






Bits 24-27 of the return contain the present values of the column address 
strobes to the four array boards in the group selected by the single step 
address given by function 5. Other information in the return (in some or all 
of bits 7-14 or occupying the entire word) depends on the ECC command in 
bits 25-27 of the function. These commands are as follows. 

o Read the contents of the ECC register in return bits 7-13. This regis
ter regularly receives each ECC code read from storage, but the set
ting of any function 0 error flag locks it, and it remains static until 
the error flags are cleared or ECC command 2 is performed. 

1 Read the syndrome register in return bits 7-12. This register regu
larly receives the syndrome produced by comparing each ECC code 
read from storage with that generated by the ECC circuits for the 
word read. But the setting of any function 0 error flag locks the regis
ter, and it remains static until the error flags are cleared or ECC 
command 2 is performed. The syndrome actually identifies which bit 
is in error, provided there is only one, and is zero when there is no 
error. 

2 Using function bits 7-13 as an ECC code (as though read from stor
age), run through a correction pass on a zero data word, and send back 
the corrected data word as the return for the function. 

3 No-op (may be used to read the column address strobes). 
4 If bit 15 out is 1, load bits 7-13 into the complement register; in any 

event read the contents of this register in return bits 7-13. Before 
each word is written in storage, bits of its ECC code corresponding to 
Is in the complement register are complemented. This of course 
makes it appear that the word is in error when read - for normal 
operation the complement register is kept clear. 

5 Do ECC command 4, but then cause the very next write to store the 
contents of the complement register as the ECC code in place of that 
generated by the ECC circuits. 

6 Read the saved ECC code and spare bit in return bits 7-14 (see com
mand 7). 

7 On the next write, save the generated ECC code and whatever is 
written in the spare bit for subsequent reading by command 6. 
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Function 7, Return 

* * * * * * * * 
BIT SUBSTITION RAM CONTENTS 

BIT NUMBER I IGNORE I 
I I 

o 2 I 3 4 6 
8 I 9 I 10 I I I I 12 SIN,;LE PA~~TY 

15 16 17 

WRITE ENABLES 
(SINGLE STEP) 

18 I 19 I 20 I 21 I 22 I 23 
o I 1 I 2 I 3 

28 I 29 I 30 I 31 I 32 I 33 24 25 26 27 

The software can use the spare bit as a substitute for any other bit in a 
MOS word, but the substitution must be the same for all words in a given 
8K half subblock. If bit 15 is 1, the coptents of bits 7-14 are loaded into the 
substitution RAM at the location for the half subblock selected by bits 
21-27. In the data for the RAM, bits 7-12 give the number of the MOS
word bit for which the spare is substituted, and a 1 in bit 13 causes the 
controller to ignore single errors - the controller still corrects such errors, 
but does not set the related flags (bits 1 and 3 in the function 0 return). Bit 
14 must be adjusted to produce odd parity in the contents of the RAM 
location. Note that a RAM location must be set up for every half subblock 
used in the MOS array, even if only to substitute the spare bit for itself (bit 
43) and to ensure correct parity. Note also that the selections made in bits 
21-27 correspond to physical parts of the storage array that respond in a 
given access, not to the addresses supplied over the S bus (see function 12). 

The return word supplies the contents of the RAM location selected by 
the function, and the present values of the write enable signals to the four 
array boards in the group selected by the single step address given by 
function 5. 

Function 10, To Memory 
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CONTROLLER SELECT VOLTAGE ENABLE VOLTAGE 
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0 I 1 I I I I 12.60 I 5.25 1-2.101-5.46 12 I 5 I -2 1- 5.2 
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ENABLE 
7 -14 

15 

I 
OISABLE FUNCTION 
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CORCTION DC BAD 

I I I I I I I I I 0 I 1 I 0 I 
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Function 10, Return 
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7-15 If bit 15 out is 1, Is in bits 11-14 select which voltages are to be 
margined in subsequent operation; and for any voltage running 
on margin, a 1 or 0 in the corresponding bit among bits 7-10 
selects the margin value. E.g. if bit 12 is 1 selecting a margin for 
5 volts, a 1 in bit 8 selects 5.25 volts, whereas a 0 selects 4.75. In 
other words, Is select high margins in absolute value, Os select 
low margins (11.40, 4.75, -1.90, -4.94). Margins enabled and se
lected are identified in the return word. 

26 A 1 in this bit sent out disables the correction circuits, so that 
although errors are still detected, any incorrect word is sent back 
over the bus as is. A 0 reestablishes error correction, and the 
same bit in the return indicates the current state of the correc
tion logic. 

27 A 1 in the return bit indicates bad dc levels in the storage unit, 
meaning battery backup has failed. A 1 in the bit sent out clears 
the flag. 

Function 11, To Memory 
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Function 11, Return 
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~0--~--~-2-+1--~~~~--r--6~--~~8--~-9~--\0~--\1-+1--1-2~-\-3~-1-4-+1--15~1~ 
* * * * * * * 

TIMING RAM CONTENTS 
14K 

(- DSEL 
CYCLE 

I 1 I WRITE rD HALF\ DATA I CLEAR 
~NABLE) 

ENABLE) 

I I RAS CAS PARITY ENABLE A PHASE READY BUSY I 
18 19 20 2\ n 23 I 24 25 26 I 27 2 8 2 30 1 32 

The software must set up the timing characteristics of each controller for 
the MOS RAMs used with it. To time various signals the clock steps 
through the locations of a timing RAM, whose bits control the on and off 
states of those signals. If bit 20 out is 1, the contents of bits 21-27 (adjusted 
for odd parity) are loaded into the timing RAM at the location specified by 
bits 13-19. Whether loaded or not, the contents of the selected location are 
returned in the same bits.4 

4 The signals represented by bits 29 and 30 in the return are not used and are read as 0 and 
1 respectively. 
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Function 12, To Memory 

* * * * * * * 

I 
CONTROLLER 

I leA;'" I 
SET UP ADDRESS RESPONSE 

ENABLE 

I I 
8 -14 

a 1 
GROUP BLOCK I NOT 

I I I I I I I I HERE I 
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* * * * * * 
BLOCK PART OF PHYSICAL ADDRESS FUNCTION 

14 I 15 I 16 I 17 I 18 I 19 

32 33 34 
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a 
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Function 12, Return 
* * * * * * 

I 
ADDRESS RESPONSE RAM CONTENTS 

• PARITY I I GROUP I BL~CK I H~~TE I I 

o 2 I 5 I 6 8 9 10 II I 12 13 14 15 16 17 

18 19 20 I 2 I 22 23 I 24 25 26 27 28 29 I 30 31 32 I 33 

The high order six bits in a physical address on the S bus specify a particu
lar block of storage, but there is no predetermined relationship between the 
actual blocks and those bits. Instead when an address appears on the bus, 
the left six bits are used, in every controller, to access a location in an 
address response RAM whose contents indicate whether the corresponding 
block of storage is connected to that controller, and if so, which one it is. 
The software can create a contiguous address space with any desired corre
spondence to storage, even deleting blocks to avoid unacceptable error lev
els. If bit 15 out is 1, the contents of bits 8-14 (adjusted for odd parity) are 
loaded into the address. response RAM at the location specified by bits 
20-25, which represent the left six bits of a physical address. If a storage 
block with this controller is to respond to the given physical block address, 
the data given for that RAM location must identify it by group and block; 
otherwise a 1 in bit 14 inhibits any response to that address at this control
ler. The return word supplies the contents of the selected RAM location. 

