l‘ lol INSTRUCTION
oo o o —Y

| «0p »|«a+]+ B ++ ¢ +| FLELD NAME

Op field -~ 5 bits - Basic Instruction code,

A field - 3 bits - For all but Group & instructions, an extension of the
OP field; for Group 4 instructions contains a
register address.

B field - 8 bits - Address of source, or may contain a literal.

C field - 8 bits - Address of destination, or may contain a literal.

PRINTED IN U.S. AMERICA 8000276
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OP Field Codes

DATA COMMUNICATIONS PROCESSOR

OP CODE A FIELD
47:0 | b6:h 4 1 2 3 4 5 6 7

[ ¢ 10LE

0 1 BREAK { POINT [POINT | POINT | POINT [ POINT {POINT [ POINT

0 2 AW AW AW Avl AWRR | AWRR  [AWRR | AWRR

0 3 MSKMW | MSKR SHIFT | HEYU

0 4 ARWN | ARIN |DBYZ | DBYN |BRAN

0 5 GOTO |GOTO |GOTO | GOTO | GOTO }GOTO [GOTO |GOTO
[No) | 1GTR] ]lss] | [NEQ] | [EQL) | [GEQ] [{LEQ] | [UNC]

[} 6 GOX GOX GOX GOX GOX GOX GOX GOX
(N0l | [67R] |{[Lss] | {neq] | {eqL] | (6EQ] |[{LEQ] | [uNc]

0 7 GO} GOl GO1 GOl GOl GOl GO GOl
[N0] | [6TR] [[Lss] [ [NeQl | [EqL] [[GEQ] |[[LEQ) | [uNc]

0 8 MOVE | LMRI SMRD | LMRD LMWy SMWD | LMWD

0 9 MMR MMWU MMWR  [MMWP | MMRP

0 [ HAD HS8

Q9 D HADB HSBB

0 E TRAN | TRAN TRAN | TRAN
[us<E]| [BCL-£] [E«US] | [E«BCL]|

[ F PARY | PARY
[EveNn]} [obD]

1 0 SuB

1 1 LOR

1 2 LORB

1 3 LORC

1 4 LAOM

1 5 LAN

3 6 LANB

1 7 LANC A Field is used for addressing on

1 8 SUBB

1 9 LEO these operators.

1 A LEOB

1 B LEOC

1 C SuUBC

1 2] ADD

1 E ADDB

1 F ADDC

NOTE: Blank positi

ons on chart are unused codes. Results of their

usage cannot be predicted.

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

Addressing

A Field

For instructions in groups 0, 1, 2, and 3 the A field is an extension

of the OP field.

register address as shown below.

For instructions in group 4 the A field contains a

Instruction is not Instruction is
"literal in C field" "“literal in C field"
A field Register selected Register selected
A2 | A1 | AC as source as destination
0 0 0 None (data = zeros) None (no data stored)
"] 4] 1 AA Indirect (The B field
selects both the source
and the destination)
0 1 0 X X
0 1 1 Y Y
1 0 0 0 D
1 [ 1 MAQ MAD
1 1 [ MA] MAL
1 1 1 MAZ MA2
B Field

The B field can contain any of the following items:

Literal

B:C Branch address

(groups 0 and 1)

B:C local! memory address

register address

Scratchpad memory address (groups 2, 3, and 4)

Word register byte

Indirect address

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

Literal

The B field contains a literal in most group 0 instructions and in the
group 3 and 4 instructions that specify a literal in the B field.

8:C Branch Address Format

[(87 Jos Jes Jex [o3 [s2 [o1 oo Jc7 Jc6 Jes [eu fcafez Jor Jeo]
(e e

Bit B7 = 0 - Branch to MM
= t - Branch to LM

B6 => C1 - Address
CO = 0 - Branch to half-word L
= 1 - Branch to half-word R

B8:C Local Memory Address Format

[87 Jos Jos {es Jo3 Js2 [61 [8o Jc7 Jc6 [es Jcu [e3 Je2 Jer Jeo
; e >

Bit B7 =6 =0

B5 => €0 - Local memory data address
Register Address Format

IT7 IBG IBS |B‘o [B} IBZ |Bl |BO|

Bits 7 => 6 = 00 - Register Address (D

5 => 3 = Column address

2 => 0 = Row selection

PRINTED IN U.S. AMERICA 5000276
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DATA COMMUNICATIONS PROCESSOR

Reglster Address Format (Cont)

8 [5:3] 82 =1 Bl =1 B0 = 1
000 Zero Zero Zero
001 AA AC Al
0io D Y X
on MA-2 MA-) MA-0
100 CF 1A-1 1A-0
101 w-0 w-1 W-2
110 w-3 W=k w-5
111 reserved reserved reserved
Scratchpad Memory Address Format
[ o7 Jo6 Jos Jeu o3 Joz o1 Joo ]
Bits B7 = B6 = 10 - Scratchpad Memory ID
B5 = B3 = Scratchpad word address
B2 = B0 = Half-word selection bit, or byte designation
PRINTED IN U.S. AMERICA 3000276
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DATA COMMUNICATIONS PROCESSOR

Scratchpad Memory Address Format (Cont)
Scratchpad Word Selection
Code Scratchpad
B5 BY B3 Memory Word
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
l ° 0 A
1 0 1 5
1 1 0 6
1 1 1 7

Half-word and Byte Selection

PRINTED IN U.5. AMERICA

Group 2 Group 3 Group 3 or
Code Half-word Half-word Group &
B2 | Bl BO Selected Selected Byte Selected
0 0 [ L L None
0 0 1 L X 0
0 1 0 L X 1
0 1 1 L X 2
1 0 [ R R 3
1 0 1 R X 4
1 1 0 R X 5
1 1 1 R X 6 (Tag field)
X = Improper Code
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Word Register Byte Address Format

[e7 T 86

[ &5

IENENEEL

[ o ]

Bits B7 => B6
B5 => B3

B2 => BO

= 11 ~ Word register byte address 1D,

=1

= Single byte designation

Code Word Register
82 | B BO Byte Selected
0 0 0 None
0 [} 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 [} 1 5
1 1 0 6
1 1 ) 7

Indirect Address Format

[ 31 [ s

[ &

[ss 3 [ m2

1

[ 0]

Bits B7 => B6 = 01 - Indirect Address ID

B5 => B0 = All zeros

The contents of the Y register are used as the B address.

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

C Field

The C field can contain the same items as the B field.

Literal

The C field contains a literal in most group O instructions and in the
group 4 instructions that specify a literal in the C field,

C Address
Contains the address of a destination in group 2 instructions except
the local memory direct address instructions, group 3 instructions,

and group 4 instructions that do not specify a literal in the C field.
If the C field does not select a location, information is not stored.

Register Address Format
Bits C7 = C6 = 00.

Register column and row selection in the same as for B field.

Scratchpad Memory Address Format

(Same as B field).

Word Register Byte Address Format

(Same as B field (cont})
Indirect Address Format

Same as indirect address format for the B field, except that the
contents of the D register are used as the C address.

INSTRUCTION REGISTER FAULTS

Formot

e OP | A f- B - | - c —|

00001 0O0O0OMOOOUDOOOIOOOO0ONNNNN

PRINTED IN U.S. AMERICA 5000276
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DATA COMMUNICATIONS PROCESSOR

COMMANDS

ADDRESS FAULT
28 27 26 25 2h
0 0 0 0 O }INITIALIZE FROM SCAN-OUT

0 0 © 0 1 |LM DATA ADDRESS INVALID
0 0 0 1 O [LM DATA WORD (W) PARITY ERROR
0

o o 1 1 |ADAPTER CLUSTER ERROR

0 0 1 0 O [MM PROTECTED WRITE DENIED

0 O 1 O ) |MM DATA ADDRESS INVALID

o o 1 1 0 |MM DATA WORD (W) PARITY ERROR

o 0 1 ¥ ) |MM MEMORY-DETECTED ERROR ON DATA ACCESS
0 1 0 0 O ]|LM INST. TAG ERROR, INVALID OP.

0 1 0 0 1 |LM INST. ADDRESS INVALID

=)
=]
=)
[y

M INST. (P) PARITY ERROR

0 1 0 1 1 |UNEXPECTED TIME-OUT

0 1 1 0 O]MM INST. TAG ERROR, INVALID OP.
0 1 1 0 1 |MM INSTRUCTION ADDRESS INVALID

0 1 1 1 oMM INST. (P) PARITY ERROR

0 1 1 1 1 |MM MEMORY DETECTED ERROR ON FETCH

1 0 0 O O|FAULT FOLLOWING A FAULT: OUT OF CONTROL

PRINTED IN U.S. AMERICA ' 5000276
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DATA COMMUNICATIONS PROCESSOR

ADDRESS/FUNCTION CODE FORMAT

19 18

0

plrfofefofefofolofo]o]

TT T T

]

Bits 7 =>

3 =

000 = Initialize

5 = Function code

010 = Halt

1 = DCP Address

0 = Address significance

100 = Set Attention Needed

0 = DCP address not significant; all DCP's to respond

SCAN OUT INFORMATION WORD

1 = Only the addressed DCP to respond

47| 43| 39 35] 31 27 23I 191 15] 11 7| 3

46| 42| 38| 34/ 30, 26 22| 18/ 14 10| 6| 2

45( 41] 371 33 29| 25 ZII 1 13 9 5] 1

441 40j 36 32| 28 24{ 20] 16] 12 8l 4] 0
PRINTED IN U.S. AMERICA 5000276
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BRANCH RELATIVE CONDITIONS

RESULT INDICATORS
TYPE OF BRANCH CFo CF)

NO (1) NA NA
GTR ] and 0
Lss 1 NA
NEQ NA 0
EQL NA t
GEQ [} NA
LEQ 1 or 1
UNC (2) NA NA

NA - Not applicable, may be 0 or

(1) - Never Branches (No 0Op)

(2) - Always Branches

SHIFT MA OPTIONS

B AND C FIELD OPTION

B [7:2] # 01 B8 [2:3] = Number of Shifts

B [7:2] = 01 Y Reg. = Number of Shifts

c [5:1] =1 Byte Circulate

C [4:1] =1 End around shift

¢ [3:1] =1 Concatenate MA

¢ [2:3) MA Register row select

PRINTED IN U.S. AMERICA
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MA Concatenations

DATA COMMUNICATIONS PROCESSOR

Bit Configuration

c5 |ch |e€3 [c2 (¢l {co Shift

o |o {1 {o jt | MA1:MAG ("':'* denotes MA1 [0:1] => MAO {7:1])
o jo |1 |1 |Jo |1 MAZ:MAO (MAl bypassed)

o o |1 |1 |1 o MA2 :MA)

o {o |1 [1 |1 |1 MA2 :MA1 :MAD

o |1 |t jo |1 |y MA1:MAO; MAO f0:1] => MAI [7:1]

o [t j1 (1 fo |1 MA2:MAO; MAO [0:1] => MAZ [7:1]

o {1 |V |1 |1 [o MA2:MAL; MAL [0:1] => MA2 [7:1]

o [t |1 [y 11 MA2:MAY:MAO; MAD [0:1] => Ma2 [7:1]
o {1 o o |1 | MA1, MAO; MAO [0:1] => MAI [7:1]

o |1 to |y Jo |1 MA2, MAO; MAO [0:1] = MA2 [7:1]

o |1 fo 1 |1 Jo MA2, MAl; MA} [0:1] = MAZ [7:1]

o {1 fo j1 |1 |1 MA2, MAT, MAOD; MAO [0:1] => MA2 [7:1]

A Field Codes

A2 Al A0 Translation

0 0 0 EBCDIC to USASCHI :

0 [} 1 EBCDIC to BCL (Burroughs Common Language)
0 1 0 (reserved)

] 1 1 (reserved)

1 0 ] USASCI! to EBCDIC

1 [ 3 BCL to EBCDIC

1 1 [ {reserved)

1 1 1 (reserved)

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

Adapter Clusters

INTERRUPTS
Types

cc [4:5] = 00001 ~ DATA PRESENT
cc [4:5] = 01001 - BYTE REQUEST
€C [4:5] = 01011 ~ PROGRAM TIMER
cc [h:5] = 00010 - CONTROL

Formats

DATA PRESENT

876543210 HD DES

(DC = CHARACTER) 00001 CC

XXXXXXXXX DC

(oC = INFO-NOT

BYTE REQUEST 876543210 WD DES
01001 €c
000000000 DC

PROGRAM TIMER 876543210 HD DES

01011 cC

SIGNIFICANT)  OOXXXXXXX .DC
CONTROL 876543210 HD DES
(C = COMMAND 00010 cC
t = INTERRUPT) 00CCC:11f DC

Voice Response - Type 5

87

654

3210

DL

00
00
00
r> 00
00
00
00
00

—_—XZED 0

001
o1l
on
101
0
101
101
m

m
1010
1011
1001
1010
100
AN
m

PROGRAM ERROR
PROGRAM ERROR
PROGRAM ERROR
BUFFER EMPTIED

BYTE REQUEST BACK-UP
3 SEC NOT READY

RDY OFF

PROGRAM ERROR

SRINTED IN U.S. AMERICA

5000276



BURROUGHS - B 6700 HANDBOOK

7-33

Asynchronous - Type 1 or 2

DATA COMMUNICATIONS PROCESSOR

87 | 654 |3210§0C
RING 00 [0O1 j 1111 ; RING INDICATOR
R—= 00 |OF1 10110 | RECEIVE STATUS
E 00 {011 0111 | INTER CHAR TIME OUT
c 00 011 | 1000 | STOP BIT ERROR
£ 00 |01 | 1001 |-BUFFER OVERFLOW
i 00 [011 [1010 § 30 SEC TIME OUT
v 00 [011 | 1011 |3 SEC NOT READY
E 00 [013 | 1700 | BREAK
00 {011 31101 | LONG SPACE DISC
00 (011 | 1110 | CF OFF
00 (011 [ 1111 {CC OFF
T—= 00 [101 | 1010 | BYTE REQUEST BACK-UP
x 00 [101 | 10%) |3 SEC NOT READY
: 00 {101 {1100 | BREAK
T 00 101 }1101 { LONG SPACE DISC
T 00 [10% (1110 | CB OFF
L 00 [10% [1011 | CC OFF
TRNS 00 1Y) F¥I11 | TRANSMITTING BREAK
BREAK

PRINTED IN U.S. AMERICA
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Auto Call - Type 3

00
00
00
0o
00
00
00
00
00

00}
on
101
101
101
101
101
10
M

ny
o1
1010
1011
1100
1101
e
LAR2]
1t

PROGRAM ERROR
PROGRAM ERROR

BYTE REQUEST BACK-UP
3 SEC NOT READY

ACR ON

OLD OR COS OFF

Cos ON

PWR OFF

PROGRAM ERROR

Synchronous - Type

1 or

87

654

3210

oC

RiING 00
— 00
00
00
00

Mac—-moma

00
L 00
00
00
[

wED -

001
on
[13}
on
[UR}
(U8
on
onl
101
10t
101
1ol
101

AARE]
o110
oy
1001
1010
1011
1mo
11
1001
1010
ol
o
nn
nn

RING TNDICATOR
RECEIVE STATUS

3 SEC NO SYNCS
BUFFER OVERFLOW

30 SEC TIMEOUT

3 SEC NOT READY

CF OFF

CC OFF

SYNC FILL

BYTE REQUEST BACK-UP
3 SEC NOT READY

C8 OFF

€C OFF
TRANSMITTING BREAK

PRINTED 1IN U.S. AMERICA
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Touchtone - Type 4

DATA COMMUNICATIONS PROCESSOR

87

654 13210 |oC

00

— 00

00

00

0o

Me—-momx

— 00

i 0

00

00

00

A—x0nzZz> oA

00

1111 [RING INDICATOR
011 10110 |RECEIVE STATUS
]

1001 {BUFFER OVERFLOW

Olt {1010 130 SEC TIMEOUT

011 {1011 |3 SEC NOT READY

OHl {1111 |cC OFF

101 | 1001 [VOICE RES ENABLE

10t | 1010 |BYTE REQUEST BACK-UP
101 | 1011 |3 SEC NOT READY

101 [ 1101 |€C OFF

111 1111 {PROGRAM ERROR

Interrupt Codes and Formats
Interrupt Al [8:9] Ac [4:5]
Data Present €2 [8:9) 00001
BC/Bt 00 BC [2:2] 1 BI [3:4] 00010
Byte Request 00 0O0O0O0OCOO0OO 01001
PT 0000 O0O0OO0OTC 0O o101t

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

COMMANDS

Byte Address

Byte Field Length{Al) Miscellaneous
[ Type f4:5] (5:t1=F1p
1 ] [8:9] CC3F = C2QF
2 BC/BY (6:3} [3:4) CC3F = CLEAN HOUSE
3 sc/sa | 14:2] [2:3] |cooF=[5:11C10F={6:1]
4 cr/er | (8:2] 16:71
5 3] [8:9]
6 1R {8:9] CC3F = 1R9F
7 MR [6:71
3MAC3F PT [7:8] WRITE PT ONLY
JMAC3F QR (7:21[4:21[1:2] INT OR ONLY
Type Field
Al (4:5) DEVICE
00010 TOUCH TONE
00100 VOICE RESPONSE_TRIPLE LIGHT
00101 VoI CE RESPONS;E_SINGLE LIGHT
ooin AUTOMATIC CALLING UNIT
01BBB SYNCHRONOUS
1cece ASYNCHRONOUS

PRINTED IN U.S. AMERICA
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Command Field

DATA COMMUNICATIONS PROCESSOR

AC [4:5} A1 [6:3]

COMMAND

01010 000
01010 001
olo10 010
01010 on
01010 100
01010 101
ol0t0 m
00010 110
00010 000

OUT OF SERVICE
LOOK FOR CE
RECEIVE READY
INITIATE RECEIVE
TRANSMIT READY
INITIATE TRANSMIT
BREAK

FINISH TRANSHIT

IDLE

Program Timer Format

DC FIELD = ORRRCCCCC RATE
RANGE - MSEC RATE PERIOD CODE
0064 - 192 0.0064 000
192 - 1536 0.0312 ool
1536 - 12 288 0.4096 olo
12 288~ 981 3.27 ol
981 - 786 2.2 100
786 - 6291 209.7 101
6291 - 50310 1677. 110
50310 - 402630 13421 m

PRINTED IN U.S. AMERICA
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DATA' COMMUNICATIONS PROCESSOR

Synchronous Type Field

01888 AlOF - AISF
0100~ 011010000
0101~ 010011000
oo~ 0101000
0Vt~ 1010110

TYOF = O RECEIVE ~ EDIT ALL SYNCS

TRANSMIT= INHIBIT SYNC

FILL INTERRUPT

TYOF = ] RECEIVE - EDIT ONLY 1ST.

