




















































































































































































































































































































































































































































































































































Top of Stack Control Word (TSCW) 

0 

0 

1 

1 

stack num 

stack_disp 

offset 

stack num 

[46: 15] 

[31: 16] 
[15: 1] 
[12:13] 

Data Type Formats 

0 

stack_disp off set 

The stack_number identifying the stack 
whose base contains this TSCW 
Displacement to the topmost MSCW 
Must be zero 
Offset of top of stack from topmost MSCW 

Absolute Store Reference Word (ASRW) 

1 

0 

1 

1 

address 
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I 

_J_ 

[47: 4] 
[31 :32] 

T 

_J_ 

T T T T I 

address 

_J_ _J_ _L _J_ _L 

Reserved for coexistence 
Address of memory item 

I T 

_L _J_ 
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Data Type Formats 

Interlock Protected Object Word (POW) (Interlock after first use) 

1 0 

0 1 

1 0 

0 0 

owner id 
lock control 
broken bit 
lock unc bit -
not free bit 

Soft POW 

1 

0 

1 

0 
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[ 47: 4] 
[ 43: 5] 
[38:15] 
[23:21] 
[ 2: 1] 
[ 1: 1] 
[ 0: 1] 

[ 46: 1] 
[45:47] 

b 
owner id lock control 

1 u 

n f 

Binary 0100: denotes interlock POW 
Reserved for software 
Stack number of lock owner 
Reserved for software use 
1 => state is Broken 
1 =>state is Lock Uncontended -

=> state is not Free 

reserved for software 

0: denotes software POW 
Reserved for software 
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Hard POW 
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Appendix E 
Restricted Operators 

aMVST <Move to Stack> 

The restricted operation aMVST changes the processor's site of activity by 
deactivating the current stack and activating a destination stack. The operation is 
defined as a common action invoked by action of the TCU (on A16 systems), which 
supplies the destination stack_number. 

aMVST consists of the following functional steps: 

1. Deactivate the current stack: 

Any valid top-of-stack registers are pushed onto the current stack. 

A new activation record is created on the current stack, as though a procedure 
were being entered. Two words are placed at the top of the stack: an entered 
MSCW and an RCW. The MSCW is created as though an interrupt or accidental 
entry were performed, with implicit MKST and ENTR operations; the 
Environment Link in the resulting MSCW is zero. The RCW is generated as 
defined for ENTR. 

A TSCW designating the new AR is placed at word 0 of the stack. TSCW.offset 
designates the RCW, even though the processor disregards that field for the 
destination stack. 

2. Establish the destination stack: 

SNR is set from the destination stack_number. The stack_number is used to 
access the stack descriptor (an ASD). The word fetched from 
ASDl [stack_number] must be an ASDl with not_stack = 0 and present_to_proc = 
1. The word in ASD2 must be an ASD2; its AS_length defines the length of the 
stack for purposes of Stack Overflow detection. The base word of the stack must 
be a TSCW, which must designate an activation record at the top of the stack as 
created by an aMVST operation executed in the process associated with the 
destination stack when that process was last active. 

The processor consumes that topmost AR as though an exit operation was 
performed, establishing the state for resuming the process associated with the 
destination stack (its state prior to the aMVST operation performed in that 
process). This portion of the aMVST operation can be described as follows: F and 
Sare set from the displacement and offset fields of the TSCW to designate the 
activation record at the top of the inactive destination stack. LL is set to an 
arbitrary value, D[LL] is set to F, and an Exit operation is performed. The Exit 
operation is executed as either an EXIT or RETN: 

a. EXIT if the TCU command specifies no result, which is the case if the 
destination stack was most recently deactivated by a TCU-initiated request's 
command. 
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b. RETN if the TCU command specifies a result, which is the case ifthe 
destination stack was most recently deactivated by a TCU acknowledge's 
command in response to message generated by the processor (caused by the 
restricted operator, XFNC). 

The proc_id value (as a single_integer) is stored at the base word of the 
destination stack. 

It must be noted that grouping the previous two steps into a single operation is a 
documentation convenience. In fact, the TCU can cause the processor to deactivate 
the current stack without establishing a destination stack by sending a "Go Idle" 
command. Also, the TCU causes the processor to establish a destination stack without 
deactivating a current stack by sending a "Change Stack" command while the 
processor is in idle state. 

Interrupt handling in aMVST is as follows: 

• Stack Overflow interrupt can occur as any top-of-stack registers are pushed onto 
the stack prior to the generation of the new AR in Step 1 of aMVST; in this case, 
the processor will be conditioned to repeat the aMVST operation upon exit from 
the interrupt procedure. Stack Overflow interrupt is disabled during the 
generation of the new AR and for the remainder of the aMVST operation; it is 
enabled at the conclusion of the operation. 

• A frame overflow condition, which the user can cause, might be detected while 
generating the new AR in Step 1 of aMVST. The resulting Structure Error is not 
resumable, but the interrupt is reported normally (in the old stack). The 
processor never sends an acknowledge to the TCU, so the TCU knows that the 
stack was not deactivated. 

• If any interrupt condition is detected from the time that generation of the new AR 
on the initial stack is finished until the topmost AR on the destination stack is 
consumed, the processor is not running on a valid stack. Therefore, instead of 
generating the interrupt, the processor immediately generates a superhalt 
condition. If a superhalt occurs, the Interrupt_ Count value is undefined. 

• A Service Request interrupt can be required by the "Change Stack" command. 
The interrupt is taken after the topmost AR on the destination stack is consumed 
and after the result, if any, is pushed. 

• If an Absent Segment condition exists for the code segment designated by the 
RCW in the topmost AR, the normal service interrupt is generated, as for an Exit 
operation. 
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The following diagrams show the main effects of aMVST on the original and 
destination stacks. The F register is shown designating the same MSCW as D[LL], 
which will be the case unless there is an inactive MSCW in the topmost AR. 

Stack state transformation 
on the original stack 

F, D [LL] -4 entered MSCW 

ASDl[SNR) -4 proc_id: sp 

RCW 

entered MSCW 

RCW 

entered MSCW 

entered MSCW 

TSCW 

Stack state transformation 
on destination stack 
(assumes no result) 

-4- s 

entered MSCW entered MSCW -4- F, D [LL) 

ASDl[sn] -4 TSCW proc_id: sp -4- ASDl[SNR) 

CSCP <Communicate with System Control Processor> 

The restricted operator CSCP generates an Unimplemented Operator interrupt on the 
Al6. It has two arguments and returns a result provided by the software interrupt 
routine. 
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Top-of-stack 

transformation: 

Data: sp or DD 

Length: sp Result 
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E-4 

BAL T <Conditional processor halt> 

The restricted operator HALT is a conditional form of STOP. If the processor Halt 
Boolean is false, HALT is equivalent to NOOP. If the Halt Boolean is true, HALT is 
equivalent to STOP. 

LPOW <Load POW> 

LPOW is a restricted operator that performs a Read Evaluation of a reference chain to 
fetch a POW. 

<Initial Reference> 
<target> 

SIRW 

IndexedWordDD -----t 

::= {SIRW, IndexedWordDD} 
::= {operand, POW} 

SIRW 
IndexedWordDD 
<target> 

<target> 

Top-of-stack 
transformation: 

ref: SIRW, IWDD --... ~ G 

If the target is an operand, an Activate Object interrupt is generated. If it is a POW, 
an exact copy of the POW is left on the stack as the operator result. (The element_size 
of an IndexedWordDD is disregarded.) 

The reference chain for LPOW is not defined to include PCWs, but the A16 accepts 
them and performs accidental entry by invoking common action aACCE; the 
procedure result becomes a new initial reference. 

RASD <Read ASD-table word> 
RAST <RASD trapping synonym> 

Normally RAST is undefined; however, a special maintenance mode available on A16 
systems causes RASD and WASD to generate Unimplemented Operator interrupts 
and allows RAST and WAST to be used in their place. 

The restricted operator RASD reads one word of the ASD table. RASD accepts a 23-
bit integer argument as an ASD_number and a 2-bit integer argument as a word 
specifier. The word accessed is ASDi[ASD_number], where i-1 is the word specifier. 
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RASD performs a load-transparent operation, returning the contents of the designated 
ASD-table word. 

Top-of-stack 
transformation: 

specifier: sp(integer) 

ASD num: sp(integer) 

REXI <Return/exit from interrupt> 

--... ~ G 

The restricted operator REX! is a synonym for EXIT on the A16. 

RUNI <Indicate running> 

The restricted operator RUN! performs no action. 

SHOW <Primitive display> 

The restricted operator SHOW generates an Unimplemented Operator interrupt on 
the Al6. SHOW requires two arguments and the software interrupt routine does not 
return a result. 

Top-of-stack 

transformation: 

len: opnd(integer) 

source: pntr, opnd 

SPRR <Set processor register> 

Null 

The restricted operator SPRR assigns a value to a register; it requires two stack 
arguments. The second argument must be a 6-bit integer whose value is a valid 
register id. The top argument is the register value; it must beak-bit integer, where k 
is the width of the destination register. 
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Top-of-stack 

transformation: 

reg-val: sp(integer) 

reg-id: sp(integer) Null 
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The contents of the specified register are set to the register value, except when the 
register id is 36, for which special action is defined later in this description. The only 
defined actual registers are D[LL] (whose id is LL, the current lex level), F (38), S (52), 
and SNR (53). 

Register id values 36 and 37 designate LOSR and BOSR, respectively. RPRR reports 
0 for register id 37. SPRR performs a special operation for register id 36: the register 
value argument is disregarded (but it nevertheless must be a 16-bit integer), and the 
Stack Overflow detection mechanism is enabled. 

SPRR with register id 42 performs a special action: the processor purges its ASD 
cache. The register value is not significant, but must be a 16-bit integer. 

The following table specifies the decimal register id encodings, register names, 
validity for RPRR and SPRR, and register widths (in bits). All register id values not 
listed are invalid. 

register id register name RPRR SPRR width 

LL D[LL] yes invalid 16 
36 (LOSR) invalid special 
37 (BOSR) yes invalid 0 
38 F yes yes 16 
42 invalid special 
52 s yes yes 16 
53 SNR yes invalid 15 

If the register id designates S, the new register value remains in Sat the completion· 
of the SPRR operator (the arguments to SPRR are consumed before the register 
assignment is made). 

The invariant S >= F must be preserved in any assignment of a value to S or F. 

STOP <Unconditional processor halt> 

The restricted operator STOP causes the processor execution to halt in an orderly way 
so that execution can be resumed by an external action. The stack state is unaffected. 
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TWOD <Transfer Words Overwrite Delete> 

The restricted operator TWOD copies source words into a destination sequence 
without regard to tags. TWOD requires three arguments: a length, source, and 
destination. 

Top-of-stack 
transformation: 

1 en: 

source: 

opnd(integer) 

pntr, ASRW, opnd 

dest: pntr, ASRW Nul 1 

The length must be an integer greater than or equal to zero, or the operation is 
undefined. If the length is zero, no transfer occurs. 

The source must be an operand, an IndexedWordDD, an IndexedCharDD with 
char_index equal to zero, or an ASRW. The sequence defined by an operand is the 
source argument concatenated with itself indefinitely; if the source is a double 
precision operand and the second word is not identical to the first, the result is 
undefined. 

The destination must be an IndexedWordDD, an IndexedCharDD with char_index 
equal to zero, or an ASRW. A source or destination IndexedDD or ASRW defines a 
sequence consisting of the designated word and its physical successors (the words with 
the next higher memory addresses). The TWOD operand is undefined if the source or 
destination argument is an IndexedDD and the sequence is not entirely within the 
designated actual segment; the following inequality must hold: 

IndexedDD.index +length <= ASD[IndexedDD.ASD_ref].AS_length 

Each word of the source sequence,including its tag, is transferred to the destination 
sequence; prior destination contents are ignored. The operation continues until the 
number of words specified by length have been transferred. 

3950 8825-100 E-7 



Restricted Operators 

E-8 

WASD<Write ASD-table word> 
WAST <WASD trapping synonym> 

Normally WAST is undefined; however, a special maintenance mode available on Al6 
systems causes RASD and WASD to generate Unimplemented Operator interrupts 
and allows RAST and WAST to be used in their place. 

The restricted operator WASD writes one word of the ASD table. WASD accepts a 23-
bit integer argument as an ASD_number and a 2-bit integer argument as a word 
specifier. The word accessed is ASDi[ASD_number], where i-1 is the word specifier. 

WASD overwrites a store object of any type into the designated ASD-table word. 

Top-of-stack 
transformation: 

specifier: sp(integer) 

ASD num: sp(integer) 

store object: any 

WATI <Read machine identification> 

Nu 11 

The restricted operator WATI leaves on top of the stack a double precision operand 
containing the proc state, except for the proc_id. 

Top-of-stack 
tranformation: 

WHOI <Read proc_id> 

Null __. 

The restricted operator WHO! leaves on top of the stack a single_integer containing 
the processor identification number, proc_id. 

Top-of-stack 
t ranformat ion: 

Null __. sp(integer) 
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WTOD <Write Time Of Day clock> 

The restricted operator WTOD sets the time of day clock from an operand on top of the 
stack. The argument must be a 36-bit integer. 

Top-of-stack 
tranformati on: 

XFNC <system function call> 

time: sp(integer) ____. Null 

The restricted operator XFNC communicates with the external functional units, the 
TCU, IOU, and MIU. XFNC is only defined for the A16 and other systems requiring 
such communications. 

It takes four words (items of any single-word type) as stack arguments and returns an 
operand as the result. 

any (bit vector) 

Stack state 
any (bit vector) -

trans formation: 
any (bit vector) 

any (bit vector) opnd (numeric) 

In practice, the topmost bit vector is in the following fixed format, generated by 
system software: 
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[47:08] 
[39:04] 
[35:20] 
[15: 04] 

[11 :08] 
[03:04] 

0 
Destination Module ID (MSM requestor port number) 
0 

= Destination Unit ID (IOU= 4'D', 
TCU = 4' EI, 
MIU= 4'F' IOM systems) 

External Function ID 
4'F' (Source Unit ID= CPM) 
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The four stack items are turned into a message that is sent to the requestor specified 
in the destination module ID field. The top word is the command word of the message 
and the next three words are commonly referred to as MSG_DATA_WORD_l through 
MSG_DATA_WORD_3. When a message is issued, the CPM waits for an acknowledge 
message. 

The acknowledge command may be one of two basic types: 

1. Continue: the result from the acknowledge message is placed in TOS. If the 
acknowledge command requires an interrupt, an External Service interrupt is 
generated; otherwise, normal code execution resumes. 

2. Change Stack or Go Idle: see aMVST. The current stack is deactivated 
without placing XFNC's result into the stack; that is done when this stack is 
established again. 

Because XFNC always leaves a result, all external functions return a result. The 
CPM does not recognize "continue with no result" and returns whatever is in 
MSG_DATA_WORD_l (joined to MSG_DATA_WORD_2 ifthe command indicates a 
double precision result) unconditiona11y if the acknowledge is a "continue". All 
functions that allow a change stack acknowledge require that a result be returned 
when the stack is established again; the CPM relies on the TCU to indicate whether a 
result is returned to the new stack by a "Change Stack" command. 

Note: Non-zero values for [47:08) and {35:20) in the topmost input bit vector are likely 
to cause either a Hardware Error Interrupt or system failure. 

ZIC <Zero Interrupt_Count> 

The restricted operator ZIC sets the Interrupt_ Count to zero. The stack is unaffected. 

Program Restrictions Due to Hidden State 

E-10 

The concept of hidden state and some of the restrictions imposed on software are 
introduced in Section 4. Additional restrictions that are imposed on system 
programming are defined here. 

The WASD operator is the only defined mechanism for changing the ASD table. A 
processor may capture the state of an ASD and hold it until that processor performs a 
W ASD on that ASD or a move-stack operation. 
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In general, software must ensure that no processor could be accessing a segment 
before changing its ASD, except: 

• An ASD marked absent can be changed to one marked present, providing that the 
last or only WASD performed to that ASD is the one that changes 
ASDl.present_to_proc from 0 to 1. (Note that ASDl.address can be changed in 
the same WASD.) 

• ASDl.present_to_proc can be changed from 1 to 0, provided that the actual 
segment is neither a code segment (including table edit) nor a page table, does 
not contain any normal or pseudo activation record, and remains present at the 
same address; the software must take into account the fact that other processors 
may not be affected by the change until they perform a move-stack. (This action 
is permitted to allow software to determine experimentally whether a segment is 
in frequent use.) Note that this provisional resetting of present_to_proc does not 
establish the ASD as "absent" in the sense of the previous list entry; 
ASDl.present_to_proc can later be changed from 0 back to 1 without 
synchronization, but ASDl.address must remain unchanged. 

• The processor can increase ASD2.AS_length for the current stack. 

A processor may capture state from a page descriptor and its ASD between the time a 
copy of the descriptor is brought to the expression stack and the completion of an 
operation that consumes the descriptor. Software cannot safely change a page 
descriptor from touched to untouched, or alter the ASD3 for that page, if any process 
can be accessing that page. 

Branch, enter, exit, and move-stack operators are the only mechanisms for altering 
the sequential execution of the code stream. The result is undefined if the program 
changes a code segment ASD or the contents of the code segment while any processor 
is executing code from the referenced segment. (The processor is free to capture the 
code-segment base address and limit, one or more words of code, and so forth.) 

The effect is undefined of changing the environmental linkage for any activation 
record currently in the addressing environment of a processor. 

The result is undefined of any fetch or store operation in the current stack (whether 
via address couple, SIRW, DD, or absolute address) above the current upper bound for 
stack addressing. That bound is moved upward to the S setting by an explicit PUSH 
or the implicit push of an enter operator; it is moved downward by an exit operator or 
by a DLET operator that moves S below the most recent PUSH setting. 
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Operators To Be Phased Out 

INXA <index via address couple parameter> 

INXA is a three-syllable operator containing a fixed-fence address couple. 

Operator 
format: 

Top-of-stack 
transformation: 

INXA 1 am 

4: 12 

index: opnd:(integer) IndexedDD 

INXA is functionally equivalent to a name-call operator, containing the same address 
couple, followed immediately by the INDX operator. 

NXV A <index and load value via address couple parameter> 

NXV A is a three-syllable operator containing a fixed-fence address couple. 

Operator 
format: 

Top-of-stack 
transformation: 

NXVA 1 am 

4! 12 

index: opnd:(integer) 

NXV A is functionally equivalent to a name-call operator, containing the same address 
couple, followed immediately by the NXLV operator. 
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STAD <store delete via address couple parameter> 
STAN <store non-delete via address couple parameter> 

STAD and STAN are three-syllable operators that contain a fixed-fence address 
couple; the code-stream appears as: 

Operator STAD l lam '· format: STAN 
delta 
..L 

4! 12 

Top-of-stack 
transformation object: operand ~ Null 
for STAD: 

Top-of-stack I object I transformation object: operand ~ 

for STAN: 

The STAD (or STAN) operator is functionally equivalent to a name-call operator, 
containing the same address couple, followed immediately by the STOD (or STON) 
operator, except that PCW evaluation requires the use of restart mode. Return from 
the accidental-entry function causes STAD or STAN to be resumed in restart mode; 
the operator ignores its code parameter and is functionally equivalent to STOD or 
STON, respectively. 
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Appendix G 
Operator and Common Action 
Reference 

This appendix lists each operator and common action, in alphabetical order by 
mnemonic. (Common actions have mnemonics beginning with lower case "a".) 
Several common actions are defined here for the purpose of consolidating the 
interrupt information for similar operations. Refer to "Common Actions" in Section 4 
for more information. 

If the operator is fully restricted, that fact is indicated after the operator name. The 
following information follows the name line: 

p primary operator 
v variant operator 
e edit mode operator (same encoding in table and single edit) 
se edit mode operator (single edit only) 
te edit mode operator (table edit only) 

• The opcode is presented in hexadecimal notation, except for NAMC and V ALC, 
which are in binary. 

• Any code-stream parameters are defined following the opcode, separated by 
ampersands. 

• If there are no ODI interrupts listed for this operator, a reference to another 
operator, or some other indication, appears at the right. 

• Similar operators that generate the same interrupts are treated as a group, with 
one operator representing the rest of the group. Each represented operator refers 
to the representative, under which all the members of the group are named. 
Citations of the group take the form "DBUN etc." or "DBFL & DBTR" when there 
are only two in the group. An operator (like DBUN) "partly" represents others 
(like DBFL and DBTR) that can generate all the same interrupts plus more. 

An instance of an operator-dependent interrupt is defined as a triple: an operator 
generates an interrupt for a reason. The interrupts and reasons are listed in this 
appendix under each operator and common action. All interrupts are summarized in 
Appendix H; the same instance triples are shown there by listing the operators/actions 
and reasons under each ODI. 
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A similar triple defines the relationship of a common action to its client operators: a 
client invokes a common action for a reason. The same triples are shown twice in this 
appendix: the clients and reasons are listed under each common action; the actions 
and reasons are listed under each operator. 

For both interrupt instances and common action relationships, the form and content of 
the "reason" varies with the context. A typical interrupt entry shows the infraction 
and/or the data structure involved. A typical common action entry shows the purpose 
of the invocation and/or the "actual parameters": a common action is conceptually a 
"procedure" and most operate on "formal parameters". 

The following notation is used in this appendix and Appendix H. 

-4 = 

--H = 

[ ... ] = 

< > = 

I · · · I = 

ActSegLen(x): 

anticipation: 
exhausted: 
Mem[x]: 
PageTable = 

Stk[x] = 

designates directly (via an ASD_number) 

designates indirectly (through an ASD or a display 
register) 

indexed by 

not equal 

absolute value 

(said of descriptors and the ASD table) 

marks the update source/dest/edtab argument (internal or 
stack result) 

actual segment length: 
ASD2.AS length from ASD designated by x 
(default x is the object under discussion) 

action performed before need 
pointer designates last+l element of virtual segment 
the contents of the memory location at absolute address x 
unpaged unindexed SingleDD defining a page table: 

created from paged unindexed DD 
or from ASD3 referenced by paged indexed DD 

by effectively resetting tag and element_size 

Mem[ASDl[SNR].address+x] 

Unless restart mode is specified explicitly, the interrupt descriptions that follow apply 
to the operator in initial mode. 

This appendix and Appendix H define ODis on the A16; the great majority of these 
cases are detected on all MCP/AS (Extended) systems. 
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aACCE <accidental entry> 

This common action enters the procedure when a PCW is encountered in a reference 
chain. Refer to "Procedure Entry Operators" in Section 4 for more information on 
aACCE. 