When a word read from memory has good parity but a nonzero syn
drome (see function 6), there must be two bits that are in error. When this 
happens the memory sends the bad word to the processor along with an 
indication that the error is uncorrectable. All may not be lost 
however - it is possible to recover the data provided that at least one of 
the bad bits is a hard failure. To do this we must know the syndromes for 
the bits, and these are as follows, where the syndromes are given as three 
octal digits corresponding to their position in hits 7-12 of the return word 
for function 6. 
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Bit Syndrome Bit Syndrome Bit Syndrome 

0 014 14 120 28 214 

1 024 15 124 29 220 

2 030 16 130 30 224 

3 034 17 134 31 230 

4 044 18 140 32 234 

5 050 19 144 33 240 

6 054 20 150 34 244 

7 060 21 154 35 250 

8 064 22 160 36 200 

9 070 23 164 37 100 

10 074 24 170 38 040 

11 104 25 174 39 020 

12 110 26 204 40 010 

13 114 27 210 41 004 

Then follow this procedure. 

1. Get the bad word and its syndrome. Since the bad bits can be anywhere, 
also get the ECC for the word. (Available through function 6). 

2. Write the complement of the bad word back into the failed location. 

3. Read the complement and take the equivalence of that word with the 
original bad word (including their ECCs). 

4. If the result is zero or contains more than two Is, nothing can be done. 

5. If exactly two bits are set in the equivalence, then exclusive OR it into 
the original bad word and the result is the correct data. 

6. If there is one bit set in the equivalence, then it identifies one of the bad 
bits in the original word. Get the syndrome for it from the table above 
and look up that syndrome in the left column of the large table below. 
Among the entries for that syndrome find the pair of numbers that 
includes the number of the known bad bit. The other number in the 
pair identifies the other bad bit. (If no such bit pair can be found, you're 
out of luck). 

Syndromes us Error Pairs 

004 00,40 01,39 02,03 04,38 05,06 07,08 09,10 11,37 12,13 14,15 16,17 
18,19 20,21 22,23 24,25 26,36 27,28 29,30 31,32 33,34 41,42 

010 00,41 01,03 02,39 04,06 05,38 07,09 08,10 11,13 12,37 14,16 15,17 
18,20 19,21 22,24 23,25 26,28 27,36 29,31 30,32 33,35 40,42 

014 00,42 01,02 03,39 04,05 06,38 07,10 08,09 11,12 13,37 14,17 15,16 
18,21 19,20 22,25 23,24 26,27 28,36 29,32 30,31 34,35 40,41 

020 00,03 01,41 02,40 04,08 05,09 06,10 07,38 11,15 12,16 13,17 14,37 
18,22 19,23 20,24 21,25 26,30 27,31 28,32 29,36 39,42 

024 00,02 01,42 03,40 04,07 05,10 06,09 08,38 11,14 12,17 13,16 15,37 
18,23 19,22 20,25 21,24 26,29 27,32 28,31 30,36 39,41 
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030 00,01 02,42 03,41 04,10 05,07 06,08 09,38 11,17 12,14 13,15 16,37 
18,24 19,25 20,22 21,23 26,32 27,29 28,30 31,36 39,40 

034 00,39 01,40 02,41 03,42 04,09 05,08 06,07 10,38 11,16 12,15 13,14 
17,37 18,25 19,24 20,23 21,22 26,31 27,30 28,29 32,36 

040 00,06 01,08 02,09 03,10 04,41 05,40 07,39 11,19 12,20 13,21 14,22 
15,23 16,24 17,25 18,37 26,34 27,35 33,36 38,42 

044 00,05 01,07 02,10 03,09 04,42 06,40 08,39 11,18 12,21 13,20 14,23 
15,22 16,25 17,24 19,37 26,33 28,35 34,36 38,41 

050 00,04 01,10 02,07 03,08 05,42 06,41 09,39 11,21 12,18 13,19 14,24 
15,25 16,22 17,23 20,37 27,33 28,34 35,36 38,40 

054 00,38 01,09 02,08 03,07 04,40 05,41 06,42 10,39 11,20 12,19 13,18 
14,25 15,24 16,23 17,22 21,37 26,35 27,34 28,33 

060 00,10 01,04 02,05 03,06 07,42 08,41 09,40 11,23 12,24 13,25 14,18 
15,19 16,20 17,21 22,37 29,33 30,34 31,35 38,39 

064 00,09 01,38 02,06 03,05 04,39 07,41 08,42 10,40 11,22 12,25 13,24 
14,19 15,18 16,21 17,20 23,37 29,34 30,33 32,35 

070 00,08 01,06 02,38 03,04 05,39 07,40 09,42 10,41 11,25 12,22 13,23 
14,20 15,21 16,18 17,19 24,37 29,35 31,33 32,34 

074 00,07 01,05 02,04 03,38 06,39 08,40 09,41 10,42 11,24 12,23 13,22 
14,21 15,20 16,19 17,18 25,37 30,35 31,34 32,33 

100 00,13 01,15 02,16 03,17 04,19 05,20 06,21 07,22 08,23 09,24 10,25 
11,41 12,40 14,39 18,38 37,42 

104 00,12 01,14 02,17 03,16 04,18 05,21 06,20 07,23 08,22 09,25 10,24 
11,42 13,40 15,39 19,38 37,41 

110 00,11 01,17 02,14 03,15 04,21 05,18 06,19 07,24 08,25 09,22 10,23 
12,42 13,41 16,39 20,38 37,40 

114 00,37 01,16 02,15 03,14 04,20 05,19 06,18 07,25 08,24 09,23 10,22 
11,40 12,41 13,42 17,39 21,38 

120 00,17 01,11 02,12 03,13 04,23 05,24 06,25 07,18 08,19 09,20 10,21 
14,42 15,41 16,40 22,38 37,39 

124 00,16 01,37 02,13 03,12 04,22 05,25 06,24 07,19 08,18 09,21 10,20 
11,39 14,41 15,42 17,40 23,38 

130 00,15 01,13 02,37 03,11 04,25 05,22 06,23 07,20 08,21 09,18 10,19 
12,39 14,40 16,42 17,41 24,38 

134 00,14 01,12 02,11 03,37 04,24 05,23 06,22 07,21 08,20 09,19 10,18 
13,39 15,40 16,41 17,42 25,38 

140 00,21 01,23 02,24 03,25 04,11 05,12 06,13 07,14 08,15 09,16 10,17 
18,42 19,41 20,40 22,39 37,38 

144 00,20 01,22 02,25 03,24 04,37 05,13 06,12 07,15 08,14 09,17 10,16 
11,38 18,41 19,42 21,40 23,39 

150 00,19 01,25 02,22 03,23 04,13 05,37 06,11 07,16 08,17 09,14 10,15 
12,38 18,40 20,42 21,41 24,39 

154 00,18 01,24 02,23 03,22 04,12 05,11 06,37 07,17 08,16 09,15 10,14 
13,38 19,40 20,41 21,42 25,39 

160 00,25 01,19 02,20 03,21 04,15 05,16 06,17 07,37 08,11 09,12 10,13 
14,38 18,39 22,42 23,41 24,40 

