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found = lstr$a (a, alen, b, blen, fcp, lcp) 
Locates one string within another. 

LSUB$A (char*, int*2, int*2, int*2,char•, int*2, int*2, int*2, int*2, int*2) returns logical 
found = lsub$a (a, alen, afc, ale, b, blen, bfc, blc, fcp, lcp) 

Locates one substring within another. 

L TOK$A (char*, int*2, int*2, char*, int*2, int•2, int*2, int*2, int*2, int*2(.)) returns logical 
found = ltok$$a (a, alen, afc, ale, b, blen, bfc, blc, hep, lcp, 

ndel) 
Locates character substrings as tokens. (V-mode only) 

LWC$$A (char•, int*2, int*2) 
call lwc$$a(string, position, length) 

Translates a substring to lowercase. (V-mode only) 

MCHR$A (char•, int*2, char•, int*2) returns int 
char moved = mchr$a (tarray, tchar, farray, fchar) 

Moves a character from one array to another array. 

MOVE$A (char·. int*2, char·, int*2, int*2) 
call move$a (fstr, fpos, tstr, tpos, len) 

Move a string to another. (V-mode only) 

MSTR$A (char•, int*2, char•, int*2) returns int 
number moved = mstr$a (astring, alen, bstring, blen) 

Move a string to another. 

MSUB$A (char*, int*2, int*2, int*2, char•, int'2, int'2, int*2) returns int 
number moved = msub$a (a, alen, afc, ale, b, blen, bfc, blc) 

Move a substring to another. 

NLEN$A (char•, int*2) returns int*2 
length = nlen$a (name, namlen) 

Returns actual length of the string. 

OPEN$A (int'2, char', int*2, int*2) returns logical 
success = open$a (opnkey+typkey+untkey, name, namlen, unit) 

Opens a file. 

OPVP$A (char', int*2, int'2, char', int*2, int*2, int'2, int*2, int*2) returns logical 
success = opvp$a (msg, msglen, opnkey+typkey+untkey, name, 

namelen, unit, wtime, retrys) 
Prompts a user for a file name and opens it with retries and verification. 

OPNP$A (char*, int'2, int'2, char', int*2, int*2) returns logical 
success = opnp$a (msg, msglen, opnkey+typkey+untkey, 

name, namlen, unit) 
Prompts user for a file name and opens it. 

OPNV$A (int*2, char·, inr2, int*2, int*2, int'2, int*2) returns logical 
success = opnv$a (opnkey+typkey+untkey, name, namlen, 

unit, verkey, wtime, retrys) 
Opens a file with retries and verification. 

POSN$A (int'2, int*2, int'4) returns logical 
success = posn$a (poskey, unit, pos) 

Positions in a file. 
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RAND$A (int*4) returns real 
random number = rand$a (seed) 

Generates a pseudo-random number. 

RNAM$A (char•, int'2, int'2, char•, int'2) returns logical 
success = rnam$a (msg, msglen, namkey, name, namlen) 

Prompts user for a name. 

RNDl$A (int*4) real 
random number = rndi$a (seed) 

lnitiallZes the random number generator. 

RNUM$A (char•, int'2, int'2, int'4) returns logical 
success = rnum$a (msg, msglen, nwnkey, val) 

Prompts user for a number and returns it. 

RPOS$A (int'2, int'4) returns logical 
success = rpos$a (unit, pos) 

Returns the absolute position of a file. 

RSTR$A (char•, int'2, int'2) returns logical 
success = rstr$a (string, len, cnt) 

Rotates a string. 

RSUB$A (char•, int'2, int*2, int'2, int*2) returns logical 
sucess = rsub$a (string, len, fchar, lchar, cnt) 

Rotates a substring. 

RWND$A (int'2) returns logical 
success = rwnd$a (unit) 

Rewinds a file. 

SSTR$A (char•, int*2, int*2, int'2)returns logical 
success = sstr$a (string, len, cnt, filchr) 

Shifts a string. 

SSUB$A (char•. int'2, int*2, int*2, int'2, int*2) returns logical 
success = ssub$a (string, len, fchar, lchar, cnt, filchar) 

Shifts a substring. 

TEMP$A (int*2, char•, int*2, int*2) returns logical 
success = temp$a (typkey+untkey, name, namlen, unit) 

Creates a temporary file and opens it. 

TIME$A (char*) returns real 
real time = time$a (time) 

Returns the time of day. 

TREE$A (char•, int*2, int*2, int*2) returns logical 
is a treename = tree$a (name, namlen, £start, flen) 

Checks a treename for validity. 

TRNC$A (int*2) returns logical 
success = trnc$a (unit) 

Truncates a file at its current position. 

TSCN$A (int'2, int'2(*), int'2(*). int'2, int'2, int*2, int*2, int*2) returns logical 
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success = tscn$a (key, units, entry, maxsiz, entsiz, maxlev, 
lev, coda) 

Scans a tree. 

TYPE$A (int*2, char*, int*2) returns logical 
is valid = typa$a (key, string, len) 

Checks a string for being a valid type. 

UNIT$A (int*2) returns logical 
unit open = unit$a (unit) 

Determines if a file unit is open. 

UPC$$A (char•, int*2, int*2) 
call upc$$a (string, postition, length) 

Translates a substring to uppercase. (V-mode only) 

YSNO$A (char*, int*2, int*2) returns logical 
answer_is_yas = ysno$a (mag, msglen, dafkey) 

Prompts a user and returns true if answer is yes. 

6.4. DBMS routines 
PRISAM routines. 

Z$ABRT (bin, bin) 
call z$abrt (user tranid, scoda); 

Abort an active transaction, and remove any updates from the file. 

I Z$CLOS (bin, bin) 
call z$clos(uni'l_file_id, coda); 

Close an open PRISAM file. 

Z$DDL (bin, pointer, bin) 
call z$ddl (file_id, info_;>tr, scode); 

Return DDL information. (Data structure layout subject to change without notice - this 
routine intended for DISCOVER support). 

Z$DELE (bin, bin) 
call z$dale (file id, scode); 

Delete the current record-of a PRISAM file. 

Z$ENDT (bin, bin) 
call z$endt (user tranid, scode); 

End an active transaction, and commit any updates to the file. 

Z$FIND (bin, bin, char(*), bin, bin, char(*), bin, bin, bin) 
call z$find(uni'l_file_id, funct, key_buff, key_len, key_num, 

found key buff, found key len, reserved, code); 
Find (not read) a record in a PRISAM fiie and make it the current record. funct = P$FST, 
P$LST, P$EOU, P$GRT, P$GRE. 

Z$1NSR (bin, char(*), bin, bin(31), bin, bin) 
call z$insr(uni'l_file_id, rec_buff, rec_len, rec_num, reserved, 

code); 
Insert a new record into a PRISAM file. 

Z$KDEL (bin, char(*), bin, bin, bin) 
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call z$kdel(unicr_file_id, key_buff, key_len, key_num, scode); 
Delete a record by key match. 

Z$KUPD (bin, char(*), bin, bin(31 ), bin, bin) 

PE-Tl 1300 

call z$kupd(unicr_file_id, rec_buff, rec_len, rec_num, reserved, 
code) ; 

Replace the record which the keys in the record presented uniquely identify. 

Z$KYST (bin, (num_items • 2)bin, bin, bin, 1, 2 char(30), 2 bin, 2 bin, 2 bin, 2 bin, 2 bin, 2 bin, 2 
bin, 2 bin, 2 bin, bin) 

call z$kyst(file_id, key_info, num_items, info_len, key_found, 
code); 

Return key_num and information about a key. 

Z$0PEN (bin, char('). bin, bin, bin, bin, bin) 
call z$open (open_key, pathname, pathname_size, tran_key, 

file_org, unicr_file_id, code); 
Open an existing PRISAM file. open_key = (0$NWT, 0$WAT) + (0$FSH, 0$PRO, 
0$EXC) + (0$RDO, 0$EXO, 0$UPD). tran_key = 0$NCK, 0$NTM, 0$TRM. file_org = 
0$1ND, 0$REL. 

Z$READ (bin, bin, char(*), bin, char(*), bin, bin, char(*), bin, bin, bin, bin) 
call z$read (unicr_file_id, funct, rec_buff, rec_len, key_buff, 

key_len, found_key_buff, found_key_len, recsize, reserved, 
code); 
Read a record from a PRISAM file and make it the current record. funct = P$FST, P$LST, 
P$EQU, P$GRT, P$GRE, P$NXT, P$NXE, P$NXG, P$PCD, P$CUR. 

Z$STRT (bin, bin, bin(31 ), bin) 
call z$strt(key, user tranid, roam tranid, scode); 

Start a transaction. key= {T$RTV, T$UPD) + (T$CLR, T$NCL) 

Z$UPDT (bin, char(*), bin, bin, bin) 
call z$updt(unicr_file_id, rec_buff, rec_len, reserved, code); 

Replace the current record with a user-supplied record. 
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7. INSTRUCTION SET 

7.1. Instruction formats 
Further information may be found in the Instruction Sets Guide [19]. 

7.1.1. S, R, and V mode 
S & R · memory reference: 

1 2 3 6 7 8 16 

I 1 IX I Opcode IS I Disp 

V · memory reference, short: 
1 2 3 6 7 8 16 

I 1 I X I Opcode I S I Disp 

R ·memory reference, long: 

1 2 3 6 7 12 13 14 15 16 

I 1 lxl Opcode I 110000 I Ext I Cls I 
or 
1 2 3 6 7 12 13 14 15 16 17 

I 1 I XI Opcode I 110000 I Ext I Cls I 
V ·memory reference, long: 

1 2 3 6 7 11121314151617 

I 1 I X I Opcode I 11000 I vi Ext I BR I 
or 
1 2 3 6 7 11 12 13 14 15 16 17 

I 1 I XI Opcode I 11000 I YI Ext I BR I 
33 48 

Quad opcode 

Generic AP: 

Generic A or B 

33 

S, R & V · generic A: 
6 7 

110000 

Disp 

Ext 

16 17 

48 

16 

Disp 

DDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDD 

20 21 22 23 24 25 

Bit 1110 I BR I 00000000 
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S, R & V - generic B: 
6 7 

000000 

S, R & V - shift: 
6 7 

010000 

S, R & V - skip: 
6 7 

100000 

BR - base register 
Bit - bit number 
Cls - class bits 
Disp - displacement 
Ext - extended opcode 
I - indirect 
Opcode - opcode 

Ext 

Ext 

Ext 

Quad opcode - quad extended opcode 
X - index 
Y - use Y register for indexing 

7.1.2. I mode 
General memory reference: 

16 

16 

16 

67 9101112 141516 

Opcode I Dest I Tag I Src I BR I 

or 

6 7 9 10 11 12 14 15 16 17 

Opcode I Dest I Tag I Src I BR I 

Special memory reference: 
1 2 3 4 6 7 8 9 10 11 12 14 15 16 

lolopl 110 !olFlolTagl Src !BRI 

or 
1 2 3 4 6 7 8 9 10 11 12 14 15 16 17 

lolopl 110 lolFlolTagl Src IBRI 

Generic AP: 
16 17 

Gen or Rgen Opcode 

33 48 

Disp 

Disp 

Disp 

20 21 22 23 25 

Bit 11 I 0 I BR I 
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Register generic: 
6 7 9 10 16 

011000 I Reg Opcode 

Register generic branch: 
6 7 9 10 16 17 

011000 Reg Opcode 

BR - base register 
Bit- bit 
Disp - displacement 
F - floating point register 
0, Ope, Opcode - opcode 
Ost - destination register 
Src - source register 
Reg - general register 
Tag - tag modifier 

7.2. Machine Instructions 

Disp 

The 'type' column indicates the format and/or function of the operation as follows. 

AP Three-word operation, the last two words of which are an AP address pointer. 

32 

BR Two-word operation, the second word of which is a word number within the current 
procedure segment to which to branch. 

CON Single-word control operation. 
DA Decimal arithmetic operation. 
FE Field and edit operation. 
FLD Single-word field operation. 
FOP Single-word floating-point operation. 
FSK Single-word floating-point skip operation. 
IG Single-word integrity operation. 
10 Single-word inpuVoutput operation. 
LOG Single-word logicize operation. 
MGR Memory reference/general register to register operation. 
MOD Single-word mode operation. 
MR Memory-reference operation. 
QPR Single-word miscellaneous operation. 
PIO Programmed inpuVoutput operation. 
QAD Quad floating point. 
RAP Register A P. 
RGN Register generic. 
SH Single-word shift operation. 
SKP Single-word skip operation. 
VM Virtual memory operation. 

The ·c· column indicates the effect of the operation on the C-bit and the L-bit as follows. 

C and Lare unchanged by the operation. 
1 C is unchanged, L is carry. 
2 C is overflow, L is carry. 
3 C is overflow, Lis indeterminate. 
4 C is shift extension, Lis indeterminate. 
5 C is a result of op, Lis indeterminate. 
6 C and Lare indeterminate. 
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7 C and Lare loaded by the operation. 
8 C is cleared, L is indeterminate. 
9 C is a result of op, Lis unchanged. 

The 'cc' column indicates the effect of the operation on the condition codes as follows. 

Cond. codes are unchanged. 
1,4 Cond. codes result of arith op or compare. 
5 Cond. codes indeterminate. 
6 Cond. codes loaded by operation. 
7 Cond. codes indicate result of operation. 

The 'Modes' column indicates in which addressing modes the operation is available as follows. 

S Available in 16S and 32S modes. 
R Available in 32R and 64R modes. 
V Available in 64V mode. 
I Available in 321 mode (and 321X). 

Restricted to Ring 0 execution. 

Notes following instruction description in parentheses: 

321X I-mode extended instruction. Will not run on all machines. 
Long: xxxxxx 

Long form of instruction. 
Pxxx For Prime xxx model only. 
R Register to register form available. 
RI Register to register and immediate forms available. 

Mnem OpCode Typ c cc Modes Description 

A 004--- MR 2 1 I Add. R + [EA]32 => R. (RI) 
A1A 141206 GEN 2 1 SRV Add 1 to A. A + 1 => A. 
A2A 140304 GEN 2 1 SRV Add 2 to A. A + 2 => A. 
ABQ 060134 AP - 7 I Add to bottom of Q. CCEQ -> FULL. 
ABQ 141716 AP 7 v Add to bottom of Q. CCEQ -> FULL. 
ACA 141216 GEN 2 1 SRV Add CBIT to A. CBIT +A=> A. 
ACP 132--- MGR I Add character pointer. (321X, RI only, 

see SCC) 
ADD -14--- MR 2 1 SRV Add. A+ [EA]16 =>A. (Long -15400) 
ADL -15414 MR 2 1 v Add lo~ L + [EA]32 => L. 
ADLL 141000 GEN 2 1 v Add LI to L. 
ADLR 060014 RGN - 7 I Add LINK to R. 
AH 024--· MR 2 1 I Add halfword. RH + [EAJ16 => RH. (RI) 
AIP 172--- MGR 2 1 I Add indirectf.'inter. (32 X) 
ALFA 001301 FLD 6 - v Add L to FA . 
ALL 0414-- SH 4 - SRV A left logical. 
ALR 0416-- SH 4 - SRV A left rotate. 
ALS 0415-- SH 3 SRV A left shift (arith). 
ANA -06--- MR - - SRV And. AND(A, [EA]16) => A. (Long: 

-07400) 
ANL -07414 MR - v And Ion~ AND(L, [EA]32) => L. 
AOA 141206 GEN 2 1 SRV OBSOL TE. Add 1 to A. A + 1 => 

ARFA 060161 FLD 6 - I 
A. (Use A1A~ 
Add R to FA . FAR+ R =>FAR. 

ARGT 000605 CON 6 5 VI Argument transfer (used with PCL). 
ARL 0404-- SH 4 SRV A right lo~ical. 
ARR 0406-- SH 4 - SRV A right ro ate. 
ARS 0405-- SH 4 - SRV A r~ht shift ~arith). 
ATQ 060135 AP - 7 I Ad to top o queue. RH => Q. CCEQ -> 

FULL. 
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Mnem Op Code Typ c cc Modes Description 

ATQ 141717 AP - 7 v Add to top of queue. A => Q. CCEa -> 
FULL. 

