




























































































































































































































































































































































































Mnemonic

LBT

LDB
¢ LDH

LDI

LDR
LDT
LDV
LEV
LLH

LNJ
LRDB

MCL

MLV

MMM
MTM
MUL

NEG

. NOP
OR
ORH

QOH
QoT
RLQ
RSTR

Type

SO

DO
DO

SO

DO
GE
Sl

SO
DO

DO
GE

GE

Sl

GE
DO
DO

SO

Bl
DO
DO

GE
GE
GE
SO

Description

Load Bit and Set
True

Load B Reg

Load Halfword Into

R Reg

Load Doubleword
Integer

Load R Reg

Load T Register

Load Value Into R Reg
Level Change

Load Logical Halfword

Load B Reg and Jump
Load Remote Descriptor
Base Register

Monitor Call Via Trap
Multiply R Reg by

Value

Memory to Memory Move

- Modify Test M Reg

Multiply R Reg

Negate

No Operation

OR With R Reg

OR Halfword With

R Reg

Queue on Head

Queue on Tail
Relinquish Stack Space
Restore Context

D-7

Operation

1b) < [EA] i;
[EA] i1
Ib) « V[EA] m;
[EAl m« 1
I{b) affected
B# « [EA]
R# « [EA] sign extended

}(if indexed)

}(if masked)

R6, R7 « [EA]

R# < [EA]

T« B#

R # « V sign extended
See Note

R#(8:15) < [EA];
R#(0:7) « 00

B#+— NSIA,P <« EA
RDBR « B3

Generate trap via Trap
Vector #1
R#«<R#*V
exceptifr#=7,

then R6,R7 « R7 *V
IH{ov) affected

See Note

See Note

R# < R#* [EA]
except if r&=R7,
then R6, R7 — R7 * [EA]
I{ov) affected

[EA] < 0000 [EA]
I{ov), I{c) affected
None

R# < R#V[(EA]

R# < R#V[EA] sign
extended

See Note

See Note

See Note

See Note
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Mnemonic

RTCF
RTCN
RTT
SAL
SAR
SAVE
SCL
SCR
SDI

SID

SOL
SOR
SRDB

SRM

STB
STH

ST™™

STR
STS
STT
SuB

SWB
SWR
VLD
WDTF
WDTN
XOH

XOR

Type

GE
GE
GE
SHS
SHS
SO
SHS
SHS
SO

SO

SHS
SHS
GE

DO

DO
DO

DO

DO
SO
GE
DO

DO
DO
GE
GE
GE
DO

DO

Description

Real Time Clock Off
Real Time Clock On
Return From Trap
Sgl Shift Arith Left
Sgl Shift Arith Right
Save Context

Sgl Shift Closed Left
Sg! Shift Closed Right
Store Doubleword
Integer

Subtract Doubleword
integer

Sgl Shift Open Left
Sgl Shift Open Right
Store Remote Descriptor
Base Register

Store Reg Masked

Store B Reg

Store Halfword From
R Reg

Store M Reg

Store R Reg
Store S Reg
Store T Reg
Subtract From R Reg

Swap B Reg

Swap R Reg

Validate

Watchdog Timer Off
Watchdog Timer On
Exclusive OR Halfword
With R Reg

Exclusive OR With

R Reg

D-8

Operation

See Note

See Note

See Note

See “’Shift Instructions’
See "“Shift Instructions”
See Note

See ““Shift Instructions”
See "“Shift Instructions’’
[EA] < R6,R7

R6, R7 <~ R6, R7 + [EA]
+ 1; Hov), l(c) affected
See "Shift'Instructions”

See “’Shift instructions”’
B3+~ RDBR

[EA] < (R#¥Am)V
([EA]AmM)
[EA] «B#

[EA] ~ R#(8:15)

[EA] (8:15) — M1
[EA] (0:7) — FF

If r# # M1, generate trap
via Trap Vector #5
(Model 33 only)

[EA] «R#

[EA] «S

B«T

R#« R#+« [EA]
Hov), Ic) affected
B#«— [EA]

R# «— [EA]

See Note

See Note

See Note

R# <« R#9 [EA] sign
extended

Rz~ R® [EA]
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P

B=
EA
[EA]