164 00,24 01,18 02,21 03,20 04,14 05,17 06,16 07,11 08,37 09,13 10,12 
15,38 19,39 22,41 23,42 25,40 

170 00,23 01,21 02,18 03,19 04,17 05,14 06,15 07,12 08,13 09,37 10,11 
16,38 20,39 22,40 24,42 25,41 

174 00,22 01,20 02,19 03,18 04,16 05,15 06,14 07,13 08,12 09,11 10,37 
17,38 21,39 23,40 24,41 25,42 

200 00,28 01,30 02,31 03,32 04,34 05,35 26,41 27,40 29,39 33,38 36,42 
204 00,27 01,29 02,32 03,31 04,33 06,35 26,42 28,40 30,39 34,38 36,41 
210 00,26 01,32 02,29 03,30 05,33 06,34 27,42 28,41 31,39 35,38 36,40 
214 00,36 01,31 02,30 03,29 04,35 05,34 06,33 26,40 27,41 28,42 32,39 
220 00,32 01,26 02,27 03,28 07,33 08,34 09,35 29,42 30,41 31,40 36,39 
224 00,31 01,36 02,28 03,27 07,34 08,33 10,35 26,39 29,41 30,42 32,40 
230 00,30 01,28 02,36 03,26 07,35 09,33 10,34 27,39 29,40 31,42 32,41 
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234 00,29 01,27 02,26 03,36 08,35 09,34 10,33 28,39 30,40 31,41 32,42 
240 04,26 05,27 06,28 07,29 08,30 09,31 10,32 33,42 34,41 35,40 36,38 
244 00,35 04,36 05,28 06,27 07,30 08,29 09,32 10,31 26,38 33,41 34,42 
250 00,34 04,28 05,36 06,26 07,31 08,32 09,29 10,30 27,38 33,40 35,42 
254 00,33 04,27 05,26 06,36 07,32 08,31 09,30 10,29 28,38 34,40 35,41 
260 01,34 02,35 04,30 05,31 06,32 07,36 08,26 09,27 10,28 29,38 33,39 
264 01,33 03,35 04,29 05,32 06,31 07,26 08,36 09,28 10,27 30,38 34,39 
270 02,33 03,34 04,32 05,29 06,30 07,27 08,28 09,36 10,26 31,38 35,39 
274 01,35 02,34 03,33 04,31 05,30 06,29 07,28 08,27 09,26 10,36 32,38 
300 11,26 12,27 13,28 14,29 15,30 16,31 17,32 18,33 19,34 20,35 36,37 
304 11,36 12,28 13,27 14,30 15,29 16,32 17,31 18,34 19,33 21,35 26,37 
310 11,28 12,36 13,26 14,31 15,32 16,29 17,30 18,35 20,33 21,34 27,37 
314 11,27 12,26 13,36 14,32 15,31 16,30 17,29 19,35 20,34 21,33 28,37 
320 11,30 12,31 13,32 14,36 15,26 16,27 17,28 22,33 23,34 24,35 29,37 
324 11,29 12,32 13,31 14,26 15,36 16,28 17,27 22,34 23,33 25,35 30,37 
330 11,32 12,29 13,30 14,27 15,28 16,36 17,26 22,35 24,33 25,34 31,37 
334 11,31 12,30 13,29 14,28 15,27 16,26 17,36 23,35 24,34 25,33 32,37 
340 11,34 12,35 18,36 19,26 20,27 21,28 22,29 23,30 24,31 25,32 33,37 
344 11,33 13,35 18,26 19,36 20,28 21,27 22,30 23,29 24,32 25,31 34,37 
350 12,33 13,34 18,27 19,28 20,36 21,26 22,31 23,32 24,29 25,30 35,37 
354 11,35 12,34 13,33 18,28 19,27 20,26 21,36 22,32 23,31 24,30 25,29 
360 14,33 15,34 16,35 18,29 19,30 20,31 21,32 22,36 23,26 24,27 25,28 
364 14,34 15,33 17,35 18,30 19,29 20,32 21,31 22,26 23,36 24,28 25,27 
370 14,35 16,33 17,34 18,31 19,32 20,29 21,30 22,27 23,28 24,36 25,26 
374 15,35 16,34 17,33 18,32 19,31 20,30 21,29 22,28 23,27 24,26 25,36 
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,1-36 
" 1-37 
.,1-37 
:,1-37 
;,1-38 
(ciJ, 1-36 
[ ], 1-37 
0,E,2-1 
4-word group, 1-10, 1-31., 3-12, G-2 
18-bit address, 1-9, 1-14 
50 Hertz, 5-13 

A, 1.-24,2-2 
A+l, 2-2 
A bit 

TOPS-10, 3-22, 4-1t, 5-17 
TOPS-20, 3-32, 4-19 

AC,2-2 
AC+1,2-2 
AC,AC + 1, 2-2 
AC address, 2-6 
AC block, 1-9 
AC left, 2-2 
AC right, 2-2 
AC stack pointer, 5-24 
access time, 1-34, 1-40 
accessible, 1-16, 3-22, 3--28, 4-10, 5-17 
accounting, 3-55 
accumulator, 1-9, 1-14 
accumulator ad<iress, 1-22.1, 1-26, 1-36 
address, 1-3, G-1 
address bounds, G-18 
address break 

KA10, 5-36, F-22 
KIlO, 5-4, F-11 
KL10,3-51 

Address Break, 5-36 
address debugging 

KA10, 5-36, F-22 
' .. ' KIlO, 5-4, 5-21, F-11 

KL10, 3-51 

address failure 
TOPS-10, 3-24, 5-21 
TOPS-20, 3-40 

Address Failure Inhibit, 2-68.1, 3-52, 5-22 
Address Parity Error, 3-65 
address range 

KA10, KIlO, 1-40 
KL10, 1-32 
KS10, 1-35 

address response MF20, G-31 
address space, 1-2, 1-17 
address stop 

KA10, F-22 
KIlO, F-11 

address structure, G-4 
addressing, 1-2, 1-32, 1-35, 1-40 
addressing conventions, 1-37 
ADJBP, 2-89 ' 
ADJSP, 2-83 
age trap, 3-35, 4-21 
AND, 2-35 
ANDCA, 2-35 
ANDCB, 2-35 
ANDCM, 2-35 
AOBJN.2-42 
AOBJP, 2-42 
AOJ, 2-45 
AOS, 2-45 
APR 

KA10, 5-3,5-35, 5-36,5-40 
KIlO, 5-3, 5-12, 5-15 
KL10, 3-17,3-44, 3-51, 3-53, 3-64 

APRID, 3-44, 4-29 
AR, 1-8, 1-13 
AR parity error, 3-24, 3-41 
ARX parity error, 3-25,3-41 
arithmetic 

fixed point, 2-11, A-18 
floating point, 2-17, A-19 

arithmetic shifting, 2-38, A-21 
arithmetic testing, 2-41, A-21 
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AS, 1-38 
ASCII code, B-3 
ASH, 2-41 
ASHC, 2-41 
associative memory, 5-20 
auto restart KIlO, 5-12 

Bad Memory Data, 4-41 
base addresses, 5-24 
base page number 

TOPS-10, 3-19, 4-9,5-16 
TOPS-20, 3-28, 4-17 

base register 
see base page number 

basic mode, 2-1 
BCIO, 2-128 
BCIOB, 2-129 
binary point, 1-20 
bit assignments, C-1 