Clients: 

EVAL, 
STOD & STON: S IRW ---t~ { PCW} 
VALC & LVLC: parameter or SIRW ---t~ {PCW} 

Interrupts: 
See aEVCH: display update 
See aPRCW: distribute entry PCW code-stream pointer 

Structure Error: Stk[F].history_link_I >= 2**13 (frame overflow) 

aAPIX <apply index to data descriptor> 

This common action is a procedure with two formal parameters: a DD and an index 
value vi to be applied to the DD. The index value is a number of elements for the 
described array. Some clients pass 12DDs as llDDs in order to reindex them in units 
of single words. Refer to "aAPIX <apply index to descriptor>" in Section 4 for more 
information. 

The actual parameters for each invocation are shown as "DD by vi". For Data Array 
operators with an effective length of zero, vi is changed to zero and no interrupts are 
generated. 

Clients: 
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aCHAR: 
aFOP, aSOP: 
BMS: 
CHEK: 
CPV etc., CPVD, 
CPVS, DOT, DOTX: 

FMN, etc.: 
GATH: 

INDX: 
NXLN: 
NXLV: 
POLY: 

client ICDD (as IlDD) by +l 
client I2DD (as IlDD) by +l 
current domain by -1 

(to access 2nd word) 

current vector_A by stride_A 

current vector_A by stride A 
current vector_B by stride B 
current vector_A by stride A 
current vector A by stride A 
vector_B argum;nt by refer;nt(vector_I) 
current vector I by +1 
DD argument by-Ral(index argument) 
SingleDD argument by Ral(index argument) 
WordDD argument by Ral(index argument) 
current vector_A by stride_A 
current vector_B by stride B 
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SCAT: 

SEQ: 

SE8C & SE4C: 
SFDC: 
SFSC: 
SRCH: 
SRDC: 
SRSC: 
SUM & SUMA: 
SWFD etc.: 
TRNS: 
TWFD etc.: 
TWOD: 
TWSD & TWSU: 
VMV, VMNV. VOV, 
VTS, VTV, VUV: 

Interrupts: 

vector_A argument by referent(vector_I) 
current vector_B by stride_B 
current vector_! by +1 
current vector_A by stride_A 
current vector B by stride B 
argument pointer by o (after element size change) 
current dest ICDD by +max(length,O) 
current source !COD by +max(length,O) 
current domain by -1 
current dest !COD by -max(length,O) 
current source !COD by -max(length,O) 
current vector A by stride A 
set by Wordlndex(c) -
trtab by Wordlndex(c) 
set by Wordlndex(c) 
current source or dest pointer (as IlDD) by +l 
current source or dest pointer (as IlDD) by +l 

VPS, VPV, VPVS, VSPV, 
current vector_A by stride A 
current vector_B by stride B 

Absent Data: client paged unindexed DD (page table) 
ASD3 for client paged indexed DD (page table) 

Bounds Error: The following conditions detected by aAPIX cause 
client to generate interrupt if resulting 
(unrepresentable) DD is used or returned: 

new virtual index < 0 
unpaged DD and new index >= 2**20 
unpaged CharDD and new word index >= 2**16 
new page index > ActSeglen(PageTable) 
new page index = ActSeglen(PageTable) 

and new word index + new char index > 0 
Structure Error: ASD3 for paged indexed DD is not unpaged indexed DD 

(not checked if page index already known) 
ASD3 ____.. not ASD1/ASD2 (page table) 
paged unindexed DD ____.. not ASD1/ASD2 (page table) 
PageTable[new page index] 

not {unpaged unindexed DD, untouched DD} 
Touch Reference: PageTable[new page index] is untouched DD 
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For convenience, Bounds Error conditions arising from attempts to generate 
unrepresentable indexed DDs are shown under aAPIX. However, not every instance 
can occur for every client: some pass only IWDDs or ICDDs; some can only increase or 
only decrease the virtual index. Furthermore, errors cannot be reported unless the 
indexed DD is evaluated or returned, so the actual interrupt generation is the 
responsibility of the client. For example, non-edit array operators that index a pointer 
or vector in anticipation of another iteration cannot generate an interrupt unless the 
anticipated iteration (or pointer update) occurs. 

aCHAR <access word via ICDD> 

This interrupt-consolidation common action accesses the designated word via an 
ICDD and advances the ICDD to designate the successor word. 

The clients are all the non-edit character operators and the edit operators that move 
data. Note that these operators all coerce IWDD pointers to ICDDs. If the effective 
length is zero, the aAPIX index is zero and no interrupts are generated. 

Clients: 

CEQD etc.: 
!CUD etc.: 
INSU etc.: 
MCHR etc.: 
PKUD etc., SEQD 
SISO, SWFD etc.: 
TEQD etc., TRNS, 
TWFD etc.: 
UPUD etc.: 

Interrupts: 

See aAPIX: 
See aEIXD: 

Inv Target: 

access word via sourcel or source2 
access word via source ICDD 
access word via dest !COD 
access word via source or dest 

etc., 
access word via source ICDD 

TUND & TUNU, 
access word vi a source or dest 
access word via dest !COD 

client !COD (as IlDD) by +l 
evaluate current client !COD 

ICDD 

ICDD 

ICDD 

client dest !COD ---t~ not operand 
client source !COD ---t~ not operand 

aEAC <evaluate address couple> 

This common action performs basic evaluation of an address couple. 

Clients: 

aFOP: 
MPCW: 
NAMC & LNMC: 

Interrupts: 

Inv Arg/Par: 
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evaluate parameter for client VALC 
evaluate (sdll, sdi) from parameter 
evaluate parameter 

lambda > LL 
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aEmW <evaluate SffiW> 

This common action performs basic evaluation of an SIRW. 

Clients: 

aFOP, aILRE: evaluate client SIRW 
alNTE: evaluate SIRW at F+l or successor SIRW 
aSOP: evaluate client SIRW 
DBUN etc.: evaluate SIRW 
ENTR: evaluate SIRW at F+l or successor SIRW 
EVAL, INDX, LOOT, LPOW, NXLN, NXLV, OVRD etc •• 
STOD & STON: evaluate SIRW 

Interrupts: 

See aEVLK: 

Bounds Error: 

SIRW environment link evaluation 

displacement+offset >= ActSegLen 

aEIXD <evaluate indexed DD> 

This interrupt-consolidation common action performs basic evaluation of an indexed 
DD. If the DD is paged and the initial word index equals 2**13, change word index to 
zero and use page index equal to ASD3.index+l. 

Clients: 

aCHAR: 
aFOP: 
alLRE: 
aSOP: 
BMS: 
LOOT, LPOW: 
NXLN: 
OVRD etc.: 
SRCH: 
SWFD etc.: 
TRNS: 
TWFD etc.: 
TWOD: 
TWSD & TWSU: 

Interrupts: 

Absent Data: 

Bounds Error: 

evaluate current client !COD 
evaluate client IWDD 
evaluate client IlDD 
evaluate client IWDD 
evaluate current domain 
evaluate IWDD 
evaluate final indexed Single DD 
evaluate IlDD 
evaluate current domain 
evaluate set[Wordlndex(c)] 
evaluate trtab[Wordlndex(c)] 
evaluate set[Wordlndex(c)] 
evaluate current source or dest pointer 
evaluate current source or dest pointer 

client indexed DD 
ASD3 for client paged index DD (page table) 
word index >= ActSegLen 

(except when ultimate client can generate 
Source or Destination Boundary interrupt) 

page index >= ActSegLen(PageTable) 

3950 8825-100 



Operator and Common Action Reference 

Structure Error: client indexed DD___.. not ASD1/ASD2 
ASD3 for paged indexed DD is not unpaged indexed DD 

(not checked if page index already known) 

Touch Reference: 

ASD3 ---1 not ASD1/ASD2 (page table) 
PageTable[page index] not {unpaged unindexed DD, 

untouched DD} 
PageTable[page index] is untouched DD 

aEVCH <traverse environmental chain> 

This common action consolidates the interrupts generated in traversing the 
environmental chain. 

Clients: 

aACCE, a!NTE, 
ENTR, EXIT etc.: 

Interrupts: 

See aEVLK: 

Structure Error: 

display update 

MSCW environment-link evaluation 

for each AR traversed on environmental chain: 
MSCW.env_link or D register~~ not entered MSCW 

aEVLK <evaluate environmental link> 

This common action effects the basic evaluation of an Environmental Link. 

Clients: 

aEIRW: 
aEVCH: 

Interrupts: 

Absent Data: 

Bounds Errors: 
Structure Error: 
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SIRW environment-link evaluation 
MSCW environment-link evaluation 

if pseudolink = 0: 
ASDl[stack_num].present_to_proc = 0 

if pseudolink = 1: 
ASDl[seg_num] .present_to_proc 0 

displacement >= ActSeglen 
if pseudolink = 0: 

stack_num ----+ not ASD1/ASD2 
if pseudolink = 1: 

seg_num ____... not ASD1/ASD2 
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aFOP <fetch operand value> 

This common action fetches an operand value via an SIRW, address-couple parameter, 
or IWDD. Refer to "Read Evaluation Operators" in Section 4 for more information on 
aFOP. Validity checking of the target is performed by aFOP except when a non­
operand value must be examined by the client as a possible reference or valid target; 
aFOP returns any non-operand argument to the client when fetching: 

• for V ALC via address-couple parameter or SIRW 

• for LOAD via SIRWor IlDD 

For vector operators with a zero length, aFOP does nothing. 

Clients: 

CHEK: 
CPV etc., 
CPVD, CPVS: 
DOT, DOTX: 
FMNetc.: 
GATH: 
LOAD: 
NXLV: 
POLY: 
SCAT: 
SEQ: 
SUM & SUMA: 
VALC & LVLC: 
VMV, VMVN, VOV: 
VPS: 
VPV, VPVS, VSPV: 
VTS: 
VTV, VUV: 

Interrupts: 

See aAPIX: 
See aEAC: 
See aEIRW: 
See aEIXD: 

Inv Target: 

fetch via current vector A 

fetch via current vector B 
fetch via current vector A or vector B - -
fetch via current vector A 
fetch via current vector B or vector I - -
fetch via SIRW or IWDD 
fetch via final indexed WordDD 
fetch via current vector A or vector B - -
fetch via current vector B or vector I - -
fetch via current vector B 
fetch via current vector A 
fetch via parameter or subsequent reference 
fetch via current vector A or vector B - -
fetch via current vector B 
fetch via current vector A or vector B - -
fetch via current vector B 
fetch via current vector A or vector B - -

client 1200 (as IlDD) by +l (to access 2nd word) 
evaluate parameter for client VALC 
evaluate client SIRW 
evaluate client IWDD 

2nd word via SIRW or address couple not operand 
IlDD -----+~ not operand (except for LOAD) 
1200 -----+~ not operand 
2nd word via 12DD not operand 
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aILRE <interlock reference evaluation> 

This interrupt-consolidation common action performs the read and store evaluations 
for the interlock operators. 

Clients: 

LOK, UNLK: 

Interrupts: 

See aEIRW: 
See aEIXD: 

Inv Access: 
Inv Arg/Par: 
Inv Target: 
Uninit Arg: 

alNTE <interrupt entry> 

interlock reference evaluations 

evaluate client SIRW 
evaluate client IlDD 

read_ only I lDD 
interlock reference not {SIRW, IlDD, ASRW} 
reference ____.~ not {sp operand, POW} 
interlock-reference tag in {6, 4} 

This common action generates an interrupt, which is implemented as entry to an 
operating-system procedure designated by a processor-generated reference. 
Thereference is an SIRW whose env_link and offset fields are set according to the 
interrupt situation. 

The action can be defined as four steps: 

1. Invoke MKST 

2. Place the interrupt reference on the stack (at Mem[F+l]) 

3. Place any parameter words on the stack 

4. Invoke ENTR 

Clients (not listed): 

Interrupts: 

See aEIRW: 
See aEVCH: 
See aPRCW: 

Missing PCW: 
Structure Error: 
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all operations that generate interrupts 

evaluate SIRW at F+l or successor SIRW 
display update 
distribute entry PCW code-stream pointer 

SIRW ____.~ not {SIRW, PCW} 
Stk[F].history_link_l >= 2**13 (frame overflow) 

G-9 



Operator and Common Action Reference 

G-10 

aMVST <move to stack> 

The MVST operation includes several parts: 

An implicit MKST on the current stack generates no interrupts. 

An implicit pseudo-ENTR on the current stack can interrupt due to 
frame overflow. ALL other interrupts of ENTR are prevented by the 
close coupling of the ENTR and MKST operations and by the fact 
that there is no reference, PCW, or code segment, and no display 
update. 

Building and storing the TSCW on the current stack generates no 
interrupts. 

Several interrupts can occur as the operator attempts to locate the 
new stack and fetch its TSCW. Distribution of the TSCW generates 
none. 

Finally, an implicit EXIT on the destination stack is subject to 
all of the interrupts of that operator. 

Interrupts same as EXIT, plus: 

Stucture Error: Stk[F].history_link_I >= 2**13 after implicit MKST 
stack-number ------+ not ASD1/ASD2 
destination Stk[O] not.TSCW 

aPOAV <pointer operator argument validation> 

This common action consolidates the interrupts generated during the validation of the 
arguments to pointer operators. The action can be described as a procedure with two 
to four formal parameters, each of which names an argument to be validated. The 
arguments for each client operator are listed in order up the stack (TOS last). The 
valid type or set of types for each argument (except length) is appended to the name. 
For length, the upper limit is specified. 

The clients are all non-edit pointer operators and the enter-edit operators, which 
validate arguments for edit operators. The term "pointer" is interpreted only here to 
include unpaged unindexed copy DDs. 
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Clients: 

CEQD etc.: 

EXPU: 
EXSD & EXSU: 

!CUD etc.: 
PKUD etc.: 
SEQD etc.: 

SISO: 

SWFD etc.: 

TEED & TEEU: 

TEQD etc.: 

TRNS: 

TUND & TUNU: 

TWFD etc.: 

TWOD: 

TWSD & TWSU: 

UPUD etc.: 

Interrupts: 

Bounds Error: 
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validate sourcel:pointer, source2:{pointer,opnd}, 
length:Maxlnx 

validate dest:pointer, length:Maxlnx 
validate dest:pointer, source:{pointer, opnd}, 

length:Maxlnx 
validate source:{pointer, opnd}, length:23 
validate source:{pointer, opnd}, length:24 
validate source:{pointer, opnd}, 

length:Maxlnx, delim:sp operand 
validate source:{pointer,opnd}, 

length:{if source is hex then 24 else 12) 
validate source:{pointer,opnd}, 

length:Maxlnx, set:IlDD 
validate dest:pointer, source:{pointer, opnd}, 

edtab:indexed DD 
validate dest:pointer, source:{pointer, opnd}, 

length:Maxlnx, delim:sp operand 
validate dest:pointer, source:{pointer, opnd}, 

length:Maxlnx, trtab:IlDD 
validate dest:pointer, source:{pointer, opnd}, 

length:Maxlnx 
validate dest:pointer, source:{pointer, opnd}, 

length:Maxlnx, set:IlDD 
validate dest:{pointer,ASRW}, 

source:{pointer,ASRW,opnd} 
length:Maxlnx 

validate dest:pointer, source:{pointer, opnd}, 
length:Maxlnx 

validate dest:pointer, source:operand, length:24 

for client source or destination pointer 
(blocked by zero-length operator that deletes 
its arguments) 

!WOO.index> ActSeglen 
ICDD.word_index > ActSeglen 
ICDD.word_index = ActSeglen and .char index > 0 
!WOO.index>= 2**16 

and client is not Transfer Words 
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Inv Arg/Par: 

Structure Error: 

Uninit Arg: 

client length not operand or jRaI(length) I >limit 
client argument not specified type 
reindex disabled in client indexed DD 

(source, dest, set, trtab, or edtab) 
EBCDIC !COD.char index > 5 
hex !COD.char index > 11 
ASD3 for client paged indexed DD is not unpaged 

indexed DD (not checked if page index. known) 
client argument tag in {6, 4} 

aPRCW <distribute PCW/RCW code stream pointer> 

The common action aPRCW distributes a code stream pointer from a PCW or RCW, as 
follows: 

1. PSN is set from the ASD_reffield of the PCW or RCW. 

2. PWI and PSI are set from the pwi and psi fields, respectively. PWI must be in 
the range (Oto ASD2.AS_length-1} for the ASD referenced by the new PSN value; 
PSI must be in the range (Oto 5}. 

3. If ASDl.present_to_proc is not set in the ASD designated by the new PSN value, 
an Absent Code interrupt is generated. 

Clients: 
aACCE, aINTE: 
DBUN etc.: 
ENTR: 
EXIT etc.: 

Interrupts: 

Absent Code: 
Bounds Error: 

Structure Error: 

distribute entry PCW code-stream pointer 
distribute branch-dest PCW code-stream pointer 
distribute entry PCW code-stream pointer 
distribute RCW code-stream pointer 

PCW or RCW 
(PCW or RCW).pwi >= ActSeglen 
(PCW or RCW).psi > 5 
PCW or RCW ______. not ASD1/ASD2 
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aSOP <store operand value> 

This common action stores an operand value for operators that perform store 
evaluation of references. Refer to "Normal Store Operators" in Section 4 for more 
information on aSOP. aSOP accepts two formal parameters: the value to be stored 
and the reference. When the reference is an SIRW, the client (normal store) operator 
verifies that the target is a Data Word. 

For vector operators with a zero length, aSOP does nothing. 

Clients: 

CPV etc., CPVD, CPVS, 
GATH, SCAT, SEQ: store via current vector A 
STOD & STON: store via SIRW or IWDD 
VMV, VMVN, VOV, VPS, VPV, VPVS, VSPV, 
VTS, VTV, VUV: store via current vector A 

Interrupts: 

See aAPIX: 
See aEIRW: 

client 1200 (as 1100) by +l (to access 2nd word) 
evaluate client SIRW 

See aEIXD: evaluate client lWDD 

Inv Access: read_ only IWDD 
Inv Arg/Par: object is sp and reference is I2DD 

object is sp and SIRW ___.,.~ dp opnd 
object is dp and reference is !100 
object is dp and SIRW ____...~ {sp opnd, tag-6 word, 

tag-4 word} 
Inv Target: IWDD -H not Data Word 

2nd word not Data Word 

a VOAV <vector-operator argument validation> 

This common action consolidates the interrupts generated during the validation of the 
arguments to vector operators. The action can be described as a procedure with four 
to six formal parameters, each of which names an argument to be validated. The 
arguments for each client operator is listed in order up the stack (TOS last). The valid 
type or set of types is appended to each name, except for length and stride arguments, 
which have fixed type. 

Additional type checking is defined under several vector operators to enforce 
consistency of precision between arguments. Many of these checks are in anticipation 
of the type checking in aSOP. 

Clients: 

CHEK: 

3950 8825-100 

validate vector_A:IlDD, length, stride_A, 
hash:sp operand 

G-13 



Operator and Common Action Reference 

CPV etc.: 

CPVD: 

CPVS: 

DOT: 

DOTX: 

FMN etc.: 

GATH: 

POLY: 

SCAT: 

SEQ: 

SUM & SUMA: 

VMV, VMVN, VOV: 

VPS: 

VPV: 

VPVS: 

VSPV: 

VTS: 

VTV, VUV: 

Interrupts: 

Bounds Error: 
Inv Arg/Par: 

Structure Error: 

Uninit Arg: 
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validate vector_A:IWDD, vector_B:{IWDD,opnd}, 
length, stride_A, stride_B 

validate vector_A:I200, vector_B:IWDD, 
length, stride_A, stride_B 

validate vector_A:IlDD, vector_B:IWDD, 
length, stride_A, stride_B 

validate vector_A:IlDD, vector_B:IlDD, length, 
stride_A, stride_B, sum:sp operand 

validate vector_A:IWDD, vector_B:IWDD, length, 
stride_A, stride_B, sum:dp operand 

validate vector_A:IWDD, length, stride_A, 
X:sp operand, V:operand 

validate vector_A:IWDD, vector_B:IWDD, 
1 ength, stride A, vector I: IlDD 

validate vector_A:IWDD,-vector_B:{IWDD, opnd}, 
length, stride_A, stride_B, Z:operand 

validate vector_A:IWDD, vector_B:{IWDD, opnd}, 
length, vector_I:IlDD, stride_B 

validate vector_A:IWDD, vector_B:{IWDD,opnd}, 
length, stride_A, stride_B, Z:operand 

validate vector_A:IWDO, length, stride_A, 
sum:operand 

validate vector_A:IWDD, vector_B:{IWDD,opnd}, 
length, stride_A, stride_B 

validate vector_A:IWDD, vector_B:IWDD, 
length, stride_A, stride_B, S:operand 

validate vector_A:IWDD, vector_B:{IWDD,opnd}, 
length, stride_A, stride_B 

validate vector_A:IWDO, vector_B:IWDD, 
length, stride A, stride B, S:operand 

validate vector_A:IWOO,-vector_B:{IWDD,opnd}, 
length, stride_A, stride_B, S:operand 

validate vector_A:IWDD, vector_B:IWDD, 
length, stride_A, stride_B, S:operand 

validate vector_A:IWOO, vector_B:{IWDD,opnd}, 
length, stride_A, stride_B 

Maxlnx + 1 > lstridel > Max!nx/3 
client length not sp integer or !length! > Maxlnx 
client stride not sp integer 

or !stride! > Max!nx 
(client stride)*(restart count) > Maxlnx 

(restart mode) 
client argument not specified type 
client vector IWDD reindex disabled 
ASD3 for client paged indexed DD is not unpaged 

indexed DD (not checked if page index known) 
client argument tag in {6, 4} 
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ADD<add> 

p 80 

Arith Overflow: 
Arith Underflow: 
Inv Arg/Par: 
Uninit Arg: 

R(x+y) = TooBig 
N (R(x+y)) = TooSmall 
x (TOS2) not operand or y 
TOS or TOS2 tag in {6, 4} 

AMAX <arithmetic maximum> 

v 958A 
also represents AMIN 

[Exponent Overflow] 
[spurious] 

(TOS) not operand 

Inv Arg/Par: 
Uninit Arg: 

x (TOS2) not operand or y (TOS) not operand 
TOS or TOS2 tag in {6, 4} 

AMIN <arithmetic minimum> 

v 9588 

ASRT <assert> 

v 9580 & interrupt_code:8 

AVER<aver> 

v 958F 
also represent ASRT 

False Assertion: Boolean (TOS) is False 

BCD <binary convert to decimal> 

v 9577 & N:8 

Int Overflow: 
Int Arg/Par: 

Uninit Arg: 
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Rid(B) = TooBig 
B (TOS) not operand 
N > 24 
TOS tag in {6, 4} 

See AMAX 

See AVER 
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BMS <bounded mask search for equal> 

v 95A9 

See aAPIX: 
See aEIXD: 

current domain by -1 
evaluate current domain, if length > O 

Inv Arg/Par: length (TOS) not operand or IRaI(length) I > Maxinx 
domain (TOS2) not IlDD 
domain reindex disabled 