[EA] (0)
(EA] (0:7)

[EA] (8:15)
[EA] i

[EA] i
[EA] m

[EA] m

V(EA] m

1{b)
I{c)
1(g)
1)
1"
H{ov)
H{u)

r#

R#
R#(0)
R#(15)
R#(0:7)
R#(1:15)
R#(8:15)
S

Sip)
Temp

T
\Y

Value store specified B register

Effective address

Value of operand (bit, halfword, word, doubleword) pointed to
by the effective address

Value of bit O of operand pointed to by the effective address

Value of bits O through 7 of operand pointed to by the effective
address '

Value of bits 8 through 15 of operand pointed to by the effective
address

Value of single bit obtained through an indexed address

Complement value of single bit obtained through an indexed address

Value of each masked bit in the word pointed to be the effective
address

Complement value of each masked bit in the word pointed to by the
effective address

Single bit value obtained by an inclusive OR operation on the logical
product of (1) the designated mask and (2) the word pointed to be
the effective address

“Bit test” indicator bit of | register

““Carry’’ indicator bit of | register

*Greater than'’ indicator bit of | register

“Input/output’’ indicator bit of | register

‘“’Less than’ indicator bit of | register

“Qverflow’’ indicator bit of | register

’Unlike signs’’ indicator bit of | register

Value of mask operand

Complement of mask operand value

Specified M register

Next sequential instruction address

Program counter (P register)

Register number

Specified R register

Bit O of specified R register

Bit 15 of specified R register

Bits O through 7 of specified R register

Bits 1 through 15 of specified R register

Bits 8 through 15 of specified R register

S register

"Privilege state’’ bits of S register

Temporary storage location for a single bit; the value stored in this
temporary storage location

Stack address register

Value in bits 8 through 15 of this instruction

D-9
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Exclusive OR

Inclusive OR

Logical AND

Division operator

Multiplication operator

Separator for nonsimultaneous operations

Is compared with

- Is replaced by -
Aiand Is exchanged with

*+ > <8

-~

NOTE: Refer to Systems Handbook, CC71

D-10
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Mnemonic

- SAD
SBE

_SBEU
SBEZ
SBG
SBGE

SBGEZ

SBGZ

SBL
SBLE

SBLEZ

SBLZ

SBNE
‘ SBNEU
SBNEZ

SBNPE

Type

DO
Bl

Bl

BR

Bl

Bl

BR

BR

BI

BR

BR

Bl

Bl

BR

Bl

SECTION 3

SCIENTIFIC INSTRUCTIONS

(ALPHABETICAL)

Description

Scientific Add
Branch if Equal

Branch on Exponent
Underfilow
Branch on SA =0

Branch on Greater
Than
Branch on Greater

Than or Equal to
Branchon SA >0

Branch on SA >0

Branch on Less Than

Branch on Less Than
or Equal to

Branch on SA <0

Branch on SA <0

Branch on Not Equal
Branch on No Exponent
Underflow

Branch on SA # 0

Branch on No Precision
Error

D-11

Operation

[SA#] <« [SA#] + [EA]
If [SI(L)VSI(G)=0,
then [P] < EA

If [SI(EUF)] =1, then
[P] < EA

If [SA# ()] =0, then
[P] < EA

if [SI (G)] =1, then
[P] < EA

1f (S1 (L)] =0, then
[P] «~ EA

If [SA#(s)] =0, orif
[SA# (f) =0, then [P]
~EA

If [SA# (f)] #0 and
[SA# (s)] =0, then
[P] <~ EA

If [SI(L)] =1, then
[P] < EA

if [S1(G)] : 0, then
[P] < EA

If [SA#(f)] =0orif
[SA# (s)] =1, then
[P] < EA

If [SA# (s)] = 1and
[SA# (f)] # O then

“[P] ~EA

If [SI{L)VSII(G)] =1,
then [P] <« EA

If [SI (EUF)] =0, then
[P] < EA

If [SA# (f)] # 0, then
[P] <~ EA

If [S1 (PE)] =0, then-
[P} <« EA
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Mnemonic

SBNSE

SBPE

SBSE

SC™M

SCZD

sCzaQ

sov

SLD

SML
SNGD

SNGQ
SsB
SST
SSW

where

NOTE:

Type

Bl

B!