BCE a 141602 BR - VI Branch on Condition Code .Ea. 
BCGE 141605 BR - - VI Branch on Condition Code .GE. 
BCGT 141601 BR - - VI Branch on Condition Code .GT. 
BCLE 141600 BR - - VI Branch on Condition Code .LE. 
BCLT 141604 BR - - VI Branch on Condition Code .LT. 
BCNE 141603 BR - - VI Branch on Condition Code .NE. 
BCR 141705 BR - - VI Branch on CBIT reset. 
BCS 141704 BR - VI Branch on CBIT set. 
BOX 140734 BR - v Branch on decremented X. 
BOY 140724 BR - - v Branch on decremented Y. 
BEQ 140612 BR - 4 v Branch on A .Ea. 0. 
BFEa 020122 BR - 4 I Branch on FAC .Ea. o. 
BFEa 141612 BR 4 v Branch on FAC .EQ. 0. 
BFGE 020125 BR 4 I Branch on FAC .GE. 0. 
BFGE 141615 BR 4 v Branch on FAC .GE. 0. 
BFGT 020121 BR - 4 I Branch on FAC .GT. 0. 
BFGT 141611 BR - 4 v Branch on FAC .GT. 0. 
BFLE 020120 BR - 4 I Branch on FAC .LE. 0. 
BFLE 141610 BR - 4 v Branch on FAC .LE. 0. 
BFLT 020124 BR - 4 I Branch on FAC .LT. 0. 
BFLT 141614 BR - 4 v Branch on FAC .LT. o. 
BFNE 020123 BR - 4 I Branch on FAC .NE. 0. 
BFNE 141613 BR - 4 v Branch on FAC .NE. o. 
BGE 140615 BR - 4 v Branch on A .GE. 0. 
BGT 140611 BR - 4 v Branch on A .GT. 0. 
BH01 020144 BR - - Branch on RH dee by 1. RH - 1 => RH. 
BH02 020145 BR - - Branch on RH dee by 2. RH - 2 => RH. 
BH04 020146 BR - - Branch on RH dee bd' 4. RH - 4 => RH. 
BHEa 020112 BR - 4 Branch on RH .Ea. . 
BHGE 020115 BR - 4 Branch on RH .GE. 0. 
BHGT 020111 BR 4 Branch on RH .GT. 0. 
BHl1 020140 BR Branch on RH incr by 1. RH+ 1 => RH. 
BHl2 020141 BR - Branch on RH incr by 2. RH+ 2 => RH. 
BHl4 020142 BR - - Branch on RH incr by 4. RH + 4 => RH. 
BHLE 020110 BR 4 Branch on RH .LE. 0. 
BHLT 020114 BR 4 Branch on RH .LT. o. 
BHNE 020113 BR 4 Branch on RH .NE. 0. 
BIX 141334 BR - - v Branch on incremented X '= 0. 
BIY 141324 BR - - v Branch on incremented Y '= 0. 
BLE 140610 BR - 4 v Branch on A< 0. 
BLEa 140702 BR 4 v Branch on L ~ 0. 
BLGE 140615 BR 4 v Branch on L > 0. 
BLGT 140701 BR 4 v Branch on L > 0. 
BLLE 140700 BR 4 v Branch on L < 0. 
BLLT 140614 BR 4 v Branch on L < 0. 
BLNE 140703 BR - 4 v Branch on L <> 0. 
BLR 141707 BR - VI Branch on LINK reset. 
BLS 141706 BR - VI Branch on LINK set. 
BLT 140614 BR 4 v Branch on A .LT. 0. 
BMEa 141602 BR VI Branch on mag-cond L,CC .Ea. ~BCEa) 
BMGE 141706 BR VI Branch on mag-cond L,CC .GE. BLS) 
BMGT 141710 BR - VI Branch on mag-cond L,CC .GT. 
BMLE 141711 BR VI Branch on mag-cond L,CC .LE. 
BMLT 141707 BR - VI Branch on mag-cond L,CC .LT. (BLR) 
BMNE 141603 BR - VI Branch on mag-cond L,CC .NE. (BCNE) 
BNE 140613 BR 4 v Branch on A .NE. 0. 
BRBR 02004- BR I Branch on R bit reset. 
BABS 02000- BR I Branch on R bit set. 
BR01 020134 BR - I Branch on R dee by 1. R - 1 => R. 
BR02 020135 BR - - I Branch on R dee by 2. R - 2 => R. 
BR04 020136 BR - - I Branch on R dee bd' 4. R - 4 => R. 
BREQ 020102 BR 4 I Branch on R .Ea. . 
BRGE 020105 BR 4 I Branch on R .NE. 0. 
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Mnem Op Code Typ c cc Modes Description 

BRGT 020101 BR - 4 I Branch on R .LE. 0. 
BRl1 020130 BR - - I Branch on R incr by 1. R + 1 => R. 
BRl2 020131 BR - - I Branch on R incr by 2. R + 2 => R. 
BRl4 020132 BR - - I Branch on R incr by 4. R + 4 => R. 
BALE 020100 BR - 4 I Branch on R .LT. 0. 
BRLT 020104 BR - 4 I Branch on R .GT. 0. 
BANE 020103 BR - 4 I Branch on R .GE. 0. 
c 142--- MR 1 1 I Comi:>are R with [EAJ32. (Rll 
CAI 000411 10 - - SAVI* OBSOLETE. Clear active in errupt. 
CAL 141050 GEN - - SRV Clear left byte of A. 
CALF 000705 AP 6 5 SAVI Proc call from faulting proc. 
CAR 141044 GEN - - SRV Cl~ar right b~e of A. 
CAS -22--- MR 1 1 SRV Skip 0,1,2 11 A >,=,< [EA]16. (Long: 

GEN 
-23400) 

CAZ 140214 1 1 SRV Skip 0, 1,2 if A>.=,< 0. 
CEA 000111 GEN - - SR Compute effective address. EA => A. 
CGT 060026 RGN 6 5 I Computed go to. 
CGT 001314 GEN 6 5 v Computed ~ to. 
CH 162--- MR 1 1 I Compare R with [EA]16. (RI) 
CHS 060040 RGN - - I Change sign of R. AR(1) => R(1 ). 
CHS 140024 GEN - - SRV Ch_an9e sign of A. AA~~=> A(1 ). 
CLS -23414 MR 1 1 v Skip ,1,2 11 L >,=,<I i32. 
CMA 140401 GEN - - SRV One's complement . A => A. 
CMH 060045 RGN - - I Complement RH. ARH => RH. 
CMR 060044 RGN - - I Complement R. AR => R. 
CR 060056 RGN - - I Clear R. 0 => R. 
CRA 140040 GEN - - SRV Clear A. 0 => A. 
CRB 140015 GEN - - SRV Clear B. O => B. 
CRB 140014 GEN - - SRV OBSOLETE. Clears B & LSW of 

CRBL RGN 
DFACW). fUse CRB) 

060062 - - I Clear let bbte. 0 => R~1-8). 
CRBR 060063 RGN - - I Clear R right ~te. o => (9-16). 
CRE 141404 GEN - - v Clear E. O => . 
CREP -21410 MR - - R OBS. Call re-ent. proc. P+1 => [S+1]16, 

EA=> P. 
CRHL 060054 RGN - - I Clear RH. 0 =>RH. 
CRHR 060055 RGN - - I Clear R right halfword. o => R(17-32). 
CRL 140010 GEN - - SRV Clear L. O => L. 
CALE 141410 GEN - - v Clear L and E. O => L, O => E. 
CSA 140320 GEN 5 - SRV Copy sign of A. A(1~ => CBIT,O => A(1). 
CSR 060041 RGN 5 - I Co~ & save s~n. (1) => C, O => R(1 ). 
exes 001714 IG - - VI* OB OLETE. antral extended control 

store. 
D 144--- MR 3 5 I Divide. (R,R+1)/[EA]32 => R; REM=> R 

DAD -14--- MR 2 1 SR 
+ 1. (RI) 
Dbl. add. (A,B)+[EA]32 => A,B w/hole. 
WP.Long: -15400) 

DBL 000007 MOD - - SR nter double-prec mode. 
DBLE 060106 FOP - - I Convert single to double fltg pt. 
DCP 060160 RGN - - I Decrement charactelf,Sinter. (321X) 
DFA 0352-- MR 3 5 I Dbl fltg add. DFR + [ A]64 => DFR. (RI) 
DFAD -15410 MR 3 5 RV Dbl fltg add. DFAC + [EA/64 => DFAC. 
DFC 0152-- MR - 1 I Dbl fltg compare DFR to EA]64. (R~ 
DFCM 060144 FOP 3 5 I Dbl fltg complement. -DFAC => OF C. 
DFCM 140574 FOP 3 5 RV Dbl fltg comi:ilement. -DFAC => DFAC. 
DFCS -23410 MR 6 5 RV Skip 0,1,2 ii DFAC >.=,< lEAJ64. 
DFD 0742-- MR 3 5 I Db fltg divide. DFAC/[E ]6 => DFAC. 

DFDV -37410 MR 3 5 RV ff~/ fltg divide. DFAC/[EA/?4 => DFAC. 
DFL 0142-- MR - - I Dbl fltg load. fEAJ64 => D AC. (RI) 
DFLD -05410 MR - - RV Dbl fltg load. EA 64 => DFAC. 
DFLX -33410 MR - - v Load dbl fltg index. 4*[EA]16 => X. (No 

X) 
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DFM 0552-- MR 3 5 I Dbl fltg multiply. DFAC • [EA]64 => 

DFMP -35410 MR 3 5 
DFAC. (RI) 

RV Dbl fltg multiply. DFAC • [EA]64 => 
DFAC. 

DFS 0542-- MR 3 5 I Dbl fltg subtract. DFAC - [EA]64 => 

DFSB -17410 MR 3 5 RV 
DFAC. (RI) 
Dbl fltg subtract. DFAC [EA]64 => 
DFAC. 

DFST 0342-- MR - - I Dbl fltg store. DFAC => lEAl64. 
DFST -11410 MR - RV Dbl fltg store. DFAC => EA 64. 
DH 164--- MR 3 5 I Divide halfword. R/(EA 16 => RH; RM 

=> RL. (RI) 
DH1 060130 RGN 2 1 I Deer RH by 1. RH - 1 => RH. 
DH2 060131 RGN 2 1 I Deer RH by 2. RH - 2 => RH. 
DIV -36--- MR 3 5 SR Divide. (A,B)31/[EA]16 => A; REM => 

DIV -36--- MR 5 v 
B. (Long: -37400) 

A, REM 3 Divide. U[EA]16 => => 

OLD -04--- MR - - SR 
B. (Long: -37400) 

A,B. (DP) Double load. (EA]32 •> 

OM 1540-- I 
~ong: -05400) 

MR - 1 eer memory. [EAj!2 - 1 => [EA]32. 
DMH 1740-- MR - 1 I Deer memory hal ord. [EA]16 - 1 => 

RGN 
~A]16. 

DR1 060124 2 1 I eerRby1.R-1 =>R. 
DR2 060125 RGN 2 1 I Deer R by 2. R - 2 => R. 
ORN 040300 FOP 3 5 VI Double round from quad. 
DRNM 140571 FOP 3 5 VI Double round from quad to -infinity. 
DRNP 040301 FOP 3 5 VI Double round from quad to +infinity. 
DRNZ 040302 FOP 3 5 VI Double round from quad to 0. 
DRX 140210 GEN - - SRV Decrement X and ski~ if 0. 
DSB -16--- MR 2 1 SR Dbl subtract. (A,B)-[ A] •> A,B w/hole. 

DST -10--- MR - - SR 
WP, Long: -17400) 

ouble store. (A,B) •> [EA]32. 

DVL -37414 MR 3 5 v 
WP.Long: -11400) 

ivide long. (L,E)/[EA]32 => L; REM => 
E. 

DXA 000011 MOD - - SRVI OBSOLETE. Enter 16K sectored mode. 

E16S 000011 MOD - - SRVI 
~Use E16S) 

nter P300 16K sectored mode. 
E321 001010 MOD - - SRVI Enter P500 321 mode. 
E32R 001013 MOD - - SRVI Enter P300 32K relative mode. 
E32S 000013 MOD - - SRVI Enter P300 32K sectored mode. 
E64R 001011 MOD - - SRVI Enter P300 64K relative mode. 
E64V 000010 MOD - - SRVI Enter P400 64K virtual mode. 
EAA -03404 MR - - R Elf. addr to A. EA=> A. 
EAFA 001300 AP - - VI Elf. addr to FAR. 
EAL -03404 MR - - v Elf. addr to L. EA=> L. 
EALB 1144-- MR - - I Elf. addr to LB. EA=> LB. 
EALB -27410 MR - v Elf. addr to LB. EA => LB. 
EAR 146--- MR - - I Elf. addr to R. EA=> R. 
EAXB 1344-- MR - - I Elf. addr to XB. EA=> XB. 
EAXB -25410 MR - - v Elf. addr to XB. EA=> XB. 
EIO 070--- MR - 7 r Execute EA as 1/0 inst. CCEQ -> 

success. 
EIO -31404 MR - 7 v· Execute EA as 1/0 inst. CCEQ -> 

success. 
EMCM 000503 IG - - SRVI* OBSOLETE. Enter machine check 

mode. 
ENB 000401 10 - - SRVI* Enable interrupts. 
ENBL 000401 10 - - SRVI* Enable interrupts teal). (P850~ 
ENBM 000400 10 - - SRVI* Enable interrupts mutual). (PS O 
ENBP 000402 10 - - SRVI* Enable interrupts process). (Pssbi 

Prime RD&E Restricted 7-7 



Hacker's Gulde to the Prime PE-Tl 1300 

Mnem OpCode Typ c cc Modes Description 

ENTR -03414 MR . - R OBSOLETE. Enter recursive proc stack. 
EPMJ 000217 VM - - SR OBSOLETE. Enter page mode & jump 

EPMX 000237 VM - - SR 
g'300). 

BS. Enter page mode & jump to 
microcode (P300~ 

ERA ·12·-· MR - - SRV Exclusive or. XO ~A ~EA]16) => A. 
ERL -13414 MR - - v Exclusive or long. 0 (L, [E'i]32) => L. 
ERMJ 000701 VM - - SR OBSOLETE. Enter restricte mode & 

ERMX 000721 VM - - SR 
jumB (P300). 
OB . Enter restr'd mode & jump to 

ESIM 000415 MOD - - SAVI* 
ucode (P300). 
OBSOLETE. Enter standard interrupt 
mode. 

EVIM 000417 MOD - - SAVI* OBSOLETE. Enter vectored interupt 
mode. 

EVMJ 000703 VM - SR OBSOLETE. Enter virtual mode & jump 

EVMX 000723 VM - - SR 
g'300). 

BS. Enter virtual mode & jump to 

EXA 000013 MOD - - SAVI 
ucode (P300). 
OBSOLETE. Enter 32K sectored mode. 
~Use E32S) 

FA 0350-- MR 3 5 I ltg add. FAG+ IEAJ32 =>FAG. (RI) 
FAD -15404 MR 3 5 RV Fltg add. FAG+ EA 32 =>FAG. 
FC 0150-- MR - 1 I Fltg compare FAC with [EA~32. ~RI) 
FCDQ 140571 FOP - - VI Fltg convert dbl to ~uad. (P 950 
FCM 060100 FOP 3 5 I Fltg complement. - AC => FAG. 
FCM 140530 FOP 3 5 RV Fltg complement. -FAG => FAG. 
FCS -23404 MR 6 5 RV Skip 0, 1,2 if FAG>,=,< kEA]32. bRI) 
FD 0740-- MR 3 5 I Fltg divide. FAG I [EA]3 =>FA . 
FDBL 140016 FOP - - v Fltg convert single to dbl. FAG => 

DFAC. 
FDV -37404 MR 3 5 RV Fltg divide. FAG I [E~32 => FAG. 
FL 0140-- MR - - I Fltg load. IEAj32 => AC. (RI) 
FLO -05404 MR - - RV Fltg load. EA 32 => FAG. 
FLOT 140550 FOP 6 5 R Convert int to fltg. Flot(A,B)=>FAC w/ 

hole. 
FLT 060105 FOP 6 5 I Convert int to fltg. Flot!R~ => FAG. 
FLTA 140532 FOP 6 5 v Convert int to fltg. Flot A =>FAG. 
FLTH 060102 FOP 6 5 I Convert half word int to ltJ pt. 
FLTL 140535 FOP 6 5 v Convert Ion~ to my. Flo~L =>FAG 
FLX -33404 MR - - RV Load flt?t in ex. 2* E~1 => X.~No X~ 
FM 0550-- MR 3 5 I Fltg mu tiply. FAG· 1 Al32 => AC. ( I) 
FMP -35404 MR 3 5 RV Fltg multiply. FAG. EA 32 =>FAG. 
FAN 060107 FOP 3 5 I Fltg round. 
FAN 140534 FOP 3 5 RV Fltg round up. 
FRNM 060146 FOP 3 5 I Fltg round towards - infinity. 
FRNM 040320 FOP 3 5 v Fltg round towards - infinit~. 
FRNP 060145 FOP 3 5 I Fltg round towards+ infini y. 
FRNP 040303 FOP 3 5 v Fltg round towards + infinity. 
FRNZ 060147 FOP 3 5 I Fltg round towards zero. 
FRNZ 040321 FOP 3 5 v Fltg round towards zero. 
FS 0540-- MR 3 5 I Fltg subtract. FAG -1EAl32 =>FAG. (RI) 
FSB -17404 MR 3 5 RV Fltg subtract. FAG - EA 32 =>FAG. 
FSGT 140515 FSK - 1 RV Fltg skip if .GT. 0. 
FSLE 140514 FSK - 1 RV Fltg skip if .LE. 0. 
FSMI 140512 FSK - 1 RV Fltg skip if .LT. 0. 
FSNZ 140511 FSK - 1 RV Fltg skip if .NE. 0. 
FSPL 140513 FSK - 1 RV Fltg skip if .GE. 0. 
FST 0340-- MR 3 5 I Fltg store. FAG => IEAj32. 
FST -11404 MR 3 5 RV Fltg store. FAG => EA 32. 
FSZE 140510 FSK - 1 RV Flt~ skip if .EQ. 0. 
HLT 000000 CON - - SAVI* Hat computer operation. 
I 102--· MR - - I Interchange R with [EA]32. (R) 
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IAB 000201 GEN - - SRV Exchange A and B. A => B & B => A. 
ICA 141340 GEN - - SRV Interchange bytes of A. 
ICBL 060065 RGN - I Exchange bytes. 0 => RH( 1-8) => 

ICBR 060066 RGN - I 
RH~-16). 
Exe ange bytes. 0 => RH(9-16) => 

ICHL 060060 RGN - - I 
RH(1-8). 
Interchange halfwords. RH => AL, 0 => 
RH. 

ICHR 060061 RGN - - I Interchange halfwords. AL => RH, 0 => 
AL. 

ICL 141140 GEN - SRV Exchange b~tes of A & cir left. 
ICP 060167 RGN - - I Increment c aracter pointer. h321X) 
ICR 141240 GEN - SRV Exchange bytes of A & cir rig t. 
IH 122--- MR - I Interchange RH with (EA]16. (R) 
IH1 060126 RGN 2 1 I Iner halfword by 1. RH + 1 => RH. 
IH2 060127 RGN 2 1 I Iner halfword by 2. RH+ 2 =>RH. 
ILE 141414 GEN - - v Exchange Land E. L => E & E => L. 
IM 1140-- MR - 1 I Iner memory. [EA]32 + 1 => [EA]32. 
IMA -26--- MR - SRV Exchange memory and A. (LONG: 

-27400/ 
IMH 1340-- MR 1 I Iner ha !word. (EA]16 + 1 => [EA]16. 
INA 130--- PIO - SR' lnfiut to A. 
INBC 001217 AP 6 5 VI* In errupt ntfy LIFO, clear active interrupt. 
INBN 001215 AP 6 5 VI* Interrupt ntfy LIFO. 
INEC 001216 AP 6 5 VI* Interrupt ntfy FIFO, clear active 

interrupt. 
INEN 001214 AP 6 5 VI* Interrupt ntfy FIFO. 
INH 001001 10 - SAVI* Inhibit interrupts. 
INHL 001001 10 SAVI* Inhibit interrupts teal). \P850~ 
INHM 001000 10 SAVI* Inhibit interrupts mutual . (PB 0) 
INHP 001002 10 - SAVI* Inhibit interrupts process). (P850) 
INK 060070 RGN - I Input keys to RH. 
INK 000043 GEN - SR Input P300 keys into A. 
INT 060103 FOP 3 5 I Convert fltg to int. INTf ACb => R. 
INT 140554 FOP 3 5 R Convert fltg to int. IN (FA ) => A,B w/ 

hole. 
INTA 140531 FOP 3 5 v Convert fltg to int. INT(FAC/ =>A. 
INTH 060101 FOP 3 5 I Convert fltg to halfword. NT(FAC) => 

RH. 
INTL 140533 FOP 3 5 v Convert fltg to int long. INT(FAC) => L. 
IR1 060122 RGN 2 1 I Iner R by 1. R + 1 => R. 
IR2 060123 RGN 2 1 I Iner R by 2. R + 2 => R. 
IRB 060064 RGN - - I Interchange bytes. RH(1-8) <=> 

IRH 060057 
RH(9-16). 