Structure Error: ASD3 for paged indexed domain is not unpaged indexed 
DD (not checked if page index known) 

Uninit Arg: length or domain tag in {6, 4} 

BRFL <branch false> 

p AO & op_psi:3 & op_pwi:13 

BRST <bit reset> 

p 9E & Db:8 

BRTR <branch true> 

p Al & op_psi:3 & op_pwi:13 

BRUN <branch unconditional> 

p A2 & op_psi:3 & op_pwi:13 
also represents BRFL & BRTR 

Bounds Error: 

BSET <bit set> 

p 96 & Db:8 

op_pwi >= ActSeglen(PSN) 
op_psi > 5 

CBON <count binary ones> 

v 95BB 

Inv Arg/Par: 
Uninit Arg: 

TOS not operand 
TOS tag in {6, 4) 

See BRUN 

No interrupts 

See BRUN 

No interrupts 
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CEQD <compare characters equal delete> 

p F4 
also represent CEQU, CGED, CGEU, CGTD, CGTU, CLEO, 

CLEU, CLSD, CLSU, CNED, CNEU 

See aCHAR: access word via sourcel or source2 ICDD 
See aPOAV: validate sourcel:pointer, source2:{pointer, opnd}, 

length:Maxinx 
Inv Arg/Par: sourcel is EBCDIC and source2 is hex or vice versa 

CEQU <compare characters equal update> 

p FC 

CGED <compare characters greater or equal delete> 

p Fl 

CGEU <compare characters greater or equal update> 

p F9 

CGTD <compare characters greater delete> 

p F2 

CGTU <compare characters greater update> 

p FA 

CBEK <compute check-hash> 

3950 8825-100 

v 95C8 

See aAPIX: 
See aFOP: 
See aVOAV: 

current vector_A by stride_A 
fetch via current vector A 
validate vector_A:IlDD, length, stride_A, 

hash:sp operand 

See CEQD 

See CEQD 

See CEQD 

See CEQD 

See CEQD 
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CHSN <change sign> 

p SE 

Inv Arg/Par: 
Uninit Arg: 

TOS not operand 
TOS tag in {6, 4} 

CLED <compare characters less or equal delete> 

p F3 

CLEU <compare characters less or equal update> 

p FB 

CLSD <compare characters less delete> 

p FO 

CLSU <compare characters less update> 

p F8 

CNED <compare characters not equal delete> 

p F5 

CNEU <compare characters not equal update> 

p FD 

See CEQD 

See CEQD 

See CEQD 

See CEQD 

See CEQD 

See CEQD 
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CPV <copy vector> 

v 95EO 

also represents CPVA, CPVN 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

current vector_A by stride A 
current vector_B by stride B 
fetch via current vector B 
store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd} 

length, stride_A, stride_B 

Inv Arg/Par: vector_A is sp and vector B is dp or vice versa 

CPV A <copy vector absolute> 

v 95E2 

CPVD <copy vector double> 

v 

See 

See 
See 
See 

95E4 

aAPIX: 

a FOP: 
aSOP: 
aVOAV: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current·vector B 
store via current vector A 
validate vector_A:I2DD, vector_B:IWDD, 

length, stride_A, stride_B 

CPVN <copy vector negated> 

v 95El 

CPVS <copy vector single> 

v 95E3 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector B 
fetch via current vector A 
validate vector_A:IlDD, vector_B:IWDD, 

length, stride_A, stride_B 

See CPV 

See CPV 

Vect Arith Exe: RS(ND(B(i))) = TooBig 
RS(ND(B(i))) = TooSmall 
NS(RS(ND(B(i)))) = TooSmall 

[Exponent Overflow] 
[Exponent Underflow] 
[Exponent Underflow] 
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CSCP <communicate with System Control Processor> (restricted) 

v 959F 
Unimplemented Op: (unconditional) 

DBCD <dynamic binary convert to decimal> 

v 957F 

Int Overflow: 
Int Arg/Par: 

Uninit Arg: 

Rid(B) = TooBig 
N (TOS) not operand or RaI(N) not {O to 24} 
B (TOS2) not operand 
TOS or TOS2 tag in {6, 4} 

DBFL <dynamic branch false> 

p AS 

DBRS <dynamic bit reset> 

p 9F 
also represents OBST 

Inv Arg/Par: 
Uninit Arg: 

DBST <dynamic bit set) 

p 97 

Db (TOS) not operand or RaI(Db) not {Oto 47} 
Db tag in {6, 4} 

DBTR <dynamic branch true> 

p A9 

DBUN <dynamic branch unconditional> 

p AA 
also represents DBFL & DBTR 

See aEIRW: evaluate SIRW 

See DBUN 

See DBRS 

See DBUN 

See aPRCW: distribute branch-dest PCW code-stream pointer 

Bounds Error: 
Inv Arg/Par: 

Inv Target: 
Uninit Arg: 

(branch-dest opnd.dyn pwi)mod 2**14 >= ActSegLen(PSN) 
branch-dest (TOS) not-{operand, PCW, SIRW} 
RaI (branch-dest operand) not {-2**39+1 to +2**39-1} 
SIRW ~· not PCW 
branch-dest (TOS) tag in {6, 4} 

DEXI <disable external interrupts> 

v 9547 No interrupts 

3950 8825-100 



Operator and Common Action Reference 

DFTR <dynamic field transfer> 

p 99 

Inv Arg/Par: 

Uninit Arg: 

Len (TOS) not operand or RaI(Len) not {Oto 48} 
Sb (TOS2) not operand or RaI(Sb) not {Oto 47} 
Db (TOS3) not operand or RaI(Db) not {O to 47} 
Len or Sb or Db tag in {6. 4} 

DINS <dynamic field insert> 

p 9D 

Inv Arg/Par: 

Uninit Arg: 

Len (TOS2) not operand or RaI(Len) not {Oto 48} 
Db (TOS3) not operand or RaI(Db) not {Oto 47} 
Len or Db tag in {6. 4} 

DISO <dynamic field isolate> 

p 98 

Inv Arg/Par: 

Uninit Arg: 

DIVD <divide> 

p 83 

Arith Overflow: 

Arith Underflow: 

Inv Arg/Par: 
Uni nit Arg: 

Len (TOS) not operand or RaI(Len) not {Oto 48} 
Sb (TOS2) not operand or RaI(Sb) not {Oto 47} 
Len or Sb tag in {6. 4} 

R(x/y) = TooBig [Exponent Overflow] 
divisor (TOS) is 0 [Divide by Zero] 
R(x/y) = TooSmall [Exponent Underflow] 
R(x/y) < > R* (x/y) [Precision Loss] 
N(R(x/y)) = TooSmall but R = R* < > O [spurious] 
x (TOS2) not operand or y (TOS) not operand 
TOS or TOS2 tag in {6. 4} 

DLET <delete top of stack> 

p BS No interrupts 
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G-22 

DOT <dot (inner) product - single> 

v 95C4 

See aAPIX: 

See aFOP: 
See aVOAV: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -validate vector_A:IlDD, vector_B:IlDD, length, 

stride_A, stride_B, sum:sp operand 

Vect Arith Exe: R(A(i)*B(i)) = TooBig 
R(A(i)*B(i)) = TooSmall 
R(A(i)*B(i)) < > R*(A(i)*B(i)) 
N(R(A(i)*B(i))) = TooSmall 

[Exponent Overflow] 
[Exponent Underflow] 

[Precision Loss] 

but R = R* < > 0 
R(sum+ ••• ) = TooBig 
N(R(sum+ •.. )) = TooSmall 

[spurious] 
[Exponent Overflow] 

[spurious] 

DOTX <dot (inner) product - extended> 

v 95C5 

See aAPIX: 

See aFOP: 
See aVOAV: 

Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -
validate vector_A:IWDD., vector_B:IWDD, length, 

stride_A, stride_B, sum:dp operand 

R(A(i)*B(i)) = TooBig 
R(A(i)*B(i)) = TooSmall 
R(A(i)*B(i)) < > R*(A(i}*B(i)) 
N(R(A(i}*B(i))) = TooSmall 

but R = R* < > 0 
R(sum+ •.. ) = TooBig 
N(R(sum+ ... )) = TooSmall 

[Exponent Overflow] 
[Exponent Underflow] 

[Precision Loss] 

[spurious] 
[Exponent Overflow] 

[spurious] 

DRNT <dynamic range test> 

v 9583 

Inv Arg/Par: 
Uni nit Arg: 

X (TOS3} or L (TOS2) or H (TOS) not operand 
X or L or H tag in {6, 4} 

DSLF <dynamic scale left> 

p Cl See DSRF 
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DSRF <dynamic scale right> 

p C7 
also represents DSLF, DSRS 

Int Overflow: 
Inv Arg/Par: 

Uninit Arg: 

Rid(argument to be scaled) = TooBig 
sf (TOS) not operand or RaI(sf) not {Oto 12} 
argument to be scaled (TOS2) not operand 
TOS or TOS2 tag in {6, 4} 

DSRR <dynamic scale right rounded> 

p C9 

Int Overflow: 

Inv Arg/Par: 

Uninit Arg: 

Rid(argument to be scaled) = TooBig 
(when scale factor = 0) 

Tid(argument to be scaled) = TooBig 
(when scale factor > 0) 

sf (TOS) not operand or RaI(sf) not {Oto 12} 
argument to be scaled (TOS2) not operand 
TOS or TOS2 tag in {6. 4} 

DSRS <dynamic scale right save> 

p cs 

DSRT <dynamic scale right truncate> 

p C3 

Int Overflow: 
Inv Arg/Par: 

Uninit Arg: 

Tid(argument to be scaled) = TooBig 
sf (TOS) not operand or RaI(sf) not {O to 12} 
argument to be scaled (TOS2) not operand 
TOS or TOS2 tag in {6, 4} 

DUPL <duplicate top of stack> 

See DSRF 

p B7 No interrupts 

EEXI <enable external interrupts> 

v 9546 No interrupts 

ENDE <end edit> 

te DE No interrupts 

ENDF <end float> 

te 05 & MinusChar:8 & PlusChar:8 See INSU 
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ENTR <enter> 

p AB 

See aEIRW: 
See aEVCH: 
See aPRCW: 

evaluate SIRW at F+l or successor SIRW 
display update 
distribute entry PCW code-stream pointer 

Missing PCW: Stk(F+l] not {SIRW, PCW} 
SIRW ___... not {SIRW, PCW} 

Structure Error: Stk[F] not inactive MSCW 
Stk[F].history_link_I >= 2**13 (frame overflow) 

EQUL <equal to> 

p BC 
also represents GREQ, GRTR, LESS, LSEQ, NEQL 

Inv Arg/Par: 
Uninit Arg: 

EV AL <evaluate> 

p AC 

See aACCE: 
See aEIRW: 

Inv Arg/Par: 
Unini t Arg: 

TOS not operand or TOS2 not operand 
TOS or TOS2 tag in {6, 4} 

S IRW ___... PCW 
evaluate SIRW 

reference (TOS) not {SIRW, IWDD} 
TOS tag in {6, 4} 

EXCH <exchange top of stack> 

p 86 

EXIT <exit> 

p A3 
also represents RETN & REXI, RTN2 
also partly represents aMVST 

See aEVCH: display update 
See aPRCW: distribute RCW code-stream pointer 

Block Exit: MSCW.block exit=l 
Structure Error: Stk[D[LL]+l] not RCW 

Stk[D(LL]] not entered MSCW 
with i initially = D[LL], 

No interrupts 

while (i = D[LL]) or (Stk[i] not entered MSCW): 
Stk[i] not MSCW (inactive or entered) or 
MSCW.history link I >= 2**13 (frame o' overflow) 
i:=i-(history link) 
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EXPU <execute single edit operator, single pointer update> 

p DD 

See aPOAV: 

Undefined Op: 

validate dest:pointer, length:Maxinx 

next operator is ENDE, ENDF, or INSC 
next operator is MCHR, MVNU, MINS, MFLT, 

SFSC, or SRSC (which requires source) 

EXSD <execute single edit operator delete> 

p 02 
also represents EXSU 

See aPOAV: validate dest:pointer, source:{pointer,opnd}, 
length:Maxlnx 

Inv Arg/Par: 
Undefined Op: 

source is EBCDIC and dest is hex or vice versa 
next operator is ENDE, ENDF, or INSC 

EXSU <execute single edit operator update> 

p DA See EXSD 

FL TR <field transfer> 

p 98 & Db:8 & Sb:S & Len:S No interrupts 

FMN <find minimum> 

v 9SCA 
also represents FMX, FMXA 

See aAPIX: 
See aFOP: 
See aVOAV: 

Inv Arg/Par: 

FMX <find maximum> 

v 95C9 

current vector_A by stride_A 
fetch via current vector A 
validate vector_A:IWDD, length, stride_A, 

X:sp operand, V:operand 

vector A is sp and V is dp or vice versa 

FMXA <find maximum absolute> 

v 95CB 
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See FMN 

See FMN 
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GATH <gather> 

v 95Cl 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Inv Target: 

current vector A by stride A 
vector_B argument by referent(vector_I) 
current vector_! by +l 
fetch via current vector B or vector I - -store via current vector A 
validate vector_A:IWDD, vector_B:IWDD, 

length, stride_A, vector_I:IlDD 

vector_A is sp and vector_B is dp or vice versa 
current vector_! ____.~ not single_integer 
!vector_! single_integerl > Maxlnx 

GESZ <get element_size> 

v 95CF 

Inv Arg/Par: 
Uninit Arg: 

GINX <get index> 

v 95CE 

Inv Arg/Par: 
Structure Error: 

Uninit Arg: 

GLEN <get length> 

v 95CD 

TOS not touched DD 
TOS tag in {6,4} 

TOS not pointer 
ASD3 for paged indexed DD is not unpaged indexed DD 

(not checked if page index known) 
TOS tag in {6, 4} 

Inv Arg/Par: TOS not {WordDD, CharDD} 
Structure Error: unpaged or unindexed DD_____. not ASD2 

ASD3 for paged indexed DD is not unpaged indexed DD 
(not checked if page index known) 

paged indexed DD PageTable.ASD_ref ~ not ASD2 
Uninit Arg: TOS tag in {6, 4} 

GREQ <greater than or equal to> 

p 89 See EQUL 

GRTR <greater than> 

p 8A See EQUL 
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BAL T <unconditional processor halt> (restricted) 

v 95DF No interrupts 

ICLD <input convert left-signed delete> 

v 9575 See !CUD 

ICRD <input convert right-signed delete> 

v 9576 See ICUD 

ICUD <input convert unsigned delete> 

p A4 
also represents !CLO, ICRD, ICVD, ICVU 

See aCHAR: access word via source ICDD 
See aPOAV: validate source:{pointer,opnd}, length:23 

Pack Unindexed DD: source is unpaged unindexed copy DD 

ICVD <input convert delete> 

p CA See ICUD 

ICVU <input convert update> 

p CB See !CUD 

IDIV <integer divide> 

p 84 
also partly represents RDIV 

Ari th Overflow: divisor (TOS) is O [Divide by Zero] 
Int Overflow: 

Inv Arg/Par: 
Uninit Arg: 

x and y are sp and Ix DIV YI >= 2**39 
x or y is dp and Ix DIV YI >= 2**78 
x (TOS2) not operand or y (TOS) not operand 
TOS or TOS2 tag in {6, 4} 

IMKS <insert mark stack> 

p CF No interrupts 
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INDX <index> 

p A6 

The representability interrupts associated with applying index to a DD 
are shown under aAPIX. 

See aAPIX: 
See aEIRW: 

Bounds Error: 

Inv Arg/Par: 

DD argument by Ral(index argument) 
evaluate SIRW 

IRaI(index argument) I > Maxinx 
new word index > ActSeglen 
new word index = ActSeglen and 

new char index > 0 
not ( TOS in {WordDD, CharDD, SIRW} and 

TOS2 is operand 
or TOS is operand and 

TOS2 in {WordDD, CharDD, SIRW} ) 
TOS or TOS2 is reindex-disabled IWDD or ICDD 
EBCDIC !COD.char index > 5 
hex !COD.char index > 11 

Inv Target: SIRW ----.~ not {SIRW, WordDD, CharDD, untouched DD} 
SIRW ----.~ reindex-disabled IWDD or ICDD 

Structure Error: DD -4 not ASD1/ASD2 
Touch Reference: SIRW ----.~ untouched DD 
Uninit Arg: TOS or TOS2 tag in {6, 4} 

INOP <insert overpunch> 

e D8 

INSC <insert conditional> 

te DD & Length:8 & ZeroChar:8 & NonZeroChar:8 

INSG <insert display sign> 

e 09 & MinusChar:8 & PlusChar:8 
also represents INOP 

Interrupts same as INSU, plus: 

Inv Arg/Par: dest is hex 

INSR <field insert> 

p 9C & Db:8 & Len:8 

See INSG 

See INSU 

No interrupts 
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INSU <insert unconditional> 

se DC & Char:8 
te DC & Length:8 & Char:8 
also represents ENDF, INSC 
also partly represents INSG & INOP 

See aCHAR: 

Dest Boundary: 
Inv Access: 

ISOL <field isolate> 

access word via dest ICDD 

dest segment exhausted 
read_only destination pointer 

p 9A & Sb:8 & Len:8 

JOIN <join two operands into double> 

v 9542 

Inv Arg/Par: 
Uninit Arg: 

LAND <logical and> 

p 90 

TOS not operand or TOS2 not operand 
TOS or TOS2 tag in {6, 4} 

LEQV <logical equivalence> 

p 93 

LESS <less than> 

p 88 

LNMC <long name call> 

v 958C & lambda:4 & delta:12 

LNOT <logical not> 

p 92 
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No interrupts 

No interrupts 

No interrupts 

See EQUL 

See NAMC 

No interrupts 
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LOAD<load> 

p BD 

See aFOP: 

Inv Arg/Par: 
Inv Target: 
Touch Load: 
Uni nit Arg: 

fetch via SIRW or IWDD 

reference (TOS) not {SIRW, IWDD} 
SIRW or IlDD ---+~ not {SIRW, DD, Data Word} 
SIRW or IlDD ---+~ untouched DD 
TOS tag in {6, 4} 

LODT <load transparent> 

p BC 
v 95BC 

See aEIRW: 
See aEIXD: 

Inv Arg/Par: 

Uninit Arg: 

evaluate SIRW 
evaluate IWDD 

ref (TOS) not {SIRW, IWDD, ASRW, 
operand in {+Oto 2**29-1}} 

TOS in tag {6, 4} 

LOG2 <leading one test> 

v 9588 

LOK <lock interlock> 

v 9580 

See aILRE: 

Locking: 

LOR <logical or> 

p 91 

No interrupts 

interlock reference evaluations 

interlock status not Free 

No interrupts 

LPOW <load POW> (restricted) 

v 954D 

See aEIRW: 
See aEIXD: 

Activate Object: 
Inv Arg/Par: 
Inv Target: 

Uninit Arg: 

evaluate SIRW 
evaluate IWDD 

reference ---+~ operand 
reference (TOS) not {SIRW, IWDD} 
SIRW ---+~ not {SIRW, IWDD, PCW, operand, POW} 
IWDD ---+~ not {operand, POW} 
TOS tag in {6, 4} 
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LSEQ <less than or equal to> 

p 8B 

LT8 <insert 8-bit literal> 

p B2 & constant:8 

LT16<insert16-bit literal> 

p B3 & constant:16 

LT48 <insert 48-bit literal> 

p BE & word-aligned constant:48 

L VLC <long value name call> 

v 9580 & lambda:4 & delta:12 

MCHR <move characters> 

se 07 
te 07 & Length:8 
also represents MFLT, MINS, MVNU 

See aCHAR: 

Dest Boundary: 
Inv Access: 
Source Boundary: 

access word via source or dest ICDD 

dest segment exhausted 
read_only destination pointer 
source segment exhausted 

MFLT <move with float> 

se Dl & ZeroChar:8 & MinusChar:8 & PlusChar:8 
te 01 & Length:8 & ZeroChar:B & MinusChar:8 & PlusChar:8 

MINS <move with insert> 

se DO & ZeroChar:8 
te DO & Length:8 & ZeroChar:B 

MKSN <mark-stack bound to name-call> 

p OF 

MKST <mark stack> 

p AE 
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See EQUL 

No interrupts 

No interrupts 

No interrupts 

See VALC 

See MCHR 

See MCHR 

No interrupts 

No interrupts 
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MPCW <make PCW> 

p BF & word-aligned SkeletonPCW:48 

See aEAC: 

Inv Target: 
Touch CSO: 

MUL T <multiply> 

p 82 

evaluate (sdll,sdi) from parameter 

(sdll,sdi) ---+~not {CSO, untouched CSO} 
(sdll,sdi) ---+~untouched CSO 

also represents MULX 

Arith Overflow: R(x*y) = TooBig [Exponent Overflow] 
Arith Underflow: R(x*y) = TooSmall [Exponent Underflow] 

Inv Arg/Par: 
Uninit Arg: 

R(x*y) < > R*(x*y) [Precision Loss] 
N(R(x*y)) = TooSmall but R = R* < > O [spurious] 
x (TOS2) not operand or y (TOS) not operand 
TOS or TOS2 tag in {6, 4} 

MULX <extended multiply> 

p 8F See MULT 

MVNU <move numeric unconditional> 

se 06 
te 06 & Length:8 See MCHR 

NAMC <name call> 

p 01:2 & variable-fence address couple:14 (two syllables total) 
also represents LNMC 

See aEAC: evaluate parameter 

NEQL <not equal to> 

p 80 See EQUL 

NOOP <no operation> 

p FE 
v 95FE No interrupts 
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NORM <normalize> 

v 958E 

Arith Overflow: 
Inv Arg/Par: 
Uninit Arg: 

N(x) = TooSmall 
x (TOS) not operand 
TOS tag in {6, 4} 

NORX <disable reindex of reference> 

v 957C 

Inv Arg/Par: 
Uninit Arg: 

TOS not indexed DD 
TOS tag in {6, 4} 

NOWR <disable write via reference> 

v 957D 

Inv Arg/Par: 
Uninit Arg: 

TOS not touched DD 
TOS tag in { 6, 4} 

NTGD <integerize double precision rounded> 

v 9587 

Int Overflow: 
Inv Arg/Par: 
Uni nit Arg: 

Rid(x) = TooBig 
x (TOS) not operand 
TOS tag in {6, 4} 

NTGR <integerize rounded> 

p 87 

Int Overflow: 
Inv Arg/Par: 
Uninit Arg: 
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RaI(x) = TooBig 
x (TOS) not operand 
TOS tag in {6, 4} 