Bl

DO

SO

SO

Do
DO
DO
SO

SO
SO
DO
DO

f=
SA

Description

Branch on No
Significance Error
Branch on Precision
Error

Branch on Significance
Error

Scientific Compare

Scientific Compare to
Zero — 2 words
Scientific Compare to
Zero — 4 words
Scientific Divide
Scientific Load
Scientific Multiply
Scientific Negate

— 2 words
Scientific Negate

Scientific Subtract
Scientific Store
Scientific Swap

Fraction (mantissa) excluding sign

Scientific Accumulator

Operation

If [SI {SE)] = 0, then

[P] —<EA

If [SI (PE)] =1, then

[P] — EA

If [SI (SE}] = 1, then

[P] « EA

S1(G), SI (L) < [SA#] = .
[EA]

SI{G),SI (L) < [EA] = -
Zero *
SI (G), S1 (L) <« [EA] ==

Zero

[SA#] < [SA#] / [EA]

[sA#] < [EA]

[SA#] < [SA =] * [EA]
[EA (s)] < [EA (s)]

[EA (s)] < [EA (s)]
[SA%#] « [SA#] — [EA]
[EA] « [SA#]

[SA#] «— [EA]

These instructions are software simulated except on Models 43,47, 53, and 57 with
the SIP option.

D-12
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~ -

B .

Mnemonic!

ACM
ALR
AME

CBD
CBE
CBG
CBGE

CBL
CBLE

CBNE
CBNOV
CBNSF
CBNTR
cBOVv
CBSF
CBTR
cDs8
CSNCB

CSYNC

DAD
DCM
DDV

DLS
DMC
DME

DML
DRS

Type

A
A
E

o ® o2

@® @

W2 0wWwmWWwwo

SECTION 4

COMMERCIAL INSTRUCTIONS
(ALPHABETICAL)

Description

Alphanumeric Compare
Alphanumeric Move

Alphanumeric Move and Edit

Convert Binary to Decimal
Branch if Equal

Branch if Greater

Branch if Greater Than

or Equal

Branch if Less

Branch if Less Than

or Equal

Branch if Not Equal
Branch if No Overflow
Branch if No Sign Fault
Branch on No Truncation
Branch on Qverflow
Branch on Sign Fault
Branch on Truncation
Convert Decimal to Binary
Synchronize and Branch

Synchronize

Decimal Add
Decimal Compare
Decimal Divide

Decimal Left Shift
Decimal Move and Convert

Decimal Move and Edit

Decimal Multiply
Decimal Right Shift

D-13

Operation

[DD1] : [DD2] — CH(G,L)
(DD1] — [DD2]
[DD1] edited — [DD2];
[DD3] specifies Micro-ops
[DD1] converted — [DD2]
If Cl (Gand L) =0, then [P] — EA
If CI (G) = 1, then [P] < EA
If ClI (L) =0, then [P] — EA

1f Cl (L) =1, then [P] <~ EA
If Cl (G) =0, then [P] — EA

IfCl (GorL)=1,then [P] <« EA

1f Cl (OV) =0, then [P] < EA

If Cl (SF) = 0, then [P] — EA

If CI (TR) =0, then [P] < EA

If Cl1 (OV) =1, then [P] < EA

If CI (SF) =1, then [P] < EA

If CI (TR) =1, then [P] < EA
[DD1] converted — [DD2]

Prevents CP from going to next
instruction until previous com-
mercial instruction is completed;
then performs unconditional
branch

Prevents CP from going to next
instruction until previous
commercial instruction is
completed

[DD2] + [DD1] — (DD2]

[DD1] :: [DD2] = IND

[DD2]/{DD1} — (DD3};
R — [DD2]

Shift [DD1] left **d”’ positions?

[DD1] converted — [DD2]

[DD1] Edited — [DD2];
[DD3] specifies Micro-ops

[DD2] * [DD1] — [DDZ2|

Shift [DD1] right “‘d’’ positions?
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Mnemonic!’

DSB8

DSH

MAT

SRCH?