KA10, C-17 
KilO, C-14 
KL10, C-2 
KS10, C-8 

BLKI,2-133 
BLKO, 2-133 
block, G-21 
BLOCK, 2-84 
block 10, 2-133 
block transfers, 2-8, A-18 
BLT, 2-8 
Boolean functions, 2-32, 2-38, A-20 
BR,1-38 
BR4-BR7, 4-3 
BSIO, 2-128 
BSIOB, 2-129 
byte, 1-3 
byte alignment, 2-86 
byte array, 2-90 
byte incrementing, 2-87 
byte manipulation, 2-85, A-26 
byte pointer, 2-85 
byte transfer, 3-6, 3-62 

C bit 
TOPS-10, 3-22, 4-11 
TOPS-20, 3-32, 4-20 

cache, 1-9, 1-14 
KL10, 3-11, C-2 
KS10,4-8 

Cache Directory Parity Error, 3-65 
cache refill, 3-17 
cache strategy, 3-16, 3-45 
cache sweep, 3-14 
CAI,2-43 

Index-2 

CAM,2-43 
card codes, B-10 
carries, 2-11 
Carry 0,2-67 
Carry 1, 2-68 
CCA, 3-14, 3-15, 3~16 
central processor, 1-1 
character codes, B-1 
cleaning, F-1 
CLEAR, 2-32 
CLK, 5-41, 5-42, 5-43 
clock 

line frequency, 5-14, 5-37 
real time DK10, 5-41 

operation, F-15, F-24 
Clock flag, 5-14, 5-37 
CLRPT, 3-47, 4-31 
CMPS, 2-97 
combined arithmetic shift, 2-41 
combined rotate, 2-40 
combined shift, 2-40 
compare strings, 2-97 
compatibility, E-1 
complement, 1-19 
concealed mode, 1-16 
conditional jumps, 2-64 
conditions in, 2-132 

see status 
conditions out, 2-132 

address debugging 
KilO, 5-4, C-14 
KL10, 3-51, C-5 

clock, 5-41 
console, 5-4, C-14, C-17 
error logic 

KL10, 3-64, C-7 
KS10, 4-41, C-12 

interrupt 
KA10, 5-33, C-18 
KilO, 5-8, C-14 
KL10, 3-8, C-2 
KS10, 4-5, C-8 

interval counter (KL1Q), 3-56 
maintenance (KIlO), 5-15 
memory management 

KA10, 5-40, C-18 
KIlO, 5-24, C-15 
KL10, 3-45, C-5 
KS10, 4-30, C-11 

memory status, 4-44, C-13 
meters (KL10), 3-54, C-6 
paging, see memory management 
performance analysis (KL10), 3-59, C-7 



conditions out (Cont.), 
processor 

KA10, 5-35, C-17 
KIlO, 5-12, C-16 

system flags (KSI0), 4-41, C-12 
system timing 

KLI0,3-54,3-56,C-6 
KS10, 4-38, C-12 

CONI, 2-132 
CONI APR" 3-64, 5-12, 5-36 
CONI CLK" 5-42 
CONI PAG" 3-45, 5-26 
CONI PI" 3-9, 5-9, 5-33 
CONI MTR" 3-55 
CONI TIM" 3-56 
CONO, 2-132 
CONO APR" 3-64, 5-12, 5-35 
CONO CLK" 5-41 
CONO PAG" 3-45, 5-25 
CONO PI" 3-8, 5-8, 5-33 
CONO MTR" 3-54 
CONO TIM" 3-56 
CONSO, 2-133 
console, 5-2, C-14, C-l'l 
Console Interrupt, 4-41 
console operator panel 

KA10, F-16 
KIlO, F-4 

CONSZ, 2-133 
control register, 2-130 
control/status, 2-130 

see conditions out and status 
controller 

10 (KSIO), 2-127 
memory, G-1 

Corrected Memory Data, 4-41 
counting ones, 2-116 
CST, 3-34, 4-21 
CST words, 3-35, 4-22 
current AC block, 3-46, 4-31 
current context, 3-43, 4-·29 
CVTBDO, 2-99 
CVTBDT, 2-99 
CVTDBO, 2-100 
CVTDBT, 2-100 

DADD, 2-15 
DATAl, 2-132 
DATAl APR" 3-53, 5-3 
DATAl CLK" 5-43 
DATAl PAG" 3-46, 5-25 
DATAO, 2-132 
DATAO APR" 3-51, 5-15, 5-40 
DATAO CLK" 5-42 

DATAO PAG" 3-46,5-24 
DATAO PI" 5-3 
DATAO PTR" 5-4 
DDIV, 2-16 
decimal conversion, 2-98 
decimal print routine, 2-118 
DECsystem-l0, 1-6, 1-39 

memories, G-2 
DECSYSTEM-20, 1-5 

memories, G-17 
DECSYSTEM-2020, 1-11 

memory, 1-34,4-43, G-17 
deposit, 3-6, 3-62, F-I0, F-21 
deselecting, G-2 
device codes, 2-131 
device service, 4-2, 5-4, 5-30 
DFAD, 2-24 
DFDV, 2-25 
DFMP, 2-24 
DFN, 2-29 
DFSB, 2-24 
DGFLTR, 2-28.4 
diagnostic functions, 3-68, 4-43, 5-15 
direct-access processor, 1-1 
direct addressing, 1-25 
dismissing an interrupt 

KA10, 5-34 
KI10,5-10 
KLI0, 3-9 
KSI0,4-6 

dispatch interrupt 
KilO, 5-6 
KLI0,3-6 

DIV, 2-14 
DKI0, F-15, F-24 
DMA20 memory bus adapter, G-15 
DMOVE, 2-7 
DMOVEM,2-7 
DMOVN, 2-7 
DMOVNM,2-7 
DMUL,2-16 
double bit error 

KSIO, 4-43 
MF20, G-31 

double length numbers 
fixed, 1-20 
floating, 1-22 

double moves, 2-6, A-18 
double precision 

fixed point, 2-15, A-19 
floating point, 2-23, 2-25, 2-28.6, A-20 

doubleword, 1-3 
doubleword count, 3-53 
DPB, 2-88 
DSUB, 2-16 
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E, 1-23,2-1 
ER,2-2 
EO, 1-24, 2-2 
El, 1...;.25,2-2 
E+ 1,2-2 
E,O, 2-2 
E,E+ 1,2-2 
Ebus, 1-4, 1-10,3-2 
ECC, 4-43, G-32 
ECC command, G-28 
ECC On, 4-43 
edit, 2-104 

example, 2-110 
EDIT, 2-105 

flowchart, 2-109 
effective address calculation, 1-25 

extended, 1-26 
flowchart, 1-30 

Enable Pager, 3-45, 4-30, 5-24 
entry, 1-16, 2-70, 2-74 
EQV, 2-37 
ERA, 3-66 
error address register, 3-66, 4-43 
Error Hold, 4-43 
error logic 

. KL10, 3-63 
KS10, 4-40 

examine, 3-6,3-62, F-10,F-21 
examples, 2-111 
excess 128 code, 1-21 
excess 1024 code, 1-22.1 
EXCH, 2-3 
EXCHMD (EDIT), 2-107 
execute, 2-3, 2-63 
execution time, 2-2 
executive base address, 3-45, 4-30, 5-24 
executive mode, 1-15, 3-1, 4-1 
executive process table, 1-18 

see process table 
executive programming, 3-47, 4-33, 5-23, 

5-40 
executive stack pointer, 5-25 
expanded range floating point numbers, 1-22 
extended addressing, 1-26 

examples, 2-120 
flowchart, 1-30 

extended block transfer, 2-10 
extended fast memory reference, 1-29 
extended immediate mode, 1-29 
extended instruction, 1-24 
extended move, 2-6 