TWO SYNCS

TRANSMIT~ ENABLE SYNC

FILL INTERRUPT

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

Asynchronous Type Fields

A [4:5] BAUD RATE CHAR SIZE
10001 45.5 7.5
10010 56.9 “7.5
10011 75 7.5
10100 10 n
10101 134.5 9
10110 150 10
10011 300 10
11000 600 10
11001 1200 10
11010 1200 6
ton 1800 10
11100 2400 10
1ol 3600 10
e 4900 10
M 9600 10

PRINTED IN U.S. AMERICA 5000276
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DATA COMMUNICATIONS PROCESSOR

Interrogate Codes and Formats

Interrogate Al [8:9] AC [4:5]
TY 000 FIP TY [4:5]) 10000
c2 €2 [8:9) 1a001
BC/81 00 BC [2:3] B1 [3:4] 10010
SC/SA 00 €110 100 s¢ [1:2] sA [2:3] 10011
CT/BT cT {1:2} BT [6:7] 10100
cl ¢l [9:91 10101
IR iR [8:9] 1bt10
MR 00 MR [6:7] 10111
€2 clear** c2 [8:9] 11001
BC/BY 00 BC [2:2] 1 BI [3:4] 11010
control*

[ 000 OR [5:6] 10020

a = C2 occupied

(zero before interrogate)

b = 1R (zero before Interrogate)

* This interrogate is fdentical to the BC/BI. interrogate except

that BCO s set to one forcing a BC/BI interrupt conditlon
for the software.

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

Data Formats

EBCDIC CODED DATA (CHARACTER)

8 7 6 5 & 3 2 1 0 Bit designation.
[P Te v ]2 |3 [w Ts Te ] 7]ocrieraorcir
Bits 8 = Parity bit.
7= 0 [7:8] = Data bits.

USASCH CODED DATA (CHARACTER)
8 7 6 5 L] 3 2 1 0 Bit designation.

1T 7 [e s [w 5]

Bits 8 = Parity bit.

N

LIDC Field of CIR

6=>0 = Data bits.

BCL CODED DATA {CHARACTER}
8 7 6 5 4 3 2 1 0 Bit designation.

[P I | |B |A18 Ib!ZIlIDCFieIdofCIR

Bits 8 = Parity bit.

5= 0 = Data bits.

BAUDOT CODED DATA (CHARACTER)
8 7 6 5 4 3 2 1 0 Bit designation.

(N I I O S O

Bits 5 = Shift bit.

N

lDC Field of CIR

b =>0 = Data bits.

PRINTED IN U.S. AMERICA 5000276
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DATA COMMUNICATIONS PROCESSOR

PTT CODE/6 CODED DATA (CHARACTER)

8 7 é 5 L} 3 2 1 0 Bit designation.

LI [ o fals ez (]

Bits 8 = Parity bit.

-

§=> 0 = Data bits.

X$-3 CODED DATA (CHARACTER)
8 7 6 H L} 3 2 1 0 Bit designation.

1 1 felsefs 2]1]

Bits 8 =  Parity bit,

5=>0 =  Data blts.

BURROUGHS NUMERIC CODED DATA (CHARACTER)
8 7 6 5 4

Lt T T [ JTefe]e]]

Bits 3 => 0 = Data bits.

1 0 Bit designatlion.

PRINTED IN U.S. AMERICA 5000276
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DATA COMMUNICATIONS PROCESSOR

Communication Line Character Formats
SERIAL-BY-BIT CHARACTER FORMATS

START-STOP 6 UNIT CHARACTER. Transmission speed is 1200 bits per
second.

Stop Start I 1 l 2 1# ] 8 lStop Start

START-STOP 7.5 UN!T CHARACTER. Transmission speeds of 45.5, 56.9 and
75 bits per second.

b 1
Stop Start 1 2 3 4 5 t Stopt |Start
START-STOP 9 UNIT CHARACTER. Transmission speed of 134.5 bits per
second.
!
Stop |Start | B |A |8 | & 2 |1 JC Stop Start

START-STOP 10 UNIT CHARACTER. Transmission speeds of 150, 300, 600,
1200, 1800, 2400, 3600, 4800, and 9600 bits per second.

Stop start |1 |2 |3 |4 |5 [6 |7 [P Stop

START-STOP 11 UNIT CHARACTER. Transmission speeds of 110 bits per
second.

1
Stop Start 1 2 3 4 5 6 7 P{Stop !Stop |Start

SYNC PATTERN 9 BiT CHARACTER. Transmission speeds of 2000, 2400, 4800,
and 9600 bits per second.

End of sync pattern one character
oj1 j1 o1 o010 0

'
oforoii1foteto [z]elsfulsfaliielelz]els

SYNC PATTERN EIGHT-BIT CHARACTERS. Transmission speeds of 2000, 2400,
4800, and 9600 bits per second.

End of sync pattern one character

015101030:012315567“?12

PRINTED IN U.S. AMERICA 5000276
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DATA. COMMUNICATIONS PROCESSOR

SYNC PATTERN SEVEM-B8IT CHARACTER.

2400, 4800, and 9600 bits per second.

1 jo [1 ]o

!

1y

Transmission s

peeds of 2000,

0:|2~°A.=Plzh

PARALLEL-BY-BIT CHARACTER FORMATS.

DIALING DIGIT B§TS {(OUTPUT).
the Automatic Calling Unit,

TOUCH TONE CHARACTER &4 BITS (INPUT),

Transmission speed Is controlled by

Number Bit 1

Number Bit 2

Number Bit 4

Numbe

r Bit 8

maxidum of th input characters per second. .

PRINTED IN U.S. AMERICA
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DATA COMMUNICATIONS PROCESSOR

Comparison Register Flip-Flop Designations

Bit Flip-Fiop
Position Designation Special Function

Q 116 (CFO) Carry flip-flop. Controlled by
the carry/borrow signal from the
arithmetic unit (when it is used).
Cleared when a branch occurs or by
a Shift MA.

H 117 {cF1) Zero-result flip-flop. Controlled
by the result = zero signal from
the arithmetic unit (when it is
used). Cleared when a branch
occurs or by a Shift MA,

2 118 Internal Carry flip-flop. Used in
place of 116 (CFO) during the [A +
IBA addition preceding a MM fetch
and also during a Halfword Add or
Subtract, Otherwise zero.

3 (RE] Fault Control flip-flop. Set when
the special fault instruction is
executed, If 119 = 1, the fault
interrupt action is modified.

4 120 1A Counted flip-flop. Set when
the address is counted up normally
otherwise cleared when the instruc
tion is completed.

5 121 Al parity bit. Contrelled by the
Al8 signal from the cluster inter-
face and by the Parity instructlon]

6 122 MM Interlock flip-flop. Must be
zero. (If a MM access is separa-
tely buffered, 122 = 1 defeats the
‘walt'" which occurs when the MA or
W register is addressed before the
access is completed).

7 123 Main System Attention Needed flip-
flop. Set by the scan-out of Set
Attention Needed. Cleared when it
causes a branch in the instructiong
which explicitly test it.
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DATA COMMUNICATIONS PROCESSOR

COMPARE BITS (CF1 AND CFO) CONDITIONAL RESULTS

Compare Other
CF1 CFO Condition Significance
[+] 0 Cleared state
0 1 Carry or borrow
1 0 Zero result

Carry and zero result

{unlikely)

CARRY FLIP-FLOP CHART

CFO=0 CFo=1 CFi=0 CFi=1
IDLE N/A N/A N/A N/A
AW N/A N/A N/A N/A
IAWRR N/A N/A N/A N/A
BKP Branch Cleared | Branch Cleared | Branch Cleared | Branch Cleared
ISHFT Cleared Cleared Cleared Cleared
HEYU N/A N/A N/A N/A
IMSKW N/A N/A N/A N/A
MSKR N/A N/A N/A N/A
JARWN | Branch Cleared | Branch Cleared | Branch Cleared | Branch Cleared
ARIN | Branch Cleared | Branch Cleared | Branch Cleared | Branch Cleared
DBYZ | Branch Cleared | Branch Cleared | Branch Cleared | Branch Cleared
DBYN | Branch Cleared | Branch Cleared | Branch Cleared | Branch Cleared
BRAN Branch Cleared Branch Cleared Branch Cleared | Branch Cleared
IGOTO | Branch Cleared | Branch Cleared | Branch Cleared {Branch Cleared
GOX Branch Cleared | Branch Cléared | Branch Cleared |Branch Cleared
GO Branch Cleared | Branch Cleared | Branch Cleared |Branch Cleared

5000276
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DATA COMMUNICATIONS PROCESSOR

Carry Flip-Flop Chart (Cont)

CFO=0 CFo=} CF1=0 CFlI=]
MOVE N/A N/A N/A N/A
LMRD N/A N/A N/A N/A
LMR1 N/A N/A N/A N/A
LMWD N/A N/A N/A N/A
LMw! N/A N/A N/A N/A
SMRD N/A N/A N/A N/A
SMWD N/A N/A N/A N/A
MMR N/A N/A N/A N/A
MMWU N/A N/A N/A N/A
MMWR N/A N/A N/A N/A
MMWP N/A N/A N/A N/A
MWRP N/A N/A N/A N/A
HAD No Carry Carry Nonzero Result Zero Result
HADB No Carry Carry Nonzero Result 2Zero Result
HSB No Carry Carry Nonzero Result Zero Result
HSBB No Carry Carry Nonzero Result Zero Result
TRAN N/A N/A N/A N/A
PARY Cleared Cleared Parity Error Good Parity
ADD No Carry Carry Nonzero Result Zero Result
ADDB No Carry Carry Nonzero Result Zero Result
IADDC No Carry Carry Nonzero Result Zero Result
SUB No Borrow Borrow Nonzero Result Zero Result
SUBB No Borrow Borrow Nonzero Result Zero Result
SUBC No Borrow Borrow Nonzero Result Zero Result
LAN Cleared Cleared Nonzero Result Zero Result
LANB Cleared Cleared Nonzero Result Zero Result
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Carry Flip-Flop Chart (Cont)

CFO=0 CFO=1 CF1=0 CFlI=1
LANC Cleared Cleared Nonzero Result Zero Result
LAOM Cleared Cleared Nonzero Result Zero Result
LOR Cleared Cleared Nonzero Result Zero Result
LORB Cleared Cleared Nonzero Result Zero Result
LORC Cleared Cleared Nonzero Result Zero Result
LEO Cieared Cleared Nonzero Result Zero Result
LEOB Cleared Cleared Nonzero Result Zero Result
LEOC Cleared Cleared Nonzero Result Zero Result
PRINTED IN U.S. AMERICA 8000276
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SECTION 8

MAINTENANCE INFORMATION

SYSTEM
ON-LINE MAINTENANCE AND TEST (MAT) LANGUAGE

The B 6700 on-line maintenance system was developed to enable mainte-
nance and test (CONFIDENCE/DIAGNOSTIC) routines to be performed on the
units within the B 6700 system while the system remained on line. Two
facilities are incorporated within the on-1ine maintenance module of the
B 6700 Master Control Program to accomplish this objective:

a. a Maintenance And Test language '""compiler,'" which allows the
field engineer to exercise the unit(s) in order to perform
various adjustments, alignments, and trouble analysis tests,
and

b. a set of fixed, built-in test routines {confidence tests) which
establish that the disk file and magnetic tape units are oper-
ational and functioning properly.

The purpose of the Maintenance And Test (MAT) language is to provide

a field engineer with an easy method of communicating with the on-line
maintenance module, a tool embedded in the B 6700 MCP. The MAT language
is a programming }anguage similar to other source languages in that it

is introduced into the computer as data for a '‘compiler'' which subse-
quently produces executable program object code, The compiler checks

the syntax of the input statements and produces a pseudo-machine-language
code ‘‘program’ if no syntax errors are detected. This program is then
Mexecuted'' by the computer.

The present discussion provides an example of an input card deck bearing
MAT language instructions, an example of MAT instruction input from the
input display device, a reference listing of the valid syntax for in-
structions written in this language, and an index of MAT metalinguistic
variables.

SAMPLE CARD INPUT DECK

(<I> END @

ﬂsklrv DISK DK32 (SEGMENT 20000 FOR 5, SELECT ALL)

(<|> SCR; EBCDIC MATLINGO ®

(A) is an MCP control card which calls the system confidence
routines and MAT compiler and specifies that the following
card(s) carry MAT instructions punched in EBCDIC format. <I>
represents an invalid character punched in column 1.

(B) is an example of a card bearing a MAT instruction.

(¢) indicates an end of the input card deck.
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SYSTEM

INPUT FROM INPUT DISPLAY UNIT

When the input display unit is used as the initiation device, the user
must begin the input with ''SCR'", followed by the MAT source program
declarations and/or statements. The input must be ended with the ETX
{"End of Text') character.

For example:

SCR STATUS MT2 (ETX)

SYNTAX FOR MAT LANGUAGE

Two listings are provided In logical order of the complete syntax for
the MAT language. The first listing is an Index of MAT metalingulstic
variables arranged in alphabetical order with references to the line
number where each varlable Is defined in the syntax for the Janguage
which is the second listing.

PRINTED IN U.S. AMERICA ! 3000276
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SYSTEM

INDEX OF MAT METALINGUISTIC VARIABLES

The followlng is a listing In alphabetic order of the metalinguistic
variables defined in the following list of syntactic definitions. The
number to the left of each variable in the present list is the 1line
number of the definition of that variable in the following list.

LINE
NUMBER

ITEM

<absolute disk address>
<adding operator>
<allowable range>
<area length>
<backspace statement>

<basic 1/0 statement>
<basic statement>
<beginning disk address>
<buffer declaration>
<buffer modifier>

<buffer offset>
<buffer part>
<buffer size>
<buffer specs>
<buffer statement>

<call statement>
<channel modifier>
<character>

<check modifier>
<check modifier list>

<check statement>

<comment statement>
<compare error action>
<compare error action list>
<compare error disposition>

<compare statement>
<compound statement>
<compound tail>
<conditional statement>
<declaration>

<declarations>
<density modifier>
<digit>

<direction>

<disk address part>

PRINTED IN U.S. AMERICA

LINE
NUMBER

181
161
188
186
100

ITEM

<disk test>

<disk test list>

<disk test modifier>
<disk test modifier list>
<disk test parameters>

<disk test part>

<disk test trace option>
<display item>

<display item list>
<display statement>

<do statement>
<dump data format>
<dump statement>
<else part>
<empty>

<ending disk address>
<erase statement>
<field width>

<file declaration>
<file name>

<fill part>

<fill statement>
<for statement>
<frame size>
<framesize modifier>

<hex digit>

<hex string>

<1/0 error action>
<t/0 error action list>
<1/0 error disposition>

<1/0 modifier>
<1/0 modifier 1ist>
<1/0 statement>
<identifier>

<if statement>

8000276
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SYSTEM
LINE LINE
NUMBER I TEM NUMBER ITEM
79 <increment> 13 <read SC>
108 <10length modifier> 169 <read S$C modifier>
133 <10length units> 138 <read SC modifier list>
19 <iteration statement> 87 <read statement>
58 <key statement> 50 <relation>
155 <leader modifier> 70 <relational operator>
35 <letter> 160 <relative disk address>
98 <logical operator> 106 <repeat count>
3 <MAT program> 164 <repeat part>
149 <memory protect modifier> 151 <result modifier>
8 <number> 88 <rewind statement>
194 <octal digit> 78 <ripple direction>
193 <octal string> 59 <ripple statement>
66 <operational results> 60 <rotate statement>
5 <output device> 1 <SCR message>
2 <output part> 179 <segment address>
115 <paper motion> 178 <segment type>
156 <parity modifier> 157 <segment type/address
86 <path statement> modifier>
72 <pattern> 82 <separator>
129 <pattern element> 46 <set statement>
54 <pattern identifier> 61 <shift statement>
103 <pattern list> 131 <single space>
150 <pattern modifier> 89 <skip statement>
53 <pattern part> 105 <space>
71 <pattern size> 170 <space amount>
38 <pattern source> 90 <space statement>
52 <primary> 140 <spacing modifier>
28 <range specification> 158 <stacker modifier>
109 <read CR> 122 <standard 1/0 modifier>
134 <read CR modifier 1ist> 10 <statement>
110 <read DK> 7 <statements>
166 <read DK modifier> 91 <status statement>
135 <read DK modifier list> 196 <string>
1t <read MT> 25 <subroutine body>
167 <read MT modifier> 14 <subroutine declaration>
136 <read MT modifier list> 24 <subroutine identifier>
112 <read PR> 152 <tag modifier>
168 <read PR modifier> 177 <tag part>
137 <read PR medifier list> 162 <tape test>

PRINTED IN U.S. AMERICA
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LINE

NUMBER

127
187
183
102
189

182

92
163
128
184

69
153
17
123
15

tTEM

<tape test list>

<tape test modifier>
<tape test modifier list>
<tape test parameters>
<tape test trace option>

<test number>

<test statement>
<testape modifier>
<testape modifier list>
<testape trace option>

<time units>

<translate modifier>
<unconditional statement>
<unique /0 modifier>
<unit declaration>

<unit designator>

<unit mnemonic>

<unit or filte specifier>
<unit specifier>
<variable declaration>

<variable identifier>
<verify disk statement>
<verify statement>
<verify tape statement>
<wait part>

MAT LANGUAGE SYNTAX

The following is the complete syntax for the MAT language.