VRFY?

where:

Type Description : Operation .
N Decimal Subtract (DD2} - [DD1] — [DD2]
N Decimal Shift Shift [DD1] left ‘“d” positions
‘ Shift [DD1] right *d” positions
A Alphanumeric Move and [DD1] translate — [DD2];
Translate > . [DD3] specifies 256-byte
Translate Table
A Alphanumeric Search [DD3] is searched using

[DD1] and [DD2] for
some purposes

A Alphanumeric Verify [DD3] is verified using
[DD1] and [DD2] for
some purposes

DD1, 2 and 3 = Data Description 1, 2, or 3

N = Numeric Type
A = Alphanumeric Type
E = Edit Type

= Branch Type

! These instructions are software simulated except on Models 47 and 57.

2DLS and DRS are software instructions that generate the DSH code and the
appropriate value of the shift control word. Refer to footnote 1 on page 5-2,
and to the Level 6 Assembler Manual, Order No. CBO7, for a complete
description.

3 Requires Model 47 or Model 57.
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SECTION 5
INSTRUCTIONS
(NUMERIZAL)
|
'y
v, H1 H2 H3 H4 Mnemonic H1 H2 H3 H4 Mnemonic

Generic (GE) Branch on Indicators (Bl1)
0 0 0 0 HLT 0 2 O+x — BL
0 0 0 1 MCL 0 2 8+x — BGE
0 0] 0 2 BRK 0] 3 O+x — BG
0 0 0 3 RTT 0 3 8+x — BLE
0 0 0 4 RTCN 0 4 O+x -— BOV
0 0 (¢} 5 RTCF 0 4 8+x - BNOV
0 0 0 6 WDTN 0 5 O+x — BBT
0 0 0 7 WDTF 0 5 8+x — BBF
0 0 0 8 MMM 0] 6 O+x — BCT
0 0 0 A ASD 0] 6 8+x — BCF
(0] 0 0 B VLD 0] 7 O+x — BIOT

(/ 0 0 0 Cc LRDB 0 7 8+x — BIOF
(0] 0 0 D SRDB 0 8 O+x — BAL
0 0 1 0 LDT* 0 8 8+x — BAGE
0 0 1 0 STT* 0 9 O+x — BE
0 0 1 0 ACQ* 0] 9 8+x — BNE
0 0 1 0 RLQ* 0 A O+x — BAG
0 0 1 1 CNFG 0 A 8+x — BALE
0 0 6 0 DQA o} B O+x — BSU
0 (¢} 6 1 QoT 0 B 8+x — BSE
0 0 6 2 DQH 0 F O+x - NOP
0 0 6 3 QOH 0 F 8+x — B
*Function determined by

second word of instruction.
f See Systems Handbook, CC71
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Commercial Branches Scientific Branches
1 3 O+x - CBOV O+ 4 O+x - SBLZ
1 3 8+x - CBNOV 4 4 O+x - SBL
2 3 O+x — CBTR 5 4 O+x - SBPE
2 3 8+x — CBNTR 6 4 O+x - SBSE
3 3 O+x - CBSF 7 4 O+x -— SBEU
3 3 8+x — CBNSF O+ 4 8+x — SBGEZ
4 3 O+x - CSYNC 4 4 8+x — SBGE . 4
4 3  8x -  CSNCB 5 4 . 8+x —  SBNPE ¢
5 3 O+x - CBNE 6 4 - 8+x -— SBNSE
5 3 8+x — CBE 7 4 8+x — SBNEU « 0
6 3 O+x -— CBG O+ 5 O+x -— SBEZ
6 3 8+x — CBLE 4 5 O+x - SBE
7 3 O+x — CBL O+r 5 8+x — SBNEZ
7 3 8+x — CBGE 4 5 8+x — SBNE
O+r 6 Ox - SBGZ
4 6 O+x — SBG
O+r 6 8+x — SBLEZ
4 6 8+x - SBLE

D-16
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H1 H2 H3 H4

Branch on Registers (BR)

O+r 7 O+x —
O+r 7 8+x —
O+r 8 O+x —
O+r 8 8+x —
O+ 9 O+x —
O+r 9 8+x —
O+r A O+x -
O+r A 8+x —
O+r B O+x —
O+r B 8+x —