RGN - - I Interchange halves. RH <=> AL. 
IRS -24--- MR - - SRV Inc, replace, and skip if zero. (Long: 

IRTC 000603 
-25400) 

CON 7 6 VI* Interrupt return, clear active intrpt. 
IRTN 000601 CON 7 6 VI* Interrupt return. 
IRX 140114 GEN SRV Increment X and skip if 0. 
ITLB 000615 CON 6 5 VI* Invalidate STLB entry, L, R2 = VADDR. 
JDX -33410 MR - R Decrement X & jumP. if not zero. ~No X~ 
JEQ -05414 MR - - R OBSOLETE. Jump rf A .EQ. 0, E => . 
JGE -17414 MR - - R OBSOLETE. Jump if A .GE. 0, EA=> P. 
JGT -13414 MR - R OBSOLETE. Jump if A .GT. 0, EA=> P. 
JIX -33414 MR - R Increment X & jump if not zero. (No X) 
JLE -11414 MR - R OBSOLETE. Jump if A .LE. 0, EA => P. 
JLT -15414 MR - - R OBSOLETE. Jump if A .LT. 0, EA => P. 
JMP 1342-- MR - I Jump. EA=> P. 
JMP -02--- MR - - SRV Jump (uncond). EA => PB,P. (Long: 

-03400) 
JNE -07414 MR - R OBSOLETE. Jump if A .NE. 0, EA=> P. 
JSR 166--- MR - - I Jump to subr. P =>RH, EA32 => P. 
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JST -20--- MR - SRV Jump & store. P => [EA]16, EA+1 => 
P. (Long: -021400) 

JSX -73414 MR - RV Jump & save in X. P => X, EA=> P. (No 
X) 

JSXB 1542-- MR - I Jump & set XB. P => XB, EA=> P. 
JSXB -31410 MR - v Jump & set XB. PB => XB, EA => PB. 
JSY -30--- MR - v Jump & save in Y. P => Y, EA => 

P. (Long: -031400) 
L 002--- MR - - I Load R. [EA]32 => R. (RI) 
LCC 112--- MGR - I Load character via char pointer. (321X, 

LCEQ 060153 LOG - - I 
RI) 
Load RH if EQ. CCEQ => RH. 

LCEQ 141503 LOG - v Load A if EQ. CCEQ => A. 
LCGE 060154 LOG - - I Load RH if GE. CCGE => RH. 
LCGE 141504 LOG - v Load A if GE. CCGE =>A. 
LCGT 060155 LOG - I Load RH if GT. CCGT => RH. 
LCGT 141505 LOG - v Load A if GT. CCGT => A. 
LCLE 060151 LOG - I Load RH if LE. CCLE => RH. 
LCLE 141501 LOG - - v Load A if LE. CCLE => A. 
LCLT 060150 LOG - I Load RH if LT. CCL T => RH. 
LCLT 141500 LOG - - v Load A ii LT. CCL T => A. 
LCNE 060152 LOG - I Load RH ii NE. CCNE => RH. 
LCNE 141502 LOG - - v Load A if NE. CCNE => A. 
LOA -04--- MR - - SRV Load A. (EA]16 =>A. (Long: -05400) 
LOAR 110--- MR - 5 I(') Load addressed register. 
LDC 060162 FLO - 7 I Load char to RH. 
LDC 001302 FLO - 7 v Load char to A via FAR. 
LDL -05414 MR - v Load long. [EA]32 => L. 
LOLA -13404 MR - 5 ~~\, Load long from addressed reg. 
LOX -72--- MR - - Load x. [EA]16 => x. (No x. Long: 

-7341~ 
LOY -73404 MR - - v Load ~EA~16 => Y. (No X) 
LEO 060003 LOG - 4 I Load R if = 0. (R = 0) =>RH. 
LEO 140413 LOG - 4 SRV If A .EQ. 0, 1 =>A, else 0 =>A. 
LF 060016 LOG - 4 I Logicize false. O =>RH. 
LF 140416 LOG - 5 SRV Logicize false. 0 =>A. 
LFEQ 060023 LOG - 4 I Load RH if FAC = 0. (FAC = 0) =>RH. 
LFEQ 141113 LOG - 4 v If FAC .EQ. 0, 1 =>A, else 0 =>A. 
LFGE 060024 LOG - 4 I Load RH if FAC >= 0. (FAC >= 0) => 

RH. 
LFGE 141114 LOG - 4 v If FAC .GE. 0, 1 =>A, else 0 =>A. 
LFGT 060025 LOG - 4 I Load RH if FAC > 0. (FAC > 0) =>RH. 
LFGT 141115 LOG - 4 v 11 FAC .GT. 0, 1 =>A, else 0 =>A. 
LFLE 060021 LOG - 4 I Load RH if FAC <= 0. (FAC <= 0) => 

RH. 
LFLE 141111 LOG - 4 v 11 FAC .LE. 0, 1 =>A, else 0 =>A. 
LFLI 001303 FLO - - SRVI Load FLR immediate. 
LFLT 060020 LOG - 4 I Load RH if FAC < 0. (FAC < 0) =>RH. 
LFLT 141110 LOG - 4 v If FAC .LT. 0, 1 =>A, else 0 =>A. 
LFNE 060022 LOG - 4 I Load RH if FAC <> 0. (FAC <> 0) => 

RH. 
LFNE 141112 LOG - 4 v If FAC .NE. 0, 1 =>A, else 0 =>A. 
LGE 060004 LOG - 4 I Load RH if R >= 0. (R >= 0) => RH. 
LGE 140414 LOG - 4 SRV If A .GE. 0, 1 => A, else 0 => A. 
LGL 0414-- SH 4 5 SRV OBSOLETE. A left logical. (Use ALW 
LGR 0404-- SH 4 5 SRV OBSOLETE. A right logical. (Use A L) 
LGT 060005 LOG - 4 I Load RH if R > 0. (R > 0) => RH. 
LGT 140415 LOG - 4 SRV 11 A .GT. 0, 1 =>A, else 0 =>A. 
LH 022--- MR - - I Load halfword. [EA]16 => RH. (RI) 
LHEQ 060013 LOG - 4 I Load RH if RH = 0. (RH = 0) => RH. 
LHGE 060004 LOG - 4 I Load RH if RH >= 0. ~RH>= 0) => RH. 
LHGT 060015 LOG - 4 I Load RH if RH> O.J H > 0) =>RH. 
LHL1 01 0--- MR - - I Load halfwd Shiite by 1. LS([EA]16, 1) 

=>RH. (R) 
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LHL2 030--- MR I Load halfwd shifted by 2. LS([EA)16,2) 
=>RH. (R) 

LHL3 072--- MR - I Load halfwd shifted by 3. LS([EA]16,3) 
=>RH. (RI 

LHLE 060011 LOG 4 I Load RH i RH<= O.ARH <= 0) =>RH. 
LHLT 060000 LOG - 4 I Load RH if RH < 0. ( H < 0) => RH. 
LHNE 060012 LOG - 4 I Load RH if RH <> 0. (RH <> 0) => RH. 
LIOT 000044 AP 6 5 v1· Load IOTLB. L, R2 -> tar~et virt addr. 
LIP 152--- MGR - I Load indirect pointer. (32 X) 
LLE 060001 LOG 4 I Load RH if R <= 0. (R <= 0) => RH. 
LLE 140411 LOG - 4 SRV If A .LE. 0, 1 => A, else 0 => A. 
LLEQ 141513 LOG 4 v If L. EQ. 0, 1 =>A, else 0 =>A. 
LLGE 140414 LOG - 4 v If L. GE. 0, 1 => A, else 0 => A. 
LLGT 141515 LOG 4 v If L. GT. 0, 1 =>A, else 0 =>A. 
LLL 0410-- SH 4 - SRV Lon~left lo~ical. 
LLLE 141511 LOG - 4 v If L. E. 0, =>A, else O =>A. 
LLLT 140410 LOG 4 v If L. LT. 0, 1 => A, else 0 => A. 
LLNE 141512 LOG - 4 v If L. NE. 0, 1 =>A, else 0 =>A. 
LLR 0412-- SH 4 - SRV Long left rotate. 
LLS 0411-- SH 3 5 SRV Lon~ left shift. (SR-> B(1) i~nored) 
LLT 060000 LOG 4 I Loa R if R < 0. ~R < 0) => . 
LLT 140410 LOG - 4 SRV If A .LT. 0, 1 => ' else 0 => A. 
LMCM 000501 IG - SAVI• Leave machine check mode. 
LNE 060002 LOG - 4 I Load R if R <> 0. (R <> 0) => R. 
LNE 140412 LOG - 4 SRV If A .NE. 0, 1 =>A, else 0 =>A. 
LPID 000617 CON - - v1· Load&rocess ID from A(1-12). R2(1-12). 
LPMJ 000215 VM - - SR OBS LETE. Leave page mode & jump 

LPMX 000235 VM - - SR 
g'300). 

BS. Leave page mode & jump to 
microcode (P3o~1 

LPSW 000711 AP 7 6 v1· Load PSW (SN, N,KEYS,MODALS). 
LAL 0400-- SH 4 SRV Long right lo~ical. 
LRR 0402-- SH 4 - SRV Long right ro ate. 
LAS 0401-- SH 4 SRV Long right shift. (SR -> B(1) ignored) 
LT 060017 LOG 5 I Logic set true. 1 => R. 
LT 140417 LOG - 5 SRV L~icize true. 1 => A. 
LWCS 001710 IG - VI 0 SOLETE. Load writable control store. 
M 1 04--- MR - I Multip'[ R • [EA)32 => (R,R+1 ). (RI) 
MOEi 001304 IG - v1· OBSO ETE. Mem diag enable 

interleave. 
MDII 001305 IG - v1· OBSOLETE. Mem diag inhibit 

interleave. 
MDIW 001324 IG - v1· OBSOLETE. Mem diag write interleave. 

MDRS 001306 IG v1· L => bE). 
OBS L.:ETE. Mem diag read syndrome 
bits. 

MDWC 001307 IG VI' OBSOLETE. Mem diag load write 

MH 124--- MR 3 5 I 
control rei. 
Multiply alfword. RH . [EA]16 => 

MIA 150--- MR - I 
R.(R8 
OBS LETE. Microcode execute A. 

MIA -25404 MR - v OBSOLETE. Microcode execute A. 
MIB 170--- MR - I OBSOLETE. Microcode execute B. 
MIB -27404 MR - v OBSOLETE. Microcode execute B. 
MPL -35414 MR v Multiply long. L •JEA)32 => L,E. 
MPY -34--- MR 3 v Multiply. A • [ A]16 => A,B. (Long: 

MPV -34--- MR 3 - SR 
-35400) 
Multiply. A • [EA]16 => (A,B)31. (Long: 
-35400~ 

N 006--- MR - I And. A D(R, [EAJ..32) => R. 6RI) 
NFYB 001211 AP 6 5 VI" Notify on sem at P. LIFO . 
NFYE 001210 AP 6 5 vr Notify on sem at AP. FIFO Q. 
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NH 026··· MR - - I And halfword. AND(RH, [EA)16) => RH. 
~RI) 

NOP 000001 GEN . SRVI o operation. 
NOP 101000 SKP - - SRV No operation (faster on certain 

NRM 000101 GEN - - SR 
machines+ 
OBSOLE E. Normalize A,B as on P300. 

0 046--- MR - - I Or. OR(R, [EA)32(: => R. (RI) 
OCP 030--- PIO - - SW Output control 8u se. 
OH 066--- MR - - I Or halfword. R(RH, [EA)16) => RH. 

~I) 
ORA -07410 MR - - v r. OR~A, [EA]16) =>A. 
OTA 170--- PIO - - SW Output rom A. 
OTK 060071 RGN 7 6 I Output keys from RH.~H] => KEYS. 
OTK 000405 GEN 7 6 SR Output A to P300 K S & S. (TAK in 

PCL 1142-- MR 6 5 I 
V-mode) 
Procedure call. 

PCL -21410 MR 6 5 v Procedure call. 
PIO 060052 RGN - - I Pos for int divide. R => R+1; w/ sign 

extend. 
PIO 000211 GEN - SR Pos for divide. A => L w/ sign ext. & 

hole. 
PIDA 000115 GEN - - v Pos for int divide. A=> L w/ sign extend. 
PIDH 060053 RGN - - I Pos RH for div. RH => RL; RH(1) => 

PIDL 000305 GEN -
RH(2-16). 

- v Pos for long divide. L => E w/ sign 
extend. 

PIM 060050 RGN 3 5 I Pos after int multiply. ~R+1) => R. 
PIM 000205 GEN - - SR Pos after mull. 8(2-16 => A(2-16) 
PIMA 000015 GEN 3 5 v Pos after mult. L => A. 
PIMH 060051 RGN 3 5 I Pos RH after int multipl~. RL =>RH. 
PIML 000301 GEN 3 5 v Pos after mult long. (L, ) => L. 
PRTN 000611 CON 7 6 VI Procedure return. 
PTLB 000064 MOD 6 5 v1· Purge TLB (non-10). L, R2, R3. (CRE 

QAD 
first) 

OFAD 0754-- 3 5 I Quad fltg add. QAC + [E~112 => QAC. 
QFAD -13410 OAD 3 5 v Quad fltg add. QAC + [E )112 => QAC. 

QFC 1156-- OAD - 7 I 
g=xt: 2~ 

uad loating compare OAF to [EA)112. 

QAD 
~I) 

OFCM 140570 3 5 VI uad fltg complement. -QAC => QAC 
OFCS -13410 OAD 6 5 v Skip 0,1,2 if QAC >.=·«!EA]128. (Ext: 6) 
QFDV 1154-- OAD 3 5 I Quad fltg divide. QA I [EA)112 => 

OAC. 
OFDV -13410 QAD 3 5 v Quad fltg divide. OAC I [EA)112 => 

OFLD OAD 
OAC. lExt: 5) 

0750-- I Quad ltg load. [E~112/128 => QAC. 
QFLD -13410 QAD v Quad fltg load. [ A)112/128 => OAC. 

OFLX -33414 QAD - - v g=xt: o~ 
uad ltg load index. (EArs => X,Y. (No 

QFMP 1152-- QAD 3 5 I 
X) 
Quad fltg multiply. QAC • [EA)112 => 
OAC. 

OFMP -13410 OAD 3 5 v Quad fltg mpy. QAC * [EA)112 => QAC. 

QFSB 0756-- QAD 3 5 I 
g=xt: 4) 

uad fltg subtract. QAC - [EA)112 => 
OAC. 

OFSB -13410 OAD 3 5 v Quad fltg sub. QAC - [EA]112 => OAC. 

g=xt: 3~ 
QFST 0752-· QAD - - I uad ltg store. QAC => [EA]128. 
OFST -13410 QAD - - v Quad fltg store. OAC => [EA)128. (Ext: 

1) 
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Mnem OpCode Typ c cc Modes Description 

QINQ 140572 QAD 3 5 VI Convert quad to integer. 
QIQR 140573 OAD 3 5 VI Convert ~uad to integer rounded. 
ABO 060133 AP - 7 I Remove rom bottom of Q. emp -> 0 => 

ABO 141715 AP - 7 v 
RH,CCEQ 
Remove from bottom of Q. emp -> 0 => 
A, CCEQ 

RCB 140200 GEN 9 - SAVI Reset CBIT. 0 => CBIT. 
AMC 000021 IG - SAW Reset machine check Ila~. 
AMP 000021 IG - SAVI• OBSOLETE. Reset mac ine check flag. 

wse AMC) 
ROT 050--- MR 4 - I otate. Shift(R,[EA&16~ => R. 
RAST 000717 AP - VI Restore re~isters ~ E , FLT, XB). 
RSAV 000715 AP - - VI Save re~is ers ~G N, FLT, XB). 
RTN 000105 GEN - SR OBSOL TE. eturn from P300 recur 

RTQ 060132 AP 7 I 
~oc. 

emove from top of Q. empty -> 0 => 
RH,CCEQ 

RTQ 141714 AP - 7 v Remove from top of a. empty -> o => A, 
CCEQ 

ATS 000511 MOD - - v1· Reset time slice with A, R2. 
s 044--- MR 2 1 I Subtract. R - [E-jl32 => R. (RI) 
S1A 140110 GEN 2 1 SRV Subtract 1 from . A - 1 => A. 
S2A 140310 GEN 2 1 SRV Subtract 2 from A. A - 2 => A. 
SAR 10026- SKP - - SRV Skip if A!nl reset. 
SAS 10126- SKP - - SRV Skip ii A n set. 
SBL -17414 MR 2 1 v Subtract long. L -~EAJ32 => L. 
SCA 000041 GEN - SR OBSOLETE. Loa P 00 shift count into 

A. 
SCB 140600 GEN 5 - SAVI Set CBIT. 1 => CBIT. 
sec 132--- MGR - I Store character via char giinter. (321X) 
SEQ 100040 SKP - SRV OBSOLETE. Skip if A .E . o. !Use SZEI 
SGE 100400 SKP - SRV OBSOLETE. Skip if A .GE. 0. Use SPL 
SGL 000005 MOD - - SR Enter single-precision mode. 
SGT 100220 SKP - - SRV Skip ii A .GT. 0. 
SH 064--- MR 2 1 I Subtract halfword. RH - (EA)16 => RH. 