[Exponent Underflow] 
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NTIA <integerize truncated> 

p 86 

Int Overflow: 
Inv Arg/Par: 
Uninit Arg: 

TI(x} = TooBig 
x (TOS) not operand 
TOS tag in {6, 4} 

NTID <integerize double precision truncated> 

v 9586 

Int Overflow: 
Inv Arg/Par: 
Uninit Arg: 

Tid(x) = TooBig 
x (TOS) not operand 
TOS tag in {6, 4} 

NVLD <invalid operator> 

p FF 
v 95FF 

Invalid Operator: (unconditional) 

NXLN <index and load name> 

p A5 

See aAPIX: 
See aEIRW: 
See aEIXD: 

Bounds Error: 
Inv Arg/Par: 

Inv Target: 

Touch Load: 
Touch Reference: 
Uninit Arg: 

SingleDD argument by Ral(index argument) 
evaluate SIRW 
evaluate final indexed SingleDD 

IRaI(index argument) I > Maxinx 
not ( TOS in {SingleDD, SIRW} and 

TOS2 is operand 
or TOS is operand and 

TOS2 in {SingleDD, SIRW} 
TOS or TOS2 is reindex-disabled IlDD 
SIRW --+~ not {SIRW, SingleDD, untouched DD} 
SIRW --+~ reindex-disabled IlDD 
SingleDD[index argument] --+~ not {untouched DD, 

unindexed DD} 

SingleDD[index argument] --+~ untouched DD 
SIRW --+~ untouched DD 
TOS or TOS2 tag in {6, 4} 
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NXLV <index and load value> 

p AD 

See aAPIX: 
See aEIRW: 
See aFOP: 

Bounds Error: 
Inv Arg/Par: 

Inv Target: 

Touch Reference: 
Uninit Arg: 

OCRX <occurs index> 

v 9585 

Bounds Error: 
Inv Arg/Par: 
Uninit Arg: 

WordDD argument by Ral(index argument) 
evaluate SIRW 
fetch via final indexed WordDD 

IRaI(index argument) I> Maxinx 
not ( TOS in {WordDD, SIRW} and 

TOS2 is operand 
or TOS is operand and 

TOS2 in {WordDD, SIRW} ) 
TOS or TOS2 is reindex-disabled IWDD 
SIRW --+~ not {SIRW, WordDD, untouched DD} 
SIRW --+~ reindex-disabled IWDD 
SIRW --+~ untouched DD 
TOS or TOS2 tag in {6, 4} 

Ral(index argument) not {1 to ICW.ICW limit} 
ICW (TOS) not sp opnd or index (TOS2)-not opnd 
TOS or TOS2 tag in {6, 4} 

ONE <insert literal one> 

p Bl No interrupts 

OVRD <overwrite delete> 

p BA 
also represents OVRN and RDLK 

See aEIRW: 
See aEIXD: 

Inv Access: 
Inv Arg/Par: 
Uninit Arg: 

evaluate SIRW 
evaluate IlDD 

read only IlDD 
reference (TOS) not {SIRW, IlDD, ASRW} 
reference tag in {6, 4} 

OVRN <overwrite nondelete> 

p BB 

PACD <pack delete> 

p Dl 
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See PKUD 

G-35 



Operator and Common Action Reference 

G-36 

PACU <pack update> 

p 09 See PKUD 

P.KLD <pack left-signed delete> 

v 9573 See PKUD 

PKRD <pack right-signed delete> 

v 9574 See PKUD 

PKUD <pack unsigned delete> 

v 9572 
also represents PACO, PACU, PKLD, PKRD 

See aCHAR: access word via source ICDD 
See aPOAV: validate source:{pointer,opnd}, length:24 

Pack Unindexed DD: source is unpaged unindexed copy DD 

POLY <polynomial recurrence> 

v 95C7 

See aAPIX: 

See aFOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Ari th Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A, stride_B, Z:operand 

vector A or vector B is dp and 
R(B(i)*z) = TooBig-
R(B(i)*Z) = TooSmall 
R(B(i)*Z) < > R*(B(i)*Z) 
N(R(B(i)*Z)) = TooSmall 

but R = R* < > 0 
R(A(i)+ ••• ) = TooBig 
N(R(A(i)+ ••. )) = TooSmall 

Z is sp 
[Exponent Overflow] 

[Exponent Underflow] 
[Precision Loss] 

[spurious] 
[Exponent Overflow] 

[spurious] 

PUSH <push working stack onto activation record> 

p 84 No interrupts 
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RASD <read ASD-table word> (restricted) 

v 9581 
also represents RAST, WASD, WAST 

Inv Arg/Par: 

Uninit Arg: 

specifier (TOS) not operand or IRaI(TOS) I > Maxinx 
ASD_num (TOS2) not operand or IRaI(TOS2) I > Maxinx 
TOS or TOS2 tag in {6, 4} 

RAST <RASD trapping synonym> (restricted) 

v 9506 

RDIV <remainder divide> 

p 85 

Interrupts same as IDIV, plus: 

Arith Underflow: N(x MOD y) = TooSmall 

RDLK <read and lock> 

v 95BA 

RETN <return> 

p A7 

REXI <return/exit from interrupt> (restricted) 

v 95F7 

RNGT <range test> 

v 9582 & 1:8 & h:8 

Inv Arg/Par: 
Uninit Arg: 

X (TOS) not operand 
TOS tag in {6, 4} 

ROFF <read and reset overflow flip-flop> 

p 07 
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See RASO 

[spurious] 

See OVRD 

See EXIT 

See EXIT 

No interrupts 
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RPRR <read processor register> 

v 9588 

Inv Arg/Par: reg-id (TOS) not operand or RAI(reg-id) not in 
{0-15, 37-38, 52-53} 

Uninit Arg: TOS tag in {6, 4} 

RSDN <rotate stack down> 

v 9587 

RSNR <read SNR> 

v 9581 

RSQR <real square root> 

v 9550 

Inv Arg/Par: 
Uninit Arg: 

x (TOS) not operand or x < 0 
TOS tag in {6, 4} 

RSTF <reset float flip-flop> 

e D4 

RSUP <rotate stack up> 

v 9586 

RTAG <read tag> 

v 9585 

RTFF <read true-false flip-flop> 

p DE 

RTN2 <return two items> 

v 95AE 

RTOD <read time of day clock> 

v 95A7 

No interrupts 

No interrupts 

No interrupts 

No interrupts 

No interrupts 

No interrupts 

See EXIT 

No interrupts 
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RUNI <indicate running> (restricted) 

v 9541 No interrupts 

SAME <logical equality> 

p 94 No interrupts 

SCAT <scatter> 

v 95CO 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Inv Target: 

SCLF <scale left> 

vector_A argument by referent(vector_I) 
current vector_B by stride_B 
current vector_! by +1 
fetch via current vector B or vector I - -store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, vector_I:IlDD, stride_B 

vector_A is sp and vector_B is dp or vice versa 
current vector_! _____.~ not single_integer 
lvector_I single_integerl > Maxinx 

p CO & ScaleFactor:8 See SCRF 

SCRF <scale right final> 

p C6 & ScaleFactor:8 
also represents SCLF, SCRS 

Int Overflow: 
Int Arg/Par: 

Uninit Arg: 

Rld(argument to be scaled) = TooBig 
argument to be scaled (TOS) not operand 
ScaleFactor > 12 
TOS tag in {6, 4} 

SCRR <scale right rounded> 
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p CB & ScaleFactor:8 

Int Overflow: 

Inv Arg/Par: 

Uninit Arg: 

Rld(argument to be scaled) = TooBig 
(when scale factor = 0) 

Tld(argument to be scaled} = TooBig 
(when scale factor> 0) 

argument to be scaled (TOS) not operand 
ScaleFactor > 12 
TOS tag in {6, 4} 
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SCRS <scale right save> 

p C4 & ScaleFactor:8 

SCRT <scale right truncate> 

p C2 & ScaleFactor:8 

Int Overflow: 
Int Arg/Par: 

Uninit Arg: 

Tid(argument to be scaled) = TooBig 
argument to be scaled (TOS) not operand 
ScaleFactor > 12 
TOS tag in {6, 4} 

SEDW <set element_size to double words> 

v 95A3 

SEQ <sequential recurrence> 

v 95C6 

See aAPIX: 

See a FOP: 
See aSOP: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector B 
store via current vector A 

See SCRF 

See SESW 

See aVOAV: validate vector_A:IWDD, vector_B:{IWDD,opnd}, 
length, stride_A, stride_B, Z:operand 

Inv Arg/Par: vector_A is sp and vector_B is dp 
vector A is sp and Z is dp or vice versa 

Vect Arith Exe: R(Z+B(i)) = TooBig [Exponent Overflow] 
[spurious] N(R(Z+B(i))) = TooSmall 

SEQD <scan while equal delete> 

v 95F4 
also represents SEQU, SGED, SGEU, SGTD, SGTU, SLED, 

SLEU, SLSD, SLSU, SNED, SNEU 

See aCHAR: 
See aPOAV: 

access word via source ICDD 
validate source:{pointer,opnd}, 

length:Maxlnx, delim:sp operand 

SEQU <scan while equal update> 

v 95FC See SEQD 
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SESW <set element_size to single words> 

v 95A2 
also represents SEDW 

Inv Arg/Par: TOS not {WordDD, CharDD} 
!COD.char index < > 0 
pointer reindex disabled 

Structure Error: ASD3 for paged indexed DD is not unpaged indexed DD 
(not checked if page index known) 

Uninit Arg: TOS in tag {6, 4} 

SE4C <set element_size to hex characters> 

v 95AO See SE8C 

SESC <set element_size to EBCDIC characters> 

v 95Al 
also represents SE4C 

See aAPIX: 

Bounds Error: 

Inv Arg/Par: 

Structure Error: 
Uninit Arg: 

argument pointer by 0 (after element_size change) 

!WOO.index >= 2**16 (implied by aAPIX) 
unpaged pointer word index > ActSegLen 
TOS not {WordDD, CharDD} 
!COD.char index < > 0 
pointer reindex disabled 
unpaged pointer_____.. not ASD1/ASD2 
TOS tag in {6, 4} 

SFDC <skip forward destination characters> 
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se DA 
te DA & Length:8 

See aAPIX: current dest ICDD by +max(length,O) 

Bounds Error: new word index > ActSegLen 
new word index = ActSegLen and 

new char index > 0 
Structure Error: ICDD _____.. not ASD1/ASD2 

Bounds and Structure errors not reported by EXSD SFDC. 
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SFSC <skip forward source characters> 

se 02 
te 02 & Length:8 

See aAPIX: current source !COO by +max(length,O) 

Bounds Error: new word index > ActSeglen 
new word index = ActSeglen and 

new char index > 0 
Structure Error: ICOO ____. not AS01/AS02 

Bounds and Structure errors not reported by EXSO SFSC. 

SGED <scan while greater or equal delete> 

v 95Fl 

SGEU <scan while greater or equal update> 

v 95F9 

SGTD <scan while greater delete> 

v 95F2 

SGTU <scan while greater update> 

v 95FA 

SHOW <primitive display> (restricted) 

v 950E 
Unimplemented Op: (unconditional) 

SISO <string isolate> 

p 05 

See aCHAR: 
See aPOAV: 

access word via source ICDO 
validate source:{pointer,opnd}, 

See SEQO 

See SEQO 

See SEQO 

See SEQD 

length:(if source is hex then 24 else 12) 

SLED <scan while less or equal delete> 

v 95F3 See SEQO 

SLEU <scan while less or equal update> 

v 95FB See SEQD 
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SLSD <scan while less delete> 

v 95FO 

SLSU <scan while less update> 

v 95F8 

SNED <scan while not equal delete> 

v 95F5 

SNEU <scan while equal update> 

v 95FD 

SNGL <set to single precision rounded> 

p CD 

Ari th Overflow: 
Arith Underflow: 

Inv Arg/Par: 
Uninit Arg: 

RS(ND(x)) = TooBig 
RS(ND(x)) = TooSmall 
NS(RS(ND(x))) = TooSmall 
x (TOS) not operand 
TOS in tag {6, 4} 

SNGT <set to single precision truncated> 

p cc 
Arith Overflow: TS(ND(x)) = TooBig 
Arith Underflow: TS(ND(x)) = TooSmall 

NS(TS(ND(x))) = TooSmall 
Inv Arg/Par: x (TOS) not {operand, WordDD} 

!WOO reindex disabled 
Uninit Arg: TOS in tag {6, 4} 

SPL T <split operand into two singles> 

v 9543 

Inv Arg/Par: 
Uni nit Arg: 
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TOS not operand 
TOS in tag {6, 4} 

See SEQD 

See SEQD 

See SEQD 

See SEQD 

[Exponent Overflow] 
[Exponent Underflow] 
[Exponent Underflow] 

[Exponent Overflow] 
[Exponent Underflow] 
[Exponent Underflow] 
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SPRR <set processor register> (restricted) 

v 95B9 

Inv Arg/Par: reg-val (TOS) not operand 
reg-id (TOS2) not operand or RaI(reg-id) in 

{0-15, 37' 53} 
Uninit Arg: TOS or TOS2 tag in {6, 4} 

SRCH <masked search for equal> 

v 95BE 

It is convenient to define SRCH as a variant of BMS in which the length 
argument is implicitly one more than the initial virtual index of the 
domain argument. The domain is exhausted when the length is counted to 
zero. 

See aAPIX: 
See aEIXD: 

Inv Arg/Par: 

Uninit Arg: 

current domain by -1 
evaluate current domain 

domain (TOS) not IlDD 
domain reindex disabled 
domain tag in {6, 4} 

SRDC <skip reverse destination characters> 

se DB 
te DB & Length:8 

See aAPIX: current dest ICDD by -max(length,O) 

Structure Error: !COD _____.. not ASD1/ASD2 

SRSC <skip reverse source characters> 

se 03 
te 03 & Length:8 

See aAPIX: current source !COD by -max(length,O) 

Structure Error: ICDD _____.. not ASD1/ASD2 

STAG <set tag> 

v 95B4 

Inv Arg/Par: 
Uninit Arg: 

tag value (TOS) not operand 
TOS in tag {6, 4} 
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STFF <stuff> 

p AF No interrupts 

STOD <store delete> 

p BS 
also represents STON 

See aACCE: 
See aEIRW: 
See aSOP: 

Inv Arg/Par: 

Inv Target: 

Touch Reference: 
Uninit Arg: 

SI RW ___,. • PCW 
evaluate SIRW 
store via SIRW or IWDD 

not ( TOS in {SIRW, IWDD} and TOS2 is operand 
or TOS is operand and TOS2 in {SIRW, IWDD} ) 

SIRW ___... not {SIRW, IWDD, PCW, untouched DD, 
Data Word} 

SIRW ___... untouched DD 
TOS or TOS2 tag in {6, 4} 

STON <store nondelete> 

p B9 See STOD 

STOP <unconditional processor halt> (restricted) 

v 95BF 

SUBT <subtract> 

p 81 

Arith Overflow: 
Arith Underflow: 
Inv Arg/Par: 
Uninit Arg: 

R(x-y) = TooBig 
N(R(x-y)) = TooSmall 
x (TOS2) not operand or y 
TOS or TOS2 tag in {6, 4} 

No interrupts 

[Exponent Overflow] 
[spurious] 

(TOS) not operand 

SUM <summation over vector> 
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v 95C2 
also represents SUMA 

See aAPIX: 
See aFOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
fetch via current vector A 
validate vector_A:IWDD, length, stride_A, 

sum:operand 

current vector A is dp and sum is sp 
R(sum+A(i)) = TooBig [Exponent Overflow] 
N(R(sum+(A(i))) = TooSmall [spurious] 
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SUMA <summation over vector, absolute> 

v 95C3 

SWFD <scan while false delete> 

v 9504 
also represents SWFU, SWTO, SWTU 

See aAPIX: 
See aCHAR: 
See aEIXO: 
See aPOAV: 

Inv Target: 

set by Wordindex(c) 
access word via source ICDD 
evaluate set[Wordindex(c)], if length > 0 
validate source:{pointer,opnd}, 

length:Maxinx, set:IlOO 

set[Wordlndex(c)] ---t~ not operand 

SWFU <scan while false update> 

v 950C 

SWTD <scan while true delete> 

v 9505 

SWTU <scan while true update> 

v 9500 

SXSN <set external sign flip-flop> 

p 06 

Inv Arg/Par: 
Uninit Arg: 

TOS not operand 
TOS tag in {6, 4} 

See SUM 

See SWFD 

See SWFD 

See SWFD 
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TEED <table enter edit delete> 

p DO 
also represents TEEU 

See aPOAV: 

Absent Code: 
Bounds Error: 

validate dest:pointer, source:{pointer,opnd}, 
edtab:indexed DD 

edtab 
edtab.ewi >= ActSeglen(table) 
edtab.esi > 5 

Inv Arg/Par: 
Structure Error: 

source is EBCDIC and dest is hex or vice versa 
edtab ------+ not ASD1/ASD2 

TEEU <table enter edit update> 

p DB 

TEQD <transfer while equal delete> 

p E4 
also represents TEQU, TGED, TGEU, TGTD, TGTU, TLED, 

TLEU, TLSD, TLSU, TNED, TNEU 

See aCHAR: access word via source or dest ICDD 
See aPOAV: validate dest:pointer, source:{pointer,opnd}, 

length:Maxinx, delim:sp operand 

Dest Boundary: dest segment exhausted 
Inv Access: read_only destination pointer 

See TEED 

Inv Arg/Par: 
Source Boundary: 

source is EBCDIC and dest is hex or vice versa 
source element exhausted 

TEQU <transfer while equal update> 

p EC See TEQD 

TGED <transfer while greater or equal delete> 

p El See TEQD 

TGEU <transfer while greater or equal update> 

p E9 See TEQD 

TGTD <transfer while greater delete> 

p E2 See TEQD 
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TGTU <transfer while greater update> 

p EA 

TLED <transfer while less or equal delete> 

p E3 

TLEU <transfer while less or equal update> 

p EB 

TLSD <transfer while less delete> 

p EO 

TLSU <transfer while less update> 

p ES 

TNED <transfer while not equal delete> 

p ES 

TNEU <transfer while not equal update> 

p ED 

TRNS <translate> 

v 95D7 

See aAPIX: 
See aCHAR: 
See aEIXD: 
See aPOAV: 

Dest Boundary: 
Inv Access: 
Inv Target: 
Source Boundary: 

trtab by Wordlndex(c) 
access word via source or dest ICDD 
evaluate trtab[Wordlndex(c)]. if length> 0 
validate dest:pointer, source:{pointer,opnd}, 

length:Maxlnx, trtab:llDD 

dest segment exhausted 
read only destination pointer 
trtab[Wordlndex(c)] --+~ not operand 
source segment exhausted 

See TEQD 

See TEQD 

See TEQD 

See TEQD 

See TEQD 

See TEQD 

See TEQD 
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TUND <transfer characters unconditional delete> 

p E6 
also represents TUNU 

See aCHAR: 
See aPOAV: 

Dest Boundary: 
Inv Access: 
Inv Arg/Par: 
Source Boundary: 

access word via source or dest ICDD 
validate dest:pointer, source:{pointer,opnd}, 

length:Maxinx 

dest segment exhausted 
read_only destination pointer 
source is EBCDIC and dest is hex or vice versa 
source segment exhausted 

TUNU <transfer characters unconditional update> 

p EE See TUND 

TWFD <transfer while false delete> 

v 95D2 
also represents TWFU, TWTD, TWTU 

See aAPIX: 
See aCHAR: 
See aEIXD: 
See aPOAV: 

Dest Boundary: 
Inv Access: 
Inv Arg/Par: 
Inv Target: 
Source Boundary: 

set by Wordlndex(c) 
access word via source or dest ICDD 
evaluate set[Wordlndex(c)], if length> 0 
validate dest:pointer, source:{pointer,opnd}, 

length:Maxlnx, set:IlDD 

dest segment exhausted 
read_only destination pointer 
source is EBCDIC and dest is hex or vice versa 
set[Wordlndex(c)] ----+~ not operand 
source segment exhausted 

TWFU <transfer while false update> 

v 95DA See TWFD 

TWOD <transfer words overwrite delete> (restricted) 

p D4 

See aAPIX: 

See aEIXD: 
See aPOAV: 

Inv Access: 
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current source or dest pointer (as IlDD) by +1 

evaluate current source or dest pointer, if length > 0 
validate dest:{pointer,ASRW}, 

source:{pointer,ASRW,opnd}, 
length:Maxlnx 

read_only destination pointer 
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TWSD <transfer words delete> 

p 03 
also partly represents TWSU 

See aAPIX: 
See aEIXD: 
See aPOAV: 

current source or dest pointer (as IlDO) by +1 
evaluate current source or dest pointer, if length > 0 
validate dest:pointer, source:{pointer,opnd}, 

Dest Boundary: 
Inv Access: 
Inv Target: 

Source Boundary: 

length:Maxlnx 

dest segment exhausted 
read_only destination pointer 
dest pointer---+~ not Data Word 
source pointer---+~ not operand 
source segment exhausted 

TWSU <transfer words update> 

p OB 

Interrupts same as TWSD, plus: 

Bounds Error: updated source or destination ICDD has word index 
>= 2**16 

TWTD <transfer while true delete> 

v 9503 

TWTU <transfer while true update> 

v 95DB 

UNLK <unlock interlock> 

v 95B2 

See aILRE: 

Unlocking: 

interlock reference evaluations 

interlock status not Lock Uncontended 

UPLD <unpack left-signed delete> 

v 9570 

UPLU <unpack left-signed update> 

v 9578 

See TWFD 

See TWFD 

See UPUD 

See UPUD 
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UPRD <unpack right-signed delete> 

v 9571 See UPUD 

UPRU <unpack right-signed update> 

v 9579 See UPUD 

UPUD <unpack unsigned delete> 

v 95Dl 
also represents UPLD, UPLU, UPRD, UPRU, UPUU, USND, USNU 

See aCHAR: access word via dest ICDD 
See aPOAV: validate dest:pointer, source:operand, length:24 

Dest Boundary: dest segment exhausted 
Inv Access: read_only destination pointer 

UPUU <unpack unsigned update> 

v 9509 See UPUD 

USND <unpack signed delete> 

v 9500 See UPUD 

USNU <unpack signed update> 

v 9508 See UPUD 

V ALC <value call> 

p 00:2 & variable-fence address couple:14 (two syllables total) 
also represents LVLC 

See aACCE: 
See aFOP: 

Inv Arg/Par: 
Inv Target: 

Touch Reference: 

parameter or SIRW ___... PCW 
fetch via parameter or subsequent reference 

restart TOS not {SIRW, IWDD, operand} 
parameter or SIRW ___... 