LINE
NUMBER

48
34
116
m
141

17
172
142
18
173

143
19
174
144
120

175
145
121
176
146

93

9b

SYSTEM

ITEM

<wait statement>

<while
<write
<write
<write

<write
<write
<write
<write
<write

<write
<write
<write
<write
<write

<write
<write
<write
<write
<write

<write
<write

statement>

cP>

CP modifier>

CP modifier 1ist>

DK>

DK modifier>

DK modifier list>
LP>

LP modifier>

LP modifier list>
MT>

MT modifier>

MT modifier list>
P>

PP modifier>

PP modifier list>
SC>

SC modifier>

SC modifier list>

statement>
tapemark statement>

A reference

line number Is provided to the left of each syntactical formula for cross-
reference from the alphabetical index of metalinguistic variables and

within the listing.
formula is

finition(s) of the various items In.the formula.

PRINTED IN U.S. AMERICA
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<SCR message> ::= SCR <output part> <MAT program>

<output part> ::= <empty> |
OUTPUT ON <output device>;

<MAT program> ::= <declarations>;<statements>
<empty> ::= {the null string of symbols}

<output device> ::= LP <number> |
SC <number>

<declarations> ::= <declaration> |
<declarations>j;<declaration>

<statements> ::= <statement> |
<statements>;<statement>

1= <digit> |
<number> <digit>

<number>

<declaration> ::= <empty>|
<buffer declaration> |
<file declaration>
<subroutine dectaration> |
<unit declaration>
<variable declaration> |

<statement> ::= <unconditional statement> |
<conditional statement> |
<iteration statement>

<dligit> ::= 0]1]2]3|4]|5]6]7]8]9

<buffer declaration> ::= BUFFER <identifier> = <buffer specs>
<fill part>

N

o e

W oo

~
o

20
22

21

WILSAS

9-8

XOOSANYH 0049 9 - SHONOYING
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13
14

15
16

20

21
22

23
24
25
26
27

<file declaration> ::= FILE <identiflier> = <file name>

<subroutine declaration> ::= SUBROUTINE <subroutine identifier>;

<subroutine body>

<unit declaration> ::= UNIT <identifier> = <unit designator>

<varlable declaration> ::= VARIABLE <variable identifier>
<range specification>

<unconditional statement> ::= <basic statement> |
<compound statement>

<conditional statement> ::= <if statement>
<iteration statement> ::m <do statement> |
<for statement> |
<while statement>

<identifier> ::= <letter>|
<identifier> <letter>

<buffer specs> ::= <buffer size> <frame size>

<fil) part> ::m <empty> |
s, FILL <pattern source>

<file name> ::= "BADDISK/ . . ."
<subroutine tdentifier> ::= <identifier>

<subroutine body> ::= <statement>

<unit designator> ::= <unit mnemonic> <number>

<varlable identifier> ::= <Identifier>

20

24
25

20

27
28

29
30

3
32
34

35
20
36

38

20

39
20

23

26

35
37
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28

29

30
31
32
33
34
35

36

37

38

39

<range specification> ::m <empty> |
, RANGE = <allowable range>

<basic statement> ::= <buffer statement> |
<call statement>
<comment statement> I
<display statement> |
<1/0 statement> |
<set statement> |
<verify statement> |
<walt statement> |

<compound statement> ::= BEGIN <compound tail>

<If statement> ::= {F <relation> THEN <statement> <else part>

<do statement> ::» D0 <statement> UNTIL <relation>
<for statement> ::= FOR <primary> DO <statement>
<while statement> ::= WHILE <relation> DO <statement>

<letter> -AIB|C|D|E|F|G|H|I|J|K|L|H]N|O|P|Q]R|
S{TIUVIWIX|Y|Z

<buffer size> ::= <number> CHARACTERS |
<number> WORDS

<frame slze> ::= <empty> |
IN BCL |
IN EBCDIC

<pattern source> ::= WITH PATTERN <pattern part> |
USING PATTERN <pattern ldentifier>

<unit mnemonic> ::= CP|CR|DK|LP|MT|PP|PR|SC

Y-
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40

L3

42
43

b
LH

46
47

48
49

50

<allowable range> ::= <number> THRU <number> |
FILE <identifier>

<buffer statement> ::= <COMPARE statement>|
<DUMP statement>|
<FILL statement>|
<KEY statement>|
<RIPPLE statement>|
<ROTATE statement>|
<SHIFT statement>

<call statement> ::= CALL <subroutine ldentifier>

<comment statement> ::= COMMENT
{any sequence of EBCDIC
characters excluding semi-
colon and ETX}

<display statement> ::= DISPLAY ( <display item list> )

<1/0 statement> ::= <basic 1/0 statement> <I/0 modifier list>
<1/0 error disposition>

<set statement> ::= SET <variable identifier> =<operational results>

<verify statement> ::= <verify disk statement>|
<verify tape statement>

<wait statement> ::= WAIT <primary> <time units>

<compound tail> ::= <statement> END |
<statement> ; <compound tail>

<relatlion> ::= <primary> <relational operator> <primary>

62

63
65

27

67
68

52

10
10

52

64

66

69

49
70

52
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5t

52

53
54

55

56

57
58

53

60

<else part> :i= <empty> |
ELSE statement
<primary> ::= <number>
<variable identifier>|
HEX ''<hex string>'*
OCT '<octal string>'!|
HIGHRANGEOF ( <variable identifier> }|
LOWRANGEOF ( <variable ldentifier> ) |
CURRENTTIME

<pattern part> ::= <pattern identifler> <pattern size> <pattern>

<pattern ldentifier> ::= <empty>|
<identifier>

<compare statement> ::= COMPARE BUFFER <identiflier> <buffer offset> TO
BUFFER <identifier> <buffer offset>
<area length> <frame size>
<compare error disposition>

<dump statement> ::= DUMP BUFFER <identifier> <buffer part>
<dump data format>

<fill statement> ::= FILL BUFFER <identifier> <pattern source>

<key statement> ::m= KEY BUFFER <identifier> CHARACTER <primary> FOR
<primary> WITH <primary>

<ripple statement> ::= ripple buffer <identifier> <buffer part>
<ripple direction> <increment>

<rotate statement> ::= ROTATE BUFFER <identlfier> <buffer part>
<direction> <increment>

27
191
193

27

71

73
37

76

38

52
52

76
79

76
79

72
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61

62

63

64

65

66

67

<shift statement> ::= SHIFT BUFFER <identifier> <buffer part>
<direction> <increment>

<display item list> ::= <display item>|
<display item list> <separator>
<display item>

<basic |1/0 statement> ::= <backspace statement>|

<check statement>|
<erase statement>|
<path statement>!
<read statement>|
<rewind statement>|
<sklp statement>|
<space statement>|
<status statemant>|
<test statement>|
<write statement>
<write tapemark statement>

<1/0 modifler list> ::m <empty>]
<1/0 modifier>|
<1/0 modifier list> <separator>|
<1/0 modifier>

<1/0 error disposition> ::= <empty>|
ON ERROR { <1/0 error action list> )

<operational results> i:= <primary>|
<primary> <adding operator> <primary>|
<primary> <logical operator> <primary>

<verify disk statement> ::= VERIFY DISK <unit or file specifier>
( <disk test parameters>

76
79

82

82

97
98

52
52
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68

69
70
n
72

73
7
75
76
77

78
79

80

<verify tape statement> ::= VERIFY TAPE <unit specifier>
( <tape test parameters> )

<time unlts> ::= SECONDS|MILLISECONDS
<relational operator> ::= >|<=
<pattern size> ::= <number>

<pattern> ::= <empty>|
( <pattern list> )

<buffer offset> ::= <empty>|
) CHARACTER <primary>

<area length> ::= <empty>]

FOR <primary>
<compare error disposition> ::m <cmpty>|
ON ERROR
( <compare error action list> )
<buffer part> ::= <buffer offset> <area length>
<dump data format> ::= IN HEX|IN OCTAL
<ripple direction> ::= MINUSlPLUS
<increment> ::= <empty>|
<number>
+ <number>|
= <number>

<direction> ::= LEFT|RIGHT

101
102

103

52

52

1ok
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81

82
83

84

85

86
87

88
83

90

91
92

<dlsplay Item> ::= <primary>]
" <string> "

<separator> ::i= <space>},

::m BACKSPACE <unit specifier> <repeat count>
<1/0 error disposition>

<backspace statement>

<check statement> ::m CHECK <unit or file specifier>
<check modifier list> <1/0 error disposition>

<erase statement> ::= ERASE <unit specifier> <1/0 length modifier>
<1/0 modifier list> <I/0 error disposition>

<path statement> ::= PATH <unit or file specifler>
<read statement> ::= <read CR>!
<read DK>!
<read MT>!|
<read PR>|
<read SC
<rewind statement> ::= REWIND <unit specifier> <wait part>

<skip statement> ::= SKIP <unit specifier> <paper motion>
<1/0 error disposition>

<space statement> ::= SPACE <unit specifier> <repeat count>
<1/0 error disposition>

<status statement> ::= STATUS <unit specifier>

<test statement> ::= TEST <unit specifier>

52
196

105

100
65

99
107

101
64

99

109
110
i
12
13
101

101
65

101
65

101

101

106

65

108
65

114
115

106

WALSAS

JOOSANVH 00£9 8 - SHONO¥¥NE

£1-8



VOIMIWY 'S°N Nt Q3LNINd

9220006

93

94

95

96

97

98
99

100

101

102

103

<write statement> ::= <write CP>]
<write DK>|
<write LP>|
<write MT>|
<write PP>|
<write SC>

<write tapemark statement> ::= WRITE <unit specifier> TAPEMARK
<1/0 error disposition>

<1/0 modifier> ::= <standard 1/0 modifier>|
<unique 1/0 modifier>

<1/0 error action list> ::= <I/0 error actlon>|
<1/0 error actlon list> <separator>
<1/0 error action>

<adding operator> ::= +|-

<loglcal operator> ::= AND|OR

<unit or file specifier> ::= <unit speciflier>|
FILE <identifier>

<disk test parameters> ::= <disk address part> <disk test part>

<unit specifier> ::= <unit designator>|
UNIT <identifier>

<tape test parameters> ::= SELECT <tape test llst>|
TESTAPE <testape modifier list>

<pattern list> ::= <pattern element>|
<pattern list> <separator> <pattern element>

116
Hz
18
119
120
121

101
65

122
123

124
124

101
20

125 126

26
20

127
128

129
103 82

129

W3LSAS

hi-8

NOOGANVH 0049 8 - SHONO¥ING



VOIH3INY SN Ni Q3LNNEd

9220006

104

105

106

107

108

109

10

m

112

13

114
15

<compare error action list> ::= <compare error acticn>|
<compare error action list>
<separator> <compare error action>

<space> :i= <single space> |
<space> <single space>

<repeat count> ::= <primary> RECORDS

<check modifier list> ::= <check modifier>|
<check modifier list> <separator>
<check modifler>

<ifolength modifier> ::= IOLENGTH = <primary> <iolength unlts>

<read CR> ::= READ <unft specifier> <read CR modifier list>

<1/0 error disposition>

<read DK> ::= READ <unit or file specifier> EBCDIC
<read DK mod!fier list> <1/0 error disposition>
<read MT> ::= READ <unit specifier> <read MT modifier list>

<1/0 error disposition>

<read PR> ::= READ <unit specifier> <read PR modifier list>
<1/0 error disposition>

<read SC> ::= READ <unit specifier> EBCDIC <read SC modifier 1ist>
<1/0 error disposition>

<walt part> ::= <empty> | AND WAIT

<paper motion> ::= <channel modifier>|
<spacing modifier>

130
104
82

131
105

52
132
107
132
52

101
65

99
135

101
65

101
65

101
65

139
L]

130

131

82

133

134

65

136

137

138
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1é

117

118

ns

120

121

122

123

<write CP> ::= WRITE <unit specifier> <write CP modifier Ilst>
<]/0 error disposition>

<write DK> ::= WRITE <unit or file specifier> <write DK modifier list>
<1/0 error disposition>

<write LP> ::= WRITE <unit specifier> <write LP modifler list>
<1/0 error disposition>

<write MT> ::= WRITE <unit specifler> <write MT modifier list>
<1/0 error disposition>

<write PP> ::= WRITE <unit specifier> <write PP modifier Iist>
<1/0 error disposition>

<write SC> ::= WRITE <unit specifier> EBCDIC <write SC modifier list>
<1/0 error disposition>

<standard 1/0 modIfier> ::= <buffer modifier>|
<framesize modifier>|
<lolength modifier>|
<memory protect modlfler>|
<pattern modifier>|
<result modifier>|
<tag modifier>|
<translate modifier>

<unique 1/0 modifier> ::= <channel modifiers|
<denslty modifier>|
<leader modifier>|
<parity modifler>|
<segment type/address> <modifier>]
<spacing modifier>
<stacker modifier>

101
65

93
65

101
65

101
65

101
65

101

147

14

142

143

144

145

146

WALSAS

91-8

JOOFANVH 009 € - SHONOWUNA



VOIMIWY ‘SN NI Q3LNINd

9420006

124

125

126
127

128

129

130

<t/0 error action> ::= <call statement>|
CHECK LENGTH|
MAST = <primary>|
NO RESULT]|
NOISE|
PRINT DATA|
PRINT RESULT|
SET <variable ldentifier> = RESULT}
STOP

<dlisk address part> ::= <empty>}
<absolute disk address>|
<relative disk address>

<disk test part> ::= SELECT <disk test list>

<tape test 11st> ::= <tape test>|
<tape test 1ist> <tape test>

<testape modifler list> ::= <empty>
<testape modifier>
<testape modifier list> <separator>
<testape modifier>

<pattern element> ::= <repeat part> ' <string> |
<repeat part> HEX '' <hex string> "
<repeat part> <variable identifier> FOR
<field width>|
<field width> RIPPLE " <character> "
<increment> |
<repeat part> { <pattern 1ist> )

<compare error actlon> ::= <call statement>|
PRINT DATA/
SET <variable identifier> = RESULT|
STOP

42
52

162

82

191
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131
132

133

134

i35

136

137

138

139
140
1LY

<single space> ::= A single unit of blank horizontal spacing
<check modifler> ::m <segment type/address modifier>|
<result modifier>
<IOLENGTH UNITS> ::= CHARACTERS|
SEGMENTS|
WORDS
<read CR modifier 11st> :: <standard 1/0 modifler>|
<read CR modifier 1ist> <separator>
<standard 1/0 modifier>
<read DK modifier 1ist> ::= <read DK modifier>|
<read DK modifier list> <separator>
<read DK modifier>
<read MT modifier 1ist> ::= <read MT modifier>|
<read MT modifier 1ist> <separator>
<read MT modifier>
<read PR modifier 1ist> ::= <read PR modifier>|
<read PR modifier list> <separator>
<read PR modifler>
<read SC modifier list> ::= <read SC modifier>|
<read SC modifier list> <separator>
<read SC modifier>
<channel modifier> ::= CHANNEL <primary>
<spacing modifier> ::= <space amount> SPACE
<write CP modiflier list> ::= <write CP modifier>|

<write CP modifier list> <separator>
<write CP modifier>

157
151

122
134
122

166

135
166

167
167

168
137
168

169
138
169
52

170
7

141
171
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82
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142

143

144

145

146

147

148

149
150

151
152

153

<write
<write
<write

<write DK modifier list> ::

<write
<write
<write

<write LP modifier 1ist>

<wrlte
<write
<write

<write MT modifler list> ::

<write
<write
<write

<write PP modifler list> ::

<write
<write
<write

<write SC modifier 1lst> ::

DK
DK
DK

LP
LP
LP

MT
MT
MT

PP
PP
PP

sC
SC
sC

modiflers|
modifier list>
modifier>

modifier>|
modifier 11st>
modifier>

modifiers|
modifier list>
modifier>

modifler>|
modifier Tist>
modifier>

modifiers]
modifier tist>
modifier>

<buffer modifier> ::= FROM BUFFER <ldentifier>|
INTO BUFFER <identifler>

<framesize modifier> ::= BINARY|
8cL|
EBCDIC

<memory protect modifier> ::= MEMORY PROTECT

<pattern modifier> ::= <pattern source>

<separator>

<separator>

<separator>

<separator>

<separator>

<result modifier> ::= SET <variable identifier> = RESULT
<tag modifler> ::= SET <tag part> TAG

<translate modifier> ::= BINARY|
TRANSLATE

172
142
172

173
143
173

174
Thh
174

175
145
175
176
146
176

20
20

38

27
177

82

82

82

82

82
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154
155
156

157
158
159
160
161

162

163

164

165

166

<density modifier> ::= DENSITY = <primary>
<leader modifier> ::= LEADER

<parity modifler> ::= EVEN PARITY|
0DD PARITY

<segment type/address modifier> ::= <segment type> <segment address>
<stacker modifier> ::« STACKER = <primary>

<absolute disk address> ::= SEGMENT <primary> <ending disk address>
<relative disk address> ::= OFFSET <primary> <area length>

<disk test 1ist> ::m <disk test>|
<disk test list> <disk test>

<tape test> ::m ALL|
ALL except <test number> |
TEST <test number> <tape test modifier 1ist>

<testape modifier> ::= IGNORE|MONITOR|
TRACE <testape trace option>

<repeat part> ::= <empty>|
<number>

<fleld width> ::= <empty>|
<number>

<rpad DK modifier> ::= <standard 1/0 modifier>]
<segment type/address modifier>

52

178
52
52
52
181
161

182
182

184

122
157

179

180
74

181

183
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167

168

169
170
m

172

173

174

175

176

177
178

179 .