SHA 032--- MR I r" . . S ~ R 4 - nthmet1c shift. h1lltJEA 16) => . 
SHL 012--- MR 4 - I Logical shift. Shilt(R, E ~16 => R. 
SHL1 060076 RGN 4 I Shift halfword left 1. S~ H, 1 l => RH. 
SHL2 060077 RGN 4 - I Shilt halfword left 2. LS RH, 2 =>RH. 
SHR1 060120 RGN 4 - I Shilt halfword right 1. R !RH, 1 l => RH. 
SHR2 060121 RGN 4 - I Shilt halfword right 2. RS RH, 2 =>RH. 
SKP 100000 SKP - SRV Skip one word. 
SKS 070--- PIO - - SR" Skip if condition set. 
SL1 060072 RGN 4 - I Shift halfword left 1. LS!RH, 1 l => R. 
SL2 060073 RGN 4 - I Shilt halfword left 2. LS RH, 2 => R. 
SLE 101220 SKP - SRV Skip if A .LE. 0. 
SLN 101100 SKP - - SRV Ski!J if A bit 16 set. 
SLT 101400 SKP - SRV OBSOLETE. Skfc if A .LT. 0. (Use SMI) 
SLZ 100100 SKP - SRV Skip if A bit 16. Q. 0. 
SMCR 100200 SKP - SRV Skip if machine check reset. 
SMCS 101200 SKP - SRV Skip if machine check set. 
SMI 101400 SKP - SRV Ski!J if A .LT. 0. 
SMK 170020 PIO - SR" OBSOLETE. Set interrupt masks. 

g-1 OO-P300) 
SNE 101040 SKP - SRV BSOLETE. Skip if A .NE. 0. (Use SNZ) 
SNR 10024- SKP - SRv• OBSOLETE. Skip if sense switch N 

reset. 
SNS 10124- SKP - SRv• OBSOLETE. Skip if sense switch N set. 
SNZ 101040 SKP - - SRV Skip if A .NE. 0. 
SOA 140110 GEN 2 1 SRV OBSOLETE. Subtract 1 from A. A - 1 => 

SPL 100400 SKP - - SRV 
A (Use S1A~ 
Skip if A .G . 0. 
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Mnem Op Code Typ c cc Modes Description 

SPN 100200 SKP - - SRV OBSOLETE. Skip if machine check 

SPS 101200 SKP - - SRV 
reset. ~se SMCR) 
OBSO ETE. Skip if machine check set. 
~UseSMCS) 

SR1 060074 RGN 4 - I hilt halfword ri&ht 1 . RS(RH, 1) => R. 
SR1 100020 SKP - - SRV* OBSOLETE. S ip if sense switch 1 

reset. 
SR2 060075 RGN 4 - I Shift halfword ri&ht 2. RS(RH, 2) => R. 
SR2 100010 SKP - - SRV* OBSOLETE. S ip if sense switch 2 

reset. 
SR3 100004 SKP - - SRV* OBSOLETE. Skip if sense switch 3 

reset. 
SR4 100002 SKP - SRV* OBSOLETE. Skip if sense switch 4 

reset. 
SAC 100001 SKP - - SRV Skii;> if CBIT reset. 
SS1 101020 SKP - SRV* OBSOLETE. Skip if sense switch 1 set. 
SS2 101010 SKP - SRV* OBSOLETE. Skip if sense switch 2 set. 
SS3 101004 SKP - SRV* OBSOLETE. Skip if sense switch 3 set. 
SS4 101002 SKP - - SRV* OBSOLETE. Skip if sense switch 4 set. 
SSC 101001 SKP - SRV Skip if CBIT set. 
SSM 060042 RGN - I Set sign minus.1 => R(1). 
SSM 140500 GEN - - SRV Set sign of A minus. 1 => A(1 ). 
SSP 060043 RGN - - I Set sign plus. O => R(1 ). 
SSP 140100 GEN - - SRV Set s~n of A plus. O => A(1 ). 
SSA 100036 SKP - - SRV* OBS LETE. Skip if all sense switches 

reset. 
SSS 101036 SKP - - SRV* OBSOLETE. Skip if all sense switches 

set. 
SSSN 040310 GEN 6 5 VI Store system serial number => [XB]16 

halfwords. 
ST 042--- MR - - I Store. R => [E~32. 
STA -10--- MR - - SRV store A. A=> l A/16. (Long:-11400) 
STAG 001200 AP - 7 v Store A if B = EA 16 (-> C EQ). 
STAR 130--- MR - 5 I(*) Store addressed register. 
STC 060166 FLD - 7 I Store character from RH. 
STC 001322 FLD - 7 v Store char from A via FAR. 
STCD 060137 RGN - 7 I Store cond. IF R+ 1 = [EA]32, R => 

STCH 060136 RAP - 7 I 
WAJ32. 

tore cond. halfwd. IF RL=[EA]16, 
RH=>[EA]16. 

STEX 060027 RAP 6 5 I Stack extend b~ R. 
STEX 001315 GEN 6 5 v Stack extend. xtent in L. 
STFA 001320 AP - - VI Store FAR. 
STH 062--- MR - - I Store halfword. RH => JEA]16. 
STL -11414 MR - - v Store lon9E L => 1EA]3 . 
STLC 001204 AP - 7 v Store L if = [E ]32 (-> CCEQ). 
STLR -07404 MR - 5 vp Store long into register( EA). 
STPM 000024 MOD - - v· Store processor model via XB. 
STIM 000510 MOD 6 5 VI Store process timer at XB. ~8 bit) 
STX -32--- MR - - SRV Store X. X => [EA]16. ( o X, Long: 

-3340~ 
STY -73410 MR - - v Store . Y => [EA~ 6. (No X) 
SUB -16--- MR 2 1 SRV Subtract. A - [ A]16 => A. (Long: 

SVC 000505 CON SAVI 
-17400) 

- - Supervisor call. 
SZE 100040 SKP - - SRV Skip if A .EQ. 0. 
TAB 140314 GEN - - v Transfer A to B. A=> B. 
TAK 001015 GEN 7 6 v Transfer A to KEYS. 
TAX 140504 GEN - - v Transfer A to X. A=> X. 
TAY 140505 GEN - - v Transfer A to Y. A=> Y. 
TBA 140604 GEN - - v Transfer B to A. B => A. 
TC 060046 RGN 3 1 I Two's complement R. -R => R. 
TCA 140407 GEN 2 1 SRV Two's complement A. -A => A. 
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Mnem Opcode Typ c cc Modes Description 

TCH 060047 RGN 3 1 I Two's complement RH. -RH=> RH. 
TCL 141210 GEN 2 1 v Two's complement L. -L => L. 
TCNP 1754-- MGR - 1 I Test for C null pointer. (321X, R) 
TFLL 001323 FLO - v Transfer FLA to L. 
TFLR 060163 FLO - - I Transfer FLA to R. 
TKA 001005 GEN - - v Transfer KEYS to A. 
TLFL 001321 FLO - - v Transfer L to FLA. 
TM 1150-- MR - 1 I Test memory. (\,E'ie2::0) =>CC. 
TMH 1350-- MR - 1 I Test memory al ord. ([EA)16::0) => 

CC. 
TRFL 060165 FLO - I Transfer R to FLA. 
TSTO 060104 AP - 7 I Test queue. # items => RH. empty -> 

CCEO. 
TSTQ 141757 AP - 7 v Test queue. # items => A. empty -> 

CCEO. 
TXA 141034 GEN - v Transfer X to A. X => A. 
TVA 141124 GEN - v Transfer Y to A. Y => A. 
VIRY 000311 IG 5 6 SAVI• OBSOLETE. Execute verificaton 

routine. 
WAIT 000315 AP - - w Wait on sema~hore at AP. 
WCS 001600 IG - - RW OBSOLETE. CS entrances. Ull on no 

wcs. 
x 1146-- MR - - I Exclusive OR. XOR(R, [EA]32) => 

XAD 001100 DA 3 1 VI 
R. (RI) 
Decimal add. FAR1 +FARO=> FAR1. 

XBTD 001145 DA 3 5 VI Convert binary to decimal. 
XCA 140104 GEN - SRV Exchange & clear A. A => B, O => A. 
XCB 140204 GEN - - SRV Exchan?e & clear B. B => A, 0 => B. 
XCM 001102 DA - 1 VI Decima compare. 
XDTB 001146 DA 3 5 VI Convert decimal to bina~. 
XDV 001107 DA 3 5 VI Decimal divide. FAR1 I ARO=> FAR1. 
XEC -03410 MR - - RV Execute instruction at EA. 
XED 001112 DA - - VI Edit numeric field. 
XH 1346-- MR - - I Exel. OR halfword. XOR(RH, [EA)16) => 

XMP 001104 DA 3 1 VI 
RH. (RI/ 
Decima multiply. FAR1 . FARO => 
FAR1. 

XMV 001101 DA 3 1 VI Decimal move. 
XVRY 001113 IG 6 5 v1· OBSOLETE. Verify XIS board. (PSOO) 
ZCM 001117 cs 6 7 VI Compare char fields. 
ZED 001111 cs - VI Edit char field. 
ZFIL 001116 cs 6 5 VI Fill string with char. (AA9-16), R2(9-16)) 
ZM 106--- MR - I Zero memory. O => [E )32. 
ZMH 126--- MR - - I Zero memory halfword. O => [EA]16. 
ZMV 001114 cs 6 5 VI Copy char field, space fills. 
ZMVD 001115 cs 6 5 VI Copy equal len~th char fields. 
ZTRN 001110 cs - - VI Copy and trans ate char string. 

7.3. Instruction Set Grouped by Function 

7.3.1. Address Pointer Operations 

Mnem Opcode Typ c cc Modes Description 

ABO 060134 AP 7 I Add to bottom of 0. CCEO -> FULL. 
ABO 141716 AP 7 v Add to bottom of 0. CCEO -> FULL. 
ATQ 060135 AP - 7 I Add to top of queue. RH => 0. CCEO -> 

FULL. 
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Mnem OpCode Typ c cc Modes Description 

ATQ 141717 AP - 7 v Add to top of queue. A => Q. CCEQ -> 
FULL. 

CALF 000705 AP 6 5 SAVI Proc call from faulting proc. 
EAFA 001300 AP - - VI Ell. addr to FAR. 
!NBC 001217 AP 6 5 VI* Interrupt ntfy LIFO, clear active interrupt. 
INBN 001215 AP 6 5 VI* Interrupt ntfy LIFO. 
INEC 001216 AP 6 5 VI* Interrupt ntfy FIFO, clear active 

interrupt. 
INEN 001214 AP 6 5 v1· lnterrugt n1/r. FIFO. 
LIOT 000044 AP 6 5 v1· Load I TL . L, R2 ·> tar~et virt addr. 
LPSW 000711 AP 7 6 v1· Load PSW (SN,WN,KEY ,MOOALS). 
NFYB 001211 AP 6 5 v1· Notify on sem at AP. LIFO a. 
NFYE 001210 AP 6 5 v1· Notify on sem at AP. FIFO a. 
RBQ 060133 AP - 7 I Remove from bottom of a. emp ·> O => 

RH, CCEQ 
RBQ 141715 AP - 7 v Remove from bottom of a. emp ·> O => 

A, CCEQ 
RAST 000717 AP . . VI Restore re?iisters tGEN, FLT, XB). 
RSAV 000715 AP - - VI Save regis ers (G N, FLT, XB). 
RTQ 060132 AP - 7 I Remove from top of a. empty -> O => 

RH, CCEQ 
RTQ 141714 AP . 7 v Remove from top of Q. empty ·> 0 => A, 

CCEQ 
STAC 001200 AP - 7 v Store A if B = [EA]16 (-> CCEQ). 
STFA 001320 AP - . VI Store FAR. 
STLC 001204 AP - 7 v Store L if E = iEA]32 (·> CCEQ). 
TSTQ 060104 AP . 7 I Test queue. items => RH. empty ·> 

CCEQ. 
TSTQ 141757 AP - 7 v Test queue. # items => A. empty ·> 

CCEQ. 
WAIT 000315 AP - - v1· Wait on semaphore at AP. 

7 .3.2. Branch Operations 

Mnem OpCode Typ c cc Modes Description 

BCEQ 141602 BR - . VI Branch on Condition Code .EQ. 
BCGE 141605 BR - - VI Branch on Condition Code .GE. 
BCGT 141601 BR . . VI Branch on Condition Code .GT. 
BCLE 141600 BR - VI Branch on Condition Code .LE. 
BCLT 141604 BR - . VI Branch on Condition Code .LT. 
BCNE 141603 BR . VI Branch on Condition Code .NE. 
BCR 141705 BR VI Branch on CBIT reset. 
BCS 141704 BR . VI Branch on CBIT set. 
BOX 140734 BR - v Branch on decremented X. 
BOY 140724 BR v Branch on decremented Y. 
BEQ 140612 BR - 4 v Branch on A .EQ. 0. 
BFEQ 020122 BR 4 I Branch on FAC .EQ. 0. 
BFEQ 141612 BR . 4 v Branch on FAG .EQ. 0. 
BFGE 020125 BR 4 I Branch on FAG .GE. 0. 
BFGE 141615 BR - 4 v Branch on FAC .GE. 0. 
BFGT 020121 BR . 4 I Branch on FAC .GT. 0. 
BFGT 141611 BR 4 v Branch on FAC .GT. 0. 
BFLE 020120 BR - 4 I Branch on FAC .LE. 0. 
BFLE 141610 BR - 4 v Branch on FAG .LE. 0. 
BFLT 020124 BR . 4 I Branch on FAC .LT. 0. 
BFLT 141614 BR 4 v Branch on FAC .LT. 0. 
BFNE 020123 BR - 4 I Branch on FAC .NE. 0. 
BFNE 141613 BR 4 v Branch on FAC .NE. 0. 
BGE 140615 BR - 4 v Branch on A .GE. 0. 
BGT 140611 BR - 4 v Branch on A .GT. 0. 
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Mnem OpCode Typ c cc Modes Description 

BHD1 020144 BR - - Branch on RH dee by 1. RH - 1 => RH. 
BHD2 020145 BR - Branch on RH dee by 2. RH - 2 => RH. 
BH04 020146 BR - Branch on RH dee b6 4. RH - 4 => RH. 
BHEQ 020112 BR 4 Branch on RH .EQ. . 
BHGE 020115 BR 4 Branch on RH .GE. 0. 
BHGT 020111 BR - 4 Branch on RH .GT. 0. 
BHl1 020140 BR - - Branch on RH incr by 1. RH + 1 => RH. 
BHl2 020141 BR - - Branch on RH incr by 2. RH+ 2 => RH. 
BHl4 020142 BR - Branch on RH incr by 4. RH + 4 => RH. 
BHLE 020110 BR - 4 Branch on RH .LE. 0. 
BHLT 020114 BR 4 Branch on RH .LT. 0. 
BHNE 020113 BR 4 Branch on RH .NE. 0. 
BIX 141334 BR - - v Branch on incremented X '= 0. 
BIY 141324 BR - v Branch on incremented Y '= 0. 
BLE 140610 BR 4 v Branch on A< 0. 
BLEQ 140702 BR - 4 v Branch on L ;;;- 0. 
BLGE 140615 BR 4 v Branch on L > 0. 
BLGT 140701 BR - 4 v Branch on L > 0. 
BLLE 140700 BR 4 v Branch on L < 0. 
BLLT 140614 BR - 4 v Branch on L < 0. 
BLNE 140703 BR 4 v Branch on L <> 0. 
BLR 141707 BR - - VI Branch on LINK reset. 
BLS 141706 BR - VI Branch on LINK set. 
BLT 140614 BR 4 v Branch on A .LT. 0. 
BMEQ 141602 BR - - VI Branch on mag-cond L,CC .EQ. !BCEQ) 
BMGE 141706 BR - VI Branch on mag-cond L,CC .GE. BLS) 
BMGT 141710 BR - - VI Branch on mag-cond L,CC .GT. 
BMLE 141711 BR VI Branch on mag-cond L,CC .LE. 
BMLT 141707 BR - - VI Branch on mag-cond L,CC .LT. (BLR) 
BMNE 141603 BR - - VI Branch on mag-cond L,CC .NE. (BCNE) 
BNE 140613 BR - 4 v Branch on A .NE. 0. 
BRBR 02004- BR - Branch on R bit reset. 
BABS 02000- BR - - Branch on R bit set. 
BRD1 020134 BR - - Branch on R dee by 1. R - 1 => R. 
BRD2 020135 BR - - Branch on R dee by 2. R - 2 => R. 
BRD4 020136 BR - - Branch on R dee b6 4. R - 4 => R. 
BREQ 020102 BR - 4 Branch on R .EQ. . 
BRGE 020105 BR - 4 Branch on R .NE. o. 
BRGT 020101 BR - 4 Branch on R .LE. 0. 
BRl1 020130 BR - - Branch on R incr by 1. R + 1 => R. 
BRl2 020131 BR - - Branch on R incr by 2. R + 2 => R. 
BRl4 020132 BR - Branch on R incr by 4. R + 4 => R. 
BALE 020100 BR 4 Branch on R .LT. 0. 
BRLT 020104 BR - 4 Branch on R .GT. 0. 
BANE 020103 BR - 4 Branch on R .GE. 0. 

7.3.3. Control Operations 

Mnem OpCode Typ c cc Modes Description 

ARGT 000605 CON 6 5 VI Arsument transfer (used with PCL). 
HLT 000000 CON - - SAVI* Hat computer operation. 
IRTC 000603 CON 7 6 VI* Interrupt return, clear active intrpt. 
IRTN 000601 CON 7 6 VI* Interrupt return. 
ITLB 000615 CON 6 5 VI* Invalidate STLB entry, L, R2 = VADDR. 
LPIO 000617 CON - - VI* Load process ID from A(1-12), R2(1-12). 
PRTN 000611 CON 7 6 VI Procedure return. 
SVC 000505 CON - - SAVI Supervisor call. 
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7.3.4. Character String Operations 

Mnem OpCode Typ c cc Modes Description 

ZCM 001117 cs 6 7 VI Compare char fields. 
ZED 001111 cs - - VI Edit char field. 
ZFIL 001116 cs 6 5 VI Fill string with char. (A(9-16), R2(9-16)) 
ZMV 001114 cs 6 5 VI Copy char field, space fills. 
ZMVD 001115 cs 6 5 VI Copy equal len~th char fields. 
ZTRN 001110 cs - - VI Copy and trans ate char string. 