Mnemonic

BDEC
BINC
BLZ
BGEZ
BEZ
BNEZ
BGZ
BLEZ
BEVN
BODD

Short Value Immediate (Sl)

O+r
O+r
O+r
O+r

mTmMmoOO

Input/Output (1/0)

8 0 O+x —
8 1 O+x
8 1 8+x —

Single Operand (SO)

O+x —
8+x —
8+x —
O+x -
8+x —
O+x —
O+x —
8+x -
O+x —
8+x —
O+x —
8+x —
O+x -
8+x —
O+x —
8+x —
O+x -
8+x —
O+x -
8+x —
O+x -
"8+x -
O+x —
8+x —

00 00 00 00 00 00 00 00 0O 00O 00O 0O 00 0O 00O 00 00 00 OO 00 00 00 OO0 OO
T MMOUOODOPPOOONONNDD_EDWNN

LDV
cMmvV
ADV
MLV

10
IOH
I0LD

NEG
LB
JMP
AlID
SID
CPL
CcL
CLH
LBF
DEC
LBT
cmz
LBS
INC
LBC
ENT
STS
LDl
SDI
CMN
LEV
CAD
SAVE
RSTR

H1

Double Operand (DO)

8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r
8+r

Scientific

C
C+r
8+r
C
C+r
8+r
C
C+r
8+r
C
C+r
8+r

D-17

H2

TTITMMOOTETPPOONNODOUG BBWWNN = 0O

OO0OO0OO0OO0O ©© O o o

H3

O+x
8+x
8+x
O+x
8+x
O+x
8+x
O+x
8+x
O+x
8+x
0+x
8+x
O+x
8+x
O+x
O+x
O+x
8+x
O+x
8+x
8+x
8+x
0+x
8+x
O+x
8+x

8+x
8+x
8+x
8+x
8+x
8+x
O+x
O+x
O+x
O+x
0+x

Mnemonic

MTM
LDH
CMH
SuB
LLH
DIV
LNJ
OR
ORH

AND
ANH
XOR
XOH
ST™M
STH
LDR
CMR
ADD
SRM
MuUL
LAB
LDB
CMB
SWR
SWB
STR
STB

SCzZD
SCM
SLD
SNGD
SSB
SAD
scza
SDV
SML
SNGQ
SSwW
SST
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H1 H2 H3 H4 Mnemonic
Commercial

0 - VRFY
- ALR
- ACM
- MAT
- AME
- bDmMmC
- DME
- CcBD
SRCH
- DML
- cobs
- DDV
- DAD
- DsB
- DSH!
- DCM

oocooooooooooo‘oo

COCDO0OO0OO0OO0OO0O0O0O0O0OO

NNNROMRNRONNMNNNONNNNONNONNN

MTMOOWPOONIOO HWN =0
|

where:
r = Register number contained in bits 1 through 3 or 2 through 3
x = Value of bits 9 through 11

! For the DSH instruction, shift control direction is specified by the internal shift
control word 2 (SCW2) bit 0. If SCW2 bit 0 = 0, shift is left; if = 1, shift is right.
For the instruction format in which direction is specified, refer to the Leve/ 6
Assembler Manual, Order No. CB07. Two additional software instructions are
available: DLS (Decimal Left Shift) and DRS (Decimal Right Shift) and are also
discussed in the same manual. When these instructions are used, the internal code
of the DSH instruction (002E) is generated along with the appropriate value in
the SCW2.
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SECTION 6

SHIFT INSTRUCTIONS

SOoL 1c) R1 —-R7 -Q....
r00# T
Saves last bit shifted out of R#(0).
0 R# 15
SAL H{ov) -0...
r02# 1
Set to 1 if R#(0) changes.
0 R# 15
SOR 0... =1 {c)
r04# I
Saves last bit shifted
out of R#(15).
0 1 R# 15
SAR R#(0)... L[ (c)
rO6# I:] _I
Saves last bit shifted
out of R#(15).
{ 0 Rs#’ 15 *
SCR
r05 #
{ 0 R# 15
SCL
01 #

D-19
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DoL
r08#

DAL
rOA#

DOR
rOC#

DAR
rOE#

15

lc)=H -

0..