<read MT modifier> ::= <standard 1/0 modifier>|
<density modifiers|
<parity modifier>

<read PR modifier> ::= <standard 1/0 modifier>|
<channel modifier>

<read SC modifier> ::= <standard 1/0 modifier>
<space amount> ::= DOUBLE|NO|SINGLE

<write CP modifler> ::= <standard 1/0 modifier>|
<stacker modifier>

<write DK modifier> ::= <standard 1/0 modlifier>|
<segment type/address modifier>

<write LP modifier> ::= <standard 1/0 modifier>|
<channel modifier>
<spacing modifier>

<standard 1/0 modifier>]
<density modifier>|
<parity modifier>

<write MT modifier> ::

<write PP modifier> ::m <standard 1/0 modifler>|
<channel modifier>|
<leader modifier>
<write SC modifier> ::= <standard 1/0 modifier>
<tag part> ::= CODE|DOUBLE|SINGLE| TRANSFER

<segment type> ::m MAINTENANCE | SEGMENT| SEGMENT

<segment address> ::= <beginning disk address> <area length>

122
154
156

122
139

122

122
158

t22
157

122
140
122
154
156
122
139
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122
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180

181

182
183

184
185

186

187

188

189
190

<ending disk address> ::= FOR <pr|mary>|
THRU <primary>

<disk test> ::= ALL] .
ALL EXCEPT <test number> |
TEST <test number> <disk test modifier 1ist>

<test number> ::= <npumber>

<tape test modifier 11st> ::= <empty>]
<tape test modifiers|
<tape test modifier 1ist> <separator>
<tape test modifier>

<testape trace option> ::= READ|WRITE|ERRORS]ALL

<beginning disk address> ::= <primary>|
OFFSET <primary>

<disk test modifler 11st> ::= <empty>|
<disk test modifier>|
<disk test modifier 1ist> <separator>
<disk test modifier>

<tape test modifler> ::= MONITOR|NO[NOISE|PRINT DATA|PRINT RESULT]
REPEAT <number> TIMES)
TRACE <tape test trace option>

<disk test modifier> ::= MONITOR|NO|NOISE|PRINT DATA]PRINT RESULT|
REPEAT <number> TIMES| R
TRACE <disk test trace option>

<tape test trace option> ::= READ|WRITE|ERRORS[ALL

<disk test trace option> ::= READ|WRITE|ERRORS |ALL

186

82

82
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191
192
193
194
195
196

<hex string> ::= <hex diglt> | <hex string> <hex digit>

<hex digtt> ::» 0)1{2{3{4{5)6]7{8]9fa|B{c|DlE|F

<octal string> ::= <octal digit> | <octal string> <octal digit>
<octal digit> ::= 0[1]2]3]|4|5/6]7

<character> ::® {any CONRAC character except the ETX}

<string> ::= {any series of EBCOIC characters excluding quote mark and

and ETX}
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BURRQUGHS - B 6700 HANDBOOK

MEMORY AND SCAN BUS TEST POINTS

NOTE

All test points are located on backplane of cable driver cards.

Address Information | Information | Info. %0 thru 51

Backplane| O thru 19| 0 thru !9 | 20 thru 39 | And Mem. Control | Scan Controt
Pins X Y X Y X Y X Y X Y
x oop 100 (200 § 300 400 | 500 Hxsc
ov o tio |2 | 310 40
w 020 120 (220 | 320 420 €148
oR 030 130 (230 | 330 430
N ok 4p 280 | 380 40 | 510 SIPL
1] 05D 150 [250 | 350 450 | MAOn SAOX
1 06D 160 260 | 36p 46D | MRY SRDY
F o070 170 f270 | 370 A7D nxsp
H o8> 180 [28p | 38 480 | ma EiMA
n 030 190 {290 | 390 490 | WTE STEF
13 108 00R | 0oR 1R f20m | 308 4R | som
w oIR 118 {OIR NR [21r | 3R 41 | REQn SREQ
w 02R 12R | 02R 12R (228 | 328 42R
T 03R 13R [O3R 138|238 | 33R W3R | WRC SWRL
I lobR 1AR-{ObR 1R 26m | 36R SR ] SIR 51k
1c 05k 158 | 05R 15R [258 | 35R 45R
1€ 06R 16R | 06 16R |26R | 36R hER
o o7R 178 |078 17R 278 | 378 4TR | PRC MXSD
0J OBR 18R | 0BR 18R 28R | 38R ag LOAX
oM 1 19R |o9r 19R 29 || 39R 49 | Ace LSEL SAPL
oL MRS
ox 10/p | 0o/p |oo/0 | 10/0 |20/ | 30/D 40/0
o o1/o | 13/0 |01/ | 1/ 2170 | 3170 a1/ SREQ/]
oy 02/p |12/ |oz/p | 12/0 J22/0 | 32/ 42/D
05 03/0 | 13/0 |03/0 { 13/p 23/0 | 33/D X3/0| wee/ SWRL/|
P oi/0 | 14/p job/o | 14/D 24/0 | 34/D 4h/0
oc 05/0 | 15/0 |05/ 15/0 |25/ { 35/D 45/0
OF 06/0 | 16/0 J06/p | 16/D |26/0 | 36/0 A6/01 MRY/ SROV/|
16 07/0 | 17/p.jo7/0 | 12/D |27/D | 37/ 87/v | PRC/ XSO/
|F] 08/p | 18/D [08/D | 18/D |28/p | 38/D 48/
n 09/p | 19/0 |03/ | 19/p |29/0 | 38/0 49/0 SAPL/|

X = Upper half of card
Y = Lowsr half of card
R = Recalver (from bus)

D = Driver (to bus)

PRINTED IN U.S. AMERICA

3000276



BURROUGHS - B 6700 HANDBOOK 8-25
SYSTEM
SCAN BUS CARD LOCATIONS
Information
Unit Address Information Information 40 thru.5t
00 thru 13 20 thru 39 and Control
Processor ACOLY ACDC2 ACDE2 ACDGA
Multiplexor | DBDJ2 DBDI3 DBD16 0BDIY
Data Comm FBDFZ FBDES FBDE6 ) FBDE3
M"EMORY INTERFACE HUB CARD LOCATIONS
Information Information Information
Unit Hub | Address 00 thru 19 20 thru 39 40 thru 51
and Contro)
Hemory A EADAS EADC2Z EADD7 EADFA
Tester B EADAS EADCS EADEC EADF7
(EAD= C EADB1 EADC8 EADE3 EADGO
bottom of §{ D EADBL EADD) EADES EADG3
card) E EADB3 EADDL EADES EADG6
Memory A CBDBS [:1E0) CBOF7 CBDDE6
Cabinet B CBDB2 CBDHS CBOF4 CBDD3
(CBD= 4 CBDAY CBOH2 CBDF1 CBDDO
bottom of { O CBDAG ¢B0GY CBDES ¢BbL7
card) E CBDA3 CBDG6 CBDES CBDCY
F CBDAD CBDG3 CBDE2 CBOC!
Hulti- A DABAS DABC2 DABD7 DABF4
plexor B DABA8 DABC5 DABEQ DABF7
(DAB=top [ DABB1 DABCS DABE3 DABGO
of card) 0 DABB& DABD! DABE& DABG3
. E DABBY DABD4 DABE9 DABG6
Processor | A ACDGT7 ACDAS ACDC7 ACDE9
(ACD=top 8 ACDHO ACDAS ACDDO ACDF2
of card) c ACDHS ACDB1 ACDD3 ACDF5
[ ACDHE ACDBY ACDDS ACOF8
E ACDI ACDBY ACDDY ACDGT
ML A DDDFO Not Used DDOEH DDDEN
(bbD=
bottom of
card})
PRINTED IN U.S. AMERICA 5000276
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PROCESSOR

PROCESSOR
BACKPLANE CLOCK TEST POINTS

PANEL A

Signal

CLKA.AQY
CLKA.AD2
CLKA.AOS
CLKA,AC7
CLKA.AOH
CLKA. AL
CLKA.AO9
CLKA.AOB
CLKA.A)2

CLKB.BO1
CLKB. BO2
CLKA.BO6
CLKA.B803
CLKB.BOk
CLKB.BO5
CLKB.BY2
CLKA.BO7

CLKB.CO3
CLKA.COI
CLKA. €02
CLKA.CO5
CLKA.CO4
CLKA.CO8
CLKA.C12

PANEL B

Signal

CLKB, £12
CLKA. 112
CLKA. 111
CLKA. 110
CLKA. 109
CLKA. 108
CLKA.107

CLKB/JO5
CLK8/J08
CLKB/J11
CLKB.JO07
CLkB.J09
CLKB.JIO

PRINTED IN U.S. AMERICA

End of Net T.P.

End

AABAZB
ARBC7F
AADB7D
AAFAGN
AADE6D
AAFBID
AAFB7D
AAFESD
AAHB7D

AABJID
AADGGD
AADG7B
AADJ3D
AADJ5D
AADJSD
AAFJ6C
AAFKIP

AAFKOP
AAHHOC
AAHJ3D
AAHK2C
AAJESD
AAJHBD
AALF1D

of Net

ABDB2X
ABFA6B
ABFASB
ABFBOB
ABFB2B
ABFB4B
ABFHEB

ABBI2S
ABBJ2Y
ABBK2Y
ABDJGB
ABDJBB
ABDKOB

8000276



BURROUGHS - B 6700 HANDBOOK 8-27
PROCESSOR
BACKPLANE CLOCK TEST POINTS (Cont)
PANEL B (Cont)
Signat End of Net T.P.
CLKB.J12 ABDK2B
CLKA.JI2 ABFE8B
CLKA.JI1 ABFFOB
CLKA.JIO ABFF28
CLKA.JO0% ABFFL4B
CLKA.J06 ABFKOB
CLKA.JOS ABFK2B
CLKA.J07 ABFKA4B
CLKA.JO8 ABFK6B
CLKA. KO1 ABJCBF
CLKA.KO9 ABLC2F
CLKA.KI12 ADLD3D
CLKB/KO2 ABL168
CLKB/KO3 ABLI6C
CLKA.KOA ABL16D
PANEL C
Signal End of Net T.P.

CLKA.MO3 ACFJ6Y
CLKA.MOA ACFKOY
CLKA.MO2 ACFK2Y
CLKA.MO1 ACHBLY
CLKA.MO7 ACHF4B
CLKA.M08 ACHF6B
CLKA.MO5 ACHJ4E
CLKA.NO2 ACJBLF
CLKA.NO1 ACJD2B
CLKA, NO4 ACJE2B
CLKA.NOS ACJGOB
CLKA.NI1 ACLF6C
CLKA.NO9 ACLG2B
CLKA.N12 ACLH2B
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PROCESSOR

MEMORY AND SCAN BUS OUTPUT TEST POINTS

Information Bits

00 ACDE6X
Gl ACDE6V
02 ACDE6U
03 ACDE6R
04 ACDE6N
05 ACDE6B
06 ACDE6D
07 ACDE6F
08 ACDE6H
09 ACDE6L
10 ACFE6X
11 ACFE6V
12 ACFE6U
13 ACFE6R
14 ACFE6N
15 ACFE6B
16 ACFE6D
17 ACFE6F

Address Bits

00 ACFE6Y
01 ACOE7S
02 ACDE7Q
03 ACDE7M
0k ACDE7K
05 ACDE7E
06 ACDE7!
07 ACDE7J
08 ACDE6J
09 ACDEEK

MPRC. RM)
MAPL.LM]
MWRC. LMI
MREQ. RM]
SCAN.CXC
LOAX.BI1
LSEL.BIT

PRINTED IN U.S. AMERICA

ACFE7TE
ACFE7K
ACFE7Q
ACFE7S
ACDG5S
ACDGSH
ACDGSL

18 ACFEGH
19 ACFE6L
20 ACDE7X
21 ACDE7V
22 ACDE7U
23 ACDE7R
24 ACDE7P
2§ ACDE7C
26 ACDE7D
27 ACOETF
28 ACDE7H
29 ACDE7L
30 ACFE7X
31 ACFE7V
32 ACFEJU
33 ACFETR
34 ACFETP
35 ACFE7C

10 ACDE7W
11 ACFE6W
12 ACFEST
13 ACFESS
14 ACFE6P
15 ACFE6C
16 ACFE6E
17 ACFE6G
18 ACFE6I
19 ACFE6M

36 ACFE70
37 ACFE7F
38 ACFE7H
39 ACFE7L
40 ACDE6Y
41 ACDE6EW
42 ACDE6T
43 ACDESS
44 ACDESP
45 ACDE6C
46 ACDEGE
47 ACDE6G
48 ACDE6I
49 ACDESM
50 ACFE7W
51 ACFETM
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PROCESSOR
MEMORY AND SCAN BUS INPUT TEST POINTS
Information Bits
00 ACDA6Y 18 ACFASJ 36 ACFC8E
01 ACDA6W 13 ACFASM 37 ACFCBH
02 ACDA6V 20 ACDCBY 38 ACFC7J
03 ACDA6T 21 ACDCSW 39 ACFC7M
04 ACDA6R 22 AEBCBY 40 ACDFOY
05 ACDA6C 23 ACDC8T 41 AcpFow
06 ACDAGE 24 ACDCBR 42 ACDFOV
07 ACDASH 25 ACDC8C 43 ACDFOT
08 ACDASJ 26 ACDCBE 44 ACDFOR
09 ACDASM 27 ACDC7H 45 ACDFOC
10 ACFA6Y 28 ACDC7J 46 ACDFOE
11 ACFA6W 29 ACDC7M 47 ACDE9H
12 ACFABV 30 ACFC8Y 48 ACDE9Y
13 ACFA6T 31 ACFC8W 49 ACDEGM
14 ACFA6R 32 ACFC8V 50 ACFFOY
15 ACFA6C 33 ACFC8T 51 ACFFOR
16 ACFAGE 34 ACFCBR
17 ACFASH 35 ACFC8C
Control
MAOX. COO ACFFOC
MABX.COO ACFD9J
MTEX.CO00 ACFEIM
MRDY.COO ACFFOE
SRDY/X00 ACFGAE
E1MA. X00 ACFGAJ
EIMB.X00 ACFG5V
MXSD.X00 ACFGAH
SAOX. X00 ACFG5C
STEX.X00 ACFGAM
LOGIC VOLTAGE TEST POINTS
NOTE
The following test points are end-
of~-net points; therefore, a proper
indication at any of these points
signifies that the associated voltage
net is good.
+ h.75v - 2.0V
AABKIA AABKIZ
AADKIA AADK9Z
AAFK9A AAFK9Z
AAHK9A AAHKIZ
AAJKIA AAJKIZ
AALKIA AALKSZ
PRINTED IN U.S. AMERICA 3000276
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PROCESSOR

LOGIC VOLTAGE TEST POINTS (Cont)

+ 4,75V

ABBK9A
ABDK9A
ABFK9A
ABHKIA
ABJK9A
ABLKSA

ACBK9A
ACDKIA
ACFK9A
ACHK9A
ACJKIA
ACLK9A

- 2.0V

ABBK9Z
ABDKSZ
ABFK9Z
ABHK9Z
ABJKIZ
ABLK9Z

ACBK9Z
ACDK9Z
ACFK9Z
ACHK9Z
ACJKIZ
ACLKSZ

SPECIAL VOLTAGE TEST POINTS

+ 1V

+ 12V

= 12v = b5V

To Cable Driver/Receiver Cards:

ACDAS1
ACDF31
ACDI171

ACDASK ACFAST
ACDF3K ACFF31
ACDI7K ACFI7)

To Clock Circuit Cards:

AADCEK
AADH1K
AMJITK
ABBDOK
ABBHSK
ABDDOK
ABDH5K
ABLETK
ACHH2K
ACJF5K

AABDOC

NOTE

+) volt is applied to all Clock Dis-
tribution cards., Test points for Type |
and Type tV cards are pins 1C, 10, 1M,

IN, and IP.

For Type 1t cards, test

points are pins OB.and OC.

PRINTED IN U.S. AMERICA
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INTERFACE CABLES

Output
Line

Cable 1:

FLCTITTMOZOVMCCSX—OMOIXITD~E

Cable 2:

FCINMOZOVWCEXR~-~-OMOXITRAS

PRINTED IN U.S. AMERICA

Memory
Bus

MAOO
MAO1
MAO2
MAO3
MAOK
MAOS
MAOG
MAO7
MAOS
MAO9
MAIO
MAT
MA12
MA13
MATL
MA15
MA16
MA17
MAI8
MAI9

M100
Mi01
M102
MI03
MIO4
M105
Mi06
MI107
M108
M09
MI10
Ml
M2
MI13
MITh
MI15
MI6
MI17
M8
MIT9

Scan

Bus

SAQ0
SAQ1
$A02
SA03
SAOL
SAOS
SA06
SA07
SA08
SA0Y
SAI0
SAll
SAlZ
SAI3
SAth
SAl5
SA16
SA17
SAIB
SAl9

S100
Stol
$102
$103
S104
S105
S106
s107
s108
$109
St10
Siit
siiz
SH13
stk
5115
SHé
Si7
s118
SI19

PROCESSOR

Description

Memory/Scan
Address Bits
00 thru 19

Memory/Scan
Information Bits
00 thru 19

5000276
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PROCESSOR

INTERFACE CABLES (Cont)
Output
Line

Cable 3:

FOITNMOZONCEX—-OMOX VD~

Cable k:

M ZER-OMOION NS

PRINTED IN U.S. AMERICA

Memory

Bus

M120
Mzl
Mi22
Mi23
Mi2h
MI25
MI26
MI27
Mi28
M129
M130
MI31
MI32
MI33
MI34
H135
M136
MI137
M138
MI39

M40
LY
M142
na3
M1 44
M145
MI46
LY
MI48
MI49
M150
M151

(1) MRDY

(1) MREQ

(1) MWRC

(1) MPRC

(1) MABX

(1) Maox

Scan

Bus

si20 "

5121
s122
s123
sizh
si2s
5126
si27
s128
s129
S130
si31
si32
$133
si3h
S35
s136
s137

5138 J

S139

S1ho
Sik}
Slh2
S143
S1hk
S145
S146
SI47
St48
S149
$150
si51

(2) sroy

(2) SREQ

(2) SwRe

(2) Mxsp

(2) EIMA

(2) saox

Description

Memory/Scan
Information Bits
20 thry 39

Memory/Scan
Information Bits
40 thru 51

(1)
(2)

(1)
(2)

(1)
(2)

(m
(2)
a
m
(2)

Memory Ready
Scan Ready

Memory Request
Scan Request

Memory Write Contral
Scan Write Control

Memory Protect
Control
MPX-D Ready Line

Memory Access Begun
External Interrupt-
MPXA

Memory Access
Obtained

Scan Access
Obtained
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8-33

INTERFACE CABLES (Cont)

Output
Line
Cable 4: S
Cont
L

Memory
Bus

(1) spare

(1) MAPL

(2) MTEX

Scan

PROCESSOR

Bus Description

(2) 1M (1)
(2)
(3) sapL (1)
(4) STEX (2)
(3)
(&)

IC MEMORY REGISTER ADDRESSES

spare
External Interrupt-
MPXB

Memory Address
Parity Level
Memory Detected
Transmission Error
Scan Address Parity
Level

Scan Transmission
Error

ADDRESS
DEC HEX NAME REGISTER USAGE LOGIC NAME
0-31 | 00-1F | D0-D31 | DISPLAYS
32 20 PIR PROGRAM INDEX I x S0
33 21 SIR SOURCE INDEX 1 x 51
34 22 DIR DESTINATION INDEX 1xs2
TIR TABLE INDEX
35 23 I x $3
BUF3 TEMPORARY STORAGE
36 24 PSR LIMIT OF STACK I x Sk
37 25 8gSR BASE OF STACK 1 x S5
38 26 F MOST RECENT MSCW | x 56
ADDRESS
39 27 BUF TEMPORARY STORAGE | x §7
48 30 PBR PROGRAM BASE B x 50
49 31 SBR SOURCE BASE 8 x §1
50 32 D8R DESTINATION BASE B x S2
TBR TABLE BASE
51 33 B x $3
BUF2 TEMPORARY STORAGE
52 34 s TOP-OF-STACK ADDRESS | B x S4
53 35 SNR STACK VECTOR INDEX B x 5
OF CURRENT STACK
5k 36 POR ADDRESS OF CURRENT B x 56
SEGMENT DESCRIPTOR
55 37 TEMP TEMPORARY STORAGE 8 x §7

PRINTED IN U.S. AMERICA

x = WRITE/READ (W/R)
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CORE MEMORY

CORE MEMORY

POWER SUPPLY VOLTAGE CHECK AND ADJUSTMENT

Test Point I

Adjust For | Card Location

] Control Location

i

NOTE

|

Prior to performing any adjustment, ensure that
+12 V, ~12 V, and -22 V outputs of memory control
cabinet are within 3 per cent of nominal, and
that the +10 V and -10 V supplies of the AC Power
Module are normal.