Index-4 

~'AD,2-21 

FADL,2-30 
FADR, 2-19 
fast memory, 1-9, 1-14 
FDV, 2-23 
FDVL,2-31 
FDVR, 2-20 
First Part Done, 2-68 
FIX, 2-28 
fixed point arithmetic, 2-11, A-18 

double, 2-15 
single, 2-12 

fixed point numbers, 1-19 
double length, 1-20 

fixed value RAM, G-25 
FIXR, 2-28 
Flag 24, 4-41 
flag restoration, 2-66, 2-70, 2-73 
flag-PC doubleword, 2-66, 2-71 
flags, 2-65 
FLDSEP (EDIT), 2-107 
Floating Overflow, 2-68.1, 5-37 
floating point arithmetic, 2-17, A-19 

double, 2-26 
expanded range, 2-25 
software, 2-28.6 
standard range, 2-23 

number conversion, 2-27 
scaling, 2-28.5 
single with rounding, 2-19 
single without rounding, 2-21 

floating point numbers, 1-21 
double precision, 1-22, 2-28.6 

Floating Underflow, 2-68.1 
FLTR, 2-28.1 
FMP, 2-22 
FMPL, 2-31 
FMPR,2-20 
formats 

instructions, 1-23 
numbers, 1-19 

fixed, 1-19 
floating, 1-21 
software floating, 2-28.6 

words, A-2, A-4 
front end functions (KL10), 3-62 
FSB, 2-22 
FSBL, 2-30 
FSBR, 2-20 
FSC, 2-28.5 
full word data transmission, 2-3, A-·18 



G format, 1-22 
GDBLE, 2-28.4 
GDFIX, 2-28.3 
GDFIXR, 2-28.3 
GFAD, 2-26 
GFDV, 2-27 
GFIX, 2-21 
GFIXR,2-28.2 
GFLTR, 2-28.2 
GFMP, 2-26 
GFSB, 2-26 
GFSC, 2-28.6 
global AC address, 1-29 
global address, 1-27, 2-6 
global byte pointer, 2-86 
global index, 1-27 
global indexing, 1~28 
global indirect word, 1-28 
global stack pointer, 2-80 
GSHGL, 2-28.4 

half word, 1-3 
half word data transmission, 2-55, A-24 
HALT, 2-71, 2-74 
halt status (KSIQ), 4-38 
hard page failure 

TOPS-10, 3-24, 4-14, 5-21 
TOPS-20, 3-40,4-26 

hardware addressing, 1-32, 1-35, 1-40 
hardware options, 3-44, 4-30 
hardware read in = read in 

high interrupt assignment, 4-3 
HLL,2-56 
HLLE, 2-57 
HLLO, 2-56 
HLLZ, 2-56 
HLR, 2-60 
HLRE, 2-61 
HLRO, 2-61 
HLRZ, 2-60 
holding an interrupt, 3-9, 4-6, 5-10 
HRL, 2-57 
HRLE, 2-58 
HRLO, 2-58 
HRLZ, 2-58 
HRR, 2-59 
HRRE,2-60 
HRRO,2-59 
HRRZ, 2-59 

I, 1-23, 1-25 
IBP, 2-88 
IDIV, 2-14 
IDPB, 2-89 

ILDB, 2-88 
illegal address, 3-41 
illegal indirect, 3-41 
immediate mode, 1-26 
IMUL, 2-14 
in-out, 2-126, 2-130, A-26 
In-out Page Failure, 3-65, (4-39), 5-13 
in-section address, 1-2 
inaccessible, 1-16 
indicator panels, F -7, F -19 
indicators 

KA10, F-16 
KIlO, F-4 

index register, 1-9, 1-14 
index register address, 1-22, 1-26, 1-36 
indirect addressing, 1-25, 1-36 
indirect bit, 1-23 
initial conditions, 2-130, 2-134 

see conditions out 
input-output, 1-23 

KSI0, 2-126 
pre-KSI0, 2-130, A-26 

instruction format, 1-22.1 
instruction modes, 2-1 
instructions, A-16 

arithmetic testing, 2-41, A~·21 
block transfers, 2-8, A-18 
Boolean functions, 2-32, A-20 
byte, 2-85, A-26 
decimal conversion, 2-98 
double move, 2-6, A-18 
edit, 2-104 
fixed point, 2-11, A-18 

double precision, 2-15 
single precision, 2-12 

floating point, 2-17, A-19 
conversion, 2-27 
double precision, 

expanded range, 2-25 
software format, 2-28 
standard range, 2-23 

scaling, 2-28.5 
single precision 

with rounding, 2-19 
without rounding, 2-21 

full word, 2-3, A-18 
half word, 2-55, A-24 
in-out, 2-126, 2-130, A-26 
jump, 2-62, A-25 
logic, 2-32, A-20 
logical testing, 2-47, A-22 
move, 2-3, A-18 
number conversion, 2-27, 2-98, A-19 
rotate, 2-40, A-21 
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instructions (Cont'), 
scaling, 2-28.5 
shift, 2-40, A-21 
stack, 2-79, A-25 
string, 2-90 
string edit, 2-104 

instruction times, 2-2, D-1 
KA10, D-l1 
KIlO, D-5 

instruction word, 1-9 
integer instructions, 2-11 
interleaving 

DECsystem-10, G-15 
old memories, G-3 

DECSYSTEM-20, G-18 
interrupt 

KA10,5-30 
KIlO,5-4 
KL10,3-2 
KS10,4-2 

interrupt conditions 
KA10, 5-33, C-18 
KIlO, 5-8, C-14 
KL10, 3-8, C-2 
KS10, 4-5, C-8 

interrupt functions 
KIlO,5-6 
KL10,3-5 

interrupt instructions 
KA10,5-31 
KIlO, 5-7 
KL10,3-7 
KS10,4-4 

interrupt levels 
KA10,5-30 
KIlO, 5-4 
KL10, 3-3 
KS10,4-2 

interrupt processing 
KA10, 5-31 
KI10,5-5 
KL10, 3-4 
KS10,4-3 

interrupt programming 
KA10, 5-32, 5-35 
KilO, 5-8, 5-10 
KLIO, 3-8, 3-10 
KS10, 4-4, 4-6 

Interrupt Request, 3-65, 4-41 
interrupt requests 

KA10, 5-30 
KilO, 5-4 
KL10,3-3 
KS10,4-2 

Index-6 

interval counter (KL1Q), 3-54, 3-56 
Interval Done, 3-56, 4-41 
Interval Overflow, 3-56 
interval period, 3-56, 4-38 
interval register (KS10), 4-37 
invalidate cache, 3-13 
10, 2-126, 2-130, A-26 
10 address, 2-127, C-8 
10 control/status, 2-130 
10 controller, 2-127 
10 data register 