7 .3.5. Decimal Arithmetic 

Mnem Op Code Typ c cc Modes Description 

XAD 001100 DA 3 1 VI Decimal add. FAR1 + FARO => FAR1. 
XBTD 001145 DA 3 5 VI Convert binary to decimal. 
XCM 001102 DA - 1 VI Decimal compare. 
XDTB 001146 DA 3 5 VI Convert decimal to binap:. 
XDV 001107 DA 3 5 VI Decimal divide. FAR1 I ARO=> FAR1. 
XED 001112 DA - - VI Edit numeric field. 
XMP 001104 DA 3 1 VI Decimal multiply. FAR1 . FARO => 

FAR1. 
XMV 001101 DA 3 1 VI Decimal move. 

7.3.6. Field Operations 

Mnem OpCode Typ c cc Modes Description 

ALFA 001301 FLD 6 - v Add L to FAR. 
ARFA 060161 FLD 6 - I Add R to FAR. FAR+ R => FAR. 
LDC 060162 FLD - 7 I Load char to RH. 
LDC 001302 FLD - 7 v Load char to A via FAR. 
LFLI 001303 FLD - - SAVI Load FLA immediate. 
STC 060166 FLD - 7 I Store character from RH. 
STC 001322 FLD - 7 v Store char from A via FAR. 
TFLL 001323 FLD - - v Transfer FLA to L. 
TFLR 060163 FLD - - I Transfer FLA to R. 
TLFL 001321 FLD - - v Transfer L to FLA. 
TRFL 060165 FLD - - I Transfer R to FLA. 

7.3.7. Floating-point Operations 

Mnem OpCode Typ c cc Modes Description 

DBLE 060106 FOP - - I Convert single to double fll8 pt. 
DFCM 060144 FOP 3 1 I Dbl fltg complement. -DFA => DFAC. 
DFCM 140574 FOP 3 5 SRV Dbl fltg complement. -DFAC => DFAC. 
DAN 040300 FOP 3 5 VI Double round from quad. 
DRNM 140571 FOP 3 5 VI Double round from quad to -infini%. 
DRNP 040301 FOP 3 5 VI Double round from quad to +infini y. 
DANZ 040302 FOP 3 5 VI Double round from quad to 0. 
FCDQ 140571 FOP - - v Fltg convert dbl to iuad. (P9950) 
FCM 060100 FOP 3 1 I Fltg complement. - AC => FAC. 
FCM 140530 FOP 3 5 RV Fltg complement. -FAC => FAC. 
FDBL 140016 FOP - - v Fltg convert single to dbl. FAC => 

DFAC. 
FLOT 140550 FOP 6 5 R Convert int to fltg. Flot(A,B) => FAC 

w/hole. 
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Mnem OpCode Typ c cc Modes Description 

FLT 060105 FOP - I Convert int to fltg. Flot~1 => FAC. 
FLTA 140532 FOP 3 5 v Convert int to fltg. Flot A => FAC. 
FLTH 060102 FOP - - I Convert half word int to t~ pt. 
FLTL 140535 FOP 8 5 R Convert loi9 to fltg. Flot(L => FAC. 
FAN 060107 FOP 3 1 I OBSOLET . Fltg round. ( RN) 
FAN 140534 FOP 3 5 RVI Fltg round up. 
FRNM 060146 FOP 3 5 I Fltg round towards - infinity. 
FRNM 040320 FOP 3 5 v Fltg round towards - infinit~. 
FRNP 060145 FOP 3 5 I Fltg round towards+ infini y. 
FRNP 040303 FOP 3 5 v Fltg round towards + infinity. 
FRNZ 060147 FOP 3 5 I Fltg round towards zero. 
FRNZ 040321 FOP 3 5 v Fltg round towards zero. 
INT 060103 FOP - - I Convert fltg to int. INTf ACt => R. 
INT 140554 FOP 3 5 SR Convert fltg to int. IN (FA ) => A,B w/ 

hole. 
INTA 140531 FOP 3 5 v Convert fltg to int. INT(FAC/ =>A. 
INTH 060101 FOP - - I Convert fltg to halfword. NT(FAC) => 

RH. 
INTL 140533 FOP 3 5 v Convert fltg to int long. INT(FAC) => L. 

7.3.8. Floating-point Skip Operations 

Mnem OpCode Typ c cc Modes Description 

FSGT 140515 FSK - 1 RV Fltg skip if .GT. 0. 
FSLE 140514 FSK - 1 RV Fltg skip if .LE. 0. 
FSMI 140512 FSK - 1 RV Fltg skip if .LT. 0. 
FSNZ 140511 FSK - 1 RV Fltg skip if .NE. 0. 
FSPL 140513 FSK - 1 RV Fltg skip if .GE. 0. 
FSZE 140510 FSK - 1 RV Fltg skip if .EQ. 0. 

7.3.9. Generic Operations 

Mnem OpCode Typ c cc Modes Description 

A1A 141206 GEN 2 1 SRV Add 1 to A. A + 1 => A. 
A2A 140304 GEN 2 1 SRV Add 2 to A. A + 2 => A. 
ACA 141216 GEN 2 1 SRV Add CBIT to A. CBIT + A => A. 
ADLL 141000 GEN 2 1 v Add LINK to L. 
AOA 141206 GEN 2 1 SRV OBSOLETE. Add 1 to A. A + 1 => 

A. (Use A1A) 
CAL 141050 GEN - - SRV Clear left bbte of A. 
CAR 141044 GEN - SRV Clear ritt yte of A. 
CAZ 140214 GEN 1 1 SRV Skip 0, ,2 if A>,=,< 0. 
CEA 000111 GEN - - SR Compute effective address. EA => A. 
CGT 001314 GEN 6 5 v Computed go to. 
CHS 140024 GEN SRV Change sign of A. 'A(1) => A(1 ). 
CMA 140401 GEN - - SRV One's complement A. 'A=> A. 
CAA 140040 GEN SRV Clear A. 0 => A. 
CAB 140015 GEN - - SRV Clear B. O => B. 
CAB 140014 GEN - - SRV OBSOLETE. Clears B & LSW of 

CRE 141404 GEN v 
DFACfu6). (Use CAB) 
Clear . 0 => E. 

CAL 140010 GEN - SRV Clear L. 0 => L. 
CALE 141410 GEN - - v Clear Land E. O => L, o => E. 
CSA 140320 GEN 5 - SRV Copy sign of A. A(1k => CBIT,O => A(1). 
DAX 140210 GEN - SRV Decrement X ands ip if 0. 
JAB 000201 GEN - - SRV Exchange A and B. A=> B & B => A. 
ICA 141340 GEN - - SRV Interchange bytes of A. 
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Mnem OpCode Typ c cc Modes Description 

ICL 141140 GEN - SRV Exchange bytes of A & cir left. 
ICR 141240 GEN - - SRV Exchange bytes of A & cir right. 
ILE 141414 GEN - - v Exchan~e Land E. L => E & E => L. 
INK 000043 GEN - - SR Input P 00 keys into A. 
IRX 140114 GEN - SRV Increment X and skip if 0. 
NOP 000001 GEN - - SRVI No oJ)eration. 
NRM 000101 GEN - SR OBSOLETE. Normalize A,B as on P300. 
OTK 000405 GEN 7 6 SR Output A to P300 KEYS & S. (TAK in 

PID 000211 GEN - - SR 
V-mode) 
Pos for divide. A => L w/ sign ext. & 
hole. 

PIDA 000115 GEN - - v Pos for int divide. A=> L w/ siin extend. 
PIDL 000305 GEN - - v Pos for long divide. L => w/ sign 

extend. 
PIM 000205 GEN - - SR Pos after mull. B(2-16) => A(2-16) 
PIMA 000015 GEN 3 5 v Pos after mull. L => A. 
PIML 000301 GEN 3 5 v Pos after mult long. ~,E) => L. 
RCB 140200 GEN 9 SRVI Reset CBIT. 0 => c IT. 
RTN 000105 GEN - - SR OBSOLETE. Return from P300 recur 

S1A 140110 GEN 2 1 SRV 
~oc. 

ubtract 1 from A. A - 1 => A. 
S2A 140310 GEN 2 1 SRV Subtract 2 from A. A - 2 => A. 
SCA 000041 GEN - - SR OBSOLETE. Load P300 shift count into 

A. 
SCB 140600 GEN 5 - SRVI Set CBIT. 1 => CBIT. 
SOA 140110 GEN 2 1 SRV OBSOLETE. Subtract 1 from A. A - 1 => 

A (Use S1AA 
SSM 140500 GEN - - SRV Set sign of minus. 1 => A(1). 
SSP 140100 GEN - - SRV Set sign of A plus. o => A(1 ). 
SSSN 040310 GEN 6 5 VI Store system serial number => [XB]1 o 

halfwords. 
STEX 001315 GEN 6 5 v Stack extend. Extent in L. 
TAB 140314 GEN - - v Transfer A to B. A=> B. 
TAK 001015 GEN 7 6 v Transfer A to KEYS. 
TAX 140504 GEN - - v Transfer A to X. A=> X. 
TAY 140505 GEN - v Transfer A to Y. A=> Y. 
TBA 140604 GEN - - v Transfer B to A. B =>A. 
TCA 140407 GEN 2 1 SRV Two's complement A. -A => A. 
TCL 141210 GEN 2 1 v Two's com~lement L. -L => L. 
TKA 001005 GEN - - v Transfer K YS to A. 
TXA 141034 GEN - v Transfer X to A. X =>A. 
TYA 141124 GEN - - v Transfer Y to A. Y => A. 
XCA 140104 GEN - SRV Exchange & clear A. A => B, O => A. 
XCB 140204 GEN - - SRV Exchange & clear B. B => A, O => B. 

7.3.10. Integrity Operations 

Mnem OpCode Typ c cc Modes Description 

exes 001714 IG - - VI' OBSOLETE. Control extended control 
store. 

EMCM 000503 IG - SRVI' OBSOLETE. Enter machine check 
mode. 

LMCM 000501 IG - - SRVI' Leave machine check mode. 
LWCS 001710 IG - - VI OBSOLETE. Load writable control store. 
MDEI 001304 IG - VI' OBSOLETE. Mem diag enable 

interleave. 
MDII 001305 IG - - VI' OBSOLETE. Mem diag inhibit 

interleave. 
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Mnem Op Code Typ c cc Modes Description 

MDIW 001324 IG - - VI' OBSOLETE. Mem diag write interleave. 

MDRS 001306 IG - - VI' 
L => tfl· 
OBS LETE. Mem diag read syndrome 
bits. 

MDWC 001307 IG - - VI' OBSOLETE. Mem diag load write 
control reg. 

RMC 000021 IG - - SAVI' Reset machine check fl~. 
RMP 000021 IG - - SAVI' OBSOLETE. Reset ma ine check flag. 

VIRY 000311 IG 5 6 SAVI' 
f5lse RMCfi 

BSOLE E. Execute verificaton 
routine. 

wcs 001600 IG - RVI' OBSOLETE. WCS entrances. Ull on no 
wcs. 

XVRY 001113 IG 6 5 VI' OBSOLETE. Verify XIS board. (P500) 

7 .3.11. Input/Output Operations 

Mnem Op Code Typ c cc Modes Description 

CAI 000411 10 - - SAVI' OBSOLETE. Clear active interrupt. 
ENB 000401 10 - - SAVI' Enable interrupts. 
ENBL 000401 10 - - SAVI' Enable interrupts focal). (PS50~ 
ENBM 000400 10 - - SAVI' Enable interrupts mutual). (PS 0 
ENBP 000402 10 - - SAVI' Enable interrupts process). (PS5b) 
INH 001001 10 - - SAVI' Inhibit interrupts. 
INHL 001001 10 - - SAVI' Inhibit interrupts teal). \PS50~ 
INHM 001000 10 - - SAVI' Inhibit interrupts mutual . (PS Ob 
INHP 001002 10 - SAVI' Inhibit interrupts process). (PS5 ) 

7.3.12. Logiclze Operations 

Mnem OpCode Typ c cc Modes Description 

LCEO 060153 LOG - I Load RH if EQ. CCEO => RH. 
LCEO 141503 LOG - - v Load A if EO. CCEQ => A. 
LCGE 060154 LOG - - I Load RH if GE. CCGE => RH. 
LCGE 141504 LOG - v Load A if GE. CCGE => A. 
LCGT 060155 LOG I Load RH if GT. CCGT => RH. 
LCGT 141505 LOG - v Load A if GT. CCGT => A. 
LCLE 060151 LOG - I Load RH if LE. CCLE => RH. 
LCLE 141501 LOG - v Load A if LE. CCLE => A. 
LCLT 060150 LOG - - I Load RH if LT. CCL T => RH. 
LCLT 141500 LOG - v Load A if LT. CCL T => A. 
LCNE 060152 LOG - - I Load RH if NE. CCNE => RH. 
LCNE 141502 LOG - - v Load A if NE. CCNE => A. 
LEO 060003 LOG - 4 I Load RH if R = 0. (R = 0) => RH. 
LEO 140413 LOG - 4 SRV If A .EO. 0, 1 => A, else 0 => A. 
LF 060016 LOG - 4 I Logicize false. o =>RH. 
LF 140416 LOG - 5 SRV Logicize false. O => A. 
LFEO 060023 LOG - 4 I Load RH if FAG= 0. (FAG= 0) =>RH. 
LFEO 141113 LOG - 4 v If FAG .EO. 0, 1 =>A, else 0 =>A. 
LFGE 060024 LOG - 4 I Load RH if FAG >= 0. (FAG >= 0) => 

RH. 
LFGE 141114 LOG - 4 v If FAG .GE. 0, 1 =>A, else 0 =>A. 
LFGT 060025 LOG - 4 I Load RH if FAG> 0. (FAG> 0) =>RH. 
LFGT 141115 LOG - 4 v If FAG .GT. 0, 1 =>A, else 0 =>A. 
LFLE 060021 LOG 4 I Load RH if FAG <= 0. (FAG <= 0) => 

RH. 
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Mnem OpCode Typ c cc Modes Description 

LFLE 141111 LOG . 4 v If FAC .LE. 0, 1 =>A, else 0 =>A. 
LFLT 060020 LOG - 4 I Load RH if FAC < 0. (FAC < 0) => RH. 
LFLT 141110 LOG - 4 v If FAC .LT. o. 1 =>A, else 0 =>A. 
LFNE 060022 LOG - 4 I Load RH if FAC <> 0. (FAC <> 0) => 

RH. 
LFNE 141112 LOG - 4 v If FAC .NE. 0, 1 =>A, else 0 =>A. 
LGE 060004 LOG - 4 I Load RH if R >= 0. (R >= 0) => RH. 
LGE 140414 LOG - 4 SRV If A .GE. 0, 1 =>A, else 0 =>A. 
LGT 060005 LOG - 4 I Load RH if R > 0. (R > 0) => RH. 
LGT 140415 LOG - 4 SRV If A .GT. o. 1 => A, else 0 => A. 
LHEQ 060013 LOG - 4 I Load RH if RH = 0. (RH = 0) => RH. 
LHGE 060004 LOG - 4 I Load RH ii RH >= 0. ARH >= 0) => RH. 
LHGT 060015 LOG - 4 I Load RH if RH > 0. ( H > 0) => RH. 
LHLE 060011 LOG - 4 I Load RH if RH <= o. ARH <= O) => RH. 
LHLT 060000 LOG - 4 I Load RH ii RH < 0. ( H < 0) => RH. 
LHNE 060012 LOG - 4 I Load RH if RH <> O.~RH <> 0) => RH. 
LLE 060001 LOG - 4 I Load RH ii R <= 0. ( <= 0) => RH. 
LLE 140411 LOG - 4 SRV If A .LE. o. 1 => A, else 0 => A. 
LLEQ 141513 LOG - 4 v If L. EO. o. 1 => A, else o => A. 
LLGE 140414 LOG - 4 v If L. GE. o. 1 => A, else o =>A. 
LLGT 141515 LOG - 4 v If L. GT. o. 1 =>A, else 0 =>A. 
LLLE 141511 LOG - 4 v If L. LE. 0, 1 => A, else 0 => A. 
LLLT 140410 LOG - 4 v If L. LT. o. 1 => A, else o => A. 
LLNE 141512 LOG - 4 v If L. NE. o, 1 => AR else o => A. 
LLT 060000 LOG - 4 I Load R if R < 0. ~ < 0) => R. 
LLT 140410 LOG - 4 SRV If A .LT. o. 1 => • else 0 => A. 
LNE 060002 LOG - 4 I Load R if R <> 0. (R <> 0) => R. 
LNE 140412 LOG - 4 SRV If A .NE. 0, 1 =>A, else 0 =>A. 
LT 060017 LOG - 5 I Logic set true. 1 => R. 
LT 140417 LOG - 5 SRV Logicize true. 1 => A. 

7.3.13. Memory reference/General register to register 

Mnem Op Code Typ c cc Modes Description 

ACP 132--- MGR - - I Add character pointer. (321X, RI only, 

AIP 172--- MGR 
see SCC) 

2 1 I Add indirect pointer. (321X) 
LCC 112--- MGR - - I Load character via char pointer. (321X, 

LIP 152--- MGR - - I r~ad indirect pointer. (321X) sec 132--- MGR - - I Store character via char R01nter. (321X) 
TCNP 1754-- MGR - 1 I Test for C null pointer. (321X, R) 

7.3.14. Mode Operations 

Mnem OpCode Typ c cc Modes Description 

DBL 000007 MOD - - SR Enter double-wee mode. 
DXA 000011 MOD - - SRVI OBSOLETE. nter 16K sectored mode. 

E16S 000011 MOD - - SRVI 
~Use E16S) 

nter P300 16K sectored mode. 
E321 001010 MOD - - SRVI Enter P500 321 mode. 
E32R 001013 MOD - - SAVI Enter P300 32K relative mode. 
E32S 000013 MOD - - SAVI Enter P300 32K sectored mode. 
E64R 001011 MOD - - SRVI Enter P300 64K relative mode. 
E64V 000010 MOD - - SRVI Enter P400 64K virtual mode. 
ESIM 000415 MOD - - SRv1• OBSOLETE. Enter standard interrupt 

mode. 

7-22 Prime RD&E Restricted 



PE-Tl 1300 Hacker's Gulde to the Prime 

Mnem OpCode Typ c cc Modes Description 

EVIM 000417 MOD SRVI* OBSOLETE. Enter vectored interupt 
mode. 