Implicit R2, R4 or R6 Explicit R3, R5 or R7

Saves last bit shifted out of R# 10).

0 R#’ 15 0 R#' 15
H{ov) - <0
T Set to 1, if R# (0) changes.
0 R#' 15 0 R#’ 15
0...» —] -»-1(c)
Saves last bit shifted out of R# {15). f
0 1 R#' 15 0 R# 15

—1(c)

al .

Saves last bit shifted out of R# (15).

D-20
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DCL
rO3#

DCR
rO7#

Y

implicit R2, R4 or R6 Explicit R3, R5 or R7

SHIFT INSTRUCTIONS

Hc) ¢ bitof 1 reg. contains most recent bit discarded
I{ov) ov bit of 1 reg. set if sign changed, else cleared

r R1 thru R7, or, R3, R5 or R7

# shift distance 1-15 or 1-31, O is special case

Commercial Shift Instructions

(DSH)
DLS

(DSH)
DRS

— | B

Set ov if a non-zero character
is shifted out.

.o.—'>l 1—'

Round least significant digit if rounding
is specified.
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SECTION 7

ADDRESS SYLLABLE

Address Syllable Definitions

Bk B register number 1, 2, 0r 3
Bn B register number n
psp 16-bit displacement (~32,768 through +32,767) that follows the word

containing the address syllable — for P+DSP and *(P+DSP), DSP is added
to the address of the word containing DSsP

IMA Immediate address

IMO Immediate operand

v Interrupt vector

P Location of word containing displacement
Rn R register number n

Indirect operator

Increment symbol; incrementation occurs after the effective address is
obtained but before execution of the instruction

l Decrement symbol; decrementation occurs before the effective address is

obtained

Commercial Address Syllable

9 11 12 13 15
{m Jef n |
— Address modifier

m
@ — Direct/indirect address indicator (when m = O through 4);
otherwise, secondary address modifier

n — Register number (when 1 through 7)

n=0 n=1-7
m @=0 @ =1 @=0 @=1
0 - P+DSP Bn+DSP *[Bn+DSP]
1 - P+DSP+R1 Bn+DSP+R1 *[Bn+DSP] +R1
2 Use P+DSP+R2 Bn+DSP+R2 *[Bn+DSP} +R2
3 gei“m P+DSP+R3 | Bn+DSP+R3 | *[Bn+DSP]+R3

ata
& | Descriptors | - [PDSP] BnrDSP+R4 | *[Bn+DSP] +R4
5 RFU Bn+DSP+R5 *[Bn+DSP] +R5
6 RFU Bn+DSP+R6 *[Bn+DSP] +R6
7 - IMO Bn+DSP+R7 *[Bn+DSP]+R7
D-22
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S -

Non-Commercial Instructions

9 11 12 13 15
L™ lef » |
m — Address modifier
@ -

Direct/indirect address indicator (when m = Q through 4)

Otherwise, secondary address modifier

]
l

-Register number (when 1 through 7)

In the takle below, the underlined items indicate the nature of the address obtained by
the corresponding values of the address syllable. Indented below each item is the format

of the related source language.
n=0 n=1-7
m
@=0 @=1 @=0 @=1
o IMA *IMA Bn *Bn
<label *<label $Bn *$Bn
1 IMA+R1 *IMA+R1 Bn+R1 *Bn+R1
<label.$R1 *<label . 3R1 $8n.3R1 *$Bn.$R1
2 IMA+R 2 *IMA+R2 Bn+R2 *Bn+R2
<label.$R2 *<label .$R2 $Bn.$R2 *$Bn.$R2
3 IMA+R3 *IMA+R3 Bn+R3 *Bn+R3
<label .$R3 *<label.$R3 $Bn.$R3 *$8n.$R3
a P+DSP *(P+DSP) Bn+DSP *{Bn+DSP]
label *label $Bn.value $Bn.value
n=1,2,3 n=4 | n=5,6,7
Register
5 reserved reserved Bn+iR1 r B(n-4]1+R1!
=$8n or =3Rn $Bk.~$R1 | e $Bk.+SR1
6 reserved reserved 4Bn "Push BntiR2 Bln-4]+R2!
-$Bn $Bk.~$R2 $Bk.+$R2
IMO Bnt “pop”’ Bn+iR3 r B(n--4]+R3!
=value +$8n $8k.-$R3 | v $Bk.+SR3
7 or IV+DSP e
=label d
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SECTION 8