KL10, 2-134 
KS10, 2-130 

10 handling 
KS10, 2-130 
pre-KS10, 2-134 

10 reset, 3-64, 5-12, 5-36 
lOR, 2-36 
10WD, 2-84 
IR, 1-8, 1-13, 1-38 

JCRY, 2-65 
JCRYO,2-65 
JCRY1, 2-65 
JEN, 2-72, 2-74 
JFCL,2-64 
JFFO, 2-65 
JOV, 2-65 
JRA, 2-77 
JRST, 2-70, 2-73 
JRST forms, 2-72 
JRSTF, 2-70, 2-74 
JSA, 2-77 
JSP, 2-75 
JSR, 2-75 
JSYS, A-I 
jump, 1-8, 1-13-
JUMP, 2-44 
jumps, 2-62 

KA10, 1-38 
memory, 1-39 

kernel mode, 1-16 
KEY RDI = read in 

KA10, F-20 
KIlO, F-8 

KIlO, 1-38 
memory, 1-39 

KL10, 1-7 
memory, 1-31 

KS10, 1-12 
memory, 1-34 



LDB, 2-88 
line printer codes, B-6 
literal, 1-37 
load bit" 3 .... 45 
local address, 1-27 
local index, 1-27 
local indexing, 1-28 
local indirect word, 1-27 
local pointer 

byte, 2-85 
stack,2-80 

local section, 1-29 
location E,E + 1, 2-2 
logic, 2-32, A-40 
logical shifting, 2-38, A-21 
logical testing and modification, 2-47, A-22 
look bit, 3-16, 3-45 
loopback, G-26 
low interrupt assignment, 4-3 
LSH, 2-40 
LSHC, 2-40 
LUUO, 2-122 

M bit 
KL10, 3-32,3-35, 3-39 
KS10, 4-20, 4-21, 4-26 

MA,1-38 
MAIO, G-6 
MA20, G-18 
machine modes, 1-15 
maintenance conditions KIlO, 5-15 
maintenance panel, F-4, F-17 
MAP 

TOPS-10, 3-26, 4-16, ~26 
TOPS-20, 3-42, 4-28 

map pointers 
KL10, 3-37, C-4 
KS10, 4-23, C-10 

margin check panel, F-4, F-17 
margins 

KI10,5-15 
MA20, MB20, G-21 
MF20, G-30 

mask, 2-47 
MB10, G-7 
MB20, G-18 
MB Parity Error, 3-65 
MD10, G-8 
ME10, G-10 
memories, G-1 

DECsystem-10, G-2 
DECSYSTEM-20, G-17 
DMA20, G-15 

memories (Cont.), 
KS10,4-43 
MAIO, G-6 
MA20, G-18 
MB10, G-7 
MB20, G-18 
MD10, G-8 
ME10, G-10 
MF10, G-11 
MF20, G-21 
MG10, MH10, G-13 

memory 
KA10, KIlO, 1-39 
KL10,1-31 
KS10, 1-34,4-43 

memory access time, 1-34, 1-40 
memory adapter, G-15 
memory address, 1-23, 1-25 
memory allocation 

KA10, 1-41 
KIlO, 1-40 
KL10, 1-32 
KS10,1-35 

memory characteristics 
KA10, KilO, 1-39 
KL10,1-32 
KS10,1-34 

memory capacity, 1-2 
memory management 

KA10, 5-38, C-18 
KIlO, 5-15, C-15 
KL10, 3-43, C-5 
KS10, 4-29, C-10 

memory protection (KA10), 5-38 
Memory Protection, 5-37 
Memory Power Failed, 4-43 
memory status (KS10), 4-43, C-13 
memory status table, 3-34, 4-21 
memory stop, F-6, F-18 
memory timing, 1-34, 1-40 
MESSAG (EDIT), 2-107 
meters (KL10), 3-53, C-6 
MF10, G-11 
MF20, G-21 

address response, G-31 
double bit error, G-31 
ECC command, G-28 
fixed value RAM, G-25 
loopback, G-26 
margins, G-29 
refresh, G-26 
single step, G-26 
spare bit, G-29 
syndrome, G-28, G-32 
timing, G-30 
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MG10, G-13 
MH10, G-13 
MI,1-38 
microcode options, 3-44, 4-30 
microcode version, 3-44, 4-30 
microcontroller, 1-8, 1-13 
millisecond counter, 4-37 
mnemonics, 1-5, A-I 

alphabetic, A-12 
derivation, A-6 
numeric, A-8 

modes, instruction, 2-1 
arithmetic testing, 2-42 
fixed point, 2-12 
floating point, 2-19, 2-21 
halfword, 2-55 
logic, 2-32 
logical testing, 2-48 
move, 2-4 

modes, machine, 1-15 
modified bit 

KL10,3-32,3-35,3-39 
KS10, 4-20, 4-21,4-26 

Monitor, 1-15 
Monitor programming 

KA10, 5-40 
KilO, 5-23 
KL10,3-47 
KS10,4-33 

MOS memory, G-21 
MOVE, 2-4 
move instructions, 2-3 
move strings, 2-92.1 
MOVM, 2-5 
MOVN, 2-4 
MOVS, 2-4 
MOVSLJ,2-92.1 
MOVSO, 2-93 
MOVSRJ,2-96 
MOVST,2-94 
MQ,1-8 
MTR, 3-54, 3-55, 3-57 
MUL, 2-13 
multiple entry, 2-77 
MUUO, 2-123 
MUUOs, A-8 

nested subroutines, 2-77, 2-84 
No Divide, 2-69 
No Memory, 3-65, 4-41 
nonexistent 10 register, 4-14, 4-27 
nonexistent memory, 4-14, 4-27 
Nonexistent Memory, 5-14, 5-37 
no-ops, 2-63 
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NOP (EDIT), 2-108 
normalization, 2-18 
normalized operands, 1-22 
number conversion, 2-27, 2-98, 2-118 
number formats, 1-19, A-3, A-5 
number system, 1-19 

fixed point, 1-19 
floating point, 1-21 

octal-to-decimal conversion, 2-118 
ones complement, 1-19 
operating keys 

KA10, F-18 
KilO, F-8 

operating switches 
KA10, F-22 
KIlO, 5-4,5-9,5-13, F-10 

operation 
memories, G-1 
processors, F-1 

KA10, F-16 
KilO, F-3 

OR,2-36 
ORCA,2-36 
ORCB, 2-27 
ORCM, 2-36 
overflow, 1-20, 1-39,2-11,2-17 
Overflow, 2-67, 5-37 
overflow trapping, 2-78 