EXA 000013 MOD - - SRVI OBSOLETE. Enter 32K sectored mode. 

PTLB 000064 MOD 6 5 VI* 
~Use E32S) 

urge TLB (non-10). L, R2, R3. (CRE 
first) 

RTS 000511 MOD VI* Reset time slice with A, R2. 
SGL 000005 MOD - SR Enter single-precision mode. 
STPM 000024 MOD - VI' Store processor model via XB. 
STIM 000510 MOD 6 5 VI Store process timer at XB. (48 bit) 

7.3.15. Memory-reference Operations 

Mnem Op Code Typ c cc Modes Description 

A 004--- MR 2 1 I Add. R + IEAJ32 => R. (RI) 
ADD -14--- MR 2 1 SRV Add. A+ EA 16 =>A. (Long -15400) 
AOL -15414 MR 2 1 v Add Ion~ L + ~EAJ32 => L. 
AH 024--- MR 2 1 I Add hal ord. H + ~EA!16 => RH. (RI) 
ANA -06--- MR - SRV And. AND(A, [EA 16 => A. (Long: 

-07400) 
ANL -07414 MR - v And long. AND(L, [EA!32~ => L. 
c 142--- MR 1 1 I Compare R with (EA)3 . ~ ~ 
CAS -22--- MR 1 1 SRV Skip 0, 1 ,2 if A >,=,< E )16. (Long: 

-23400) 
CH 162--- MR 1 1 I Compare RH wi~ (E~16. (RI) 
CLS -23414 MR 1 1 v Sk1r> 0,1,2 1f L >,-,< [ A~2. 
CREP -21410 MR R OBS. Call re-ent. proc. + 1 => [S+ 1 )16, 

EA=> P. 
D 144--- MR 3 5 I Divide. (R,R+1)/(EA]32 => R; REM=> R 

DAD -14--- MR 2 SR 
+ 1. (RI) 

1 Dbl. add. (A,B)+[EA)32 => A,B w/hole. 

DFA 0352-- MR 5 
~P, Lon~: -15400) 

3 I bl fltg a d. DFR + [EA]64 => DFR. tRI) 
DFAD -15410 MR 3 5 RV Dbl fltg add. DFAC + [EA~64 => DFA . 
DFC 0152-- MR - 1 I Dbl fltg compare DFR_to E~64. (RI) 
DFCS -23410 MR 6 5 RV Skip 0,1,2 1f DFAC >,-,< EA 64. 
DFD 0742-- MR 3 5 I Db fltg divide. DFAC/(E ] => DFAC. 

DFDV -37410 MR 3 5 RV 6R~/ fltg divide. DFACi[EAW4 => DFAC. 
DFL 0142-- MR I Dbl fltg load. fEAJ64 => D AC. (RI) 
DFLD -05410 MR - - RV Dbl fltg load. EA 64 => DFAC. 
DFLX -33410 MR v Load dbl fltg index. 4*[EA]16 => X. (No 

DFM 0552-- MR 3 5 I ~bl fltg multiply. DFAC . [EA]64 => 

DFMP -35410 MR 3 5 RV 
DFAC. (RI) 
Dbl fltg multiply. DFAC * [EA)64 => 
DFAC. 

DFS 0542-- MR 3 5 I Dbl fltg subtract. DFAC - [EA]64 => 

DFSB -17410 MR 3 5 RV 
DFAC. (RI) 
Dbl fltg subtract. DFAC (EA)64 => 
DFAC. 

DFST 0342-- MR I Dbl fltg store. DFAC => IEAJ64. 
DFST -11410 MR - RV Dbl fltg store. DFAC => EA 64. 
DH 164--- MR 3 5 I Divide halfword. Ri!EA 16 => RH; RM 

DIV -36--- MR 3 5 SR 
=> RL. (RI) 
Divide. (A,B)31/[EA)16 => A; REM => 
B. (Long: -37400) 
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Mnem Op Code Typ c cc Modes Description 

DIV -36--- MR 3 5 v Divide. U[EA)16 => A, REM => 

DLD -04--- MR - - SR 
B. (Long: -37400) 
Double load. [EA)32 => A,B. (DP) 
~ong: -05400) 

DM 1540-- MR - 1 I ecr memory. [EAJ~} - 1 => WA)32. 
DMH 1740-- MR - 1 I Deer memory hal ord. [EA 16 - 1 => 

DSB -16--- MR 2 1 SR 
~A)16. 

bl subtract. (A,B)-[EA) => A,B w/hole. 

DST -10--- MR - - SR 
b°P, Long: -17400) 

ouble store. (A,B) => (EA)32. 

DVL -37414 MR 3 5 v 
b°P,Long: -11400) 

ivide long. (L,E}/(EA]32 => L; REM => 
E. 

EAA -03404 MR - R Elf. addr to A. EA=> A. 
EAL -03404 MR - v Elf. addr to L. EA => L. 
EALB 1144-- MR - - I Elf. addr to LB. EA => LB. 
EALB -27410 MR - v Elf. addr to LB. EA => LB. 
EAR 146--- MR - I Elf. addr to R. EA=> R. 
EAXB 1344-- MR - - I Elf. addr to XB. EA=> XB. 
EAXB -25410 MR - - v Elf. addr to XB. EA=> XB. 
EIO 070--- MR - 7 1· Execute EA as 1/0 inst. CCEQ -> 

success. 
EIO -31404 MR - 7 v· Execute EA as 1/0 inst. CCEQ -> 

success. 
ENTR -03414 MR - - R OBSOLETE. Enter recursive proc stack. 
ERA -12--- MR - - SRV Exclusive or. XOR(A ~EA)16) => A. 
ERL -13414 MR - v Exclusive or Ion,. XO (L, [EAg2( => L. 
FA 0350-- MR 3 5 I Fltg add. FAG+ EAJ32 =>FA . RI) 
FAD -15404 MR 3 5 RV Fltg add. FAG+ EA 32 =>FAG. 
FC 0150-- MR - 1 I Fltg compare FAC with f EA/32. (RI) 
FCS -23404 MR 6 5 RV Skip 0,1,2 if FAG>,=,< EA 32. g11l 
FD 0740-- MR 3 5 I Fltg divide. FAG/ IE~32 =>FA . 
FDV -37404 MR 3 5 RV Fltg divide. FAG I EA 32 =>FAG. 
FL 0140-- MR - I Fltg load. IEAJ32 => AC. (RI) 
FLD -05404 MR - - RV Fltg load. EA 32 =>FAG. 
FLX -33404 MR - - RV Load flt?i index. 2•(E~16 => X.~No X~ 
FM 0550-- MR 3 5 I Fl~ m" Uply FAC' l I' •> AC. ( I) FMP -35404 MR 3 5 RV Fltg multiply. FAG• EA 32 => FAG. 
FS 0540-- MR 3 5 I Fltg subtract. FAG - EA 32 =>FAG. (RI) 
FSB -17404 MR 3 5 RV Fltg subtract. FAG - EA 32 =>FAG. 
FST 0340-- MR 3 5 I Fltg store. FAG=>~ A~ 2. 
FST -11404 MR 3 5 RV Fltg store. FAG=> EA 32. 
I 102--- MR - - I Interchange R with EA 32. (R 
IH 122--- MR - - I Interchange RH wit [EA]16. fu~l 
IM 1140-- MR 1 I Iner memory. (EA)32 + 1 => [ A)32. 
IMA -26--- MR - SRV Exchange memory and A. (LONG: 

-27400/ 
IMH 1340-- MR 1 I Iner ha tword. (E';/16 + 1 => [EA)16. 
IRS -24--- MR - SRV Inc, replace, an skip if zero. (Long: 

-25400) 
JDX -33410 MR - - R Decrement X & jumP. if not zero. ~No X~ 
JEQ -05414 MR - - R OBSOLETE. Jump 1f A .EQ. 0, E => . 
JGE -17414 MR - - R OBSOLETE. Jump if A .GE. 0, EA=> P. 
JGT -13414 MR - - R OBSOLETE. Jump if A .GT. 0, EA=> P. 
JIX -33414 MR - - R Increment X & jump if not zero. (No X) 
JLE -11414 MR - - R OBSOLETE. Jump if A .LE. 0, EA=> P. 
JLT -15414 MR - - R OBSOLETE. Jump if A .LT. 0, EA=> P. 
JMP 1342-- MR - - I Jump. EA=> P. 
JMP -02--- MR - - SRV Jump (uncond). EA => PB,P. (Long: 

-03400) 
JNE -07414 MR - - R OBSOLETE. Jump if A .NE. 0, EA=> P. 
JSR 166--- MR - - I Jump to subr. P => RH, EA32 => P. 
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Mnem Op Code Typ c cc Modes Description 

JST -20--- MR - SRV Jump & store. P => [EA]16, EA+1 => 

JSX -73414 MR - RV 
P. (Long: -021400) 
Jump & save in X P => X. EA=> P. (No 
X) 

JSXB 1542-- MR - I Jump & set XB. P => XB, EA=> P. 
JSXB -31410 MR - - v Jump & set XB. PB => XB, EA => PB. 
JSY -30--- MR - - v Jump & save in Y. P => Y, EA => 

P. (Long: -031400) 
L 002--- MR - I Load R. ,EAJ32 => R. (RI) 
LOA -04--- MR - SRV Load A. EA 16 =>A. (Long: -05400) 
LOAR 11 0--- MR 5 ~·) Load addressed register. 
LOL -05414 MR - Load long. (EA]32 => L. 
LDLR -13404 MR - 5 ~~~ Load long from addressed reg. 
LOX -72--- MR Load X. (EA]16 => x. (No X, Long: 

-7341~ 
LOY -73404 MR - v Load . ~A]16 => Y. (No X) 
LH 022--- MR - I Load ha ord. (EA]16 => RH. (RI) 
LHL1 010--- MR - - I Load halfwd shifted by 1. LS([EA]16, 1) 

LHL2 030--- MR - I 
=>RH. (R) 
Load halfwd shifted by 2. LS([EA]16,2) 

LHL3 072--- MR - I 
=>RH. (R) 
Load halfwd shifted by 3. LS([EA]16,3) 
=>RH. (R) 

M 104--- MR - I Multiply. R • 1;AJ32 => ~R,R+1J. \RI) 
MH 124--- MR 3 5 I Multiply hal ord. R • ( A 16 => 

MIA 150--- MR - I 
R. (R8 
OBS LETE. Microcode execute A. 

MIA -25404 MR - v OBSOLETE. Microcode execute A. 
MIB 170--- MR I OBSOLETE. Microcode execute B. 
MIB -27404 MR - v OBSOLETE. Microcode execute B. 
MPL -35414 MR - v Multiply long. L •JEA]32 => L,E. 
MPY -34--- MR 3 - v Multiply. A • [ A]16 => A,B. (Long: 

MPY -34--- MR 3 SR 
-35400) 

- Multiply. A • [EA)16 => (A,B)31. (Long: 
-35400~ 

N 006--- MR - I And. A O(R, [E~32~ => R. (R~ 
NH 026--- MR - I And halfword. A D( H, [EA)1 ) => RH. 

0 
~I) 

046--- MR - I r. OR(R, [EAg2) => R.JRI) 
OH 066--- MR - I Or halfword. R(RH, [ A)16) => RH. 

~I) 
ORA -07410 MR v r. OR(A, [EA)16) => A. 
PCL 1142-- MR 6 5 I Procedure call. 
PCL -21410 MR 6 5 v Procedure call. 
ROT 050--- MR 4 - I Rotate. Shift(R,[E-116) => R. 
s 044--- MR 2 1 I Subtract. R - [EA)3 => R. (RI) 
SBL -17414 MR 2 1 v Subtract lonrfw L - (EAJ32 => L. 
SH 064--- MR 2 1 I Subtract hal ord. RH - [EA)16 => RH. 

hRI) 
SHA 032--- MR 4 I rithmetic shift. ShiftlRXEA~16) => R. 
SHL 012--- MR 4 - I Logical shift. Shift&R, E ]16 => R. 
ST 042--- MR - I Store. R => [E~3 . 
STA -10--- MR - SRV Store A. A=> [ A]16. (Long: -11400) 
STAR 130--- MR 5 1(·) Store addressed register. 
STH 062--- MR - I Store halfword. RH=> JEA]16. 
STL -11414 MR v Store long. L => [EA]3 . 
STLR -07404 MR 5 ~~~ Store long into retster(EA). 
STX -32--- MR Store X. X => EA)16. (No X, Long: 

-3340~ 
STY -73410 MR - v Store . Y => [EA~6. (No X) 
SUB -16--- MR 2 1 SRV Subtract. A - [ A]16 => A. (Long: 

-17400) 
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Mnem OpCode Typ c cc Modes Description 

TM 1150-- MR - 1 I Test memory. (hEA~2::0) =>CC. 
TMH 1350-- MR - 1 I Test memory al ord. ([EA)16::0) => 

cc. 
x 1146-- MR - - I Exclusive OR. XOR(R, [EA)32) => 

XEC -03410 MR - - RV 
R. (RI) 
Execute instruction at EA. 

XH 1346-- MR - - I Exel. OR halfword. XOR(RH, [EA)16) => 
RH. (RI) 

ZM 1 06--- MR - - I Zero memory. 0 => [EA)32. 
ZMH 126--- MR - - I Zero memory halfword. O => [EA)16. 

7.3.16. Programmed 1/0 Operations 

Mnem OpCode Typ c cc Modes Description 

INA 130--- PIO - - SR' Input to A. 
OCP 030--- PIO - - SR' Output control pulse. 
OTA 1 70--- PIO - SR' Output from A. 
SKS 070--- PIO - - SR' Skip if condition set. 
SMK 170020 PIO - - SR' OBSOLETE. Set interrupt masks. 

(P1 OO-P300) 

7.3.17. Quad Floating Point Operations 

Mnem OpCode Typ c cc Modes Description 

OFAD 0754-- QAD 3 5 I Quad fltg add. QAC + [EA)112 => QAC. 
QFAD -13410 QAD 3 5 v Quad fltg add. OAC + [EA)112 => QAC. 

QFC 1156-- OAD - 7 I 
~xt:2/ 

uad loating compare OAF to [EA)112. 
gi1) 

QFCM 140570 OAD 3 5 VI uad fltg complement. -QAC => QAC 
QFCS -13410 QAD 6 5 v Skip 0,1,2 if QAC >,=,<~EA)128. (Ext: 6) 
QFDV 1154-- QAD 3 5 I Quad fltg divide. QA I [EA)112 => 

OAC. 
QFDV -13410 OAD 3 5 v Quad fltg divide. QAC I [EA)112 => 

QAC. lExt: 5) 
QFLD 0750-- QAD - - I Quad Ilg load. [EllJ112/128 => QAC. 
QFLD -13410 OAD - - v Quad fltg load. [ AJ112/128 => OAC. 

QFLX -33414 QAD - - v ~xt: o~ 
uad Ilg load index. [EA)*S => X,Y. (No 

QFMP 1152-- OAD 3 5 I 
X) 
Quad fltg multiply. QAC • [EA)112 => 
QAC. 

OFMP -13410 OAD 3 5 v Quad fltg mpy. OAC' [EA)112 => OAC. 

QFSB 0756-- QAD 3 5 I 
~xt:4) 

uad fltg subtract. QAC - [EA)112 => 
QAC. 

QFSB -13410 QAD 3 5 v Quad fltg sub. QAC - [EA)112 => QAC. 

~xt:3~ QFST 0752-- OAD - - I uad Ilg store. QAC => [EA)128. 
QFST -13410 QAD - v Quad fltg store. OAC => [EA)128. (Ext: 

1) 
QINQ 140572 QAD 3 5 VI Convert quad to integer. 
QIQR 140573 QAD 3 5 VI Convert quad to integer rounded. 
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7 .3.18. Register AP Operations 

Mnem OpCode Typ c cc Modes Description 

STCH 060136 RAP - 7 I Store cond. halfwd. IF RL=[EA]16, 

STEX 060027 RAP 6 5 I 
RH=>[EA]16. 
Stack extend by R. 

7 .3.19. Register Generic Operations 

Mnem Op Code Typ c cc Modes Description 

ADLR 060014 RGN 7 Add LINK to R. 
CGT 060026 RGN 6 5 Computed go to. 
CHS 060040 RGN - Chan~e sign of R. 'R~1) => R(1). 
CMH 060045 RGN Compement RH. 'R =>RH. 
CMR 060044 RGN Complement R. 'R => R. 
CR 060056 RGN - Clear R. O => R. 
CRBL 060062 RGN - - Clear R left bbte. O => R~1-8). 
CRBR 060063 RGN - Clear R right yte. O => (9-16). 
CRHL 060054 RGN - Clear RH. 0 => RH. 
CRHR 060055 RGN - - Clear R right halfword. O => R~ 7-32). 
CSR 060041 RGN 5 - Copy & save sign. R(1) => C, => R(1). 
DCP 060160 RGN - - Decrement character pointer. (321X) 
DH1 060130 RGN 2 1 Deer RH by 1. RH - 1 => RH. 
DH2 060131 RGN 2 1 Deer RH by 2. RH - 2 => RH. 
DR1 060124 RGN 2 1 Deer R by 1 . R - 1 => R. 
DR2 060125 RGN 2 1 Deer R by 2. R - 2 => R. 
ICBL 060065 RGN Exchange bytes. O => RH(1-8) => 

ICBR 060066 RGN - I 
RH~-16). 
Exe ange bytes. 0 => RH(9-16) => 

ICHL 060060 RGN - - I 
RH(1-8). 
Interchange halfwords. RH => RL, 0 => 
RH. 

ICHR 060061 RGN - - I Interchange halfwords. RL => RH, 0 => 
RL. 