HARDWARE-DEDICATED MEMORY

SAF LAF ' - ¢
Memory Hardware Memory
Location Nomenclature Location** Contents
» 7
0000 RHU/RSU 0000 — Entry to Power Failure
¥ ¥ Restart Routine
000A NATSAP3 Next available
0oocC NATSAP2 TSA pointers
000E NATSAP1
0010 NATSAPO 0010
= RHU b3
0014 RTCI 0014 — RTC Initial Value
0015 RTCC 0015 — RTC Current Value
0016 RTCL 0016 — RTC Level
0017 WODTC 0017 — WDT Current Value
x RHU ¥
001F MERC 001F — Memory Error Count
0020 0 15 0020
0021 16 31 0021 - ) )
0022 32 IAF 47 00221~ Interrupt Level Activity Flags 7
0023 48 63 0023 & ~
¥ RHU F Associated Event <
0052 TV =46 0024 - RFU
. \\\
B3 . ~
*
{
. &
»
&
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0061 TV =31 0042 — SIP QLT FAULT
0062 TV =30 0044 — CIP QLT FAULT
0063 TV =29 0046 — Commercial Overflow*
0064 TV =28 0048 - Commercial Truncation*
0065 TV =27 004A — Commercial lilegal Character
0066 TV =26 004C - Commercial Illegal Specification
0067 TV =25 004E - Commercial Divide by Zero
0068 TV =24 0050 - Memory or Megabus Error seen
; ' by SIP or CIP
AN ~ 0069 TV =23 0052 — Unavailable Resource referenced
‘. by SIP or CIP
006A TV =22 0054 - Scientific Precision Error®
“' 0068 TV =21 0056 - Scientific Sign:ficance Error®
006C TV =20 0058 - Scienufic Program Error
006D TV=19 005A — Scientufic Exponent Underflow*
006€E TV=18 005C - RFU
006F TV=17 005E - Uncorrectable Memory or
Megabus Error
0070 TV=16 0060 — Program Error
0071 TV =15 0062 — Unavailable Resource
0072 TV=14 0064 — Protection Violation
0073 TV =13 0066 — Privilege Violation
0074 TV =12 0068 — Remote, remote data descriptor
0075 TV =11 006A - RFU
0076 TV =10 006C - Stack Qverflow
0077 TV =9 006E — Stack Underfiow
0078 TV =8 0070 - Scientific Exponent Overflow
0079 TV =7 0072 — Screntific Divide by Zero
— 007A TV=6 0074 - integer Register Overflow®
. 0078 TV =5 0076 — Unimplemented Instruction
4 007C TV =4 0078 — RSU
007D TV =3 007A — Uninstalled Scientific Instruction
007€ TV 22 007C — Trace"/Breakpoint Trap
007F TV #1 007E — Monitor Call Trap
0080 V=0 0080 - Interrupt Vector, Level O
0081 V=1 0082 - Interrupt Vector, Level 1
*
A . :\:
»
. 00BE IV =62 00FC — Interrupt Vector, Level 62
00BF 1V =63 O0FE — Interrupt Vector, Level 63
00CO0-00FF &= RHU > NONE
*Maskable Trap Conditions
**All LAF addresses and vectors are contained in two memory words.
{
)
(
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SECTION 9

TRAP VECTOR AND INTERRUPT

VECTOR LINKAGE
¢
TV#nn > \
ASV Trap v
RFU Save Area
TSAP » TSAL |——»/ | Trap
1V #nn DEV 1’ » Handler
' . 1SM1 R3 Procedure-
1SM2 Instr.
P — 2 -
S A * % *
( B7 P A 1
B6 B3 I ,
1 Work |
= e = | T Space i
*
B1
i . /
R7 o L
R6 Interrupt k
. Handler
Sele‘cted :L . L Procedure
Registers [ i
Controlled F;‘l ] 1
by Interrupt ' ¥ T
Save Mask m; L—
Ty e~
M7
T
Commercial{ Cl
Context RDBR
Sl NOTE:
Scientific A SA1 | ISAsize varies with ISM patterns and with o
Context " SA2 T address mode; SAF all addresses, vectors are ~
SA3 1 word; LAF all address, vectors are 2 words.
Y
’-(« '
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-