not {SIRW, IWDD, PCW, untouched DD, opnd} 
parameter or SIRW ___... untouched DD 

VARI <introduce variant operator> 

p 95 No interrupts 
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VMV <vector minus vector> 

v 95E6 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -
store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A, stride_B 

vector A is sp and vector B is dp 
R(A(i):B(i)) = TooBig -
N(R{A(i)-B(i))) = TooSmall 

[Exponent Overflow] 
[spurious] 

VMVN <vector minus vector negated> 

v 95E7 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -
store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A, stride_B 

vector_A is sp and vector_B is dp 
R(B(i)-A(i)) = TooBig 
N(R(B(i)-A(i))) = TooSmall 

[Exponent Overflow] 
[spurious] 

VOV <vector over (divided by) vector> 

v 95E9 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -
store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A. stride_B 

vector_A is sp and vector B is dp 
R(A(i)/B(i)) = TooBig 
R(A(i)/B(i)) = TooSmall 
R(A(i)/B(i)) < > R*(A(i)/B(i)) 
N(R(A(i)/B(i))) = TooSmall 

but R = R* < > 0 
B(i) is 0 

[Exponent Overflow] 
[Exponent Underflow] 

[Precision Loss] 

[spurious] 
[Di vi de by Zero] 
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VPS <vector plus scalar> 

v 95EB 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 

Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector B 
store via current vector A 
validate vector_A:IWDD, vector_B:IWDD, 

length, stride_A, stride_B, S:operand 

vector A is sp and vector_B is dp 
vector A is sp and S is dp or vice versa 
R(B(i)+s) = TooBig [Exponent Overflow] 
N(R(B(i)+S)) = TooSmall [spurious] 

VPV <vector plus vector> 

v 95E5 

See aAPIX: 

See a FOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B 
store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A, stride_B 

vector A is sp and vector B is dp 
R(A(i)+B(i)) = TooBig -
N(R(A(i)+B(i))) = TooSmall 

[Exponent Overflow] 
[spurious] 

VPVS <vector plus vector times scalar> 

v 95ED 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 

Vect Arith Exe: 

3950 8825-100 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B 
store via current vector A 
validate vector_A:IWDD, vector_B:IWDD, 

length, stride_A, stride_B, S:operand 

vector A is sp and vector_B is dp 
vector A is sp and S is dp or vice versa 
R(B(i)*s) TooBig [Exponent Overflow] 
R(B(i)*S) = TooSmall [Exponent Underflow] 
R(B(i)*S) < > R*(B(i)*S) [Precision Loss] 
N(R(B(i)*S)) = TooSmall 

but R = R* < > 0 
R(A(i)+ ... ) = TooBig 
N(R(A(i)+ ... )) = TooSmall 

[spurious] 
[Exponent Overflow] 

[spurious] 
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VSPV <vector times scalar plus vector> 

v 95EE 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 

Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector 8 - -
store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd} 

length, stride_A, stride_B, S:operand 

vector A is sp and vector_B is dp 
vector A is sp and S is dp or vice versa 
R (A ( i) *s) TooBi g [Exponent Overflow] 
R(A(i)*S) = TooSmall [Exponent Underflow] 
R(A(i)*S) < > R*(A(i)*S) [Precision Loss] 
N(R(A(i)*S)) = TooSmall 

but R = R* < > 0 
R( ••• +B{i)) = TooBig 
N(R( •.. +B(i))) = TooSmall 

[spurious] 
[Exponent Overflow] 

[spurious] 

VTS <vector times scalar> 

v 95EC 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 

Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector B 
store via current vector A 
validate vector_A:IWDD, vector_B:IWDD, 

length, stride_A, stride_B, S:operand 

vector A is sp and vector_B is dp 
vector A is sp and S is dp or vice versa 
R(B(i)*s) TooBig [Exponent Overflow] 
R(B(i)*S) = TooSmall [Exponent Underflow] 
R(B(i)*S) < > R*(B(l)*S) [Precision Loss] 
N(R(B(i)*S)) = TooSmall 

but R = R* < > 0 [spurious] 
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VTV <vector times vector> 

v 95E8 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A, stride_B 

vector A is sp and vector B is dp 
R(B(i)*A(i)) = TooBig -
R(B(i)*A(i)) = TooSmall 
R(B(i)*A(i)) < > R*(B(i)*A(i)) 
N(R(B(i)*A(i))) = TooSmall 

but R = R* < > 0 

[Exponent Overflow] 
[Exponent Underflow] 

[Precision Loss] 

[spurious] 

VUV <vector under (divided into) vector> 
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v 95EA 

See aAPIX: 

See aFOP: 
See aSOP: 
See aVOAV: 

Inv Arg/Par: 
Vect Arith Exe: 

current vector_A by stride_A 
current vector_B by stride_B 
fetch via current vector A or vector B - -store via current vector A 
validate vector_A:IWDD, vector_B:{IWDD,opnd}, 

length, stride_A, stride_B 

vector A is sp and vector B is dp 
R(B(i)/A(i)) = TooBig -
R(B(i)/A(i)) = TooSmall 
R(B(i)/A(i)) < > R*(B(i)/A(i)) 
N(R(B(i)/A(i))) = TooSmall 

but R = R* < > 0 
A(i) is 0 

[Exponent Overflow] 
[Exponent Underflow] 

[Precision Loss] 

[spurious] 
[Di vi de by Zero] 
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W ASD <write ASD-table word> (restricted) 

v 9583 

WAST <WASD trapping synonym> (restricted) 

v 95A6 

WATI <read machine indentification> (restricted) 

v 95A4 

WHOI <read proc_id> (restricted) 

v 954E 

WTOD <write time of day clock> (restricted) 

v 9549 

Unimplemented Op: (unconditional) 

XFNC <external function call> (restricted) 

v 959E 

XTND <set to double precision> 

p CE 

Inv Arg/Par: 

Uninit Arg: 

TOS not {operand, WordDD} 
IWDD reindex disabled 
TOS tag in {6, 4} 

ZERO <insert literal zero> 

p BO 

ZIC <zero Interrupt_ Count> (restricted) 

v 9540 

See RASD 

See RASD 

No interrupts 

No interrupts 

See aMVST 

No interrupts 

No interrupts 
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Interrupt Reference 

This appendix lists each interrupt in alphabetical order of the interrupt name. The 
condition group (CVI or OVI) is shown for each interrupt. The offset is shown for each 
OVI. The characterization as operator-dependent (ODI) or spontaneous (SI) is also 
shown. 

The common actions and operators that invoke each ODI are listed alphabetically 
along with an indication of the reason for the invocation. The same notation and 
conventions are used as in Appendix G. 

Absent Code Segment CVI 4 (04) ODI 

The interrupt condition is ASDl.present_to_proc = 0 in the ASD designated by the 
object indicated. 

aPRCW: PCW or RCW 
TEED & TEEU: edtab 

Absent Data Segment CVI 3 (03) ODI 

The interrupt condition is ASDl .present_to_proc = 0 in the ASD designated by the 
object indicated. 

aAPIX: 

aEIXD: 

aEVLK: 

client paged unindexed DD (page table) 
ASD3 for client paged indexed DD (page table) 
client indexed DD 
ASD3 for client paged indexed DD (page table) 
if pseudolink = O: 
ASDl[stack_num].present_to_proc = 0 
if pseudolink = 1: 
ASDl[seg_num].present_to_proc = 0 

Activate Object CVI 12 (OC) ODI 

LPOW: reference ---->~ operand 

3950 8825-100 H-1 



Interrupt Reference 

H-2 

Arithmetic Overflow OVIO ODI 

The arithmetic exception condition reported to software (defined in Section 4) is 
named in brackets following the arithmetic situation that causes the interrupt. 

ADD: 
DIVD: 

IDIV & RDIV: 
MULT & MULX: 
SNGL: 
SNGT: 
SUBT: 

Arithmetic Underflow 

R(x+y) = TooBig 
R(x/y) = TooBig 
divisor (TOS) is 0 
divisor (TOS) is 0 
R(x*y) = TooBig 
RS(ND(x)) = TooBig 
TS(ND(x)) = TooBig 
R(x-y) = TooBig 

[Exponent Overflow] 
[Exponent Overflow] 

[Di vi de by Zero] 
[Di vi de by Zero] 

[Exponent Overflow] 
[Exponent Overflow] 
[Exponent Overflow] 
[Exponent Overflow] 

OVI 1 ODI 

The arithmetic exception condition reported to software (defined in Section 4) is 
named in brackets following the arithmetic situation that causes the interrupt. The 
processor generates interrupts for a subset of those situations labeled "spurious". 

ADD: 
DIVD: 

MULT & MULX: 

NORM: 
RDIV: 
SNGL: 

SNGT: 

SUBT: 

Block Exit 

EXIT etc.: 

N(R(x+y)) = TooSmall 
R(x/y) = TooSmall 
R(x/y) < > R*(x/y) 
N(R(x/y)) = TooSmall but R = 
R(x*y) = Toosmall 

[spurious] 
[Exponent Underflow] 

[Precision Loss] 
R* < > 0 [spurious] 

[Exponent Underflow] 
[Precision Loss] R(x*y) < > R*(x*y) 

N(R(x*y)) = TooSmall 
N (x) = TooSma 11 

but R = R* < > O [spurious] 

N(x MOD y) = TooSmall 
N(x) = TooSmall 
RS(ND(x)) = TooSmall 
NS(RS(ND(x))) = TooSmall 
N(x) = TooSmall 
TS(ND(x)) = TooSmall 
NS(TS(ND(x))) = TooSmall 
N(R(x-y)) = TooSmall 

MSCW.block exit=l 

[Exponent Underflow] 

[Exponent 
[Exponent 
[Exponent 
[Exponent 
[Exponent 
[Exponent 

[spurious] 
Underflow] 
Underflow] 
Underflow) 
Underflow] 
Underflow] 
Underflow] 
[spurious] 

CVI 11 (OB) ODI 
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aAPIX: 

aEIRW: 
aEIXD: 

aEVLK: 
aPOAV: 

aPRCW: 

aVOAV: 
BRUN etc.: 

DBUN etc.: 

INDX: 

NXLN, NXLV: 
OCRX: 
SE8C & SE4C: 

SFDC, SFSC: 

TEED & TEEU: 

TWSU: 

Interrupt Reference 

CVI 19 (13) ODI 

The following conditions detected by aAPIX cause 
client to generate interrupt if resulting 
(unrepresentable) DD is used or returned: 

new virtual index < 0 
unpaged DD and new index >= 2**20 
unpaged CharDD and new word index >= 2**16 
new page index > ActSeglen(PageTable) 
new page index = ActSeglen(PageTable) 

and new word index + new char index > 0 
displacement+offset >= ActSeglen 
word index >= ActSeglen 

(except when ultimate client can generate 
Source or Destination Boundary interrupt) 

page index >= ActSeglen (Page Table) 
displacement >= ActSeglen 
for client source or destination pointer 

{blocked by zero-length operator that deletes 
its arguments) 

!WOO.index > ActSeglen 
ICDD.word_index > ActSeglen 
ICDD.word_index = ActSeglen and .char index > 0 
!WOO.index >= 2**16 

and client is not Transfer Words 
(PCW or RCW).pwi >= ActSeglen 
(PCW or RCW).psi > 5 
Maxlnx + 1 > !stride! > Maxlnx/3 
op_pwi >= ActSeglen(PSN) 
op_psi > 5 
(branch-dest opnd.dyn_pwi)mod 2**14 >= 

ActSeglen(PSN) 
Ral(index argument) > Maxlnx 
new word index > ActSeglen 
new word index = ActSeglen and new char index > 0 
IRAI(index argument) I > Maxlnx 
Ral(index argument) not {1 to ICW.ICW limit} 
!WOO.index>= 2**16 (implied by aAPIX} 
unpaged pointer word index > ActSeglen 
new word index > ActSeglen 
new word index = ActSeglen and 

new char index > 0 
(Bounds error not generated by EXSD SFDC or EXSD SFSC) 
edtab.ewi >= ActSeglen(table) 
edtab.esi > 5 
updated source or destination !COD has word index 

>= 2**16 
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A Bounds Error interrupt is also generated when code execution runs off the end of 
the code or edit-table segment. The latter case is reported as an ODI on the enter­
table-edit operator and the former case might appear as an ODI on VARI or on the 
first syllable of a polysyllabic primary operator, but in general the situation cannot be 
related to a particular operator. Note also that the error will be reported only when 
the code stream execution crosses the segment boundary, not for any anticipatory code 
fetch. 

Destination Boundary CVI 8 (08) ODI 

The Destination Boundary condition is that the destination pointer designates the 
last+l element of the destination sequence. For the relevent operators, this interrupt 
takes precedence over a Bounds Error interrupt (via aEIXD) on the destination 
pointer. 

INSU etc., MCHR etc., TEQD etc., TRNS, 
TUND & TUNU, TWFD etc., TWSD & TWSU, 
UPUD etc.: dest segment exhausted 

Environmental Fault CVI 38 (26) SI 

False Assertion OVIO ODI 

AVER & ASRT: Boolean (TOS) is False 

Hardware Error· Here CVI 42 (2A) SI 

Hardware Error· Lost CVI 37 (25) SI 

Integer Overflow 

BCD,DBCD: 
DSRF etc.: 
DSRR: 

DSRT: 
!DIV & RDIV: 

NTGD: 
NTGR: 

OVI2 ODI 

Rld(B) = TooBig 
Rld(argument to be scaled) = TooBig 
Rld(argument to be scaled) = TooBig 

(when scale factor = 0) 
Tld(argument to be scaled) = TooBig 

(when scale factor > O) 
Tid(argument to be scaled) = TooBig 
x and y are sp and Ix DIV YI >= 2**39 
x or y is dp and Ix DIV YI >= 2**78 
Rid(x) = TooBig 
Ral(x) = TooBig 
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NTIA: 
NTTD: 
SCRF etc.: 

SCRT: 

TI (x) = TooBi g 
Tld (x) = TooBi g 

Interrupt Reference 

Rld(argument to be scaled) TooBig 
(when scale factor= 0) 

Tld(argument to be scaled) TooBig 
(when scale factor> 0) 

Tld(argument to be scaled) = TooBig 

Invalid Access CVI 21 (15) ODI 

aILRE: 
aSOP: 
INSU etc., 

read_only IlDD 
read_only IWDD 

MCHR etc.: read_only destination pointer 
OVRD etc. read_only IlDD 
TEQD etc., TRNS, TUND & TUNU, TWFD etc., TWOD, TWSD & TWSU, 
UPUD etc.: read_only destination pointer 

Invalid Address · Here CVI 15 (OF) SI 

Invalid Address · Lost CVI 32 (20) SI 

Invalid Argument or Parameter CVI 1 7 (11) ODI 

Checks on code parameters are so marked; all other checks are on stack arguments. 

If the criterion for an Uninitialized Argument interrupt holds, that interrupt takes 
precedence over this one. 

3950 8825-100 

aEAC: 
alLRE: 
aPOAV: 

aSOP: 

lambda> LL 
interlock reference not {SIRW, llDD, ASRW} 
client length not operand or IRal(length)I >limit 
client argument not specified type 
reindex disabled in client indexed DD 

(source, dest, set, trtab, or edtab) 
EBCDIC !COD.char index > 5 
hex !COD.char index > 11 
object is sp and reference is I2DD 
object is sp and SIRW --+~ dp opnd 
object is dp and reference is IlDD 
object is dp and SIRW --+~ {sp opnd, tag-6 word, 

tag-4 word} 
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aVOAV: 

ADD, AMAX & AMIN: 
BCD: 

BMS: 

CBON: 
CEQD etc.: 
CHSN: 
CPV etc.: 
DBCD: 

DBRS & OBST: 
DBUN etc.: 
DFTR: 

DINS: 

DISO: 

DIVD: 
DRNT: 
DSRF etc., 
DSRR, DSRT: 

EQUL etc. : 
EVAL: 
EXSD & EXSU: 
FMN etc.: 
GATH: 
GESZ: 
GINX: 
GLEN: 
!DIV & RDIV: 
INDX: 

client length not sp integer or llengthl > Maxlnx 
client stride not sp integer 

or !stride! > Maxinx 
(client stride) * (restart count) > Maxlnx 
client argument not specified type 
client vector !WOO reindex disabled 
x (TOS2) not operand or y (TOS) not operand 
B (TOS) not operand 
N > 24 (parameter check) 
length (TOS) not operand or IRaI(length)I > Max!nx 
domain (TOS2) not 1100 
domain reindex disabled 
TOS not operand 
sourcel is EBCDIC and source2 is hex or vice versa 
TOS not operand 
vector A is sp and vector B is dp or vice versa 
N(TOS)-not operand or Ral(N) not {O to 24} 
B(TOS2) not operand 
Db (TOS) not operand or RaI(Db) not {Oto 47} 
branch-dest (TOS) not {operand, PCW, SIRW} 
Len (TOS) not operand or Ral(Len) not {Oto 48} 
Sb (TOS2) not operand or Ral(Sb) not {Oto 47} 
Db (TOS3) not operand or Ral(Db) not {Oto 47} 
Len (TOS2) not operand or Ral(Len) not {Oto 48} 
Db (TOS3) not operand or Ral(Db) not {Oto 47} 
Len (TOS) not operand or RaI(Len) not {Oto 48} 
Sb (TOS2) not operand or RaI(Sb) not {Oto 47} 
x (TOS2) not operand or y (TOS) not operand 
X (TOS3) or L (TOS2) or H (TOS) not operand 

sf (TOS) not operand or Ral(sf) not {Oto 12} 
argument to be scaled (TOS2) not operand 
TOS not operand or TOS2 not operand 
reference (TOS) not {SIRW, IWDD} 
source is EBCDIC and dest is hex or vice versa 
vector_A is sp and V is dp or vice versa 
vector_A is sp and vector_B is dp or vice versa 
TOS not touched DD 
TOS not pointer 
TOS not {WordDD, CharDD} 
x (TOS2) not operand or y (TOS) not operand 
not ( TOS in {WordDD, CharDD, SIRW} and 

TOS2 is operand 
or TOS is operand and 

TOS2 in {WordDD, CharDD, SIRW} 
TOS or TOS2 is reindex-disabled IWDD or ICDD 
EBCDIC !COD.char index > 5 -
hex !COD.char index > 11 
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INSG & INOP: 
JOIN: 
LOAD: 
LOOT: 

LPOW: 
MULT & MULX: 
NORM: 
NORX: 
NOWR: 
NTGD, 
NTGR, NTIA, NTTD: 
NXLN: 

NXLV: 

OCRX: 
OVRD etc.: 
POLY: 
RASD etc.: 

RNGT: 
RPRR: 

RSQR: 
SCAT: 
SCRF etc., 
SCRR, SCRT: 

SEQ: 

SESW & SEDW: 

SE8C & SE4C: 

SNGL: 
SNGT: 

Interrupt Reference 

dest is hex 
TOS is not operand or TOS2 not operand 
reference (TOS) not {SIRW, IWDO} 
reference (TOS) not {SIRW, IWDO, ASRW, 

operand in {+Oto 2**29-1}} 
reference (TOS) not {SIRW, IWDO} 
x (TOS2) not operand or y (TOS) not operand 
x (TOS) not operand 
TOS not indexed DD 
TOS not touched DD 

x (TOS) not operand 
not ( TOS in {SingleDD, SIRW} and 

TOS2 is operand 
or TOS is operand and 

TOS2 in {SingleDD, SIRW} 
TOS or TOS2 is reindex-disabled IlDD 
not ( TOS in {WordDD, SIRW} and 

TOS2 is operand 
or TOS is operand and 

TOS2 in {WordDD, SIRW} 
TOS or TOS2 is reindex-disabled IWDD 
ICW (TOS) not sp opnd or index (TOS2) not opnd 
reference (TOS) not {SIRW, 1100, ASRW} 
vector A or vector B is dp and Z is sp 
specifier (TOS) not operand or IRal(TOS)I > Maxlnx 
ASD_num (TOS2) not operand or 1Ral(TOS2) I > Maxlnx 
X (TOS) not operand 
reg-id (TOS) not operand 
Ral(reg-id) not in {0-15, 37-38, 52-53} 
x (TOS) not operand or x < O 
vector_A is sp and vector_B is dp or vice versa 

argument to be scaled (TOS) not operand 
ScaleFactor > 12 (parameter check) 
vector_A is sp and vector_B is dp 
vector A is sp and Z is dp or vice versa 
TOS not {WordDD, CharDD} 
!COD.char index < > 0 
pointer reindex disabled 
TOS not {WordDO, CharDD} 
!COD.char index < > 0 
pointer reindex disabled 
x (TOS) not operand 
x (TOS) not {operand, WordDD} 
IWDD reindex disabled 
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SPLT: TOS not operand 
SPRR: reg-val (TOS) not operand 

reg-id (TOS2) not operand or IRal(reg-id)I > Maxlnx 
or Ral(reg-id) in {0-15, 37, 53} 

SRCH: domain (TOS) not IlDD 
domain reindex disabled 

STAG: tag value (TOS) not operand 
STOD & STON: not ( TOS in {SIRW, IWDD} and TOS2 is operand 

or TOS is operand and TOS2 in {SIRW, IWDD} ) 
SUBT: x (TOS2) not operand or y (TOS) not operand 
SUM & SUMA: vector_A is sp and sum is dp 
SXSN: TOS not operand 
TEED & TEEU: source is EBCDIC and dest is hex or vice versa 
TEQD etc., TUND & TUNU, 
TWFD etc.: source is EBCDIC and dest is hex or vice versa 
VALC & LVLC: restart TOS not {SIRW, IWDD, operand} 
VMV, VMVN, VOV: vector A is sp and vector_B is dp 
VPS: vector A is sp and vector_B is dp 

VPV: 
VPVS, VSPV, VTS: 

VTV, VUV: 
WTOD: 
XTND: 

Invalid Code Word 

Invalid Operator 

NVLD: 

Invalid Target 

aCHAR: 

aFOP: 

alLRE: 
aSOP: 

DBUN etc.: 
GATH: 

vector A is sp and S is dp or vice versa 
vector A is sp and vector_B is dp 
vector A is sp and vector_B is dp 
vector_A is sp and S is dp or vice versa 
vector_A is sp and vector_B is dp 
TOS is not 36-bit integer 
TOS not {operand, WordDD} 
IWDD reindex disabled 

(unconditional) 

client dest ICDD ____.~not operand 
client source ICDD ---+~ not operand 
2nd word via SIRW or address couple 

not operand 

CVI 35 (23) SI 

CVI 22 (16) ODI 

CVI 14 (OE) ODI 

llDD ____.~ not operand (except for LOAD) 
12DD ---+~ not operand 
2nd word via 12DD not operand 
reference ____.~ not {sp operand, POW} 
IWDD ---+~ not Data Word 
2nd word not Data Word 
SIRW ---+~ not PCW 
current vector I ____.~ not single integer 
lvector_I single_integerl > Maxlnx 
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INDX: 

LOAD: 
LPOW: 

MPCW: 
NXLN: 

NXLV: 

SCAT: 

STOD & STON: 

SWFD etc.: 
TRNS: 
TWFD etc.: 
TWSD & TWSU: 

VALC & LVLC: 

Locking 

LOK: 

Loop Timer - Here 

Loop Timer - Lost 

Memory Data Error 

Message Error 

MissingPCW 

aINTE: 
ENTR: 

MSMHung 

Pack Unindexed DD 

3950 8825-100 

ICUD etc., 
PKUD etc.: 

Interrupt Reference 

SIRW ---t~ not {SIRW, WordDD, CharDD, untouched DD} 
SIRW ---t~ reindex-disabled IWDD or ICDD 
SIRW or IlDD .......... ~ not {SIRW, DD, Data Word} 
SIRW ---t~ not {SIRW, IWDD, PCW, operand, POW} 
IWDD ---t~ not {operand, POW} 
(sdll,sdi) ---+~not {CSD, untouched CSD} 
SIRW ---t~ not {SIRW, SingleDD, untouched DD} 
SIRW ---t~ reindex-disabled IlDD 
SingleDD[index argument] ---t~ not {untouched DD, 

unindexed DD} 
SIRW ---t~ not {SIRW, WordDD, untouched DD} 
SIRW ---t~ reindex-disabled IWDD 
current vector_! ---t~ not single_integer 
!vector_! single_integerl > Maxlnx 
SIRW ---t~ not {SIRW, IWDD, PCW, untouched DD, 

Data Word} 
set [Wordlndex(c)] ---t~ not operand 
trtab[Wordlndex(c)] ---+~ not operand 
set[Wordlndex(c)] ---t~ not operand 
dest pointer ___.~ not Data Word 
source pointer---+~ not operand 
address couple or SIRW ---+~ not {SIRW, IWDD, PCW, 

untouched DD, opnd} 

interlock status bit Free 

SIRW ---t~ not {SIRW, PCW} 
Stk[F+l] not {SIRW, PCW} 
SIRW ---t~ not {SIRW, PCW} 

source is unpaged unindexed copy DD 

OVI O ODI 

CVI 41 (29) SI 

CVI 36 (24) SI 

CVI 16 (10) SI 

CVI 43 (2B) SI 

CVI 2 (02) ODI 

CVI 39 (27) SI 

CVI 47 (2F) ODI 
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Service Request 

Source Boundary 

CVI 18 (12) SI 

CVI 9 (09) ODI 

The Source Boundary condition is that the source pointer designates the last+l 
element of the source sequence for a pointer operator that transfers data from a source 
to a destination. For the relevant operators, this interrupt takes precedence over a 
Bounds Error interrupt (via aEIXD) on the source pointer. 