ICP 060167 RGN - I Increment character ~inter. (321X) 
IH1 060126 RGN 2 1 I Iner halfword by 1. R + 1 => RH. 
IH2 060127 RGN 2 1 I Iner halfword b~2. RH+ 2 =>RH. 
INK 060070 RGN - - I Input keys to R . 
IR1 060122 RGN 2 1 I Iner R by 1. R + 1 => R. 
IR2 060123 RGN 2 1 I Iner R by 2. R + 2 => R. 
IRB 060064 RGN - I Interchange bytes. RH(1-8) <=> 

RH(9-16). 
IRH 060057 RGN I Interchange halves. RH <=> RL. 
OTK 060071 RGN 7 6 I Output keys from RH. (RH]=> KEYS. 
PIO 060052 RGN I Pos tor int divide. R => R+1; w/ sign 

extend. 
PIDH 060053 RGN I Pos RH for div. RH => RL; RH(1) => 

RH(2-16). 
PIM 060050 RGN 3 5 Pos after int multiply. (R+~ => R. 
PIMH 060051 RGN 3 5 Pos RH after int multii:Jly. L => RH. 
SHL1 060076 RGN 4 Shilt halfword left 1. LS~H, 1 l => RH. 
SHL2 060077 RGN 4 Shift halfword left 2. LS RH, 2 => RH. 
SHR1 060120 RGN 4 Shilt halfword right 1. R ~RH, 1 l => RH. 
SHR2 060121 RGN 4 Shift halfword ri~ht 2. RS RH, 2 => RH. 
SL1 060072 RGN 4 Shilt halfword let 1. LS~H, 1 l => R. 
SL2 060073 RGN 4 Shift halfword left 2. LS RH, 2 => R. 
SR1 060074 RGN 4 Shift halfword right 1. R ~RH, 1 l => R. 
SR2 060075 RGN 4 - Shilt halfword right 2. RS RH, 2 => R. 
SSM 060042 RGN - - Set sign minus. 1 => R\1 ). 
SSP 060043 RGN Set sign plus. O => R(1 . 
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Mnem OpCode Typ c cc Modes Description 

STCD 060137 RGN - 7 I Store cond. IF R+1 = [EA]32, R => 
lfAJ32. 

TC 060046 RGN 3 1 I wo's complement R. -R => R. 
TCH 060047 RGN 3 1 I Two's complement RH. -RH => RH. 

7.3.20. Shift Operations 

Mnem OpCode Typ c cc Modes Description 

ALL 0414-- SH 4 - SRV A left logical. 
ALR 0416-- SH 4 - SRV A left rotate. 
ALS 0415-- SH 3 - SRV A left shift (arith). 
ARL 0404-- SH 4 - SRV A right logical. 
ARR 0406-- SH 4 - SRV A right rotate. 
ARS 0405-- SH 4 - SRV A right shift (arith). 
LGL 0414-- SH 4 5 SRV OB OLETE. A left logical. (Use ALL) 
LGR 0404-- SH 4 5 SRV OBSOLETE. A right logical. (Use ARL) 
LLL 0410-- SH 4 - SRV Long left lo~ical. 
LLR 0412-- SH 4 - SRV Long left ro ate. 
LLS 0411-- SH 3 5 SRV Long left shift. (SR -> B(1) ignored) 
LRL 0400-- SH 4 - SRV Long right lotcal. 
LRR 0402-- SH 4 - SRV Long right ro ate. 
LRS 0401-- SH 4 - SRV Long right shift. (SR -> B(1) ignored) 

7.3.21. Skip Operations 

Mnem OpCode Typ c cc Modes Description 

NOP 101000 SKP - - SRV No operation (faster on certain 

SAR SKP 
machines). 

10026- - - SRV Skip if A~~ reset. 
SAS 10126- SKP - - SRV Skip if A n set. 
SEQ 100040 SKP - - SRV OBSOL E. Skip if A .EQ. 0. !Use SZE! 
SGE 100400 SKP - - SRV OBSOLETE. Skip if A .GE. 0. Use SPL 
SGT 100220 SKP - - SRV Skip if A .GT. 0. 
SKP 100000 SKP - SRV Skip one word. 
SLE 101220 SKP - - SRV Skip if A .LE. 0. 
SLN 101100 SKP - - SRV SkiJJ if A bit 16 set. 
SLT 101400 SKP - SRV OBSOLETE. Sktc if A.LT. 0. (Use SMI) 
SLZ 100100 SKP - - SRV Skip if A bit 16. Q. 0. 
SMCR 100200 SKP - - SRV Skip if machine check reset. 
SMCS 101200 SKP - - SRV Skip if machine check set. 
SMI 101400 SKP - SRV Skip if A.LT. 0. 
SNE 101040 SKP - - SRV OBSOLETE. Skip if A .NE. 0. (Use SNZ) 
SNR 10024- SKP - - SRV' OBSOLETE. Skip if sense switch N 

reset. 
SNS 10124- SKP - - SRV' OBSOLETE. Skip if sense switch N set. 
SNZ 101040 SKP - - SRV Skip if A .NE. 0. 
SPL 100400 SKP - - SRV Skip if A .GE. 0. 
SPN 100200 SKP - - SRV OBSOLETE. Skip if machine check 

SPS 101200 SKP - - SRV 
reset. Luse SMCR) 
OBSO ETE. Skip if machine check set. 

SR1 100020 SKP - - SRV' 
~seSMC~ 

BSOLET . Skip if sense switch 1 
reset. 

SR2 100010 SKP - - SRV' OBSOLETE. Skip if sense switch 2 
reset. 
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Mnem OpCode Typ c cc Modes Description 

SR3 100004 SKP SRV• OBSOLETE. Skip if sense switch 3 
reset. 

SR4 100002 SKP SRv· OBSOLETE. Skip if sense switch 4 
reset. 

SAC 100001 SKP SRV Skip if CBIT reset. 
SS1 101020 SKP SRv• OBSOLETE. Skip if sense switch 1 set. 
SS2 101010 SKP - SRv• OBSOLETE. Skip if sense switch 2 set. 
SS3 101004 SKP SRv· OBSOLETE. Skip if sense switch 3 set. 
SS4 101002 SKP SRv• OBSOLETE. Skip if sense switch 4 set. 
SSC 101001 SKP SRV Skip if CBIT set. 
SSA 100036 SKP - SRv• OBSOLETE. Skip if all sense switches 

reset. 
SSS 101036 SKP - SRv· OBSOLETE. Skip if all sense switches 

set. 
SZE 100040 SKP SRV Skip if A .EO. 0. 

7 .3.22. P300 Virtual Memory Operations 

Mnem OpCode Typ c cc Modes Description 

EPMJ 000217 VM - - SR OBSOLETE. Enter page mode & jump 

EPMX 000237 VM - SR 
g'300). 

BSOLETE. Enter page mode & jump 

ERMJ 000701 VM - - SR 
to ucode lf30~. 
OBSOLE E. nter restricted mode & 

ERMX 000721 VM - SR 
jumB (P300). 
OB . Enter restr'd mode & jump to 
ucode (P300). 

EVMJ 000703 VM - - SR OBSOLETE. Enter virtual mode & jump 

EVMX 000723 VM - - SR 
g'300). 

BS. Enter virtual mode & jump to 

LPMJ 000215 VM SR 
ucode (P300). 
OBSOLETE. Leave page mode & jump 

LPMX 000235 VM - - SR 
g'300). 

BS. Leave page mode & jump to 
microcode (P300). 
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8. Operational Procedures 

8.1. Front Panel Controls 
Switch Function 

POWER 

KEY LOCK 

MASTER CLEAR 

REMOTE ENABLE 

turns power on/off 

locks/unlocks next 3 switches 

initialize system 

permits remote access 

REMOTE PRIVILEGE selects remote privilege level 

MUL Tl STREAM 

ISU 1 

ISU2 

select multiple stream mode (both ISUs)(P850) 

select Instruction Stream Unit 1 (P850) 

select Instruction Stream Unit 2(P850) 

8.2. Standard VCP Procedures 

8.2.1. Cold start 
1. Turn on power to equipment: supervisor terminal, CPU, disk drives, other 

peripherals. 

2. For all machines(from first partition on drive O, first controller): 

SYSCLR 

For Primos: 

BOOT 14114 

or, for Primos II: 

BOOT 10114 

3. For other than first partition: 

SYSCLR 

For Primos: 

BOOT 4114 
PHYSICAL DINICE=physical device number 

or, for Primos II: 

BOOT 114 
PHYSICAL DINICE=physica/ device number 

4. Add '20 to the device number for first partition on second controller ('27). See 
section 8.3 for other boot switch settings. 

5. To bring up Primos from Primos II: 

PRIMOS [directory containing, Primos] 

Option need not be specified if booting from same directory as last time. 
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For other boot options or devices see the Boot Device Table, section 8.3. 

8.2.2. Warm Start 
If a warm start is desired to reset a controller while the CPU is still running, hit the ESCAPE key 
twice to access the VCP/CP and then type STOP. 

1. For 50 series machines, type in: 

SYSCLR 
RUN 
RUN 

2. For 9000 and 2000 machines {CP), type in: 

WARMstart 

8.2.3. Tape Dump 
For 9000s, type: 

TAPEdump unit 

For 50 series, type: 

Drive O 
SYSCLR 
RUN 775 

Drive 1 
SYSCLR 
RUN 776 

8.3. Boot Device Settings 

8.3.1. Booting from SMDs 

Drive 2 
SYSCLR 
A 7 
775 
I 
SS 2 
RUN 

H D E F P 0 unit C 1 1 00 Storage Module 
t--'--''--''--''--''----lt----1---1--.---1--.~~---1 

0 unit B T 101 Magtape 

111 Pal Boot 

Field Description Octal 

H Bypass CONFIG file; prompt for COMDEV & 100000 
PAGING 

D Enable the ring O debugger 040000 

E Enter the debugger during coldstart 020000 

F Boot from first partition on drive O, controller O 010000 

p Continue boot to PRIMOS 004000 

unit Drive unit number 000600 

c Controller number 000060 
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Drive 3 
SYSCLR 
A 7 
775 
I 
SS 3 
RUN 

Hex 

8000 

4000 

2000 

1000 

0800 

0180 

0030 
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Field Description 

Rel Relocate boot file to ending address of: 

00 - end of physical memory 
01 - 16K 
10 - 32K 
11 - 48K 

A Suppress auto-start of program 

B Halt to allow baud rate change 

T Drive type: 

0 - 9-track 
1 - 7-track 

8.4. Formatting disks: MAKE 
To make a new disk from scratch (never on a Prime), use: 

MAKE -PART partition-name -DISK pdev -DT device-type 
-FMT -NO_INIT -NEW_DISK 

To remake an existing pack, use: 

MAKE -PART partition-name -DISK pdev -DT drive-type 
-NO_INIT 

Common device types are: 

SMD 80 Mb or 300 Mb removable packs. 

Octal Hex 

000600 0180 

000100 0040 

000040 0020 

000020 0010 

MODEL_ 4475 315 Mb fixed media (dark brown front, Century Data). 
MODEL_ 4 735 500 Mb fixed media (pickeral). 
MODEL_ 4845 770 Mb fixed media (beluga). 

Commonly needed options: 

-SPLIT (number-of-paging-records 
Split the disk into paging and file system parts. If not supplied, MAKE will ask for the 
number of paging records. 

-IC Make the disk for an intelligent controller (ICOP mode controller). Uses dynamic 
badspotti ng. 

-AC Make the disk compatible with all controllers. Can not use mirroring. 
-ROBUST 

Make the partition a robust partition (CAM files only). 

For further info, see MAKE in the commands chapter (2.7). 

8.5. Disk maintianance: FIX DISK 
To check a disk for damage but do no correcting: 

FIX_DISK -DISK pdev 

To quickly fix quotas or robust partitions (fast mode). use: 

FIX_DISK -DISK pdev -FIX -FAST 
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Otherwise, do a normal disk repair: 

FIX_DISK ·DISK pdev -FIX -DUFE -CMPR 

For further options, see FIX_DISK in the commands chapter (2.7) 

8.6. Adding & changing user configurations: EDIT _PROFILE 
To invoke EDIT_PROFILE, enter: 

EDIT_pROFILE 

Then, to add a user, enter the underlined commands at the appropriate prompts: 

> AU username -PW initial-password 
Groups: svstem-wide-groups 
Default login project: default-project 
Password lifetime in days: number-of-days 
> AU username -PROJ default-project -PROF 
Groups: project-related-groups 
Initial attach point: <partition>directory-path 
Create/change user attributes? Y 
Number of command levels: number-of-command-levels 
Number of live program invocations per command level: number-of-invocations 
Number of private, dynamic segments: number-of-segments 
Number of private, static segments: number-of-segments 
>Q 

then attach to the partition given and create the user's directory (this may be a subdirectory 
within another directory): 

A <partition>MFD 
CR directory-path 
SAC directory-path user.ALL $REST:LUR 

The ACLs may be changed, the above is a typical setting. 

Users may be changed by using the CU command in EDIT_PROFILE and deleted using the DU 
sub-command. For more information on EDIT_PROFILE see its entry in the commands chapter 
(2.7). 

8.7. VCP Commands 

Access {address I register}[ modes) 
Subcommands: 

return 
Access next location. 

Access previous location. 

number 
Replace this location with number. 

Return to VCP. 

AWARMOFF 
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Don't warmstart on power return. (UPS, 9000 series) 

A WAR MON 

Warmstart on power restore. (UPS, 9000 series) 

BOOT device-number 

Boot the CPU. 

BOO TD 

Boot CPU to PRIMOS II. (9000 series) 

BOOTP 

Boot CPU to PRIMOS. (9000 series) 

Copy start end to 

Copy memory block. Copies area between start and end to area starting at to. 

DATE 

Display the date. (9000 series) 

DIRectory [:O I :1] 

Display VCP floppy disk directory contents. (9000 series) Default is last drive displayed. 

DISPLAY address 

Display virtual memory contents. (Only when PRIMOS is running.) 

DISPLAYC address 

Continuously display virtual memory contents. (Only when PRIMOS is running.) 

DOS 

Restart PRIMOS II after interruption. (9000 series) 

Dump {register I start ena}[modes] 

Display the register or block of memory according to modes (see A). 

FETCH 

Display data according to previously set sense and data switches. 

Fill start end number 

Fill block of memory from start to end with number. 

HALT 

Stop the CPU. (9000 series) 
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HELP 

Display list of DP commands. (9000 series) 

HISTORY 

Invoke history disk editor. (6000 series) 
Subcommands ("HST>'' prompt): 

P n Print next n entries. 

N n Move n entries from current and print it. 

A Print previous entry. 

E Go to last entry. 

W Write a comment (max 256 chars). Terminate with'$'. 

F Format the history disk floppy. Erases all data. 

Q Exit to CP mode. 

LDNET [filename] 

Load a decode net file. (9000 and 6000 series). 

Lights 

PE-Tl 1300 

Display the current value of the lights register. Abbreviation may only be used on 9000 
series. 

LightsC 

Display the lights register whenever it changes. Abbreviation may only be used on 9000 
series. 

list REV 

List CPU type, part number and required rev for each CPU board. (9000 series) 

MO ABS 

Enter absolute addressing mode. 

MO BRIEF 

Enter limited diagnostic message mode. (9000 series) 

MO FULL 

Enter full diagnostic message mode. (9000 series) 

MO MAP 

Enter mapped addressing mode. (Default condition.) 
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MORFABS 

Enter absolute register set addressing mode. 

MORFCRS 

Enter current register set addressing mode. 

MORFH 

Specify that high-order half of register is to be modified. 

MORFL 

Specify that low-order half of register is to be modified. 

MOST 

Place the terminal in supervisor terminal mode. 

MOUSER 

Place the terminal in user termini mode. (2250, 9000 series) 

RCP [address] 

Run without entering supervisor terminal mode. 

REMPWD 

Set password on remote port. (9000 series) 

RUN (address] 

Start the CPU running. 

SD number 

Hacker's Gulde to the Prime 

Set data switches. Except on 9000 series, this number is destroyed by any successive 
command that uses a number. 

SEtime -mmddyy-hhmmw (-D] 

Set the date and time for the DP. (9000 series) mmddyy is month(01-12). day(01-31), 
year(00-99). hhmmw is hour(00-23), minute(00-59), and day of week(1-7, 1 =Sunday). -D 
enables automatic daylight savings time change(last Sunday of April to last Sunday of 
October). 

SPIN DOWN 

SS 

Instruct 68MB and 158MB (Winchester) drives to spin down. (2250) Must be issued before 
powering down 2250. 

Set sense switches. 
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STORE 

Store specified data according to previously set sense and data switches. 

Sysclr 

Perform limited master clear. Resets CPU and VO controllers. (Abbreviation valid only on 
9000 series.) 

SYSOUT {BUFF I IGN I INT} 

Controls output to supervisor terminal. Output is either buffered (BUFF), ignored (IGN) or 
interleaved with interactive mode (INT). (2000 and 9000 series only.) 

TAPEdump unit 

Causes CPU to dump the current memory image on to the tape on drive unit. 9000 series 
only. 

TRACE [numbetJ 

Single steps CPU for number of instructions. (2000 and 9000 series only.) 

VIRY 

Perform complete system master clear. Resets VCP, CPU and 1/0 controllers. Verifies 
VCPandCPU. 