-50v -50v Panel D 789 80
-2V -2v Panel B 0
+1V +v Pane! B 0
+4.5v +h.5v Panel A
+63V +63V Panet D 345 Gl
+37V +37V Panel D 345 J1
MEMORY REGULATORS THRESHOLD VOLTAGE
CHECK AND ADJUSTMENT
NOTE
Designations "L' and "R on speciai
voltage test panel identify left
and right stacks, respectively, as
. vlewed from card side. Left stack
contains high-order half of all
words for associated module.
Test Point Adjust For Location Hodule Stack
50L, 43k, LT Recorded nominal Panel El L Left
value Pane) E3 M Left
Panel DI N Left
50R, 43R, RT Recorded nominal Panel £2 L Right
value Panel E4 M Right
Panel D2 N Right

PRINTED IN U.S. AMERICA
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CORE MEMORY

SENSE AMPLIFIER TEST POINTS

Circuit Circuit Circuit
Signal 0 1 2
Strobe 1C 1K ou
Reset oD N v
Output 1D 1L W
Test Point 1F 1Q 0x
Threshold 16 07 1X

QUADRANT SELECT TEST POINTS

Switch Pin
LL Sw Q4 0J
LL Sw QI 1$
LL Sw Q2 11
LL Sw Q3 0s
Dummy Sw J

(Test points are
located on Sense
Amplifier cards.)

GROUND SWITCH SELECT LEVEL TEST POINTS

Switch Stack 0 Stack 1
Number X Y X A
0 ADE6D ADI2D ADAOD ADD6D
1 AHESD | ADITD AHAOD | AHD6D
2 ADE7D | ADI3D ADAID | ADD7D
3 AHE6D | AHI2D AHATD | AHD7D
4 ADE6C | ADI2C ADAOC ADD6C
5 AHESC ADIIC AHAOC AHD6C
6 ADE7C | ADI3C ADAIC | ADD7C
7 AHE6C | AHI2C AHAIC | AHD7C
8 ADE7X | ADI3X ADAIC ADD7C
9 AHE6X | ADI2X AHATIX | AHD7X
10 ADE6X | ADI2X ADAOX | ADD6X
11 AHESX | AHITX AHAOX { AHD6X
12 ADE7W | ADI3W ADAIW | ADD7W
13 AHE6W | AHI2W AHAIW | AHD7W
14 ADESW | ADI2W ADAOW | ADDEW
15 AHESW | AHIIW AHAOW | AHDEW

PRINTED IN U.S. AMERICA 5000276
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CORE MEMORY

INHIBIT DRIVER TEST POINTS
10 11 12 13
input O 1c 0c 10 oD
Output O OH 1H 08 16
Input 1 K] 0J K oK
Output 1 0Q 10 oP 1P
input 2 s 0s 1T or
Output 2 0X 1X [ W
(Inputs are False to enable drivers.)
FLOATING SWITCH SELECT LEVEL TEST POINTS
STACK O STACK |
SWITCH X Y X Y
NUMBER WRITE | READ WRITE | READ WRITE | READ WRITE ] READ
0 ADE91 | ADESC | AHH8I | AHHBC | ADA31 | ADA3C | AHD3I | AHD3C
1 AHESC | AHEB1 | ADHIC | ADHII | AHA3C | AHA31 | ADD3C | ADD3I
2 ADFOJ | ADFOC | AHH9J { ADDSC | ADA4J | ADAYC | AHDLJ | AHDAC
3 AHESC | AHE9J | ADIOC | ADIOJ | AHALC | AHALJ | ADDA4C | ADDHY
4 ADFOI | ADFOQ | AHHII | AHHOQ | ADAL) | ADA4Q | AHDA] | AHDAQ
5 AHESQ { AHE9I | ADIOQ | ADIO1 AHALQ | AHALL | ADDLQ | ADDAI
[ ADFOS | ABE9J | AHHOS | AHH8J | ADA4S | ADA3J | AHDLS | AHD3J
7 AHEBJ | AHE9S | ADH9J | ADIOS | AHA3J | AHALS | ADD3J | ADDAS
ADDRESS DECODING
Inhibit (10 thru 13)
Sense Quadrant (Q1 - Q&)
—
[(GTwefuJwlals]z7]eTsa]3]2]1]0e]
L il 1L |
Y Floating Y Ground X Floating X Ground
Switch No. Switch No.. Switch No. Switch No.
| il J
Y Transformer No. X Transformer No.
13=12/-13/ Q1=6/-13/
12=12"13/ Q2=6°13/
11=12/-13 Q3=6/-13
10=12:13 Ql= 6°13

PRINTED IN U.S. AMERICA
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CORE MEMORY

FLOATING AND GROUND SWITCH CARD CONNECTIONS

GRD GRD GRD
0 |o R |o o | o
o v o+— o
1 o W |o R i,
11 o1t o++——4
2 o 3R |o W | o
o——
3 lo] 3W |e 2R |o
E o—
Ao SR {o LY
o1—1 o4—d
5 {e W | o R o
o1 o—{——1
6 |{o 7R |o oM | o
o—— o4—1 ot
7 |o ™ lo 6R L‘i.
Ground Switch Floating Switch Floating Switch
Connector Connector Connector
oDD EVEN
TIMING GENERATOR OUTPUTS
Name Timing Tab Circuit Output Pin
MTGA. DOO 0 1 H
MTGB . DOO 345 2 1E
MTGC.DOO 30 5 0J
MTGD.DOO 110 3 16
MTGE. DOO 4o 4 OH
MTGJ.DOO 140 6 1K
*MTGM. DOO 235 7 1R
MTGQ.DOO 265 9 ow
*MTGR. DO 295 1 v
MTGS.DOO 435 12 1w
MTGT.DOO 375 8 T
MTGU. DOO 380 13 0Q
MTGV. DOO 40 14 N
MTGW.DOO 450 15 I
MTGY.DOO 420 17 1C
MTGZ.DOO 450 16 oM
MTGF . DOO 280 19 M
*MTGM. DO 235 20 1Q
*MTGR. DOO 295 21 oT
* Tab varies per stack.
(Input: DLGD.LOO, Pin 0C)
PRINTED IN U.S. AMERICA 5000276
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CORE MEMORY

MEMORY MODULE TIMING SIGNALS
NOTE

All times are referenced to MTGA output (Tab 0}
from Timing Generator delay line.

Test Waveform
Signal Point Function Leading Trailing Parameters
DLGD.LOO } CAJGOC Input to MTGDORCO MTGY -30ns 420ns
delay line | (BUSY
driver flip-fiop)
STRB.BOO } CAJG3N Read Cur- Ons 265ns
STRB.BGI CAJBIN rent enable| MTGA MTGQ
STRB.B10 | CAJG2K Write Cur- 450ns _ 730ns
STRB.B11 | CAJBSK rent enable{ MTGW MTGF/
sT03 Sense MTGH MTGR N/
STOU amplifier (CAJGIR, (cAJGOT, | 235ns 295ns
strobe CAJGIQ) CAJGIV)
ST07.100 | CAJGhHG Enable Read| MTGDIROO MTGY ~30ns 375ns
floating {BUSY
switch flip-flop)
ST08.L00 | CAJBSF Enable MTGV MTGB/ 410ns  795ns
write
floating
switch
ST09.L00 | CAJGSM Enable MTGDIROC MTGT/ -30ns  825ns
ground {BUSY
switch flip-flop)
ST10.1L00 | CAJG3F Write MTGO MTGJ 110ns  140ns
Strobe into
MWR
S$T05.L00 { CAJG2E inhibit MTGS MTGU/ 435ns  830ns
driver T\
enable
5$T02.000 | CAJG3S SA quadrant | MTGA MTGU Ons 380ns
select
enable
Test
Signal Point Function Leading Tralling Waveshape
RESW.BOO | CAJG2M Restore MTGV/ MTGZ/ 860ns__ 900ns
RESW.B10 | CAJBBM — N
SETA.LOO | CAJGAS Set address| BUSY/ MTGY/ -30ns 860ns
enable
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MULTIPLEXOR
MULTIPLEXOR
MEMORY AND SCAN BUS HUB CARD LOCATIONS

MEMORY INTERFACE
Memory tnformation Information Information
Hub Address 00 thru 19 20 thru 39 40 thru 51

HUB A DABAS DABC2 DABD7 DABF4
HUB B DABAS DABCS DABEO DABF7
HUB C DABB1 DABC8 DABE3 DABGO
HUB D DABBY4 DABD] DABES DABG3
HUB E DABB9 DAB D4 DABES DABG6

(DAB = Top of Card}

SCAN BUS INTERFACE

Addresses DBDJ2
Bits 00 thru 19 DBDI3
Bits 20 thru 39 0BDI6
Bits 40 thru 51 and Controls DBDI9

(DBD = Bottom of Card)

GENERAL PROCEDURE FOR MANUAL CARD TEST

1. Set LOCAL REMOTE switch to LOCAL.

2. Set CARD TEST ENABLE OFF switch to ENABLE.

3. Clear TIME OF DAY register.

4, Set desired test case bits into TIME OF DAY register and insert

card to be tested into location DBBD8, Correspondence of register
bits and backplane pins is indicated in the following chart.

PRINTED IN U.S. AMERICA 5000276
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MULTIPLEXOR

GENERAL PROCEDURE FOR MANUAL CARD TEST {(Cont)

TIME OF DAY Register

Backplane TIME OF DAY Register Backplane
Bit Pin 8it Pin

TROC. FOO 08 TR23.F00 1c
TRO1.F00 oc TR24 . FOO 10
TRO2.FOO 0D TR25.F00 1E
TRO3. FOO Ot TR26. FOO 1F
TRO4, FOO oF TR27.F00 16
TRO5. FOO 06 TR28. FOO #
TRO6.F00 OH TR29.F00 "
TRO7.FCO ol TR30.F00 1J
TRO8.FOO o TR31.F00 1K
TROS. FOO 0K TR32.F00 1L
TRI10.FCO oL TR33.F0O M
TRY1.FOO oM TR34.FOO IN
TRI2.F0OO ON TR35.F00 1P
TRI3.F00 oP TR36.F00 1Q
TR14. FOO 0Q TR37.F00 IR
TRI5.F00 OR TR38.F00 15
TR16.F00 0s TR35.F00 7
TR17.F00 oT TRAO.FOO 1)
TRIB.FOO o TR4) . FOO v
TR19.FO0 ov TR42, FOO W
TR20.F00 oW TR43.FOO X
TRZ}.FOO 0x

TR22.F00 oy

PRINTED IN U.S. AMERICA
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- MULTIPLEXOR

PERIPHERAL CONTROLLER INTERFACE
Location DBJJ5 (PCC 0)

Busy and Access Request (ARL) DBJI9 (PCC 1)
Y20
GRND.LOO
s bl— x20
Yix Yo

X Svoorses Ta
yiyeBu00/x00 [R}

— Job
oY Yow BUOI/X00
Yiv YOU-
BUo2/X00

Yiv:
D =
o Yo geeEs TR
op——GRND. 10O YiT«-BU03/X00
YIN L
GRND. .00 BU04/X00

XIS—e YiR

- o T
] X1y o AROO. X0O
ov. Io1 T
xow AROI. X00 R
(P — )
[
X
oy g ¥o6 Tr )
X1V- ARO2. XOO
XOR 2 xos:m
XOP GRND, LOO XIT ARO3. X00
YOO GRND. LOO S XIR: ARO4. X00
YIiB:
oo gisarion Ti
Yic BUOS/X00
e ot e ToH
. 1E< BUOE/X00
ne 07/X00 :’J
YOH BUOT7/XO!
BUOB/XQ0
YoL GRND. LOO YOU

YL

X0D GRND. LOO YOM BUO9/X00

=
®

=
&

< X
> 5

X x
[y

N

=
=]

3

=
o

< x
b

2 x
T w

nnnnnhnnr

x

=
~

x =< X
s &N

P
o

E3
@

=
3

X0

il

x <

1’
X1B:
oo+ smoa woa TR v
5 XIC. AROS5. X00 -
Xio xos:IE
XOF GRND. LOO 5 XIE. AROE. X000

=
3

XIF
Xlﬁ:j
XOH. ARO7. X00

AROB. X00
X0 —_GRND. L0O _ xo
XOM ARO9, X00

PRINTED IN U.S. AMERICA 5000276
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MULTIPLEXOR

PERIPHERAL CONTROLLER INTERFACE (Cont)
Location DBJJB (PCC 0)
Access Granted {AGL) and Channel Designate (CDL) DBJJ2 (PCC 1)

PLO3. VT Y20

VIS—
4 YIV

Yie
& Yl'
. £002.L00 I % 16
: }-J Y4
VlV
CDO3. LOO
0: L b —
Yop YIN CDO4. LOO ID Y’l’ <
Y9
PLO3.VTO YIR
. T —
X AGO0,LOO I 1] F
Xix: XOX:

P! xiy
xov-A891.LOC }* I

T 1o A602.L00 [
X xou::E "3
X1V

-AG03.L00 :] I—ms
m
PLO3.VTO xIT::E
Xop n-AS04. L0O ‘ﬁllp d

Sa—— T
ey [ e——
P —_

oL AGOD 100
BT
AOM:
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MULTIPLEXOR

PERIPHERAL CONTROLLER INTERFACE (Cont)

Control Signals Location DBJ16

Y20
vis GRND. LOO x20

—_—:::,l Yy
e !

vlv::lgj r“—"‘"‘*

¥

PLO3. V62 YIR L4
I0CB. BOO D 9
X )u»:::E [ wr
P! XY X7
STCB 800
z *°"::E)J [——
p! XIW:
Xy MDLI.C..
XV
GCLR BO4 =‘
X08: o
POUT BlO xn: l:}J [—'——‘
xop £0852.C01 0
Yoo GRND, LOO XIR
Yi8:
'°°:E)J p—
YIC:

YOE

GRND 100 v]E [‘—‘
YOH.
X8

Yiz
Yop——_GRND.L0O YT [ .