MCHR etc.• 
TEQD etc., 
TRNS. 
TUND & TUNU, 
TWFD etc., 
TWSD & TWSU: 

Stack Overflow 

source segment exhausted 

CVI 33 (21) SI 

Stack Overflow, while caused by operator action, is defined as a spontaneous 
interrupt. Any operator that produces more words of stack output than it consumes as 
stack arguments increases the size of the expression stack. The actual interrupt 
generation may occur because of an operator like PUSH or ENTR that has no net 
effect on the size of the stack, but forces expression-stack values to migrate from 
processor registers to the stack in memory. 

Stack Underflow CVI 34 (22) SI 

Stack Underflow interrupts can be generated by or on behalf of any operator that 
consumes one or more arguments from the top of the stack. These situations are not 
listed as operator-dependent interrupts; they are considered spontaneous interrupts 
generated by the stack-adjust mechanism. 

Structure Error 

aACCE: 
aAPIX: 

aEIXD: 

CVI 20 (14) ODI 

Stk[F].history_link_I >= 2**13 (frame overflow) 
ASD3 for paged indexed DD is not unpaged indexedDD 

{not checked if page index known) 
ASD3 _____. not ASD1/ASD2 {page table) 
paged unindexed DD ----t not ASD1/ASD2 {page table) 
PageTable[new page index] 

not {unpaged unindexed DD, untouched DD} 
client indexed DD ----t not ASD1/ASD2 
ASD3 for paged indexed DD is not unpaged indexedDD 

(not checked if page index known) 
ASD3 _____. not ASD1/ASD2 (page table) 
PageTable[page index] not {unpaged unindexed DD, 

untouched DD} 

3950 8825-100 



aEVCH: 

aEVLK: 

aINTE: 
aMVST: 

aPOAV: 

aPRCW: 
aVOAV: 

ENTR: 

EXIT etc.: 

GINX: 

GLEN: 

INDX: 
SEDW & SESW: 

SE4C & SE8C: 
SFDC, 
SFSC, SRDC, SRSC: 
TEED & TEEU: 

TouchCSD 

MPCW: 

Touch Load 

LOAD: 
NXLN: 
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Interrupt Reference 

for each AR traversed on environmental chain: 
MSCW.env_link or D register---.~ not entered MSCW 

if pseudolink = 0: 
stack_num ----t not ASD1/ASD2 

if pseudolink = 1: 
seg_nurn ----t not ASD1/ASD2 

Stk[F].history_link_I >= 2**13 (frame overflow) 
Stack_nurnber ----t not ASD1/ASD2 
destination Stk[O] not TSCW 
ASD3 for client paged indexed DD is not unpaged 

indexed DD (not checked if page index known) 
PCW or RCW ----t not ASD1/ASD2 
ASD3 for client paged indexed DD is not unpaged 

indexed DD (not checked if page index known) 
Stk[F] not inactive MSCW 
Stk[F].history_link_I >= 2**13 (frame overflow) 
Stk[D[LL]+ 1] not RCW 
Stk[D(LL]] not entered MSCW 
with i initially= D[LL], 

while (i = D[LL]) or (Stk[i] not entered MSCW): 
Stk[i] not MSCW (inactive or entered) or 
MSCW.history_link_I >= 2**13 (frame overflow) 
i := i - (history link) 

ASD3 for paged indexed DD is not unpaged indexedDD 
(not checked if page index known) 

unpaged or unindexed DD ----t not ASD2 
ASD3 for paged indexed DD is not unpaged indexedDD 

(not checked if page index known) 
paged indexed DD PageTable.ASD_ref ______. not ASD2 
DD ----t not ASD1/ASD2 
ASD3 for paged indexed DD is not unpaged indexedDD 

(not checked if page index known) 
unpaged pointer ----t not ASD1/ASD2 

ICDD ----t not ASD1/ASD2 
edtab ______. not ASD1/ASD2 

(sdll,sdi) ---.~untouched CSD 

CVI 1 (01) ODI 

CVI 6 (06) ODI 

SIRW or IlDD ---t~ untouched DD 
SingleDD[index argument] ---t~ untouched DD 
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Touch Reference CVI 5 (05) ODI 

aAPIX: PageTable[new page index] is untouched DD 
aEIXD: PageTable[page index] is untouched DD 
INDX, NXLN, NXLV, 
STOD & STON: SIRW ---+~ untouched DD 
VALC & LVLC: parameter or SIRW ---+~ untouched DD 

Undefined Operator CVI 23 (17) ODI 

This interrupt is generated for any opcode that is not defined in the current context. 

It is also generated in the following circumstances: 

EXPU: 

EXSD & EXSU: 

next operator is ENDE, ENDF, or INSC 
next operator is MCHR, MVNU, MINS, MFLT, 

SFSC, or SRSC (which requires source) 
next operator is ENDE, ENDF, or INSC 

Unimplemented Operator OVI 3 ODI 

The following operators are unimplemented by the9A16 processor (but are emulated 
by software): 

SCLF 
DSLF 
SCRT 
DSRT 
SCRR 
DSRR 
ICVU 
PACU 
WTOD 
CSCP 
SHOW 

Uninitialized Argument 

aILRE: 
aPOAV, aVOAV: 
ADD, AMAX & AMIN: 
BCD: 
BMS: 
CBON: 

OVI 260 (104) 
OVI 264 (108) 
OVI 268 (lOC) 
OVI 272 (110) 
OVI 292 (124) 
OVI 296 (128) 
OVI 304 (130) 
OVI 360 (168) 
OVI 808 (328) 
OVI 1152 (480) 
OVI 1404 (57C) 

interlock-reference tag in {6, 4} 
client argument tag in {6, 4} 
TOS or TOS2 tag in {6, 4} 
TOS tag in {6,4} 
length or domain tag in {6,4} 
TOS tag in {6, 4} 

CVI 24 (18) ODI 
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CHSN: 
DBCD: 
DBRS & OBST: 
DBUN etc.: 
DFTR: 
DINS: 
DISO: 
DIVD: 
DRNT: 
DSRF etc., DSRR, 
DSRT, EQUL etc.: 
EVAL, 
GESZ, GINX, GLEN: 
!DIV & RDIV, 
INDX, JOIN: 
LOAD, LOOT, LPOW: 
MULT & MULX: 
NORM, NORX, NOWR, 
NTGR, NTIA, NTTD: 
NXLN, NXLV, ORCX: 
OVRD etc.: 
RASO etc.: 
RNGT: 
RPRR: 
RSQR, SCRF etc., 
SE8C & SE4C: 
SNGL, SNGT, SPLT: 
SPRR: 
SRCH: 
STOD & STON, 
SUBT: 
SXSN: 
WTOD: 
XTND: 

Unlocking 

UNLK: 

3950 8825-100 

TOS tag in {6, 4} 
TOS or TOS2 tag in {6, 4} 
Db tag in {6,4} 
branch-dest (TOS) tag in {6,4} 
Len or Sb or Db tag in {6,4} 
Len or Db tag in {6,4} 
Len or Sb tag in {6,4} 
TOS or TOS2 tag in {6,4} 
X or Lor H tag in {6,4) 

TOS or TOS2 tag in {6,4} 

TOS tag in {6,4} 

TOS or TOS2 tag in {6,4} 
TOS tag in {6,4} 
TOS or TOS2 tag in {6,4} 

NTGD, 
TOS tag in {6,4} 
TOS or TOS2 tag in {6,4} 
reference tag in {6,4} 
TOS or TOS2 tag in {6,4) 
TOS tag in {6,4} 
TOS tag in {6,4} 

SCRR, SCRT, SESW & SEDW, 
TOS tag in {6,4} 
TOS tag in {6,4} 
TOS or TOS2 tag in {6,4} 
domain tag in {6,4} 

TOS or TOS2 tag in {6,4} 
TOS tag in {6,4} 
TOS or TOS2 tag in {6,4) 
TOS tag in {6,4} 

Interrupt Reference 

OVI O ODI 

interlock status not Lock Uncontended 

H-13 



Interrupt Reference 

H-14 

Vector Arithmetic Exception OVI O ODI 

The following operators generate the interrupt because of arithmetic exceptions, as 
noted. Only a subset of those cases labeled "spurious" generate the interrupt. 

CPVS: 

DOT, DOTX: 

POLY: 

SEQ: 

SUM & SUMA: 

VMV: 

VMVN: 

VOV: 

RS(ND(B(i))) = TooBig 
RS(ND(B(i))) = TooSmall 
NS(RS(ND(B(i)))) = TooSmall 
R(A(i)*B(i)) = TooBig 
R(A(i)*B(i)) = TooSmall 
R(A(i)*B(i)) < > R*(A(i)*B(i)) 
N(R(A(i)*B(i))) = TooSmall 

but R = R* < > O 
R(sum+ .•. ) = TooBig 
N(R(sum+ ... )) = TooSmall 
R(B(i)*Z) = TooBig 
R(B(i )*Z) = TooSmal l 
R(B(i)*Z) < > R*(B(i)*Z) 
N(R(B(i)*Z)) = TooSmall 

but R = R* < > 0 
R (A ( i ) + ... ) = TooB i g 
N ( R (A ( i ) + ... ) ) = Too Sm al l 
R(Z + B(i)) = TooBig 
N(R(Z + B(i))) = TooSmall 
R(sum + A(i)) = TooBig 
N(R(sum + A(i))) = TooSmall 
R(A(i)-B(i)) = TooBig 
N(R(A(i)-B(i))) = TooSmall 

R(B(i)-A(i)) = TooBig 
N(R(B(i)-A(i))) = TooSmall 
R(A(i)/B(i)) = TooBig 
R(A(i)/B(i)) = TooSmall 
R(A(i)/B(i)) < > R*(A(i)/B(i)) 
N(R(A(i)/B(i))) = TooSmall 

but R = R* < > 0 
B(i) is 0 

[Exponent Overflow] 
[Exponent Underflow] 
[Exponent Underflow] 
[Exponent Overflow] 

[Exponent Underflow] 
[Precision Loss] 

[spurious] 
[Exponent Overflow] 

[spurious] 
[Exponent Overflow] 

[Exponent Underflow] 
[Precision Loss] 

[spurious] 
[Exponent Overflow] 

[spurious] 
[Exponent Overflow] 

[spurious] 
[Exponent Overflow] 

[spurious] 
[Exponent Overflow] 

(spurious] 
[Exponent Overflow] 

[spurious] 
[Exponent Overflow] 

[Exponent Underflow] 
[Precision Loss] 

[spurious] 
[Di vi de by Zero] 
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VPS: R(B(i )+S) = TooBig [Exponent Overflow] 
N(R(B(i)+(S)) = TooSmall [spurious] 

VPV: R(A(i)+B(i)) = TooBig [Exponent Overflow] 
N(R(A(i)+B(i))) = TooSmall [spurious] 

VPVS: R(B(i)*S) = TooBig [Exponent Overflow] 
R(B(i)*S) = TooSmall [Exponent Underflow] 
R(B(i)*S) < > R*(B(i)*S) [Precision Loss] 
N(R(B(i)*S)) = TooSmall 

but R = R* < > 0 [spurious] 
R(A(i)+ ... ) = TooBig [Exponent Overflow] 
N(R(A(i)+ ... )) = TooSmall [spurious] 

VSPV: R(A(i)*S) = TooBig [Exponent Overflow] 
R(A(i)*S) = TooSmall [Exponent Underflow] 
R(A(i)*S) < > R*(A(i)*S) [Precision Loss] 
N(R(A(i)*S)) = TooSmall 

but R = R* < > 0 [spurious] 
R( ... +B(i)) = TooBig [Exponent Overflow] 
N(R( ... +B(i))) = TooSmall [spurious] 

VTS: R(B(i)*S) = TooBig [Exponent Overflow] 
R(B(i)*S) = TooSmall [Exponent Underflow] 
R(B(i)*S) < > R*(B(i)*S) [Precision Loss] 
N(R(B(i)*S)) = TooSmall 

but R = R* < > 0 [spurious] 
VTV: R(A(i)*B(i)) = TooBig [Exponent Overflow] 

R(A(i)*B(i)) = TooSmall [Exponent Underflow] 
R(A(i)*B(i)) < > R*(A(i)*B(i)) [Precision Loss] 
N(R(A(i )*B(i))) = TooSmall 

but R = R* < > 0 [spurious] 
VUV: R(B(i)/A(i)) = TooBig [Exponent Overflow] 

R(B(i)/A(i)) = TooSmall [Exponent Underflow] 
R(B(i)/A(i)) < > R*(B(i)/A(i)) [Precision Loss] 
N(R(B(i)/A(i))) = TooSmall 

but R = R* < > 0 [spurious] 
A(i) is 0 [Divide by Zero] 
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Index 

A 

aACCE <accidental entry>, 4-85, G-3 
aAPIX <apply index to data descriptor>, 4-55, 

G-3 
absent code segment, 3-11, H-1 
absent data segment, 3-11, H-1 
absentsegnient,3-11 
absolute address, description, 1-14 
Absolute Store Reference Word (ASRW), 2-7 
access checking, 4-52 
access control, 1-9 

read only, 1-9 
reindex, 1-9 
write-access, 1-9 

aCHAR <access word via ICDD>, G-5 
activate object, 3-12, H-1 
activation records 

description, 1-3 
environmental chain, 1-5 
historical chain, 1-5 
pseudo, 1-6 

Actual Segnient Descriptors (ASDs), 1-2 
actual segnients, description, 1-2 
Actual Store Reference Word (ASRW), 1-7 
ADD <add>, 4-22, A-1, G-15 
address couple checks, 3-19 
address couple evaluation, 1-6, 4-51 
address couples, 1-4, 2-12 

CSD,2-13 
fixed fence, 2-12 
variable fence, 2-12 

addressing, 1-1, 1-10 
current environment, 1-6 
environment, 1-10 

3950 8825-100 

aEAC <evaluate address couple>, G-5 
aEIRW <evaluate SIRW>, G-6 
aEIXD <evaluate indexed DD>, G-6 
aEVCH <traverse environmental chain>, G-7 
aEVLK <evaluate environmental link>, G-7 
aFOP <fetch operand value>, 4-63, G-8 
aILRE <interlock reference evaluation>, G-9 
aINTE <interrupt entry>, 3-1, G-9 
alarm interrupts, 3-25 through 3-28 

hardware error, 3-25 
invalid address, 3-27 
loop timer, 3-27 
memory data error, 3-28 
message error, 3-28 
msm hung, 3-28 

AMAX <arithmetic maximum>, 4-26, A-1, 
G-15 

AMIN <arithmetic minimum>, 4-26, A-1, G-15 
aMVST <move to stack>, G-10, E-1 

interrupt handling, E-2 
aPOAV <pointer operator argument 

validation>, G-10 
approximation functions, 4-20 
aPRCW <distribute PCW/RCW code stream 

pointer>, G-12 
argument value checks, 3-19 
argument, description, 4-1 
arithmetic exceptions, 4-11 
arithmetic interrupts, 3-7 through 3-10 

arithmetic overflow, 3-8 
arithmetic underflow, 3-9 
exception conditions, 3-7 
integer overflow, 3-10 
spurious interrupts, 3-7 
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arithmetic operators, 4-21 
ADD,4-22 
AMAX,4-26 
AMIN,4-26 
DIVD, 4-23 
IDIV, 4-24 
MULT,4-23 
MULX,4-23 
NORM,4-26 
RDIV, 4-25 
SUBT,4-22 

arithmetic overflow, 3-8, H-2 
divide by zero, 3-8 
exponent overflow, 3-8 

arithmetic underflow, 3-9, H-2 
exponent underflow, 3-9 
precision loss, 3-9 

arrogate interlock, 4-78 
ASDl, 2-6 
ASD2, 2-6 
ASD memory, 1-14 
ASD Structure errors, 3-23 
ASD table 

description, 1-14 
ASDs, 1-2 

ASD table, 1-14 
description, 2-5 
fields, 2-6 
memory, 1-14 
structure errors, 3-23 

aSOP <store operand value>, 4-70, G-13 
ASRT <assert>, 4-88, A-1, G-15 
ASRW, 1-7, 2-7 
assertion operators, 4-88 

ASRT,4-88 
AVER,4-88 

automatic page switching, 2-11 
AVER <aver>, 4-88, A-1, G-15 
a VOAV <vector-operator argument 

validation>, G-13 
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B 

BCD <binary convert to decimal>, 4-37, A-1, 
G-15 

binary to decimal conversion operators, 4-36 
BCD, 4-37 
DBCD, 4-37 

binding request, 3-12 
binding request token, 1-3 
bit vector interpretation, 4-38 through 4-49 

bit vector type transfer operators, 4-41 
evaluate word structure operators, 4-43 
literal operators, 4-40 
logical operators, 4-38 
word manipulation operators, 4-44 through 

4-49 
bit vector type transfer operators, 4-41 

bit vector type transfer operators, 4-41 
JOIN, 4-42 
SPLT, 4-43 
STAG, 4-41 
XTND, 4-42 

block exit, 3-12, H-2 
BMS <bounded masked search for equal>, 

4-94, A-1, G-16 
Boolean accumulators, 1-13, B-1 
Boolean operands, 2-4 
bounds error, 3-16, H-3 
branching operators, 4-79 

BRFL, 4-80 
BRTR,4-80 
BRUN, 4-80 
DBFL, 4-81 
DBTR,4-81 
DBUN, 4-81 
dynamic branches, 4-80 
static branches, 4-79 

break interlock, 4-78 
BRFL <branch false>, 4-80, A-1, G-16 
BRST <bit reset>, 4-45, A-2, G-16 
BRTR <branch true>, 4-80, A-2, G-16 
BRUN <branch unconditional>, 4-80, A-2, 

G-16 
BSET <bit set>, 4-45, A-2, G-16 
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c 
calling sequences, 3-2 

POI, 3-2 
ROI, 3-2 

CBON <count binary ones>, 4-44, A-2, G-16 
CEQD <compare characters equal delete>, 

4-104, A-2, G-1 7 
CEQU <compare characters equal update>, 

4-104, A-2, G-17 
CGED <compare characters greater or equal 

delete>, 4-104, A-2, G-17 
CGEU <compare characters greater or equal 

update>, 4-104, A-2, G-17 
CGTD <compare characters greater delete>, 

4-104, A-2, G-17 
CGTU <compare characters greater update>, 

4-104, A-2, G-1 7 
chaining rules, 4-53 

notation, 4-53 
character descriptor, 2-8 
character insert operators, 4-120 

ENDF, 4-122 
INOP, 4-121 
INSC, 4-121 
INSG, 4-121 
INSU,4-121 

character move operators, 4-122 
MCHR,4-122 
MFLT, 4-123 
MINS,4-123 
MVNU,4-122 

character relational operators, 4-101 
scan operators, 4-101 

SEQD, 4-101 
SEQU,4-102 
SGED, 4-101 
SGEU, 4-102 
SGTD, 4-101 
SGTU, 4-102 
SLED,4-101 
SLEU, 4-102 
SLSD, 4-101 
SLSU, 4-102 
SNED, 4-101 
SNEU, 4-102 
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transfer operators, 4-102 
TEQD, 4-102 
TEQU, 4-103 
TGED, 4-102 
TGEU,4-103 
TGTD, 4-102 
TGTU, 4-103 
TLED, 4-102 
TLEU, 4-102 
TLSD, 4-102 
TLSU, 4-103 
TNED, 4-102 
TNEU, 4-103 

Index 

character sequence compare operators, 4-103 
CEQD, 4-104 
CEQU, 4-104 
CGED, 4-104 
CGEU, 4-104 
CGTD, 4-104 
CGTU, 4-104 
CLED, 4-104 
CLEU, 4-104 
CLSD, 4-104 
CLSU, 4-104 
CNED, 4-104 
CNEU, 4-104 

character sequence extraction operator, 4-109 
SISO, 4-109 

character set membership operators, 4-105 
scan operators, 4-106 

SWFD, 4-106 
SWFU,4-106 
SWTD,4-106 
SWTU,4-106 

transfer operators, 4-106 
TWFD,4-107 
TWFU,4-107 
TWTD,4-107 
TWTU,4-107 

character skip operators, 4-119 
skip forward, 4-120 

SFDC, 4-120 
SFSC, 4-120 

skip reverse, 4-120 
SRDC, 4-120 
SRSC, 4-120 
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character translate operator, 4-107 
TRNS,4-107 