P bit 
TOPS-10, 3-22, 5-17 ' 
TOPS-20, 3-32 

PAG 
KIlO, 5-24, 5-25, 5-26 
KL10,3-45,3-46,3-47 

page, 1-2 
page address, 3-34, 4-20 
Page Enable, 5-24 
page fail word 

TOPS-10, 3-24, 4-14, 5-21 
TOPS-20, 3-40, 4-26 

page failure 
TOPS-10, 3-23, 4-14, 5-20 
TOPS-20, 3-39, 4-26 

page map, 1-15, 1-18 
TOPS-10, 3-19, 4-9, 5-16 
TOPS-20, 3-28, 4-17 

page mapping, 3-22 
TOPS-10, 3-22, 4-10, 5-17 
TOPS-20, 3-32, 4-19 

page number, 1-31 
TOPS-10, 3-18, 4-9,5-16 
TOPS-20, 3-27, 4-17 



page refill 
TOPS-10, 3,-23, 4-11, 5-20 
TOPS-20, 3-32, 3-34:, 3-39, 4-19, 4-20, 

4-24 
page refill failure (TOPS-10), 3-24, 5-22 
page table 

TOPS-10, 3-22, 4-11, 5-20 
TOPS-20, 3-32, 4-19 

page table parity error 
TOPS-10, 3-24 
TOPS-20, 3-41 

page use bits 
TOPS-10, 3-22, 4-11 
TOPS-20, 3-32, 4-19 

paging, 1-15 
TOPS-10, 3-18, 4-9, 15-16 
TOPS-20, 3-27, 4-17 

paging formats 
KilO, C-15 
KL10, C-3 
KS10, C-8 

paging pointer evaluation 
example, 3-38, 4-25 
pointers 

KL10, 3-35, C-4 
KS10, 4-22, C-9 

procedure, 3-39, 4-24 
parity, 2-112 
Parity Error 

KAlO,5-34 
KilO, 5-13 
KSI0,4-43 

PC, 1-8, 1-13 
PC word, 2-66, 2-71 
PDP-10,1-1 
per process area, 1-18, 3-19, 4-10, 5-16 
performance analysis (KLlQ), 3-58, 3-61 
physical address space 

TOPS-10, 3-19, 4-9, 5--16 
TOPS-20, 3-27, 4-17 

physical device number (KLlQ), 3-4 
per process area, 1-18,3-19, 4-10, 5-16 
physical device numbers (KL10), 3;....4 
PI 

KAlO, 5-3, 5-33 
KIlO, 5-3, 5-8, 5-9 
KL10, 3-8,3-9, 3-66,3-68 

POINT, 2-89 
pointer 

byte, 2-85 
10 block, 2-133 
paging, 3-35,4-22 
stack, 2-79 

pointer evaluation, 3-35, 4-22 

POP, 2-81 
POPJ, 2-82 
popping, 2-79 
PORTAL, 2-70, 2-74 
Power Failure 

KAIO,5-34 
KIlO, 5-12, 5-13 
KL10,3-65 
KS10,4-41 

powers of two, A-27 
previous context 

KIlO, 5-27 
KL10,3-43 
KSlO, 4-29 

previous context AC block, 3-46, 4-31 
previous context execute = PXCT 
Previous Context Public, 2-65, 3-49, 5-28 
previous context section, 3-46 
Previous Context User, 2-65, 3-49, 4-35, 

5-28 
previous context XCT = PXCT 
priority interrupt, 3-2, 4-2, 5-4, 5-30 

see interrupt 
process table, 1-18 

TOPS-10, 3-19,4-9, 5-19 
TOPS-20, 3-28, 4-17 

process use word, 4-22 
processor 

KAIO, KIlO, 1-38 
KLlO,1-7 
KSIO, 1-12 

processor compatibility, E-1 
processor conditions 

KAlO, 5-35, C-17 
KIlO, 5-11, C-16 
KLIO, 3-63, C-7 
KS10, 4-40, C-12 

processor identification, 2-111 
processor priority, G-5 
processor serial number, 3..-:44, 4-30, 5-26 
program control, 2-62, A-25 
Program flags, 2-54, 2-65, 2-70, 2-74 
program management 

KA10, 5-38, C-18 
KilO, 5-15, C-15 
KL10, 3-43, C-5 
KS10, 4-29, C-10 

program restrictions, 2-135 
program stop, F-6, F-18 
programming conventions, 1-35 
programming examples, 2-111 
proprietary violation 

TOPS-10, 3-24, 5-22 
TOPS-20, 3-40 
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protection (KA1Q), 1-18, 5-38 , 
PTR, 5-4 
Public, 2-68.1 
public mode, 1-16 
public page, 1-16 
PUSH, 2-80 
Pushdown Overflow, 5-36 
pushing, 2-79 
PUSHJ, 2-82 
PXCT, 3-48, 4-34, 5-27 

quadword, G-18 

RDAPR,4-41 
RDCSB, 4-32 
RDCSTM, 4-32 
RDEACT, 3-57 
RDEBR, 4-30 
RDERA, 3-66 
RDHSB, 4-40 
RDI = read in 
RDINT, 4-38 
RDIO, 2-128 
RDIOB, 2-129 
RDMACT, 3-57 
RDPERF, 3-61 
RDPI, 4-5 
RDPUR, 4-33 
RDSPB, 4-32 
RDTIM, 4-38 
RDTIME, 3-55 
RDUBR, 4-31 ' 
read-modify-write, 1-31, 1-34 
read in, F -8, F -20 
readin mode, 5-2 
real time clock DK10, see clock 
refresh, G-26 

KL10, 1-33 
KSI0, 1-34 

Refresh Error, 4-43 
register file (KS10), 1-13 
relocation (KAIQ), 5-38 
reload counter (KIlO), 5-20, 5-25 
restore, 2-66, 2-70 
reverse BLT, 2-81 
reverse digits, 2-115 
RIM = read in 
ROT,2-40 
rotate, 2-38, A-21 
ROTC, 2-40 
rounding, 2-19, 2-28 
RSW, 5-3 
RUN, F-5, F-17 

Index-l0 

S bus diagnostic instruction, 3-68 
S Bus Error, 3-65 
saving flags, 2-65 
saving PC, 2-63 
SBDIAG, 3-66 
scaling, 2-18 
section pointer, 1-18 

KL10, 3-36,C-4 
KS10, 4-22, C-9 

section table, 3-28, 4-17 
SELECT (EDIT), 2-106 
sense switches, 1-38, 5-13 
serial number, 3-44, 4-30, 5-26 
SETA, 2-33 
SETCA,2-33 
SETCM, 2-34 
SETM, 2-34 
SETa, 2-33 
SETZ, 2-32 
SFM, 2-72 
shadow area, 5-24 
shift and rotate, 2-38, A-21 
SIGST (EDIT), 2-106 
single precision 

fixed, 2-12, A-18 
floating, 2-19, 2-21, A-19 

single section KL10, 1-8 
single step memory, 0-26 
SKIP, 2-44 
SKPA (EDIT), 2-108 
SKPM (EDIT), 2-107 
SKPN (EDIT), 2-107 
small user, 1-38, 5-15 
Small User, 5-24 
small user violation, 5-22 
soft page failure 

TOPS-10, 3-25,4-15,5-22 
TOPS-20, 3-32, 3-41,_4-19, 4-27 

software double precision, 2-28 
SOJ, 2-46 
SOS, 2-46 
spare bit, G-29 . 
special page tables, 3-34, 4-21 
SPT, 3-34, 4-21 
stack, 2-79, A-25 

operations, 2-79, 2-83 
pointer, 2-79 

standard interrupt 
KA10, 5-31 
KIlO, 5-6 
KL10, 3-5 
KS10,4-4 

standard range hJating point numbers, 1-21 



state code, 3-35, 4-21 
status, 2-130, 2-132 

clock, 5-42 
error logic (KL10), 3-H4" C-7 
interrupt 

KA10, 5-33, C-18 
KilO, 5-9, C-l4 
KL10, 3-9, C-2 
KSlO, 4-5, C-8 

interval counter, 3-56 
memory management 

KAlO, 5-40, C-18 
KIlO, 5-25, C-15 
KL10, 3-45, C-5 
KS10, 4-29, C-I0 

memory status (KS10), 4-43, C-13 
meters (KL10), 3-55, C-6 
paging, see memory management 
performance analysis (KL10), 3-61, C-7 
processor 