XIS—¢

Yid
GRND LoO ::@ [——""0
n

XoMm
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MULTIPLEXOR

PERIPHERAL CONTROLLER INTERFACE (Cont)

information and Control Location DBJ13

Y20
POUT. 810
vvs——

INCZ.COZ : =

X20
MWC2.X00 ‘:‘—] I_—
ov-INCi.C02 : }*
MWCL. X00 :"J i—_—

-YIU INDg.coz_ JO .L
MWD8. X00 I:f—] 1————'
YOR IND4.CO2 ID %YOS
MWD4. XQ00 Y2
Yo GRND. LOO m-::j] [_' — o
e ]
XI5 ——y POUT.B00 vin«RDAB. X00 1__
INAB €03 D FO
Xiy MWAS. X00 :I_] I‘_—"“
INA‘ co3 7
MWA4. X00 :i—]
I XIW
XI‘"‘INAZ.C03 I (L]
MWA2, X00 :lJ rﬁ
XOR INAL CO3 "
:HWAI XEE l:l :
IKBB <03
oo PDU‘L BI0 xm:m”“ X00 i—
VIC MW02. X0Q :}‘—] i_—
. i
oy ion e TH ——w
Y8
YOH. LSAL. X00 l_‘_
You GRND. LOO ,, I— o
x0D POUT.BOO ym‘ MINS. X00
* 3
XIC MwWB4. X00 :l_]
NWe2. X00 l:l f___
XON MWBI. XO0 :’—] r—

xXOL POUT. BOO J—
XiL- XBC4.C02 ot
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DISPLAY AND MDL

DISPLAY AND MDL

Multiplexor and Processor Bit Assignments (Panel B)
MULTIPLEXOR
DEC 119 ] 118 057 | 056 116 117 064} 063 | 062 061
ocT 167 166 oN o070 164 | 165 100 o077 | 076 075
LOC | HB3W | HB3T | HB2S [HB2P { HB3Q |HB2D | HB2F | HB3G | HB3J | HB2J
BIT ; 0952 (0944 [ 0456 {0448 | 0928 |0936 | 0512 ( OS50k | 0496 | 0488
DEC | 127 | 126 124 125 123 120 121 122
ocT | 177 176 | 174 | 175 173 | 170 171| 172 | Spare | Spare
LOC | HBOW | HBOT | HA9S [HASP | HBOQ [HASD HASF | HBOG
BIT | 1016 | 1008 | 0992 | 1000 | 0984 0960 | 0968 | 0976
DEC { 010 [ 009 | 008 } 007 006 | 005 004 | 003 | 002 061
ocT| 01z | ol 010 | 007 006 { 005 004 003 | 002 001
LOC | HAZL | HABL |HABX |HA7X | HAGV [HAZW | HA7T | HAGS | HA6P | HA7Q
BIT | 0080 [ 0072 | 0064 {0056 | 0048 |0040 | 0032 | 0024 0016 | 0008
DEC | 020{ 019 ] 018 037 016 | 015 014} 013 | 012 011
oCT | 024} 023 | 022 | ozl 020 | 017 olé| ois | o014 013
LOC | HA6D | HA6F | HA7G | MATJ | HA6J [HALL | HA3L | HA3X | HA4X | HA3V
BIT | 0160 ;0152 jOt4k | 0136 | 0128 (0120 [ 0112] 0i0k [0096 | 0088
DEC | 033 032 | 031.| 030 029 | 028 027| o026 | o025 024
OCT | 041 | oho | 037 | 036 035 | 034 033 032 ( 031 030
LOC | HALW § HALT [HA3G | HA3P | HALQ [ HA3D | HA3F | HALG | HA4J 1 HA3J
BIT | 026k {0256 | 0248 0240 | 0232 |0224 | 0216 0208 | 0200 [O0192
DEC | 040 | 023 | 022 | o2} 039 | 054 052} 051 035 034
OCT { 050 | 027 | 026 | 025 047 | 066 06h | 063 | 043 oh2
LOC | HATL | HAOL [HADX | HATX | HAOV |HAIW § HAIT | HAOS | HAOP ] HAIQ
BIT (0320 {0184 10176 {0168 [ 0312 {0k32 | 0416 0408 | 0280 |0272
DEC | 037 036 { 048 o047 046 | oh4s 044 o043 | oh2 o
OCT | 045 | Okk4 | 060 ) 057 056 | 055 osk{ 053 | 052 051
LOC | HAQD | HAOF |HA1G ' HALJ HAOJ [JB3L | JB2L{ JB2X | JB3X |JB2V
BIT | 0296 | 0288 | 038k | 0376 | 0368 [0360 | 0352} 034k [0336 |0328
DEC | 060 | 059 | 058 055 050 [ 049 | 053 038
0cT | 074 [ 073 | 072 | Spare | Spare| 067 062 | 061 | 065 213
LOC | JB3W | JB3T |JB2S JB2D | JB2F | yB3G | JB3J |JB2J
BIT | 0480 [ 0472 [ok6k 0440 | 0400 | 0392 | 0424 | 0304
NOTE PANEL B T
g§$ - gech;ral wgrddgddress
= DOctal word address -
toc - ';in location on racl|< D,Fpane:' D, |§27 |S%3 mi? - ggi:g;
or a scope sync pu that
particulal|Z wo?:d pulse for tha o] O INF2 - DDFB8M
BIT - Address of the first, or zero INF6  INF2 INF3 ~ DOFBSW
bit of each address and is de- Q Q INF&4 - DDFBBX
rived by multiplying the decimal | INF5 INF1 INF5 - DDFBIW
wgzd address by eight. DThli:s bit le) le) INFé - DDFB8Y
address occurs in the MDL i
Tisting. € asic | INF4 _ INFO| INF7 - DDFB8U
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PROCESSOR
DEC | 247} 246) 185) 184 | 24k | 245 192| 1stf 19 189
OCT{ 367 | 366 | 271 270 | 364 | 365 | 300] 277] 276 | 275
LOC | HB3W | HB3T | HB2S | HB2P | HB3Q | HB2D | HB2F | HB3G | HB3J | HB2J
BIT | 1976 {1968 | 1480 | 1472 | 1952 | 1960 | 1536 { 1528 | 1520 | 1512
DEC | 255} 254 | 252 253 251 | 248 249} 250
OCT| 377§ 376} 374 375 | 373 370 | 371 372 spare| Spare
LOC | HBOW | HBOT | HASS | HASP | HBOQ | HASD | HASF | HBOG
BIT | 2040 | 2032 | 2016 | 2024 | 2008 | 1984 | 1992 | 2000
DEC 1381 137 136 135 1341 133 1327 131 130 129
oCT | 212 211 | 210 207 | 206 | 205 | 204 203 202 | 20}
LOC | HAZL | HAGL | HAGX [ HA7X | HABY | HATW | HATT | HAGS | HAGP | HATQ
BIT | 1104 [ 1096 | 1088 | 1080 | 1072 | 1064 | 1056 | 1048 | 1040 | 1032
DEC | 148 147 146 | 145 e | 143 W21 141} 140 139
ocT | 224 | 223 | 222 221 220 2171 6 215 2tk | 213
LOC | HAGD [ HAGF | HAZG | HA7J | HA6J | HALL | HA3L | HA3X | HALX | HA3V
BIT [ 1184 | 1176 [ 1168 {1160 | 1152 | 1144 | 1136 | 1128 {1120 | 1112
DEC | 161 | 160 | 159 { 158 157 | 156 155 [ 1541 153 152
OCT| 241 | 240} 237 236 | 235] 234 | 233 232| 231 230
LOC | HAGW | HAYT | HA3G | HA3P | HALQ | HA3D | HA3F | HALG | HAMJ [ HA3J
BIT | 1288 | 1280 | 1272 [ 1264 | 1256 11248 | 1240 | 1232 [ 1224 | 1216
DEC | 168 151 150 | 149 167 | 182 180 | 1797 163 162
OCT [ 250 | 227 | 226 | 225 | 247 | 266 | 264 | 263 243 | 242
LOC | HATL | HAOL | HADX | HATX | HAOV | HATW | HAIT | HADS | HAOP | HAIQ
BIT {1344 | 1208 | 1200 | 1192 | 1336 {1456 | 1440 {1432 | 1304 | 1296
DEC 165 164 176 | 175 174 173 172 171 170 169
oCcT {~245 1 244} 260 ) 257 | 256 | 256 | 254 253} 252 | 250
LOC | HAOD | HAOF | HAIG |HAIJ | HAOJ |JB3L | JB2t {JB2X [JB3X | JB2V
BIT {1320 {1312 [ 1408 [ 1ho0 | 1392 [ 1384 | 1376 | 1368 | 1360 | 1352
DEC { 188 { 187 186 183 178 1 1771 181 166
ocT | 274 | 273 | 272 [Spare| Spare] 267 | 262 | 261 | 265 | 246
LOC { JB3W | JB3T | JB2S JB20 | JB2F | JB3G | 4834 | JB2J
BIT ] 1504 [ 1496 | 1488 146k | 142k | 1416 | 1448 | 1328
[e] o INFO - DDFBST
INF7  INF3 INF) - DDFBSN
o o INF2 - DDFBBM
INF6  INF2 INF3 - DOFBBW
o [e] INF& - DDFB8X
INFS  INF} INF5 - DDFBIW
Q o] INF6 - DDFB8Y
INF4_ INFO INF7 - DDFB8U
(See Note on page 8-45.)
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9220008

BIT LOC 47 43 39 35 31 27 23 19 15 11 07 03
DEC 240 236 | 232 228 224 220| 216 212) 208 | 204 | 200 196
ocT 360 | 354 350 3441 340 334 | 330 | 324§ 320 314 310 304
Lac JAOP | JADV | JAIL | JA3F | JA3S | JALX | JAGJ 1 JA6D | JAZT | JAGX | JA9J | JBOX
BIT 1920 | 1888 {1856 | 1824 | 1792 | 1760 | 1728 | 1696 | 1664 | 1632 | 1600 | 1568

BIT LOC 50 46 42 38 34 30 26 22 18 14 10 06 02
DEC 2431 239 ] 235} 231 | 227 | 223 | 219| 215 | 211 [ 207 | 203 | 199 | 195
ocT 363{ 357 3531 347 3k3| 337 333} 327} 323 317 313 | 307 ] 303
Loc JAOF 1 JAOS | JATX | JA3J { JA3D | JAST [ JA3X | JA7J | JATQ | JATW [ JAGL [JBOT {JAIX
BIT 1944 [ 1912 [ 1880 [ 1848 | 1816 [ 1784 | 1752 | 1720 | 1688 | 1656 11624 | 1592 | 1560

BIT LOC 49 45 LYl 37 33 29 25 21 17 13 09 05 0l
DEC 242 238 | 234 | 230 | 226 222 | 218 214 210 | 206 202 198 194
ocT 362 356 | 352 | 346 | 342 336 { 332 | 326 | 322 | 316 312 § 306 | 302
Loc JAOD { JATT [JAOX |JAby | JAkQ | JAkwW [JA3L [JA76 |sA6P [JA6y [UAZL [JBOW [JASL
BIT 1936 | 1904 | 1872 | 1880 | 1808 | 1776 1744 | 1712 | 1680 {1648 |1616 1584 |1552

BIT LOC 48 4y 40 36 32 28 24 20 16 12 08 0k 00
DEC 24) 237 | 233 | 229 | 225 | 221 217 ] 213} 209 | 205 | 201 197 193
ocT 3611 355 ) 350 | 345 | 3% % 3351 331 | 325 | 321 | 315 | 311§ 305 | 301
Loc JAIQ | JAIW JJAOL {JALG { JA3P | JA3V [JALL [JAGF |JABS |JA7X |JA9P |JAQV |JBOS
BIT 1928 | 1896 | 1864 |1832 | 1800 | 1768 | 1736 {1704 | 1672 F1640 |1608 | 1576 |1544

- INFO - DDFB8T - INF4 - DDFBBX

- INF3 - DDFB8W - INF2 - DDFBSM

- INF5 - DDFBSW - INFI - DDFBYN
{See Note on page 8-45,}
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CONSOLE DISPLAY CONTROL

CONSOLE DISPLAY CONTROL

NOMINAL MULTI OUTPUTS

NOTE

All multi adjustments are on clock
timer card in location BABF2.

Multi Nominal Output Point Observed Control
CLKL 833 usec between BABF2U Bottom
pulses (1200 baud)
or 416 usec between
pulses (2400 baud)
DLTO 1.5 sec pulse width BABF2, chip €0, Middle
{positive partion) pin H
CHTO 1.5 sec pulse width BABF2, chip A0, Top
(positive portion) pin H
If adjustment is required, refer to Section IV of FETM.
TRANSLATOR OUTPUT TEST POINTS
ASClI-to-EBCDIC EBCDI C-to-ASCH!
Level Test Point Level Test Point
XOIE BABK4M XEA) BABJSD
X02E K5¢C XEA2 JBE
X03E K7X XEA3 J8c
XO4E K6W XEAL KOE
XO5E K9C XEAS KIF
XO6E K9p XEA6 K28
XO7E K4B XEAT K2E
XO08E K8x
CARD LOADING
Location Name
BABAI LEVEL CHANGER/EXCHANGE 00
BABA4 LEVEL CHANGER/EXCHANGE 0]
BABA7 LEVEL CHANGER/EXCHANGE 02
BABBO LEVEL CHANGER/EXCHANGE 03
BABB3 LEVEL CHANGER/EXCHANGE 04
BABB6 LEVEL CHANGER/EXCHANGE 05
BABB9 LEVEL CHANGER/EXCHANGE 06
BABC2 LEVEL CHANGER/EXCHANGE 07
BABCS RDY STATUS CABLE DRIVER
BABCY INPUT REQ COAX DRIVER
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CARD LOADING (Cont)

CONSOLE DISPLAY CONTROL

Location Name

BABF2 SINGLE LINE TIMERS

BABF4 VOLTAGE DISTRIBUTION
BABF6 LINE CONTROL F/F'S NO. 2
BABF8 LINE CONTROL F/F'S NO. 1
BABGO SHIFT REGISTER, UPPER
BABG2 SHIFT REGISTER, LOWER
BABG6 MTR/DISPLAY NO. 4

BABHO B/C REGISTER

BABH2 CHARACTER AND PARITY GENERATOR
BABHL CHARACTER SENSE

BABHS S/R CONTROL AND MISC.
BABI2 MTR/DISPLAY NO. 3

BABI6 CONTROL STATE REGISTER
BAB18 €/S REGISTER DECODER
BABJO €/$ REGISTER CONTROL NO. )
BABJ2 C/S REGISTER CONTROL NO. 2
BABJ6 ERROR CONTROL

BABJS TRANSLATOR (E to A) NO. 1%
BABKO TRANSLATOR (E to A) NO. 2%
BABK2 TRANSLATOR (E to A) NO. 3%
BABKA4 TRANSLATOR (A to E} NO. 1%
BABK6 TRANSLATOR {A to E) NO. 2%
BABKS TRANSLATOR (A to £) NO. 3%
BABM8 CLOCK AND LOCAL MAINT.
BABNA ERROR REGISTER

BABNS MTR/DISPLAY NO. 2

BABP2 SEQ CTR REGISTER

BABP4 U/D CONFIGURATOR CARD
BABP6 U/D CONFIGURATOR CARD
BABP8 U/D AND OP. REGISTERS
BABQ2 MTR/DISPLAY NO. 1

BABQ6 INTERFACE CONTROL

BABQ8 INFO REGISTER N ''C"
BABRO INFO REGISTER IN "B"

BABR2 INFO REGISTER IN "A"

BABR6

8ABR8 INFJ

* E = Console Display Control; A = Terminal Unit.

VOLTAGE TEST POINTS
Voltage
+h.75v
-2.0

+12
~12

PRINTED IN U.S. AMERICA
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Any OA/1A Pin
Any 0Z/1Z Pin
BABFA4K, FA4L, FiM, FiN
BABF4C, F4D, F4E, F4F
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CONSOLE DISPLAY CONTROL

SWITCH/INDICATOR PLUG-ONS

BABME BABQ2 BABN8 BABI2 BABGS
LOCAL | A8} ARF M| ExtF
Al AGE 8 7
REMOTE N 1 [
A2| T™OF 7{B ]
SINGLE PLSE A — —
SINGLE {NST All  DPEF sHiFT | 8 | ¢ _5_
RuN B[ coc | ®C |5 4
I — ]
START N B4| NRYF 4 R{3
82| ROVF 3 2
B 3 I
CLEAR 81| MAEF 2 1
10CB CLEAR CLEAR CLEAR CLEAR
OFF
oL | c8 MCIF S 1 XMTF
STCB C4| meF R |s CHTF
OFF N b
— 2|0 2 /// SYNF
REQ 7O SEND cH P
a R 16 ITLF
c
us 8 8| cCTsF
u —S —
NOT UsED us 4| S |4] sixr
p H C
w 2 21 upPAF
12 r 2] R
NOT usep ul 1 1| o
CLEAR CLEAR CLEAR CLEAR
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DATA COMMUNICATIONS SYSTEM

SWITCH FUNCTIONS

Name Function

LOCAL REMOTE In LOCAL, disables control and {nformation
levels between MPX and Console Display
Control.

SINGLE PLSE Controls single-pulse and run modes;

SINGLE INST single-instruction mode is not implemented.

RUN

START Initiates single-pulse or run mode.

CLEAR Clears all indicators in unit.

10CB OFF CDL In 10CB, causes true level on 1/0 Complete
bus; in CDL, allows Channel Designate level
for control data transfer.

STCB OFF Allows Start Channel Bus level to be true.

REQ TO SEND Enables Request To Send level.

DATA COMMUNICATIONS SYSTEM
DCP VOLTAGE TEST POINTS

=12 Volt Circuits +1 Volt Circuits

MI12V. R1 FBBF5C FBDHIR PLO1. VOO FBDF6C

MI2V. R2 50 DH1S PLO1.VO) 6D

NG12.V02 5E BE3K PLO1.V02 6E FBDE3K
NG12.V03 SF BGIK PLOT.VO3 6F DGIK
NG12.VOh 56 BE6K PLO1,VO4 66 DE6K
NG12.V05 54 BG7K PLO1.VO5 (] DG7K
NG12.V06 51 BF3K PLOT. V06 61 DF3K
NG12.V07 54 PLOI.VO7 64

NG12,v08 5K BF2K PLO1.VO8 6K DF2K
NG12.V03 SL PLOY.VO9 6L

NG12.V10 5M BGSK PLOY.VIO 6M DG8K
NG12.V11 SN BE9K PLOT.VII 6N DE9K
NGI2.Vi2 5p BFOK PLOT.VI2 ép DFOK
NG12.vI3 5Q BG4K PLOT.VI3 6Q DGAK
NGI2.V14 5R BG5K PLOT.VIH 6R DG5K
NG12.VIS 5s BE7K PLOI.V15 [ DE7K
NG12.V16 5T BG2K PLOT.V16 6T DG2K
NG12.V17 5u BE4K PLOI.VI7 6u DE4K
NG12.VI8 5¢ BF8K PLO1.VI8 6V DF8K
NGI2.V19 50 BF9K PLOT.VI9 (3 DF9K
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DATA COMMUNICATIONS SYSTEM

DCP VOLTAGE TEST POINTS (Cont)

+12 Volt Circuits

+3 Volt Circuit

S

PLI2.
PL12.
PL12.
PL12.
PL12.
PL12.
PLI2.
PL12.
PLIZ,
PLi2,
pLI2,
PLI2,
PLIZ,
PL12.
PLIZ.
pPLIZ,
PLI2.
PLI2.
PLI2.
PL1Z,

Voo
vol
Vo2
Vo3
vok
Vo5
Vo6
vo7
vo8
Vo9
vio
Vil
viz
Vi3
Vih
vi5
vié
V7
V18
V19

FBBF6C FBBF81 PLO3.VO1 FBDFSD FBDE3D
6D BF91 PLO3.V09 5L DE3L
6E DHIF
6F DHIG
66 BE9)
6H FD2K
61 BF21
64 FDZL
6K BF31
o | seh <h.5 Volt Circuits
6N BFOI Mh.5.V00 FBDF5X FBDG7 |
6P BG4I Mh.5.v01 5Y DG81
6Q BG5H
6R BE6I
65 BE7I
6T BGII
6y BG21
6v BE3!