CharDD, 2-8 
char_index, 2-9 
CHEK <compute check-hash>, 4-134, A-2, 

G-17 
CHSN <change sign>, 4-49, A-2, G-18 
CLEO <compare characters less or equal 

delete>, 4-104, A-2, G-18 
CLEU <compare characters less or equal 

update>, 4-104, A-2, G-18 
CLSD <compare characters less delete>, 4-104, 

A-3, G-18 
CLSU <compare characters less update>, 

4-104, A-3, G-18 
CNED <compare characters not equal delete>, 

4-104, A-3, G-18 
CNEU <compare characters not equal 

update>, 4-104, A-3, G-18 
code parameter value checks, 3-19 
Code Segment Descriptors (CSDs), 1-1, 2-10 
code segment dictionary, 1-5 
code segments, 1-13 
code stream, 1-13 

designation, 3-3 
pointer, 1-13 
distribution, 4-79 
resumption, 3-3 
defunct notation, 3-3 

common actions, 
aACCE, 4-85, G-3 
aAPIX, 4-55, G-3 
aCHAR,G-5 
aEAC,G-5 
aEIRW,G-6 
aEIXD,G-6 
aEVCH,G-7 
aEVLK,G-7 
aFOP, 4-63, G-8 
aILRE, G-9 
aINTE,G-9 
alphabetical listing, G-1 
aMVST, E-1, G-10 
aPOAV, G-10 
aPRCW,G-12 
aSOP, 4-70, G-13 
aVOAV,G-13 
description, 4-2 

computational operators, 4-8 through 4-49 
bit vector interpretation, 4-38 through 4-49 
linear index function operator, 4-49 
numeric operand interpretation, 4-8 
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Condition-Vectored Interrupts (CVls), 3-2 
consistency checks, 3-20 
control structure access rights, 1-9 
CPV <copy vector>, 4-128, A-3, G-19 
CPVA <copy vector absolute>, 4-128, A-3, G-19 
CPVD <copy vector double>, 4-128, A-3, G-19 
CPVN <copy vector negated>, 4-128, A-3, G-19 
CPVS <copy vector single>, 4-128, A-3, G-19 
CSCP <communicate with system control 

processor>, E-3, A-3, G-20 
CSD address couples, 2-13 
CSDs, 1-1, 2-10 

untouched CSD, 2-10 
CVIs, 3-2 

D 

data array operators, 4-92 through 4-135 
paged array operations, 4-92 
pointer operators, 4-95 through 4-125 

character relational operators, 4-101 
character sequence compare operators, 
4-103 
character sequence extraction 
operator, 4-108 
character set membership operators, 
4-105 
character translate operator 4-107 
decimal character sequence operators, 
4-109 
edit operators, 4-115 
unconditional character transfer 
operators, 4-100 
word transfer operators, 4-114 

searching operators, 4-93 
vector operators, 4-125 through 4-135 

recurrence operators, 4-132 
reduction operators, 4-131 
search operators, 4-134 
vector assignment operators, 4-127 

Data Segment Descriptors (DSDs), 1-1 
data structure access, 2-20 

DDs, 2-21 
descriptors, 2-21 
operands, 2-20 
operators, 2-21 
PCWs, 2-21 
primitive code, 2-21 
SIRWs, 2-21 
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data type formats, D-1 
ASDl,D-3 
ASD2,D-3 
ASRW,D-13 
double precision/numeric, D-2 
entered MSCW, D-9 
entered MSCW with normal env_link, D-10 
entered MSCW with pseudo env_link, D-10 
environment link, D-7 
hard POW, D-15 
Inactive MSCW, D-9 
IndexedCharDD, D-6 
IndexedWordDD, D-6 
interlock POW, D-14 
PCW, D-12 
PCW skeleton, D-11 
RCW,D-12 
restart POW, D-15 
single or double precision/Boolean, D-2 
single precision/ICW, D-1 
single precision/numeric, D-1 
SIRW, D-7 
SIRW with normal env_link, D-8 
SIRW with pseudo env_link, D-8 
soft POW, D-14 
tag-4 and tag-6 word, D-11 

Touched CSD, D-4 
TSCW,D-13 
unindexed DD, D-5 
untouched CSD, D-4 
untouched DD, D-5 

data word, 2-2 
DBCD <dynamic binary convert to decimal>, 

4-37, A-3, G-20 
DBFL <dynamic branch false>, 4-81, A-3, G-20 
DBRS <dynamic bit reset>, 4-46, A-3, G-20 
DBST <dynamic bit set>, 4-46, A-3, G-20 
DBTR <dynamic branch true>, 4-81, A-3, G-20 
DBUN <dynamic branch unconditional>, 4-81, 

A-3, G-20 
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DDs, data structure access, 2-21 
decimal character sequence operators, 4-109 

input convert operators, 4-113 
pack operators, 4-110 
unpack operators, 4-111 

unpack signed operators, 4-112 
unpack unsigned operators, 4-112 

decimal sequence operands, 2-4 
descriptor attribute extraction operators, 4-62 

GESZ, 4-63 
GINX,4-63 
GLEN,4-62 

descriptor interpretation, 4-8 
descriptors, 1-1 

data structure access, 2-21 
destination argument, 4-97 
destination boundary, 3-18, H-4 

lengthening destination segment, 3-18 
DEXI <disable external interrupts>, 4-90, A-4, 

G-20 
DFTR <dynamic field transfer>, 4-48, A-4, 

G-21 
diagrams, reading, 4-1 
digit sequence, 2-4 
DINS <dynamic field insert>, 4-47, A-4, G-21 
DISO <dynamic field isolate>, 4-47, A-4, G-21 
display register, 1-6 
DIVD <divide>, 4-23, A-4, G-21 
Divide By Zero, 3-8, 4-11 
DLET <delete top of stack>, 4-88, A-4, G-21 
DOT <dot (inner) product single>, 4-132, A-4, 

G-22 
DOTX <dot (inner) product extended>, 4-132, 

A-4, G-22 
double precision floating point operand, 2-4 
double precision operands, 2-2 
DoubleDD, 2-8 
double_integer, magnitude, 2-4 
DRNT <dynamic range test>, 4-28, A-4, G-22 
DSDs, 1-1 
DSLF <dynamic scale left>, 4-32, A-4, G-22 
DSRF <dynamic scale right final>, 4-36, A-4, 

G-23 
DSRR <dynamic scale right rounded>, 4-35, 

A-4, G-23 
DSRS <dynamic scale right save>, 4-34, A-4, 

G-23 
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DSRT <dynamic scale right truncate>, 4-34, 
A-4, G-23 

DUPL <duplicate top of stack>, 4-89, A-4, G-23 
dyadic operators, 4-21 
dyadic vector operators 

CPV,4-128 
CPVA,4-128 
CPVD, 4-128 
CPVN,4-128 
CPVS, 4-128 
VMV,4-128 
VMVN,4-128 
VOV,4-128 
VPV,4-128 
VTV, 4-128 
VUV,4-128 

dyadic vector operators with scalar, 4-129 
VPS,4-129 
VPVS, 4-129 
VSPV, 4-129 
VTS,4-129 

dynamic branches, 4-80 
DBFL,4-81 
DBTR, 4-81 
DBUN,4-81 

dynamic chain, 1-6 

E 

edit modes, 4-116, C-1 
edit mode operators, 4-119, C-6 

character insert operators, 4-120 
character move operators, 4-122 
character skip operators, 4-119 

edit op code, 4-2 
edit operators, 4-115 

edit mode operators, 4-119 
character skip operators, 4-119 
enter-edit operators, 4-115 

enter-single-edit operators, 4-11 7 
enter-table-edit operators, 4-116 

miscellaneous edit operators, 4-124 
ENDE,4-124 
RSTF, 4-124 

EEXI <enable external interrupts>, 4-90, A-4, 
G-23 
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element_size conventions, 4-95 
ENDE <end edit>, 4-124, A-4, G-23 
ENDF <end float>, 4-122, A-5, G-23 
enforcement interrupts, 3-16 through 3-24 

bounds error, 3-16 
destination boundary, 3-18 
false assertion, 3-18 
invalid access, 3-19 
invalid argument or parameter, 3-19 
invalid code word, 3-20 
invalid operator, 3-20 
invalid target, 3-21 
pack unindexed DD, 3-21 
source boundary, 3-21 
stack underflow, 3-22 
structure error, 3-22 

ASD, 3-23 
page, 3-24 
stack, 3-23 

undefined operator, 3-24 
unimplemented operator, 3-15 
uninitialized argument, 3-24 

enforcing segment boundaries, 1-8 
enter-edit operators, 4-115 

enter-single-edit operators, 4-117 
EXPU, 4-118 
EXSD, 4-118 
EXSU, 4-118 

enter-table-edit operators, 4-116 
TEED, 4-117 
TEEU, 4-117 

single edit mode, 4-116 
table edit mode, 4-116 

enter-single-edit operators, 4-11 7 
enter-table-edit operators, 4-116 
entered MSCW, 2-17 

data formats, D-9 through D-10 
ENTR <enter>, 4-83, A-5, G-24 
environment link evaluation, 4-50 
environment link 

description, 2-13 
elements, 1-5 
fields, 2-13 

normal, 2-13 
pseudo, 1-5 
pseudolink bit, 2-13 
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environmental chain, 1-5 
environment link, 1-5 
environmental fault, 3-29, H-4 
EQUL <equal>, 4-27, A-5, G-24 
EV AL <evaluate>, 4-68, A-5, G-24 
evaluate word structure operators, 4-43 

CBON,4-44 
LOG2, 4-44 
RTAG,4-43 

EXCH <exchange top of stack>, 4-89, A-5, G-24 
EXIT <exit>, 4-86, A-5, G-24 
exponent overflow, 3-8, 4-11 
exponent underflow, 3-8, 4-11 
expression stack control, 4-5 
EXPU <execute single edit operator, single 

pointer update>, 4-118, A-5, G-25 
EXSD <execute single edit operator delete>, 

4-118, A-5, G-25 
EXSU <execute single edit operator update>, 

4-118, A-5, G-25 
externalinterrupts,3-28 

environmental fault, 3-28 
service request, 3-28 

EXTF <external sign flip-flop>, B-2, B-3 

F 

false assertion, 3-18, H-4 
field specifications, 2-1 
fixed fence address couples, 2-12 
FLTF <float flip-flop>, B-2, B-3 
FLTR <field transfer>, 4-48, A-5, G-25 
FMN <find minimum>, 4-135, A-5, G-25 
FMX <find maximum>, 4-135, A-5, G-25 
FMXA <find maximum absolute value>, 4-135, 

A-5, G-25 

G 

GATH <gather>, 4-130, A-5, G-26 
GESZ <get element_size>, 4-63, A-5, G-26 
GINX <get index>, 4-63, A-5, G-26 
GLEN <get length>, 4-62, A-5, G-26 
GREQ <greater than or equal to>, 4-27, A-5, 

G-26 
GRTR <greater than>, 4-27, A-5, G-26 
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H 

HALT <conditional processor halt>, A-6, E-4, 
G-27 

hard POW, 2-19 
hardware error, 3-25 
hardware error - here, 3-25, H-4 
hardware error - lost, 3-25, H-4 
hidden state, program restrictions, 4-136, E-10 
historical chain, 1-5 

history links, 1-5 

IlDD, 2-9 
12DD, 2-9 
ICDD, 2-9 
ICLD <input convert left-signed delete>, 

4-113, A-6, G-27 
ICRD <input convert right-signed delete>, 

4-113, A-6, G-27 
ICUD <input convert unsigned delete>, 4-113, 

A-6, G-27 
ICVD <input convert delete>, 4-113, A-6, G-27 
ICVU <input convert update>, 4-114, A-6, 

G-27 
IDIV <integer divide>, 4-24, A-6, G-27 
IMKS <insert mark stack>, 4-83, A-6, G-27 
inactive MSCW, 2-16 
indexed copy DD, 1-7 
Indexed Data Descriptor (lndexedDD), 2-9 
IndexedCharDD, 2-9 

index field, 2-9 
char_index, 2-9 
word_index 2-9 

lndexedDD, 2-9 
lndexedDoubleDD, 2-9 
lndexedSingleDD, 2-9 
IndexedWordDD, 2-9 

index field, 2-9 
lndexedWordDD evaluation, 4-52 

access checking, 4-52 
INDX <index>, 4-57, A-6, G-28 
INOP <insert overpunch>, 4-121, A-6, G-28 
input convert operators, 4-113 

ICLD, 4-113 
ICRD, 4-113 
ICUD, 4-113 
ICVD, 4-113 
ICVU, 4-114 
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INSC <insert conditional>, 4-121, A-6, G-28 
INSG <insert display sign>, 4-121, A-6, G-28 
INSR <field insert>, 4-47, A-6, G-28 
INSU <insert unconditional>, 4-121, A-6, G-29 
integer magnitude checks, 3-20 
integer overflow, 3-10, 4-11, H-4 
integerize with rounding, 4-16 
interlock operations, 4-7 4 through 4-78 

LOK, 4-76 
UNLK,4-77 

interlock POW, 2-19 
interlocks, 4-7 4 

arrogate operation, 4-78 
break operation, 4-78 
contention, 4-76 
defined operations, 4-75 
locking, 4-7 4 
states, 4-75 
status function, 4-78 
unlocking, 4-7 4 

interrupt conditions, 3-2 
interrupt definition 

description, 3-6 
types, 3-6 
interrupt format, 3-2 
interrupt loop, 3-2 
interrupt parameters, 3-4 
interrupt slot, 3-2 
interrupt vector, 3-2, 3-29 through 3-31 
interrupts, 4-3, H-1 

absent code segment, H-1 
absent data segment, H-1 
activate object, H-1 
arithmetic overflow, H-2 
arithmetic underflow, H-2 
block exit, H-2 
bounds error, H-3 
description, 3-1 
destination boundary, H-4 
environmental fault, H-4 
false assertion, H-4 
hardware error - here, H-4 
hardware error - lost, H-4 
integer overflow, H-4 
invalid 
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access, H-5 
address - here, H-5 
address - lost, H-5 
argument/parameter, H-5 through HS 
code word, H-8 
operator, H-8 
target, H-8 

locking, H-9 
loop timer - here, H-9 
loop timer - lost, H-9 
memory data error, H-9 
message error, H-9 
missing PCW, H-10 
msm hung, H-10 
operator-dependent ODI, 3-1 
pack unindexed DD, H-10 
service request, H-10 
source boundary, H-10 
spontaneous, 3-1 
stack overflow, H-10 
stack underflow, H-10 
structure error, H-11 
touch CSD, H-12 
touch load, H-12 
touch reference, H-12 
undefined operator, H-12 
unimplemented operator, H-13 
uninitialized argument, H-13 
unlocking, H-14 
vector arithmetic exception, H-14 

Interrupt_ Count register, 3-2 
invalid • 

access, 3-19, H-5 
address, 3-27 
address - here, 3-27, H-5 
address - lost, 3-27, H-5 
argument/parameter, 3-19, H-5 through H-8 
address couple checks, 3-19 
argument value checks, 3-19 
code parameter value checks, 3-19 
consistency checks, 3-20 
integer magnitude checks, 3-20 
reindex checks, 3-19 
type checks, 3-19 

invalid code word, 3-20, H-8 
invalid operator, 3-20, 4-136, H-8 
invalid target, 3-21, H-8 
invariants, operators, 4-3 
INXA <index via address couple parameter>, 

A-6, F-1 
IRW chain, 4-53 
ISOL <field isolate>, 4-46, A-6, G-29 
item, description, 1-1 
IWDD,2-9 
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JOIN <;join two operands into double>, 4-42, 
A-6, G-29 

L 

LAND <logical and>, 4-39, A-7, G-29 
length argument, 4-96 
lengthening destination segment, 3-18 
LEQV <logical equivalence>, 4-39, A-7, G-29 
LESS, 4-27, A-7, G-29 
lex level, description, 1-4 
linear index function operator, OCRX, 4-49 
linear sum operators, 4-131 

SUM,4-131 
SUMA,4-131 

literal operators, 4-40 
LT8,4-40 
LT16,4-40 
LT48, 4-40 
ONE,4-40 
ZER0,4-40 

LNMC <long name call>, 4-54, A-7, G-29 
LNOT <logical not>, 4-39, A-7, G-29 
LOAD <load>, 4-69, A-7, G-30 
locking, 3-12, H-9 
LOOT <load transparent>, 4-69, A-7, G-30 
LOG2 <leading one test>, 4-44, A-7, G-30 
logical equality, 4-39 
logical operators, 4-38 

LAND,4-38 
LEQV,4-39 
LNOT,4-39 
LOR, 4-39 
SAME,4-39 

LOK<lock interlock>, 4-76, A-7, G-30 
loop timer, 3-27 
loop timer - here, 3-27, H-9 
loop timer - lost, 3-27, H-9) 
LOR <logical OR>, 4-39, A-7, G-30 
LPOW <load POW>, A-7, E-4, G-30 
LSEQ <less than or equal to>, 4-27, A-7, G-31 
LT8 <insert 8 bit literal>, 4-40, A-7, G-31 
LT16<insert16 bit literal>, 4-40, A-7, G-31 
LT48 <insert 48 bit literal>, 4-40, A-7, G-31 
LVLC <long value call>, 4-65, A-7, G-31 
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M 

mantissa field, 2-3 
Mark Stack Control Word (MSCW), 1-5 
mathematical function operator, RSQR, 4-38 
Maxlnx, 2-11 
MaxLen, 2-11 
MCHR <move characters>, 4-122, A-7, G-31 
memory data error, 3-28, H-9 
memory word, 1-14 
message error, 3-28, H-9 
MFLT <move with float>, 4-123, A-8, G-31 
MINS <move with insert>, 4-123, A-8, G-31 
miscellaneous operators, 4-135 

NOOP,4-135 
NVLD, 4-136 
PUSH, 4-136 
VARI,4-136 

missing PCW, 3-13, H-10 
MKSN <mark stack bound to name call>, 4-82, 

A-8, G-31 
MKST <mark stack>, 4-82, A-8, G-31 
modified capability architecture, description, 

1-8 
MPCW <make PCW>, 4-59, A-8, G-32 
MSCW, 1-5, 2-16 

block_exit bit, 2-1 7 
entered MSCW, 2-17 
history_link field, 2-17 
inactive MSCW, 2-16 

MSM Hung, 3-28, H-10 
MULT <multiply>, 4-23, A-8, G-32 
multiprocessing, 1-4 
multiprogramming, 1-4 
MULX <extended multiply>, 4-23, A-8, G-32 
MVNU <move numeric>, 4-122, A-8, G-32 

N 

NAMC <name call>, 4-54, A-8, G-32 
NEQL, 4-27, A-8, G-32 
nondigit, 4-109 
NOOP <no operation>, 4-135, A-8, G-32 
NORM <normalize>, 4-26, A-8, G-33 
normal store operators, 4-70 

aSOP, 4-70 
STOD, 4-71 
STON, 4-71 
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normalization function N, 4-19 
normalized values, 4-10 
NORX <disable reinde:x>, 4-62, A-8, G-33 
NOWR <disable write access>, 4-61, A-8, G-33 
NTGD <integerize double precision rounded>, 

4-30, A-9, G-33 
NTGR <integerize rounded>, 4-28, A-9, G-33 
NTIA <integerize truncated>, 4-29, A-9, G-34 
N'ITD <integerize double precision 

truncated>, 4-31, A-9, G-34 
numeric interpretation operators, 4-21 

arithmetic operators, 4-21 
binary to decimal conversion operators, 4-36 
numeric relational operators, 4-27 
numeric type transfer operators, 4-28 

through 4-31 
range test operators, 4-27 
scale left operators, 4-31 
scale right operators, 4-32 through 4-36 

numeric operand interpretation, 4-8 
representable values, 4-9 

numeric relational operators, 4-27 
EQUAL,4-27 
GREQ,4-27 
GRTR,4-27 
LESS,4-27 
LSEQ,4-27 
NEQL,4-27 

numeric type transfer operators, 4-28 through 
4-31 

NTGD,4-30 
NTGR,4-28 
NTIA,4-29 
NTTD,4-31 
SNGL,4-29 
SNGT,4-30 

NVLD <invalid operator>, 4-136, A-9, G-34 
NXLN <index and load name>, 4-67, A-9, G-34 
NXLV <index and load value>, 4-66, A-9, G-35 
NXV A <index and load value via address 

couple parameter>, A-9, F-1 
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object reference, forms, 1-7 
obsolescent operators, 4-4 
obsolete operators, 4-4 
OCRX <occurs index>, 4-49, A-9, G-35 
ODI, 3-1 

resumable, 3-4 
OFFF <overflow flip-flop>, B-2, B-3 
ONE <insert literal one>, 4-40, A-9, G-35 
op code, 4-1 

edit, 4-2 
primary, 4-2 
variant, 4-2 

operands, 2-2 
data structure access, 2-20 
double precision, 2-2 
real numeric, 2-3 
single precision, 2-2 

operator encoding, C-1 
interpreting one-syllable op code, C-1 

edit mode, C-1 
primary modern, C-1 
variant mode, C-1 

operator subdivision, 3-6 
Operator-Dependent Interrupts (OD!), 3-1 
Operator-Vectored Interrupts (OVI), 3-2 
operators, 4-1 

applicability, 4-4 
classes, 4-4 

obsolescent, 4-4 
obsolete, 4-4 
partially restricted, 4-4 
restricted, 4-5 
unrestricted, 4-4 

computational, 4-8 
data structure access, 2-20 
order of execution, 4-2 
overwrite, 4-72 

Overlapping Source and Destination, 4-98 
overwrite operators, 4-72 

OVRD,4-73 
OVRN, 4-73 
RDLK, 4-74 

OVIs, 3-2 
OVRD <overwrite delete>, 4-73, A-9, G-35 
OVRN <overwrite non-delete>, 4-73, A-9, G-35 

3950 8825-100 



p 

pack operators, 4-110, A-9, G-35 
PACU,4-110 
PKCD,4-110 
PKLD,4-110 
PKRD,4-110 
PKUD,4-110 

Pack Unindexed DD, 3-21, H-10 
PACU <pack update>, 4-110, A-9, G-36 
page boundary interrupt, 4-93 
Page Structure errors, 3-22 
page table, 2-10 