KA10, 5-36, C-17 
KIlO, 5-12, C-16 
KL10, 3-64, C-7 
KS10, 4-41, C-12 

system flags (KS10), 4-41, C-12 
system timing 

KL10, 3-55, C-6 
KS10, 4-38, C-12 

user accounts (KL10), 3-57 
STOP (EDIT), 2-108 
storage, G-1 
string, 1-3, 2-91 
string editing, 2-104 
SUB, 2-13 
subblock, G-21 
supervisor mode, 1-16 
subroutines, 2~ 7 4 
Sweep Busy, 3-65 
Sweep Done, 3-65 
switches 

KA10, F-22 
KilO, F-10 

SWPIA, 3-14 
SWPIO,3-15 
SWPVA, 3-15 
SWPuo, 3-16 
SWPVA, 3-15 
SWpvo, 3-15 
syndrome, G-28, G-32 
system flags (KS10), 4-40, C-12 

system operations 
KA10, 5-1, 5-30 
KIlO, 5-1, 5-4 
KL10, 3-1 
KS10,4-1 

system organization 
KA10, KilO, 1-39 
KL10 

DECsystem--10, 1-4, 1-6 
DECSYSTEM-20, 1-4, 1-5 

KS10, 1-11 
system timing 

KL10, 3-54, C-6 
KS10, 4-37, C-12 

table searching, 2-119 
TDC, 2-52 
TDN,2-51 
TDO,2-52 
TDZ, 2-51 
test instructions 

arithmetic, 2-41, A-21 
logical, 2-47, A-22 

TIM, 3-55, 3-56, 3-59, 3-61 
time base, 3-54, 4-37 
Time Out, 5-13 
time to go register, 4-37 
timer, 4-37, 5-13 
Timer Enabled, 5-13 
timesharing, 1-15 
timing, 2-2, D-1 

charts 
KA10, D-12 
KilO, D-8 

clock, 5-41, 5-43 
interrupt 

KA10, 5-35 
KilO, 5-10 
KL10,3-10 
KSIO,4-6 

MF20, G-30 
processor, D-I 

KA10, D-11 
KilO, D-5 

timing and accounting KLIO, 3'~53 
TIOE, 2-129 
TIOEB, 2-130 
TION,2-129 
TIONB, 2-130 
TLC, 2-50 

Index-II 



TLN,2-49 
TLO,2-50 
TLZ, 2-50 
Trap 1, Trap 2,2-68.1 
Trap Offset (KA10), 5-37 
trapping, traps 

overflow, 2-78 
page failure 

TOPS-10, 3-23, 4-14, 5-20 
TOPS-20, 3-39, 4-26 

UUO,2-122 
TRC, 2-49 
TRN, 2-48 
TRO, 2-49 
truncation, 1-21, 1-22, 2-27 
TRZ, 2-48 
TSC, 2-53 
TSN, 2-52 
TSO,2-54 
TSZ, 2-53 
twos complement, 1-19 

UFA, 2-30 
UMOVE, 4-36 
UMOVEM, 4-37 
unassigned codes, 2-123 
uncorrectable memory error, 4-14, 4-27 
Uncorrectable Error Hold, 4-43 
Unibus, 1-1, 2-126 
Unibus adapter, 1-11,4-2 
unimplemented operations, 1-23, 2-122 
unload cache, 3-13 
User, 2-68.1 
user AC block, 3-46, 4-31, 5-24 
user accounts, 3-56, C-6 
User Address Compare Enable, 5-24 
user base address, 3-46, 4-31, 5-24 
user fast memory block 

see user AC block 
User In-out, 2-68.1, 5-36 
user mode, 1-15, 2-135 
user process table, 1-19 

see process table 
user programming, 2-135 
User Time, 5-42 
UUO, 2-122 

validate cache, 3-13 
vector address, 4-4 

Index-12 

vector interrupt 
KL10, 3-6,3-62 
KSI0,4-4 

virtual address space, 1-2, 1-14, 1-17 
TOPS-10, 3-19,4-9, 5-16 
TOPS-20, 3-27, 4-17 

virtual cache (KSIQ), 1-14 
VMA, 1-8, 1-13 

Wbit 
TOPS-10, 3-22, 4-11, 5-17 
TOPS-20, 3-32 

word, 1-2 
Word Empty, 5-26 
word format, A-2 
workspace, 1-15 
WRAPR,4-41 
WRCSB,4-32 
WRCSTM, 4-32 
WREBR,4-30 
WRFIL,3-17 
WRHSB, 4-40 
WRINT,4-38 
WRIO,2-128 
WRIOB,2-130 
write-protected, 1-16 
write violation 

TOPS-10, 3-25,4-15, 5-23 
TOPS-20, 3-41, 4-27 

WRPAE, 3-59 
WRPI,4-5 
WRPUR,4-32 
WRSPB,4-31 
WRTIM,4-38 
WRTIME, 3-54 
WRUBR, 4-31 

X,1-25 
XBLT,2-10 
XCT, 2-63 
XHLLI, 2-62 
XJEN,2-71 
XJRSTF, 2-71 
XMOVEI, 2-6 
XOR,2-37 
XPCW, 2-71 

Y,I-25 

zero, 1-20 



READER'S COMMENTS 
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NOTE: This form is for document comments only. DIGITAL will use comments submitted on 
this form at the company's discretion. If you require a written reply and are eligible to 
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UPDATE NOTICE 

DECsystem-10/DECSYSTEM-20 
Processor Reference Manual 

AD-H391 A-T1 

June 1982 

Insert this Update Notice in the OECsystem-1010ECSYSTEM-20 
Processor Reference Manual to maintain an up-to-date record 
of changes to the manual. 

Changed Information 

The changed pages contained in this update package reflect 
addition of G format floating pOint, addition of one-word global 
byte pointer, numerous minor updates and corrections, deletion 
of special material for TOPS-20 Releases 1 and 2. 

The instructions for inserting this update start on the next page. 

Copyright ©, 1982, Digital Equipment Corporation. All Rights Reserved. 



INSTRUCTIONS 
AD-H391 A-T1 

The following list of page numbers specifies which pages are to be placed in the DECsystem-10/ 
DECSYSTEM-20 Processor Reference Manual as replacements for, or additions to, current pages. 

[Title page 
Copyright page 

[2-7 
2-8 

[3-5 
3-6 

[3-47 
3-56 

[~ii 
IV 

[2-13 
2-28.6 

[3-11 
3-12 

[4-33 
4-36 

C-1 
1-4 

[2-65 
2-68.1 

[3-17 
3-18 

[A-1 
A-16 

C-9 
1-10 

[2-69 
2-70 

[3-27 
3-28 

[A-19 
A-2O 

C-13 
1-18 

[2-85 
2-92.1 

[3-31 
3-36 

[E-1 
E-6 

[1-21 
1-22.1 

[2.-125 
2-126 

[3-39 
3-40 

[Entire 
Index 

[1-25 
1-28 

[3-1 
3-2.1 

PLEASE NOTE that the change bars in the outside margin and date printed at the bottom of the page 
indicate pages where technical information has changed. 

KEEP THIS UPDATE NOTICE IN YOUR MANUAL TO MAINTAIN AN UP-TO-DATE 
RECORD OF CHANGES. 

June, 1982 