34 BELI
DCP CLUSTER WRITE CLOCK STROBE TEST POINTS
Name End of Net Test Point
WSTB.LO1 FALAOL
WSTB.L02 FALB2L
WSTB.L03 FAJB2L
wsSTB.LO4 FAJAOL
WSTB.LO5 FAJCOG
WSTB.LO6 FAJCIH
5000276
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DCP CLUSTER CLOCK TEST POINTS

DATA COMMUNICATIONS SYSTEM

Refer to LDAS Logic Book page 80.150.8
for additional detalls.

Name End of Net Test Point
CLKE.CLK FABBOB
CLK2.CLK FABB6B
CLK3.CLK FABC6B
CLK4.CLK FADA6B
CLKS.CLK FADC6B
CLK6.CLK FADC2B
CLK7.CLK FAFC6B
CLK8.CLK FAHC6B
CLIT.CLK FAJCEB
cLl2.CLK FALC6B

(200ns between leading edges; 25ns +3ns pulse width at +1 volt level

DCP CLOCK TEST POINTS

Name End of Net Test Point
CPOIY.... FBHAQOB
CPO2.... FBHB4B
CPO3.... FBHD6B
cPoh.... FBJF4B
CPO5.... FBFF18
cPo6.... FBFEIB
CPO7.... FBFF3B
cPO8.... FBFHOB
CPOY.... F8DAOB
cPi0.... FBDEOB
CcPII.... FBHC6B
crl2.. .. FBHA6B
Clock Receiver location: FBDHO

Clock Backplane Driver location: FBFDI
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DATA COMMUNICATIONS SYSTEM

DCP/CLUSTER INTERFACE TEST POINTS

GROUND 1 A GROUND
CAN-0 241 8B DES-0
CAN-1 3 c DES-1
CAN-2 4 D DES-2
CAN-3 5| E DES~3

Key: no lead 6| F Key: no Yead
ACG 71 H HLD
CWR 8§ J IWR
AA3 9] K AA2
AAY 10 L AAD

GROUND n L GROUND

(Spare) 12] N {Spare)

(Spare) 131°P Ach

AC3 ih| R AC2
ACY 5] s ACO
Al7 61T Al6
Al5 171V Alh
Al3 18 (v Al2
Al 191w AlQ
Al8 20| X {Spare)
(spare) | 21} ¥ CLR
GROUND 22| Z GROUND
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DCP CLUSTER TEST POINTS

DATA COMMUNICATIONS SYSTEM

Level Test Point Level Test Point Level Test Point|
RT = 00 FABAIQ TYOF FAFC3G C100F FADA7U
RT = O FABAOQ TYIF FAFC2E ClOIF FADA7R
RT = 02 FABAIL TY2F FAFC2W C102F FADA7H
RT = 03 FABAOL TY3F FAFC3F C103F FADA7X
RT = 04 FABAOI TY4F FAFC30 CI104F FADA7N
RT = 05 FABA1I C105F FADA6U
RT = 06 FABAIF CTOF FADBYV C106F FADAGJ
RT = 07 FABAIG CTIF FADB8Y CI107F FADAZE
RT = 08 FABAOX C108F FADAGH
RY = 09 FABADY BTOF FADAON C109F FADAGK
RT = 10 FABAOU BTIF FADAIP CI10F FADAGM
RT = 11 FABAOV 8T2F FADAIG
RT = 12 FABAIR BT3F FADAOF C2QF FADBAF
RT = 13 FABAOF BT4F FADAOH C20F FADBAN
RT = 14 FABAOH BTSF FADAIC C21F FADB4T
RT = 15 FABAOG BT6F FADAOC C22F FADBAW
RTOF FABAIT C23F FADBSE
RTIF FABA1S PTOF FAFB7X C24F FADBAE
RT2F FABAOR PTIF FAFB6W C25F FADB4U
RT3F FABAOS PT2F FAFB7W C26F FADBSR

PT3F FAFBGY Ca7F FADBSG
BCOF FAHA3Q PTh4F FAFB6X C28F FADBAD
BCIF FAHA2C PTSF FAFB6E
BC2F FAHA3T PT6F FAFB6M F1PF FAFC3J

PT7F FAFB6R SSCF FADCOD
BIOF FAHC6Y SSTF FADCOY
BIIF FAHCOW SCOF FAHB1S ACQF FAFC5X
B12F FAHCHT SCIF FAHBIT ACPF FAFBSW
BI3F FAHC6D SAOF FAHB1

SAIF FAHBOX

SAZF FAHBIM
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DATA COMMUNICATIONS SYSTEM

DCP LOCAL MEMORY POWER SUPPLY INTERFACE

Pin Function

TB1-§ +5V (Nemory

TB1-6 +5VR

T81-1 +15V

T81-2 +15VR

TB1-3 +15¢

T81-4 +15VR

TB1-7 +5V (Interface)
81-8 +5VR

T82-1 -16v

TB2-2 ~16VR

T82-7 B

T82-8 DSR

TB2-§ Input +15V for X-Y*
TB2-6 Output +15V for X-Y*
T82-3 TH

T82-4 THR

* Normally cornected by jumper

DCP LOCAL MEMORY MODULE SELECT JUMPERS

Jumper
LAT3 LAIZ Module Jumpers on 1/0 Card
[} 0 o 3-5, 1-6
0 1 1 3-5, 2-6
1 0 2 4-5, 1-6
1 1 3 4-5, 2-6
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DATA COMMUNICATIONS SYSTEM

DCP ADAPTER TEST POINTS

T E T T e e T TR TR T
gizi2(el=z|2 | 2|2|=2|8|2(2|2|Q|=]2
Q o o =3 oS o —_ = = = = = = — =
0J |01 |OE jiE |OD |OB ~{ - Jov]|ou |1T [0SJOR|iQ [ON [OM tnterface TP
1 |1t |16 |1F | 1D |oc 1K |18 fox oW |oT j1s| 1R [oQ fop | 1P togic Pin
— had
Type 1 CD |CA TED |SA |RS |[BA |CD [cA {Se oo [oB |CFICE jcC [CB |BB | Name
85232 fop [su {sm fsc [am sk P fsv |sx s sn sy [sR {sw | comn. Pin
20 |4 24 [0 Q21 g2 12 117115 |8 22 [6 |5 {3 Data Set Conn|
Type 11 BA ™ B8 | Name
2 Wire $s o | conn. Plns
s s
1 1 Data Set Conn.|
Type 111 | DPR] CRQ{ NBB| NBX4|NBZ|NBT | DPR[CRQ|PND][- - - DLO| PW1 Cﬁktﬂ Name
acy s fsu |sv [s7sx |42 SR su [sv [$5 |sw | conn. Pin
2 4 17 |16 j15 |14 5 22 |6 13 13 Data Set Conn.|
Type 1¥ [CD | DR |ATT|QQS} ABA|ABB | CD [OR |04 [D3 [~ CF |CE {CC |D2 | Name
v 0 [ [x [os {90 [3e s {sR | [st sz J#p fsu |sw | comn. pin
22 )21 |15 25 |20 {19 6 5 16 |14 23 14 |3 Data Set Conn.|
Type v [as (s |- [- [- Jor [- |- |- Iwe |- fer [- fav |- |- | mame
VR
$5 | 5L $K $V § $Y Conn. Pin
Designate OK (SKOO.BRi) Designate +2 1M (SDO2.BR1)
NOTE : Answer Back leads on Touch Tone and VYoice Response:
w
VABZ.L00 VRA w SV ——1v ”
VABZ.L00 VRB w SU— 1w #
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DATA COMMUNICATIONS SYSTEM

DCP LOCAL MEMORY ASSEMBLY LOCATIONS

Location Assembly Use

JI1-3 Not Used

Jh Time Delay Multi (TDM) Control

Js Memory Timing and Control (MTC} Control

Jé Current Source Module (C5M) X and Y Current Source
+12V Threshold

J7 Address Drive Switch (ADS) Address Bits 0, 1, 2

J8 Address Drive Switch (ADS) Address Bits 3, 4, 5

39 Address Drive Switch (ADS) Address Bits 6, 7, 8

J1o Address Drive Switch (ADS) Address Bits 9, 10, 11

J1 Not Used

J12-18 Stack 4K Words X 52 Bits

J19 Not Used

J20 Data Circuit Module (DCM) Data Bits 0-3

Jz21 Data Circuit Module (DCM) Data Bits 4-7

J22 Data -Circuit Module (DCM) Data Bits 8-11

J23 Data Circuit Module (DCM) Data Bits 12-15

J24 Data Circuit Module (DCM) pata Bits 16-19

Jz25 Data Circuit Module (DCM) Data Bits 20-23

J26 Data Circuit Module (DCM) pata Bits 24-27

J27 Data Circuit Module (DCM) Pata Bits 28-3%

J28 Data Circuit Module (DCM) Data Bits 32-35

329 Data Circuit Module {DCM) Data Bits 36-39

J30 Data Circuit Module (DCM) Data Bits 40-43

J3 Data Circuit Module (DCM) Data Bits Lh-47

J32 Data Circuit Module (DCM) Data Bits 48-51
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DATA COMMUNICATIONS SYSTEM

DCP LOCAL MEMORY ASSEMBLY LOCATIONS (Cont)

Location Assembly Use
433 1/0 Control Module Addresses, Misc. Sig-
nals fn and Out
J3h 1/0 Data Module Data Interfacing and
Line Drivers
435 1/0 bata Medule Data Interfacing and
Line Drivers
DCP LOCAL MEMORY INTERFACE SIGNAL CONNECTIONS
Signal Signal Signa! Signal Signal Signal
Connector { Connector | Designation| | Connector | Connector Designation
Return Return
433 sk]J433 sa LAQO J3h #H I3k s LMoO
$J LAOI $D LMO1
SE LAO2 #0 LMO2
#D LAD3 #t LHO3
# LAGA $B LMO4
#E LAOS #B LMo5
$u LA06 SH LMO6
T LAO7 M Lmoy
sV LAGS #E LMO8
#u LAGY ¢ LMo
5P LALO $E LM10
SN LAT) $K LMl
$R LA12 $s LH12
#8 LAI3 W LMI3
# LREQ #x LH14
#P LMRD #T LM15
#H LMWT T LMI6
$H LMAO sV LMi7
i LHER $X LMi1B
¢ LMPR P LMi9
J33 #Kk ez # LMBZ M LM20
#Y LM21
#w LM22
# LM23
$u LM2k
J34 #v | 434 [24 LM25
PRINTED IN U.S. AMERICA 5000276
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DATA COMMUNICATIONS SYSTEM

DCP LOCAL MEMORY INTERFACE SIGNAL CONNECTIONS (Cont)

Signal Signal Signal Signal Signal Signat
Connector | Connector | Designation Connector | Connector |Designation
Return Return
I35 #H FJ35 | SA LM26 J35  SW [ J35 | %A LM39
$0 LM27 #X tMho
#D 1M28 #T LMb
#C LM23 5T LM42
$B LM30 sV LM43
#B LM31 $X LMbh
$H LM32 $P LMhs
SM iM33 SY LMt6
#E LM34 #Y LM47
$C LM35 #v LM48
$E LM36 # LMh9
$K LM37 su LH50

J35 $s {435 | #2 LM38 J3s #v 1435 #2 LM51

DCP LOCAL MEMORY TIMING AND CONTROL TEST POINTS

Test Point Function or Circuit Designation

> Timing Pulse | {Delay Line_ In)

1
T2 Y Read Timing Pulse Bar (VRT)
™3 Cycle Initiate FF
TP 4 Clear Write (CW)
TP 5 Post Read Phase (PR¢)
™ 7 Read Phass (R¢)
w8 Write Phase (W)
™9 Memory Busy Bar (NB)
™ 10 HAO -
™ 1 Reset Data Register Bar (RDR)
TP 12 Not Used o
P 14 Y Write Timing Pulse Bar (YWT)
T 15 Inhibit (INH)
™ 16 General Reset Bar (GR)
TP 17 Ground
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DATA COMMUNICATIONS SYSTEM

DCP LOCAL MEMORY CURRENT SOURCE TEST POINTS

Test Point tevel or Pulse

TP 1 Y Grounding Switch
TP 2 +15v

™7 3 Y Regulating Switch
™ 4 Ground

™5 X Grounding Switch
TP 6 +12V

™7 X Regulating Switch

DCP LOCAL MEMORY ADDRESS BITS TEST POINTS

Address Drive Switch
Test Point J7 [ J8 ] J9 I Jio
Address Bits
7 0 3 [ 9
L] 1 L] 7 HY
g 2 5 8 1
Decode
Designation XB XA YC YD
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DATA COMMUNICATIONS SYSTEM

DCP LOCAL MEMORY DATA BITS TEST POINTS

Circuit|Signal [test JZDI J21 |J22 Lz;lthlstlstlJn]ua IJZBIJSO[BIIJBZ
Desig- [Desig-|point]
nation |nation Data Bits
SA OUT 1
A 0 8| 12] 16| 20| 24| 28] 32| 36| 40| 44| 48
DR OUT| 2
SA OUT| 3
B S| 13| 7] 21)25]| 29 33| 37| 41 45| b9
DR OUT| &
SA OUT| 6
c 2 10] 14 18] 221 26| 30| 341 38| 42| 46| 50
DR OUT 7
SAOUT}| 9
D 3 1150 191 23| 27{3113539]43] 47| 51
DR OUT| 10
SA = Sense Amp
DR = Data Register
DCP PROGRAM REGISTER TEST POINTS
P-R P-L TAGS
POO FBHATL P24 FBHA3T P48 FBHALL
PO} HA7M P25 HA2E P49 HATM
PO2 HA7G P26 HAST P50 HAIG
P03 HA7S P27 HABE P51 HATS
PO4 HB7L P28 HB3T
POS HB7M P29 HB2E
P06 HB7G P30 HBIT
PO7 HB7S P31 HBSE
Po8 HC7L P32 HC3T
] HC7M P33 HC2E
P10 HC7G P34 HCST
P11 HC7S P35 HC8E
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DCP PROGRAM REGISTER TEST POINTS (Cont)

DATA' COMMUNICATIONS SYSTEM

P-R P-L TAGS
P12 ~ HD7L P36 HD3T
P13 HD7M P37 HD2E
P14 HD7G P38 HDIT
P15 HD7S P39 HDBE
P16 FOBL Pho FD4T
P17 FD8M P FD3E
P18 FD8G Ph2 FEOT
P19 FO8S P43 FDYE
P20 FESL Phh FE4T
P21 FE8M P45 FE3E
P22 FE8G P46 FFOT
P23 Fe8S P47 FESE
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DATA COMMUNICATIONS SYSTEM

DCP MEMORY X DECODE: OCTAL TO LINE CONVERSION

faafo]1]2 swITeH
1f1l1 .1.2 8P7_(+)
oJ1]1 -1.2 596 (+)
1jo]a .2, BPS_(+)
ojol1 .2 8P4 _(+)
110 2 SP3 (+)
[BENE] .3 892 _(+)
1j0])0 .3 SPL_(+)
ofojo .3 m(o)l:]
X elalsls sl ]

m[3f«a]s SWITCH A olil2[3lelsl6]7 SuITCH
| Swrres |

ojojo 0 (+) 0 olz6| 28| ¢jao|6j23]| o =)

1lo]e a1 (I 2 8|aafof26 12|28 a0 | 1 )

olile 593 (] 3 [33[esls4lsofsefsalsslse| 2 F— =

1{1]0 83 (n}—] 3 |eo|seuz|ssleajoofesioa| 3 )

ol e (D 4 sjaa]7]asiafaz|3)10] 4 )

1jofa 8p5 (i 5 J13laefislm|elasfuifar]| s )
RS ()]

of1]1 8P6_(+) 6 |37|salssjsslasfenfssisi]| e )

1f1]: 8P7_(+) 7 |es|erlerjesar]sr]as]se | 7 I

A

oj1[/2]|3f4|5]6|7]|m SWITCH

Q1 ()

36 ()

308 ()]

8qt_(-)

53 ()

5qa ()]

5Q1 (-}

3 (-
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DATA COMMUNICATIONS SYSTEM

DCP MEMORY Y DECODE: OCTAL TO LINE CONVERSION

[mw]e]7] 8
1f1]1
ol1]1a
1{of2
olofa
AR
ofa]d
1folo I
olofo l
YC
mlshola YD ol1|a[s|e|5l6|l7 swrren
ojojo —1 o | ojae| 3aej22j8[m| 5| o SQo0 ()
1]olo 1 | s]asfn1]27[30faef29[23 | 1 +s@ ¢-)
olifo — 2 | 32|48]35(s1 5438|5337 2 5@z )
1f1]e 3 «:uuuu«sx»c_& 3 s )
olof1 m TR 3|18} 1]17(20] ¢j23} 7 4 [Tses )
1|of1 s [10fae] s]as[zafazmis | 5 |—Isqs ¢-)
ol1f1 — e | 34|s0ls3sn[sa[36]s5]30 | ¢ [—{sqe ()
1)1]1 b 7 [ a2]s8|aa[s7]ecfas]esfer | 7 s o)
Y5 |
0]1]|2{3]4|5[6f7]r CH

o~
0

o~
D

[~
0

-~
0

HEHEE

0
U3 103 103 IO 8 108 1O

-~
0
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DATA COMMUNICATIONS SYSTEM

DCP CLUSTER MASK FLIP-FLOP TEST POINTS

FF Output Terminal Location
CMOO EXEN..0A BAOC
01 EXEN..1A BAOM
02 EXEN..2A BAON
03 EXEN..3A BAOI
oh EXEN. .OBl DAIC
05 EXEN..1B DAOJ
06 EXEN..2B DALF
07 EXEN..3B DAOH
08 EXEN..OC DAOK
09 EXEN..1C DAl
10 EXEN..2C DALY
2] EXEN..3C DAON
12 EXEN..OD BAOF
13 EXEN..1D BAIF
14 EXEN..2D BAlI
15 EXEN. .30 BAIQ

DCP ADDRESS REGISTER TEST PQINTS

B 6700 8 6700
Address Source Address Source
BAOD 0F9X BA09 BFIL

BAIO BF9X
BAOI BF8Y

BAII DF8V
BAO2 BF9U

F8R BAI2 DF9U

8A03 B BAI3 DF8R
BADY BFON BAlY DFIN
8A05 BF3B BAIS DF9B
BAO6 BFID BAI6 DF3D
BAO7 BF9F BAI7 DFSF
BAOS BFOH BAIB DF9H ~

BA19 DFIL
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DATA COMMUNICATIONS SYSTEM
DCP DISPLAY INTERFACE TEST POINTS

FBFBO
0 1

wil.... (SCEA....)