ASD_ref, 2-11 
paged array operations, 4-92 
paged virtual segments, 2-10 

Maxlnx, 2-11 
MaxLen, 2-11 
page table, 2-10 

parameter, description, 4-1 
partially restricted operators, 4-4 
PCW, 1-7 

code stream pointer, 2-15 
data structure access, 2-21 
description, 2-15 
evaluation, 4-52 
skeleton, 2-15 

phased out operators, F-1 
INXA,F-1 
NXVA,F-1 
STAD, F-2 
STAN, F-2 

PKCD <pack delete>, 4-110 
PKLD <pack left-signed delete>, 4-110, A-9, 

G-36 
PKRD <pack right-signed delete>, 4-110, A-9, 

G-36 
PKUD <pack unsigned delete>, 4-110, A-9, 

G-36 
POI, 3-2 

parameter value, 3-4 
pointer, 4-95 
pointer index restrictions, 4-124 
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pointer operators, 4-95 through 4-125 
character relational operators, 4-101 

scan operators, 4-101 
transfer operators, 4-102 

character sequence compare operators, 
4-103 

character sequence extraction operator, 
4-108 

character set membership operators, 4-105 
character translate operator, 4-107 
decimal character sequence operators, 4-109 

input convert operators, 4-113 
pack operators, 4-110 
unpack operators, 4-111 

delete variation, 4-99 
destination argument, 4-97 
edit operators, 4-115 

edit mode operators, 4-119 
enter-edit operators, 4-115 

element_size conventions, 4-95 
length argument, 4-96 
overlapping source and destination, 4-98 
pointer index restrictions, 4-124 
segment boundary, 4-96 
short source operators, 4-97 
sourcel and source2 arguments, 4-98 
source argument, 4-97 
unconditional character transfer operators, 

4-100 
update variation, 4-99 
word transfer operators, 4-114 

POLY <polynomial recurrence>, 4-133, A-10, 
G-36 

POW, forms, 2-18 
precision loss, 3-8, 4-11 
preconditions, operators, 4-3 
primary mode, C-1 

operators, C-2 
primary op code, 4-2 
primitive code, data structure access, 2-21 
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procedure entry operators, 4-82 
aACCE,4-85 
ENTR,4-83 
IMKS,4-83 
MKSN,4-82 
MKST,4-82 

procedure exit operators, 4-85 
EXIT,4-86 
RETN,4-87 
RTN2,4-87 

procedure 
description, 1-3 
entry, 1-10 

accidental, 1-11 
explicit, 1-11 
implicit, 1-11 
interrupt 1-11 

process stack, 2-16 
process 

creation, 1-4 
description, 1-4 
stack, 1-4 

processor register, 1-6 
processor state manipulation operators, 4-90 

DEXI, 4-90 
EEXI,4-90 
ROFF,4-90 
RPRR,4-91 
RSNR,4-91 
RTFF,4-91 
RTOD,4-91 
SXSN,4-91 

processor state operators, 4-79 through 4-92 
assertion operators, 4-78 
branching operators, 4-79 
code stream pointer distribution, 4-79 
processor state manipulation operators, 4-90 
stack frame operators, 4-81 

procedure entry operators, 4-82 
procedure exit operators, 4-85 

top-of-stack operators, 4-88 
program code words, 1-13, 2-5 

syllables, 1-13, 2-5 
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Program Control Words (PCW), 1-7, 2-15 
program restrictions, 4-136, E-10 
·Program Segment Number (PSN), 1-13 
Program Syllable Index (PSI), 1-13 
Program Word Index (PWI), 1-13 
program 

description, 1-4 
local objects, 1-4 

Programmed Operator Interrupt POI, 3-2 
Protected Object Word POW, 2-18 
protection mechanisms, 1-8 
pseudo activation records, 2-14 
PSN, 1-13 
PUSH <push working stack onto activation 

record>, 4-136, A-10, G-36 

Q 

quadratic sum operators, 4-132 
DOT, 4-132 
DOTX, 4-132 

R 

range test operators, 4-27 
DRNT,4-28 

RNGT,4-27 
RASD <read ASD-table word>, A-10, E-4, G-37 
RAST <RASD trapping synonym>, A-10, E-4, 

G-37 
RCW, 1-6, 2-16 
RDIV <remainder divide>, 4-25, A-10, G-37 
RDLK <read and lock>, 4-74, A-10, G-37 
read evaluation operators, 4-63 through 4-70 

aFOP, 4-63 
EVAL,4-68 
LOAD,4-69 
LODT, 4-69 
LVLC, 4-65 
NXLN,4-67 
NXLV,4-66 
VALC, 4-64 
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real numeric operands, 2-3 
mantissa field, 2-3 

recurrence operators, 4-132 
CHEK,4-134 
POLY, 4-133 
SEQ, 4-133 

reduction operators, 4-131 
linear sum operators, 4-131 

SUM, 4-131 
SUMA, 4-131 

quadratic sum operators, 4-132 
DOT, 4-132 
DOTX, 4-132 

reference chains, 4-52 
chaining rule notation, 4-53 
chaining rules, 4-53 
IRW chain, 4-53 
SIRW chain, 4-53 

reference evaluation, 4-51 
address couple evaluation, 4-51 
lndexedWordDD evaluation, 4-52 
PCW evaluation, 4-52 
reference chains, 4-52 
SIRW evaluation, 4-51 

reference generation and evaluation operators, 
4-50 through 4-7 4 

reference generation operators, 4-54 
through 4-60 
aAPIX,4-55 
INDX, 4-57 
LNMC, 4-54 
MPCW,4-59 
NAMC, 4-54 
STFF, 4-54 

reference modification operators, 4-60 
through 4-62 
NORX,4-62 
NOWR,4-61 
SEsz 4-61 

reference types, 2-12 through 2-15 
activation records, 2-13 
address couples, 2-12 
CSD address couples, 2-13 
environment links, 2-13 
fixed fence address couples, 2-12 
PCWs, 2-15 
SIRWs, 2-14 
variable fence address couples, 2-12 
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registers 
description, 1-12 
values, 1-12 

reindex bit, 2-9 
reindex checks, 3-19 
representable values, 4-9 

normalized values, 4-10 
restart configuration, 3-5 
restart mode, 3-5 

description, 4-4 
restart POW, 2-19 

Index 

Restartable Operator Interrupt (ROI), 3-3 
restricted operators, 4-5, E-1 

aMVST, E-1 
CSCP, E-3 
HALT, E-4 
LPOW, E-4 
RASD, E-4 
RAST, E-4 
REXI, E-5 
RUNI, E-5 
SHOW, E-5 
SPRR, E-5 
STOP, E-6 
TWOD, E-7 
WASD, E-7 
WAST, E-7 
WATI, E-8 
WHOI, E-8 
WTOD, E-8 
XNFC, E-9 
ZIC, E-10 

restrictions due to hidden state, 4-136, E-10 
resumption from interrupt, 4-3 
RETN <return>, 4-87, A-10, G-37 
Return Control Word (RCW), 1-6 
REXI <return/exit from interrupt>, A-10, E-5, 

G-37 
RNGT <range test>, 4-27, A-10, G-37 
ROFF <read and reset overflow flip-flop>, 

4-90, A-10, G-37 
ROI, 3-2 

P2 parameter, 3-4 
rounding functions, 4-12 through 4-16 

R, example, 4-12 
Rai, 4-16 
Ral, 4-16 
Ri, 4-15 
RI, 4-15 
Rid, 4-15 
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RPRR <read processor register>, 4-91, A-10, 
G-38 

RSDN <rotate stack down>, 4-90, A-10, G-38 
RSNR <read SNR>, 4-91, A-10, G-38 
RSQR <real square root>, 4-38, A-10, G-38 
RSTF <reset flip-flop>, 4-124, A-10, G-38 
RSUP <rotate stack up>, 4-89, A-10, G-38 
RTAG <read tag>, 4-43, A-10, G-38 
RTFF <read true-false flip-flip>, 4-91, A-10, 

G-38 
RTN2 <return two items>, 4-87, A-10, G-38 
RTOD <read time of day clock>, 4-91, A-11, 

G-38 
RUNI <indicate running>, A-11, E-5, G-39 

s 
SAME <logical equality>, 4-39, A-11, G-39 
scalars, 4-125 
scale factor, 4-31 
scale left operators, 4-31 

DSLF,4-32 
SCLF,4-32 

scale right operators, 4-32 through 4-36 
DSRF,4-35 
DSRR,4-35 
DSRS,4-34 
DSRT,4-34 
SCRF,4-35 
SCRR,4-35 
SCRS,4-33 
SCRT,4-34 

SCAT <scatter>, 4-130, A-11, G-39 
scatter/gather operators, 4-130 

GATH,4-130 
SCAT,4-130 

SCLF <scale left>, 4-32, A-11, G-39 
SCRF <scale right final>, 4-35, A-11, G-39 
SCRR <scale right rounded>, 4-35, A-11, G-39 
SCRS <scale right save>, 4-33, A-11, G-40 
SCRT <scale right truncate>, 4-34, A-11, G-40 
SE4C <set element_size to hex characters>, 

4-61, A-11, G-41 
SE8C <set element_size to EBCDIC 

characters>, 4-61, A-11, G-41 
search operators, 4-134 

FMN,4-135 
FMX,4-135 
FMXA,4-135 
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searching operators, 4-93 
BMS,4-94 
SRCH,4-93 

SEDW <set element_size to double words>, 
4-60, A-11, G-40 

Segment Boundary, 4-96 
segments 

actual, 1-2 
code, 1-13 
description, 1-1, 1-14 
virtual, 1-2 

SEQ <sequential recurrence>, 4-133, A-11, 
G-40 

SEQD <scan while equal delete>, 4-101, A-11, 
G-40 

SEQU <scan while equal update>, 4-102, A-11, 
G-40 

service interrupts, 3-11through3-16 
absent code segment, 3-11 
absent data segment, 3-11 
absent segment, 3-11 
activate object, 3-12 
binding request, 3-12 
block exit, 3-12 
locking, 3-12 
missing PCW, 3-13 
stack overflow, 3-13 
touch, 3-14 
unlocking, 3-15 
vector arithmetic exception, 3-16 

service request, 3-28, H-10 
service requests, 4-3 
SESW <set element_size to single words>, 

4-60, A-11, G-41 
SEsz <set element_size ... >, 4-60 

SE4C <set element_size to hex characters>, 
4-61 

SEBC <set element_size to EBCDIC 
characters>, 4-61 

SEDW <set element_size to double words>, 
4-60 

SESW <set element_size to single words>, 
4-60 

SFDC <skip forward destination characters>, 
4-120, A-11, G-41 

SFSC <skip forward source characters>, 4-120, 
A-12, G-42 

SGED <scan while greater or equal delete>, 
4-101, A-12, G-42 
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SGEU <scan while greater or equal update>, 
4-102, A-12, G-42 

SGTD <scan while greater delete>, 4-101, 
A-12, G-42 

SGTU <scan while greater update>,4-102, 
A-12, G-42 

short destination operators, 4-113 
Short Source operators, 4-97 
SHOW <primitive display>, A-12, E-5, G-42 
SI, 3-1 

resumable, 3-4 
single edit mode, 4-116 
single precision floating point operand, 2-3 
single precision operands, 2-2 
SingleDD, 2-8 
single_integer, magnitude, 2-3 
SIRWs, 1-7 

chain, 4-53 
data structure access, 2-21 
description, 2-14 
evaluation, 4-51 

SISO, 4-108, A-12, G-42 
skip forward, 4-120 

SFDC, 4-120 
SFSC, 4-120 

skip reverse, 4-120 
SRDC, 4-120 
SRSC, 4-120 

SLED <scan while less or equal delete>, 4-101, 
A-12, G-42 

SLEU <scan while less or equal update>, 
4-101, A-12, G-42 

SLSD <scan while less delete>, 4-101, A-12, 
G-43 

SLSU <scan while less update>, 4-102, A-12, 
G-43 

SNED <scan while not equal delete>, 4-101, 
A-12, G-43 

SNEW <scan while not equal update>, 4-102, 
A-12, G-43 

SNGL <set to single precision rounded>, 4-29, 
A-12, G-43 

SNGT <set to single precision truncated>, 
4-30, A-12, G-43 

soft POW, 2-18 
Sourcel and Source2 Arguments, 4-98 
source argument, 4-97 
source boundary, 3-21, H-10 
source, description, 4-44 
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SPLT <split operand into two singles>, 4-43, 
A-13, G-43 

Spontaneous Interrupt (SI), 3-1 
SPRR <set processor register>, A-13, E-5, G-44 
spurious interrupts, 3-7 
SRCH <masked search for equal>, 4-93, A-13, 

G-44 
SRDC <skip reverse destination characters>, 

4-120, A-13, G-44 
SRSC <skip reverse source characters>, 4-120, 

A-13, G-44 
stack frame linkage, 2-16 

MSCW, 2-16 
RCW, 2-16 
TSCW, 2-18 

stack frame operators, 4-81 
procedure entry operators, 4-82 
procedure exit operators, 4-85 

stack overflow, 3-13, H-10 
stack references, 4-50 
stack state transformation, 4-7 
stack structure, 2-16 
stack structure errors, 3-23 
stack underflow, 3-22, H-10 
stacks 

description, 1-4 
expression, current, 1-11 
frame, 1-4, 1-11, 1-12 

STAD <store delete via address couple 
parameter>, A-13, F-2 

STAG <set tag>, 4-41, A-13, G-44 
ST AN <store non-delete via address couple 

parameter>, A-13, F-2 
static branches, 4-79 

BRFL, 4-80 
BRTR, 4-80 
BRUN,4-80 

static chain, 1-6 
status interlock, 4-78 
STFF <stuff>, 4-54, A-13, G-45 
STOD <store delete>, 4-71, A-13, G-45 
STON <store non-delete>, 4-71, A-13, G-45 
STOP <unconditional processor halt>, A-13, 

E-6, G-45 
strides, 4-126 
structure error, 3-22, H-11 

ASD structure errors, 3-23 
page structure errors, 3-24 
stack structure errors, 3-23 
types 3-22 
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Stuffed Indirect Reference Word (SIRW), 1-7 
SUBT <subtract>, 4-22, A-13, G-45 
SUM <summation over vector>, 4-131, A-13, 

G-45 
SUMA <summation over vector, absolute>, 

4-131, A-14, G-46 
superhalt, 3-1 

conditions, 3-1 
interruptloop,3-2 
Interrupt_ Count register, 3-2 

SWFD <scan while false delete>, 4-106, A-14, 
G-46 

SWFU <scan while false update>, 4-106, A-14, 
G-46 

SWTD <scan while true delete>, 4-106, A-14, 
G-46 

SWTU <scan while true update>, 4-106, A-14, 
G-46 

SXSN <set external flip-flop>, 4-91, A-14, G-46 

T 

table edit mode, 4-116 
tag values, 2-19 

RTAG,2-19 
STAG,2-19 

Tag-4 word, 2-5 
Tag-6 word, 2-5 
TEED <table enter edit delete>, 4-117, A-14, 

G-47 
TEEU <table enter edit update>, 4-117, A-14, 

G-47 
TEQD <transfer while equal delete>, 4-102, 

A-14, G-47 
TEQU <transfer while equal update>, 4-103, 

A-14, G-47 
TFFF <true-false flip-flop>, B-1, B-3 
TGED <transfer while greater or equal 

delete>, 4-102, A-14, G-47 
TGEU <transfer while greater or equal update, 

4-103, A-14, G-47 
TGTD <transfer while greater delete>, 4-102, 

A-14, G-47 
TGTU <transfer while greater update>, 4-103, 

A-14, G-48 
thunk, 1-11 
TI function, 4-16 
Tid function, 4-16 
Ti function, 4-16 
TLED <transfer while less or equal delete>, 

4-102, A-14, G-48 
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TLEU <transfer while less or equal update>, 
4-103, A-15, G-48 

TLSD <transfer while less delete>, 4-102, 
A-15, G-48 

TLSU <transfer while less update>, 4-103, 
A-15, G-48 

TNED <transfer while not equal delete>, 
4-102, A-15, G-48 

TNEU <transfer while not equal update>, 
4-103, A-15, G-48 

Top of Stack Control Word (TSCW), 2-16 
top-of-stack operators, 4-88 

DLET, 4-88 
DUPL, 4-89 
EXCH, 4-89 
RSDN,4-90 
RSUP, 4-89 

top-of-stack pointer register, 4-6 
top-of-stack pop operations, 4-6 
top-of-stack push operations, 4-6 
Touch, 3-14 

touch CSD, 3-14, H-12 
touch load, 3-14, H-12 
touch reference, 3-14, H-12 

touched CSD, 2-8 
TRNS <translate>, 4-107, A-15, G-48 
truncate-to-integer, 4-18 
truncation functions, 4-1 7 

T, 4-15 
Ti, 4-16 

TI, 4-16 
Tid, 4-16 

TS, 4-16 
TSCW, 2-16 
TUND <transfer characters unconditional 

delete>, 4-100, A-15, G-49 
TUNU <transfer characters unconditional 

update>, 4-100, A-15, G-49 
TWFD <transfer while false delete>, 4-107, 

A-15, G-49 
TWFU <transfer while false update>, 4-107, 

A-15, G-49 
TWOD <transfer words overwrite delete>, 

A-15, E-7, G-49 
TWSD <transfer words delete>, 4-115, A-15, 

G-50 
TWSU <transfer words update>, 4-115, A-15, 

G-50 
TWTD <transfer while true delete>, 4-107, 

A-15, G-50 
TWTU <transfer while true update>, 4-107, 

A-15, G-50 
type checks, 3-19 
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u 
unconditional character transfer operators, 

4-100 
TUND,4-100 
TUNU,4-100 

undefined operator, 3-24, H-12 
unimplemented operator, 3-15, H-13 

operator emulation, 3-15 
unindexed copy DD, 1-7 
unindexed DD, 2-8 
uninitialize single datum, 2-5 
uninitialized argument, 3-24, H-13 
UNLK <unlock interlock>, 4-77, A-15, G-50 
unlocking, 3-15, H-14 
unpack operators, 4-111 

unpack signed operators, 4-112 
UPLD,4-112 
UPLU,4-112 
UPRD,4-112 
UPRU,4-112 
USND,4-112 
USNU,4-112 

unpack unsigned operators, 4-112 
UPUD,4-112 
UPUU,4-112 

unpaged virtual segment, 2-10 
unrestricted operators, 4-4 
untouched CSD, 2-10 
untouched DD, 2-7 
untouched original, 1-3 
untouched VSD, 2-7 
update, 4-99 
UPLD <unpack left-signed delete>, 4-112, 

A-16, G-50 
UPLU <unpack left-signed update>, 4-112, 

A-16, G-50 
UPRD <unpack right-signed delete>, 4-112, 

A-16, G-51 
UPRU <unpack right-signed update>, 4-112, 

A-16, G-51 
UPUD <unpack unsigned delete>, 4-112, A-16, 

G-51 
UPUU <unpack unsigned update>, 4-112, 

A-16, G-51 
USND <unpack signed delete>, 4-112, A-16, 

G-51 
USNU <unpack signed update>, 4-112, A-16, 

G-51 
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v 
VALC <value call>, 4-64, A-16, G-51 
VARI <introduce variant operator>, 4-136, 

A-16, G-51 
variable fence address couples, 2-12 
variant mode, C-1 
variant mode operators, C-4 
variant op code, 4-2 
vector access, 4-126 
vector arguments, 4-125 
vector arithmetic, 4-126 
Vector Arithmetic Exception, 3-16, H-14 
vector assignment operators, 4-127 

dyadic vector operators, 4-127 
CPV, 4-128 
CPVA, 4-128 
CPVD, 4-128 
CPVN, 4-128 
CPVS, 4-128 
VMV, 4-128 
VMVN, 4-128 
vov, 4-128 
VPV, 4-128 
VTV, 4-128 
VUV,4-128 

dyadic vector operators with scalar, 4-129 
VPS, 4-129 
VPVS, 4-129 
VSPV, 4-129 
VTS, 4-129 

scatter/gather operators, 4-130 
GATH, 4-130 
SCAT, 4-130 

vector length, 4-126 
vector operators, 4-125 through 4-135 

recurrence operators, 4-132 
reduction operator, 4-131 
scalars, 4-125 
search operators, 4-134 
strides, 4-126 
vector access, 4-126 
vector arguments, 4-125 
vector arithmetic, 4-126 
vector assignment operators, 4-127 
vector length, 4-126 
vectors, 4-125 

vectors, 1-6, 4-125 
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virtual index 
components, 2-12 
description, 2-11 

Virtual Segment Descriptors, (VSD), 1-2, 2-7 
virtual segments, 2-10 

description, 1-2 
domain, 4-93 
paged, 2-10 

Maxlnx, 2-11 
MaxLen, 2-11 
page table, 2-10 
unpaged, 2-10 

VMV <vector minus vector>, 4-128, A-16, G-52 
VMVN <vector minus vector negated>, 4-128, 

A-16, G-52 
VOV <vector over (divided by) vector>, 4-128, 

A-16, G-52 
VPS <vector plus scalar>, 4-129, A-16, G-53 
VPV <vector plus vector>, 4-128, A-16, G-53 
VPVS <vector plus vector times scalar>, 4-129, 

A-16, G-53 
VSDs, 1-2, 2-7 

classes of, 1-2 
untouched, 1-3 

VSPV <vector times scalar plus vector>, 4-129, 
A-16, G-54 

VTS <vector times scalar>, 4-129, A-17, G-54 
VTV <vector times vector>, 4-128, A-17, G-55 
VUV <vector under (divided into) vector>, 

4-128, A-17, G-55 

w 
WASD <write ASD-table word>, A-17, E-7, 

G-55 
WAST <WASD trapping synonym>, A-17, E-7, 

G-55 
WATI <read machine identification>, A-17, 

E-8, G-56 
WHOI <read proc_id>, A-17, E-8, G-56 
word descriptor, 2-8 
word format, 2-1 

fields, 2-1 
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word manipulation operators, 4-44 through 
4-49 

BRST, 4-45 
BSET, 4-45 
CHSN, 4-49 
DBRS, 4-46 
DBST,4-46 
DFTR, 4-48 
DINS, 4-47 
DISO, 4-47 
FLTR,4-48 
INSR, 4-47 
ISOL, 4-46 

word transfer operators, 4-114 
TWSD,4-115 
TWSU,4-115 

WordDD, 2-8 
words 

description, 1-1, 2-1 
distinguishing types, 2-2 
format, 2-1 

word_index, 2-9 
WTOD <write time of day clock>, A-17, E-8, 

G-56 

x 
XFNC <system function call>, A-17, E-9, G-56 
XTND <set to double precision>, 4-42, A-17, 

G-56 

z 
ZERO <insert literal zero>, 4-40, A-17, G-56 
ZIC <zero interrupt_count>, A-17, E-10, G-56 
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