*1’ Format [TRAP#]I l

Trap#=40,, —TV#
| = Copy of | Register

0 1 34 789101112 15
**Z Format (REGJ000 [ 81 [ R [ NTO] 15 ]

REG — ‘A’ word validity
1 = A word is invalid
0 = A word is valid
Bl — bit/byte index field
For bit instruction, Bl = 4 low-order bits of index register
For byte instruction, Bl = X000 where X is the low-order
bit of the index register
R — Ring Number
IS — Instruction Size

***A Format — address associated with Trap, see Systems Handbook, CC71

0123|456 7|8 9 1011}12131415
smi |M[R[RIR|R|R|R|R]I Bls|B|B|B|B
111|123 |4a]5|6]|7 112134 |5 |6 |7
NATSAP M2
ISM2 . |M8Z MBZ T {7l

A A t
Commercial Context

Scientific Context

Memory Protection Context
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SECTION 10
REGISTERS
Name Format - (f;
_ 0 15 Ak
[ Data Registers (R1 — 7) l | v Y
0 15(SAF) or 19(LAF)
Base Registers (B1 — B7) | ]
0 15(SAF) or 19(LAF)
Program Counter (P) | 1
Aeress o] 15(SAF) or 19(LAF)
Registers} Stack Address [ 1 .
Register (T)
0 15(SAF) or 19(LAF)
Remote Descriptor l ]
Base Register (RDBR) K -
0 1 7
CPU Mode Register (M1) Ij l t# J
i — Trace trap enable for jumps and branches

Commercial Trap Enable
Register (M3)

0 = trace trap disabled; 1 = enabled

t# — Overflow trap enable controls for registers
R1 —R7, respectively
0 = trap disabled; 1 = enabled

0 1 2 7
ov | TR RFU
ERRGE ] R
-
ov — Overflow Trap Enable : {,
TR — Truncation Trap Enable T
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SIP Operating Mode
Register (M4)

i

SIP Trap Enable
Register M5

System Status/Security

Register (S)

'

e
i

P

0 1 2 34 586 7

R/t [RFU[SA#1 lSA#Z 'SA#3

R/T — Round/Truncate Mode
0 = Truncate; 1 = Round

SA#— Scientific accumulator number

Memory data Accumulator data
length (words) length (words)

00 2 2
01 2 4
10 4 2
1 4 4

0 1 2 3 4
[Eum|[RFy [sem [PEm|  RFU

EUM — Exponent Underflow Trap Enable
SEM — Significance Error Trap Enable
PEM — Precision Error Trap Enable

0 1 2 3 5 6 9 10

15

[e] R o 0o o] g | level

R — Ring Number (privilege state)
IX = privilege rings; OX = user rings
id# — Processor identity (channel number)
level — Interrupt priority level — O (high)
through 63 {low)
Q — QLT Fault
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CPU Indicator Register (1)

Commercial Indicator
Register
(ch

SIP Indicator Register
(S1)

0 1 2 3 465 6
ovlOjc|bfifgl!lfu

ov — “Overflow’ indicator
c — “Carry' indicator
b — 'Bit test” indicator

i — "Input/output’’ indicator
g — "Greater than” indicator
I — “Less than” indicator

u — "Unlike signs’’ indicator

0 1 2 3 456 7
[ov]TR ] SF[ RFU[GILIRFU]

ov — Overflow occurred during decimal instruction
TR — Alphanumeric result is truncated

SF — Sign fault {negative operand is stored in
unsigned field)

— Greater than

L — Less than

0 1 2 3 4 5 6 7
lEU [RFU[SE | PE | RFU [sc; | SL ] RFUJ

EU— Exponent underflow
SE — Significance error
PE — Precision error

SG — Greater than

SL — Less than
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