(EX...L..)
(RUN..L..)

(SCM. .F..)

DIMO.B.O

NYXELCCHV IO TZICNXAC~IONMTO® D

P 1 Backplane

FBFB2
1

INIS.::: (sc.c....)

(CAN..L..)
(FLT..F..)

INI2.... (SC.B....)

STFE.S..
DIMO.B.O

NXXE<CAWROCUVEZIrARC—XOMMOOI>

o
N
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DATA COMMUNICATIONS SYSTEM
DCP DISPLAY INTERFACE TEST POINTS (Cont)

FBFBY4
0 1
A
[
[ P34..L..
D IN15.... (BSTH)
E P50, .F..
F BBO2....
[
(MACC.F..) H INVh.... (SC.D)
(MCYN. .F.) | €BOZ....
J EBO2....
K EBIO....
L EBIS....
M c8T2....
N
P EBO6. ...
Q EBl&4....
R EB22....
3 BKST.S..
T
1] A2...S..
v
W Al..1S..
DIMO.B.O X BKGO.S. .
Y
z
P3
FBFB6
0 1
A
B
BBP1.... c
SET..S.. [
P39..F., E PS1..F..
P35..L.. F BBO3....
PR...S.. G
(PYCW..LM) INO7.... H
(PYCP.F..) INOG.... | CBO3....
DBO3. ... J EBO3....
DBl}.... K EBIN....
0819.... L EB19....
BBT3.... M
BBO7.... N
DBO7.... P €BO7....
DB15.... Q EBIS....
DB23.... R EB23....
SET..... s
CMR..S.. T
€BO7.... 1 HOPL.S. .
STFL.S.. v
RST.... w CLER.S. .
DIMO.B.O X
Y
z

b
&
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DCP DISPLAY INTERFACE TEST POINTS (Cont)

FBHG2

1
w
=
nEMroes

h
N
&

H R

Pl Ll sl uthl sl =t el alby]

N<XXECCAVWDOTVZIrXRC—IOTMMOOIP

o
w
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PO2..

P26..
P24, .
SET.
P25T.

L.
.L..
WFoo
eoles
.F..
.F..

nre-n

DATA COMMUNICATIONS SYSTEM

PIIT.L..

o
=
o
1
"~

YTVOVOUVTVD
W E—=NENED
W=mR~NW o

o)
£
Q

S
.L..
.Fo.
.Leo
.F..
.F..

.Fa

L..

i..

F..

FBHGA

NAXECCAVNIOTVZIrAC—IOTIMOO T

o
o

PL6T
PU3T
RUN.
PATT

P42,
P42T

nmeEmem

-mee
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DATA COMMUNICATIONS SYSTEM

DCP CLUSTER EXCHANGE TEST POINTS

CARD

LOCAT IONS
EX.#1: FABC6
EX.#2: FADC6
MX: FAFC6

PRINTED IN U.S. AMERICA

CLK3.
CNEZ,
AAROZ.
HLDX,
AC2Z,
MIPR.
ACOZ.
AAIZ,
AA2Z.
AA3Z.
HLDZ.

CLK
Lic
LBP
X1
LsP
X1
LBP
LBP
124
LBP
Lic

DESY/IX1

AlOZ.
AlBZ.

LBP
LBP

DISI/LXC

AI15Z.
Al6Z,
CAGY.

L8P
LBP
BX1

XPIF/FX)

A2z,
ACGX.

LBP
X1

XY1D/LBP

IN<><l:<<:-lw>u.ovzz|—><L-::|n-nmonm>l

DESX.
X1
AC3Z.
Achz.

SXP1

WREZ,
ACIZ.
Al7Z,
MC.Y.
CWRX.
MC.X.

ANz,
Alhz,

X1

LBP
LBP

Lcl
L8P
LBP
X1
X1
™

L8P
LBP

XPFZ/LXC

AI3Z.

XP1J.
XPIF.
CANX,
WAGY .

LBP

LXc
FXI
™
BX1

CARD
LOCATIONS
EX.#1: FABC?
EX.#2: FADCT
MX: FAFCT
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DATA COMMUNICATIONS SYSTEM

DCP CLUSTER DISCRETE VOLTAGE TEST POINTS

~12 Volt Circuits

Name Source Destination

Mi12,val

MI12.v02

Mi12.V03 HAOE JATW
MI12.V04 HAOF JAW
Hil12.v05 HAOG JAIW
MI12.V06 HACH JBOW
MI12,407 - HADI JB3W
M1 12.v08 HAOJ JB6W
Mi12,.v09 HAOK JBMW
MI2.v10 HAOL LAIW
Mi12.vit HAOM LA
Mi12,V12 HAON LA™
MI12.V13 HAOP LBOW
M12.VHe HAOQ LB83w
Hi12.Vi5 HAOR LB6W
M12.V16 HAOS LB
M2.V7 HAOT LC2w
ME12.v18 - HAOU LCSW
Mi12.V19 HAOV LC7W
+12 Volt Circuits

Name Source Destination

PLIZ2. VO HAIC FAIK
PLI2.v02 HALD FAIL
PLl2.vo3 HALE JALX
PL12.VOk HALF JARX
PL12.VO0S. HALG JATX
PL12.V06 HATH J8OX
PLI2.vO7 HAH JB3X
PLI2.VOB HALY JB6X
PLI2. V09 HAIK JBIX
PLI2. VIO (HAIL LAIX
PLI2.VI) HAIM LA&RX
PLI2.VI2 HAIN LA7X
PLIZ2.VI3 HAIP LBOX
PLI2.VIH HAIQ £B3X
PLI2.VIS HAIR A £86X
PLIZ, V16 HAlS 1BIX
eLi2.7 HAIT Leax
pPLIZ.VIB HAIU LESX
PLI2.VI9 HATV LC7X
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DATA COMMUNICATIONS SYSTEM

ADAPTER CLUSTER INPUT REGISTER BIT ASSIGNMENTS

ASYNCHRONOUS SYNCHRONOUS AUTO CALL TOUCH TONE VOICE RESPONSE
1RIF CD- DATA TERM CD- DATA TERM DPR- DIGIT CD~ DATA TERM
READY READY PRESENT READY
1R8F CA~ REQUEST CA~ REQUEST CRQ- CALL DR- DATA
TO SEND TO SEND REQUEST RECEIVE
IR7F $B~ SUPERVISORY SB- SUPERVISORY PND- PRESENT D4- DATA
REC. DATA NEXT DIGIT BIT &
I R6F CZ- RESTRAINT D0- RECE!VE b3- DATA WP~ WORD
RECE | VED CLOCK BIT 3 PULSE
IR5F TW- TWO WIRE DB- TRANSMIT
CLOCK
IREF CF- CARRIER CF- CARRIER CF= CARRIER PP~ PHRASE
DETECT DETECT PULSE
IR3F CE- RING CE- RING DLO- DATA LINE | CE- RING
INDICATOR INDICATOR OCCUPTED iNDECATOR
1 R2F €C- DATA SET CC- DATA SET PWi- POWER CC- DATA SET RY- READY
READY READY ENDICATION READY
IRIF CB- CLEAR TO CB- CLEAR TO €05 CALL ORIG.| D2- DATA
SEND SEND STATUS BIT 2
FROF BB- DATA BB- DATA ACR= ABANDOI D1- DATA
RECEIVE RECE IVE CALL/RETRY BIT }

ADAPTER CLUSTER OUTPUT REGISTER BIT ASSIGNMENTS

ASYNCHRONOUS SYNCHRONOUS AUTO CALL TOUCH TONE VOICE RESPONSE]
ORSF | €D~ DATA TERM €D~ DATA TERH DPR- DIGIT CD- DATA TERM | RS- RESET
READY READY PRESENT READY
ORWF -| CA- REQUEST CA- REQUEST CRQ- CALL DR- DATA SP- SHIFT
TO SEND TO SEND REQUEST RECEIVE PULSE
OR3F | €D~ FAST N8B~ NUMBER ATT- ATTENDANT
DISCONNECT BIT8
OR2F | SA- SUPERVISORY | SA- SUPERVISORY | NBA- NUMBER 00S~ OUT OF
TRANS. DATA TRANS, DATA BIT & SERVICE
ORIF | RS- RESTRAINT NB2- NUMBER ABA- ANSWER
TRANSHIT BIT 2 BACK A
OROF | BA- DATA 8A- DATA NBi- NUMBER ABB- ANSWER 01- DATA INPUT
TRANSMIT TRANSHIT BIT 1 BACK B
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DATA COMMUNICATIONS SYSTEM

ADAPTER CLUSTER MAINTENANCE REGISTER BIT ASSIGNMENTS ~

Blt

Function

HR6F
MRSF
MRAF

MRIF,OF

MR3F,2F = 3

2

NWo -

© -

Disconnect Exchange No. 1
Disconnect Exchange No. 2}( See Note |
Inhibit IR bus input to IRnF
Return next Write information to OCP
{see Note 2)
Display CIR on mafntenance exchange
(see Note 3}
Inhiblt writing Tn 1C memory
idle
Inhibit positional Interrupt priority
Open maintenance exchange window
(see Note 4)
Set Single Step Translation flip-flop to )
Idle

.

NOTE

1. When either exchange is disconnected, CAN's to the
assoclated DCP are inhibited. An exchange can logically
be disconnected only if the maintenance exchangs is

connected.

2. Wwhen MR3F, 2F equal 3, the next write information from
a DCP will be returned to the DCP with a CAN. MR3F, 2F

are reset to 0.

3. Must be used in conjunction with Kaintenance Display panel.

4. Maintenance Exchange crosspoint is normally set every 12.6
microseconds and only during a 200 nanosecond window,
When MRIF, OF equal 2, the timing restriction is removed
and the maintenance exchange can access with only conflict

restrictions.
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DATA COMMUNICATIONS SYSTEM

TIMER ADAPTER TIMING PERIOD

Toggle Time Period Normal Multiplier Expanded Multiplier
Bits (MS) Range in MS(1-31) Range in MS(32-62)
000 0.0064 0.0064 - 0.192 13.11 - 25.40
001 0.0512 0.192 - 1.536 52.43 - 101.6
| 010 0.4096 1.536 - 12.228 '209.7 - 406.3
i 01t 3.27 12.228 - 98.1 838.9 - 1625
100 26.2 98.1 - 786 3355 - 6501
101 209.7 786 ~ 6291 13422 - 26005
10 1677 6291 - 50310 53687 - 104019
m 13421 50310 - 402630 214748 - 416075

MAINTENANCE DISPLAY CLUSTER ADDRESSING

Adapter Control Field Adapter Information Miscellaneous
Register [2:3] Register
(Length)
0 Type {h:5] 15:1)=F.).P.F.
! c2 8:9] CC3F = C2QF
2 BC/BI [6:3] [3:4] CC3F=Clean Housd
3 SC/SA {4:2] [2:3] COOF=[5:1];
Cl0F=[6:1]
L CT/BT [8:2] [6:7)
5 c [8:9)
6 iR [8:9) CC3F = IR9F
7 MR (6:7]
345AC3F PT [7:8] Write only in
PT field
7*AC3F OR [7:2]1 [#:2] [1:2] Interrogate OR
only
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CTuL INTEGRATED CIRCUITS

CTul INTEGRATED CIRCUITS ‘

There are six basic CTuL logic circuit elements:. The 'And" gate, JK
Flip-Flop, RS Flip-Flop, Memory Cell, tnverter and Buffer. These cir-
cult elements are employed in 11 unlique- kages. . These &

(usually called IC's or chips) have 14 pins and can have from | to 4
independent circuits bullt on the same silicon ¢hip. :The CTul circults
(Complementary Transistor Mlcro Logic) consist of PNP and NPN tran-
sistors and resistors integrated on a siticon chip.

The chip Is housed In a ceramlc package which has a key at one end. The
part number of each chip type is stamped on the top of the package.

The voltages required for CTul IC's are +4.5, -2 and ground. The volt-
age pins are the same for all IC packages, except the memory cell which
does not use -2V, -

+h.SV Pin M
-2v Pin L
Ground Pin E
IC Pin Numbering:
— e e
A P
B ToP N
¢ VIE M (s4.5v)
D L (-2v)
(Ground) E K
F J
[ H

CTuL circuits function on Positive Logic. . A "'True" level is approxi-
mately +2.5V, a "False” level is around -.5V. (See page 2-2)

7
{
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CTuL INTEGRATED CIRCUITS

CTuL Voltage Levels:
+2.85V

NOMINAL TRUE LEVEL

+2.25V

MINIMUM TRUE LEVEL AFTER 3 LEVELS OF LOGIC

+1.65V — @200MV/LEVEL

0.4V ALLOWABLE NOISE

+1.25V .

GREY AREA - SWITCHING OCCURS WITHIN

THESE LIMITS

+0.85V —

0.7V ALLOWABLE NOISE

+0.13V MAXIMUM FALSE LEVEL AFTER 3 LEVELS OF LOGIC

@160MV PER LEVEL

-0.35v
«NOMINAL FALSE LEVEL
-0.6v

NOTE: Voltage levels at 27°C
with maximum dc load.
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CTul INTEGRATED CIRCUITS

B 6700 Integrated Circuit Chips (Cont)

LATIOC
HIGH -SPEED HIGH PERFORMANCE.
DIFFERENTIAL OPERATIONAL AMP
COMPARATOR S-1907 6553
2 FFSET NULLHe h
GRD = U il 0 4] U -V
- v+ INV INPUT
NoN-inv oouTPuT
INPUT | Pourpur  NONUNVY ,
! OFFSET
INV INPUT . v.el Forrse
3 |
TO-99 J0-99
GRE, QOUTPUT °F’f,5L+
NON- IV INPUT €S OUTPUT.
INPUT NG NV
NV N\ NON-INY o OFFSET
INPUT N.C INPUT u NULL

v- (T0 CASE) V-(TO CASE)

®

REED RELAY REED RELAY
5-23004377 $-2300 5903
Y2
Y S T L
it || e o e
3 12
Vcc'j J Pswp 34 12
| 1
vede! FE : i 49 o
RO l Foup 54 =10
6 .] L _Lde 6 Y
GRD B SHLD GRDT M i %
sw! 2w 7 e
SPST opsT

oW os o

PRINTED IN U.S.

Q=TRUE OUTPUT; = FALSE OUTPUT; C=CLOCK.
ALL CHIPS SHOW TOP VIEW.
MARK (R) DENOTES FAIRCHILD INTEGRATED CKT.

GCF'S ARE NOT INTERCHANGEABLE WITH
GAF'S OR GCP'S.

“C" TYPE CHIPS (200 SERIES MACH NO.S ARE
REPLACEABLE. WITH TYPE "A'S (100 SERIES
MACH NO.S) BUT "A" TYPES ARE NOT REPLACE-
ABLE WITH TYPE "¢C's.
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CTuL INTEGRATED CIRCUITS

B 6700, integrated Circuit Chips (Cont)

{103) MDL-1123 9134

~_/
N o INPUT -2 D D
Gl > real ,
IN?‘UT
aYa j%
w4
L r3ly
w3 4%%
K relc
S hwez jﬁ
Rl
R $ o
£ED N | ooTirE
PR YA
OYTPUT-1 F
MEM CELL
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CTul INTEGRATED CIRCUITS

B 6700 iIntegrated Circuit Chips (Cont)

LINEAR PRECISION
VOLTAGE REG
S5-1908 0266

(7233¢C

PRINTED IN U.S. AMERICA

LINE AR
OPERATIONAL AMP
$-1907 7726

OFFSET
NULL-A
iPOF- N
-N
NON-INY, OUT-A
INPUT-A'
OFFsET
NULL-A
V- u
NON-INV,]
INPUT-8
Ny ouT-8
INPUT-BT Ve
QFFSET, 8

NULL-B

DUAL JK/D FLIP FLOP
FFAN -1909 0505

Jo A P QO
KO B N GO
0o C M Vee
MO D L Vee
GRD E! K PO
M F g @
o & H Gl
Ki R S Jt

(9828)
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FINAL ACCEPTANCE PROGRAMS

INDEX OF FINAL ACCEPTANCE PROGRAMS

MAIN FRAME AND PERIPHERALS
Name

Card Punch and Card Reader
Core Memory

Disk File

Display Units System

Line Printer (Buffered and
Unbuffered)

Magnetic Tape System
Multiplexor

Processor All Orders

DATA COMMUNICATIONS SUBSYSTEM

Auto Call Procedure Routine
Back-Back Test

Bootstrap Local Memory (LM)/
Main Memory (MM) Loader

Can Test

Card Local Memory (LM)/
Main Memory (MM) toader

Cluster All Orders

Cluster Test Routine

Data Modify Utility Routine
DCP All Orders Test Routine
Executive Controller

1/6 Control

PRINTED IN U.S. AMERICA

Specification
Number
T-1913-5433
T-1913-5110
T-1913-5516
T-1913-4956
T-1913-5359

T-1913-5276
T-1913-5037
T-1913-5193

Specification
Number

A-1917-3434
A-1917-3491
A-1917-3616

A-1917-3509
A-1917-3590

A-1917-5672
A-1917-3483
A-1917-3657
A-1917-3525
A-1910-6046
A-1917-3608
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8-91/92

DATA COMMUNICATIONS SUBSYSTEM {Cont)

Name
Line Cluster Status Routine
Local Memory Test Routline

Main Memory (MM}/Local
Memory (LM) Loader

Memory Modify Routine
Pre-enable and Disable Utility
Pseudo Control

Tape-Disk Loader

TC500

"Teletype'' Procedure Routine

"Touch-Tone'! Voice Response
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FINAL ACCEPTANCE PROGRAMS

Specification
Number

A-1917-3517
A-1917-3533
A-1917-3624

A-1917-3582
A-1917-3665
A-1917-3475
A-1917-3640
A-1917-3442
A-1917-3426
A-1917-3453
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