VPSD 

Enter wired VPSD. VPSD directive must have been in CONFIG, Primos must have been 
running and machine must be halted. (2000 and 9000 only.) Old 50 series equivalent: 

SYSCLR 
RUN 600 

WARMstart 

Attempt warmstart of Primos. (9000 series.) Other machine equivalent: 

8-8 

SYSCLR 
RUN 
RUN 
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9. Peripheral 1/0 

9.1. Addresses 

Addr Device Addr Device 

00 Polling 40 PRIMAD (AIS) 
01 Paper Tape Reader 41 Digital Input 1 (DIS) 
02 Paper Tape Punch 42 Digital Input 2 
03 Unit Record Controller 1 43 Digital Output 1 (DOS) 
04 STTY 44 Digital Output 2 
05 Unit Record Controller 2 45 Disk Ctrlr iwas AOS) 
06 lnterproc. Channel (IPC) 46 Disk Ctrlr was CPI) 
07 Primenet Node Controller 1 47 PNC2 
10 ICS2 1 or ICS1 50 HSSMLC 1 
11 ICS2 2 or ICS1 51 HSSMLC 2 or MDLC 
12 Floppy disk 52 AMLC 3 or ICS1 
13 Magtape Controller 2 53 AMLC2 
14 Ma~tape Controller 1 54 AMLC 1 
15 AM C 5 or ICS1 55 MAGI Autocall 
16 AMLC 6 or ICS1 56 SMLC 
17 AMLC 7 or ICS1 57 --
20 Panel, Real Time Clock 60 Gen. Purp. IF Board 
21 Disk option B' (4002) 61 GPIB 
22 Disk Controller 3 62 GPIB 
23 Disk Controller 4 63 GPIB 
24 Disk Controller ras WCS) 64 GPIB 
25 Disk Controller was 4000) 65 GPIB 
26 Disk Controller 66 GPIB 
27 Disk Controller 2 67 GPIB 
30 IOC 1 (Parallel 1/0) 70 GPIB Test 
31 IOC2 71 ADAGE GP/400 IF 
32 AMLC 8 or ICS1 72 --
33 Versatec 73 --
34 Versatec 74 --
35 AMLC 4 or ICS1 75 --
36 ICS1 1 76 --
37 ICS1 2 77 110 Bus Test 
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9.2. AMLC 

9.2.1. OTA 01 -- Set Line Configuration 
4 5 6 7 8 10 11 12 13 14 15 16 

Line I • I DI L I Speed I FIS I PI EI Len I 

Field Description Octal Hex 

Line Line Number 170000 FOOO 
D Data Set Control 002000 0400 
L Loop Line 001000 0200 
Speed Line Speed: 000700 01CO 

0-110 BAUD 
1 - 134.5 
2 - 300 
3 -1200 
4 - Programed Clock 
5 - Strap 1 (75) 
6 - Strap 2 (150) 
7 - Strap 3 (1800) 

F ICS: reverse flow control; AMLC: Unused 000040 0020 
s Stop bits: o -1, 1 - 2 000020 0010 
p Parity: 1 - Disable Parity 000010 0008 
E Parity: O - Odd Parity, 1 - Even 000004 0004 
Len Character Length: 000003 0003 

0 - 5 Bits 
1 - 7 Bits 
2 - 6 Bits 
3-8 Bits 

9.2.2. OT A 02 -- Set Line Control 
4 11 12 13 14 15 16 

Line 

Field Description Octal Hex 

Line Line Number 170000 FOOO 

I Interrupt: 1 - Char at a time 000040 0020 

T Transmit: 1 - Enable 000010 0008 

E Echo Back: 1 - Enable 000004 0004 

B Receive: 1 - Off, Report Break 000002 0002 

R Receive: 1 - Enable 000001 0001 
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9.3. ASR 
soc soc 

BAUD OPTION-A CTL ! CTL ~ 
110 110 27 740** 
300 1010 76 340** 

1200 2010 373 340** 
9600 3410 3735 340** 

** = number of delays used by BOOT, PRIMOS 

9.4. DISK CONTROLLERS 

9.4.1. Disk Channel Program Definitions 
4 5 10 11 12 13 48 

l Op Code I Mask Various fields 

Op Ex time Field Field 
Mnem Code (µsec) Command Num use 

DHLT 0 6 Halt 
SF ORM 2 - Format 13-16 Rec Size 

23-32 Track Addr 
33-40 #Records 
44-48 Head Addr 

SSE EK 3 7.5 Seek 17 Restore 
18 Clear 
23-32 Track Addr 

DSEL 4 7.5 Select 29-32 MHD 
SREAD 5 - Read 13-16 Rec Size 

17-20 Offset 
21 SR 
23-32 Track Addr 
33-40 Rec Addr 
44-48 Head Addr 

SWRITE 6 - - 13-16 Rec Size 
23-32 Track Addr 
33-40 Rec Addr 
44-48 Head Addr 

DST ALL 7 210 Stall 
DST AT 9 9 Input Status 17-32 Mem Addr 
SS TOR A 9 Store 16 Diag Addr 

17-32 Mem Addr 
DOAR B 9 Input OAR 16 Mem Addr 
SLOAD c 9 Load 16 Diag Addr 

17-32 Mem Addr 
SOMA D 6 Channel Address 13-16 Chain 

17-32 Chan Addr 
DINT E 6+CPU Interrupt 17-32 Vect Addr 
DTRAN F 6 Transfer 17-32 Trans Addr 
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Bit Description Octal Hex 

5 If 0, do not execute inst if: 004000 0400 
If 1, execute inst if: 

6 No function. Reserved for "selected diskfile is 002000 0200 
write protected." 

7 Last read or write record inst caused a DMA 001000 0100 
overrun, check error, controller parity error or 
header check failure (status word bits 2,4,5, or 6 
set). 

8 Selected MHD is seeking. 000400 0080 

9 Selected diskfile has an error condition (status 000200 0040 
word bits 14, 15, or 16 are set). 

10 For dual port operation only. Selected diskfile is 000100 0020 
busy servicing the "other" controller. 

9.5. Disk Device Numbers (PDEV) 
Rev 21.0: 

4 5 8 9 11 12 13 15 16 

First NHeads Ctlr I RI Unit IN I 

Field Description Octal Hex 

First (Offset to First Head)/2 170000 FOOO 

NHeads (Number of Heads)/2 007400 OFOO 

Ctlr Controller: 000340 OOEO 

0- ('24) 
1 - ('26) 
2- ('25) 
3 - ('22) 
4- ('45) 
5- ('27) 
6- ('46) 
7- ('23) 

R Reserved. Must be 1. 000020 0010 

Unit Unit (Inc. bit 16 for Diskette) 000016 OOOE 

N LSB of Number Heads 000001 0001 

Pre-rev 21.0: 

4 5 8 9 10 11 13 14 15 16 

First I NHeads I Ctlr I Type I Unit IN I 
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Field Description Octal Hex 

First (Offset to First Head)/2 170000 FOOD 

NHeads (Number of Heads)/2 007400 OFOO 

Ctlr Controller: 000300 ooco 
0 - 1 ('26) 
1 - 3 ('22) 
2 - 2 ('27) 
3-4('23) 

Type Type of Controller: 000070 0038 

0 - 4000 MHD 
1 - 4000 FHD 
2 - Diskette 
3 - 4003 8 Sectors!T rack 
4 - 4003 FHD 
5 - 4003 32 Sectors!Track 
6 - 4004 Storage Module 
7 - Reserved 

Unit Unit (Inc. bit 16 for Diskette) 000006 0006 

N Diskette: Low Bit of Unit 000001 0001 
Storage Module: LSB of Number Heads 

9.6. Disk Errors 

9.6.1. Diskette Controller 

Field Description Octal Hex 

- Bad Record Identifier 177777 FFFF 

Device Not Ready 177776 FFFE 

1 Normal End of Instruction 100000 8000 

2 Sector Not Found 040000 4000 

3 Checksum Error on Sector ID 020000 2000 

4 Track Error (head misposition) 010000 1000 

5 Bad OT A or Not Ready 004000 0800 

6 Deleted Data Mark Read 002000 0400 

7 DMx Overrun 001000 0200 

8 Chksum err, Write Prot. Violation, Inoperable on 000400 0100 
Write or Format 

9-15 Unused 000376 OOFE 

16 Not Ready 000001 0001 

- Redundant Int. (Warm Start) 000000 0000 
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9.6.2. Storage Module (4004 Controller) 

Field Description Octal Hex 

- Bad Record Identifier 177777 FFFF 

- Device Not Ready (DOS) 177776 FFFE 

Memory Parity Error During DMx 177775 FFFD 

- No controller 177774 FFFC 

Hung controller 177773 FFFB 

1 Bit 1 Always On 100000 8000 

2 DMA Overrun 040000 4000 

3 Write Protect 020000 2000 

4 Read Check 010000 1000 

5 Data Parity Error 004000 0800 

6 Header Check 002000 0400 

7-10 Unused 001700 0360 

11 Busy(Dual Port Only) 000040 0020 

12 Unused 000020 0010 

13 Seeking 000010 0008 

14 Illegal Seek 000004 0004 

15 Select Error 000002 0002 

16 Not Ready (hardware) 000001 0001 

- Redundant Int. (Warm Start) 000000 0000 

9.7. DMx control words 

9.7.1. OMA 

12 13 16 

0 -Word Count Segment 

Starting Address 

OTA '14dd: 
4 5 6 16 

I Nchan IO I Chan Address 

Nchan = Number of channels - 1. 
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9.7.2. DMC 

16 

01 1~~~~~~-S_ta_r_t_A_dd_r_e_ss~~~~~~ 
. End Address 

OTA '14dd: 
4 5 6 16 

I Nchan I 1 I Chan Address 

Nchan = Number of channels - 1. 

9.7.3. DMQ 
9 10 16 

0 Read Pointer 

Write pointer 

2 

3 

oI 
Mask 

Mask= length (of Queue) - 1. 
length= 2K (4$KS10) 
(Queue must be on 2K boundary.) 

lHO bits phy addr 

INPUT: End of Range if no room. 
OUTPUT: EOR if empty (not w/last entry). 

9.7.4. DMT 
Device Defined. 
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9.8. Magtape 

9.8.1. Command Bit Definitions 

Field Description Octal Hex 

1 Select Transport (bits 9-12) 100000 8000 

2 O=>File Operation, 1=>Record Op 040000 4000 

3 0=>Read/Write Op, 1 =>Spacing Op 020000 2000 

4 1=>9-Track Read and Correct 010000 1000 

5 0=>Binary, 1 =>BCD (7-track only) 004000 0800 

6 0=>7-Track Transport, 1=>9-Track 002000 0400 

7 Unused 001000 0200 

8 1 =>2 Characters per Word 000400 0100 

9 1=>Forward Motion (bits 10, 11=0) 000200 0080 

10 1 =>Reverse Motion (bits 9, 11, 12=0) 000100 0040 

11 1=>Rewind (bits 9,10,12=0) 000040 0020 

12 1 =>Write Order 000020 0010 

13 Select Transport O 000010 0008 

14 Select Transport 1 000004 0004 

15 Select Transport 2 000002 0002 

16 Select Transport 3 000001 0001 

9.8.2. Magtape Commands 

Octal Hex Description 

100000 8000 Select Transport (7 and 9 track) 

000040 0020 Rewind to BOT (7 and 9 track) 

022100 2440 Backspace File Mark, 9-track 

020100 2040 Backspace File Mark, 7-track 

062100 6440 Backspace Record, 9-track 

060100 6040 Backspace Record, 7-track 

022220 2490 Write File Mark, 9-track 

020220 2090 Write File Mark, 7-track 

062200 6480 Forward Space Record, 9-track 

060200 6080 Forward Space Record, 7-track 

022200 2480 Forward Space File Mark, 9-track 

9·8 Prime RD&E Restricted 



PE-Tl 1300 Hacker's Gulde to the Prime 

Octal Hex Description 

020200 2080 Forward Space File Mark, 7-track 

042220 4490 Write Record One Char/Word. 9-track 

042620 4590 Write Record Two Char/Word, 9-track 

042200 4490 Read Record One Char/Word, 9-track 

042600 4580 Read Record Two Char/Word, 9-track 

052200 5480 Read/Correct Record One Char/Word, 9-track 

052600 5580 Read/Correct Record Two Char/Word, 9-track 

040220 4090 Write Binary Record One Char/Word, 7-track 

040620 4190 Write Binary Record Two Char/Word, 7-track 

044220 4890 Write BCD Record One Char/Word, 7-track 

044620 4990 Write BCD Record Two Char/Word, 7-track 

040200 4080 Read Binary Record One Char/Word, 7-track 

040600 4180 Read Binary Record Two Char/Word, 7-track 

044200 4880 Read BCD Record One Char/Word, 7-track 

044600 4980 Read BCD Record Two Char/Word, 7-track 

140000 cooo Return controler ID 

100020 8010 Erase 3 inch gap (vers. 2 or 3 controller) 

100040 8020 Unload; rewind and plac offline (2, 3) 

100060 8030 Set density to 800 bpi (2 only) 

100100 8040 Set density to 1600 bpi (2, 3) 

100120 8050 Set density to 6250 bpi (3 only) 

100140 8060 Enable front panel density select (3) 

100160 8070 Set speed to 25 IPS (future) 

100200 8080 Set speed to 100 IPS (future) 

043500 4740 Read record backwards (3 only) 
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9.8.3. Magtape Status 

Field Description 

1 Parity Error 

2 Runaway Tape 

3 CRC Error 

4 LAC Error 

5 Low DMx Range 

6 Permanent Error 

7 Read-After-Write (RAW) Error 

8 File Mark Detected 

9 Ready 

10 Online 

11 End of Tape Detected 

12 Rewinding 

13 Beginning of Tape (at Load Point) 

14 Tape is Write-Protected 

15 DMx Overrun 

16 Rewind Complete 

Normal Completion: 000300 or 000304 (OOCO or OOC4) 

9.9. PROGRAMMED 1/0 (PIO) 

9.9.1. OCP -- Output Control Pulse 
03FFDD FF=Funclion, DD=Device Address 

9.9.2. SKS -- Skip on Condition 
07CCDD CC=Condition, DD=Device Address 

9.9.3. INA -- Input to A-Register 
13FFDD FF=Function, DD=Device Address 

No skip for device '20 Always skips if status register input. 

9.9.4. OTA-- Output from A=Register 
17FFDD FF=Funclion, DD=Device Address 

No skip if device ·20. 

Octal 

100000 

040000 

020000 

010000 

004000 

002000 

001000 

000400 

000200 

000100 

000040 

000020 

000010 

000004 

000002 

000001 
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Hex 

8000 

4000 

2000 

1000 

0800 

0400 

0200 

0100 

0080 

0040 

0020 

0010 

0008 

0004 

0002 

0001 
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9.9.5. Standard Functions 

FF OCP SKS INA OTA 

00 Ready Data Reg 

01 Not Busy 

02 

03 

04 Not Interrupting 

05 

06 

07 

10 

11 Input ID 

12 Normal Mode 

13 Diagnostic Mode 

14 Ack Interrupt DMx Channel 

15 Set Int Mask 

16 Reset Int Mask Int Vee! Addr 

17 Initialize 

9.1 O. RS-232-C pin-outs 
Pin Abbrev Description Source 

1 FG Protective (frame) ground 
2 TxD Transmitted data DTE 
3 RxD Received data DCE 
4 RTS Request To Send DTE 
5 CTS Clear To Send DCE 
6 DSR Data Set Ready DCE 
7 SG Signal grou:;d 
8 CD Data Carrier Detect DCE 
9 Reserved for test 
10 - Reserved for test 
11 - Unassigned 
12 SCD Sec. Carrier Detect DCE 
13 SCTS Sec. Clear to Send DCE 
14 STxD Sec. Transmitted Data DTE 
15 TxC Trans. Signal Element Timing DCE 
16 SRxD Sec. Received Data DCE 
17 RxC Rec. Signal Element DTE 
18 - Unassigned 
19 SRTS Sec. Request to Send DTE 
20 DTR Data Terminal Ready DTE 
21 SQ Data S~nal Quality 
22 RI Ring In icator DCE 
23 - Data Rate Selector 
24 ETxC Trans. Signal Element Timing DTE 
25 - Unassigned 
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F 
R 
A 

Appendix A 
ASClr character set 

Valid file name character 
Reserved conmand line character 
Control key depressed 

Octal Octal Hex Dec Char Octal Octal Hex 
Left Left 

000 0000 00 0 NUL "@ 200 1000 BO 
001 0004 01 1 SOH "A 201 1004 B1 
002 0010 02 2 STX "B 202 1010 B2 
003 0014 03 3 ETX "C 203 1014 B3 
004 0020 04 4 EQT "D 204 1020 B4 
oos 0024 OS s ENQ "E 20S 1024 BS 
006 0030 06 6 ACK "F 206 1030 B6 
007 0034 07 7 BEL "G 207 1034 B7 
010 0040 OB B BS "H 210 1040 BB 
011 0044 09 9 HT "I 211 1044 B9 
012 ooso OA 10 LF "J 212 10SO BA 
013 OOS4 OB 11 VT "K 213 10S4 BB 
014 0060 oc 12 FF "L 214 1060 BC 
01S 0064 OD 13 CR "M 21S 1064 8D 
016 0070 OE 14 LS1 "N 216 1070 BE 
017 0074 OF 1S LSD "0 217 1074 BF 
020 0100 10 16 OLE "P 220 1100 90 
021 0104 11 17 DC1 "0 221 1104 91 
022 0110 12 1B DC2 11 R 222 1110 92 
023 0114 13 19 DC3 11S 223 1114 93 
024 0120 14 20 DC4 11T 224 1120 94 
02S 0124 1S 21 NAK 11 U 22S 1124 9S 
026 0130 16 22 SYN 11V 226 1130 96 
027 0134 17 23 ETB 11W 227 1134 97 
030 0140 1B 24 CAN 11X 230 1140 9B 
031 0144 19 2S EM 11Y 231 1144 99 
032 01SO 1A 26 SUB 11Z 232 11SO 9A 
033 01S4 1B 27 ESC "[ 233 11S4 9B 
034 0160 1C 2B FS II\ 234 1160 9C 
03S 0164 10 29 GS 11 ] 23S 1164 9D 
036 0170 1E 30 RS 1111 236 1170 9E 
037 0174 1F 31 us II 237 1174 9F 
040 0200 20 32 Space 240 1200 AO 
041 0204 21 33 ! 241 1204 A1 
042 0210 22 34 242 1210 A2 
043 0214 23 3S # 243 1214 A3 
044 0220 24 36 $ 244 1220 A4 
04S 0224 2S 37 % 24S 1224 AS 
046 0230 26 3B & 246 1230 A6 
047 0234 27 39 247 1234 A7 
oso 0240 2B 40 ( 2SO 1240 AB 
OS1 0244 29 41 l 2S1 1244 A9 
OS2 02SO 2A 42 2S2 12SO AA 
OS3 02S4 2B 43 + 2S3 12S4 AB 
OS4 0260 2C 44 

' 
2S4 1260 AC 

oss 0264 2D 4S - 2SS 1264 AD 
OS6 0270 2E 46 2S6 1270 AE 
OS7 0274 2F 47 I 2S7 1274 AF 
060 0300 30 4B 0 260 1300 BO 
061 0304 31 49 1 261 1304 B1 
062 0310 32 so 2 262 1310 B2 
063 0314 33 S1 3 263 1314 B3 
064 0320 34 S2 4 264 1320 B4 
06S 0324 3S S3 5 26S 1324 BS 
066 0330 36 S4 6 266 1330 B6 
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Dec Use 

12B 
129 
130 
131 
132 
133 
134 
13S 
136 
137 
13B 
139 
140 
141 
142 
143 
144 
14S 
146 
147 
14B 
149 
1SO 
1S1 
1S2 
1S3 
1S4 
1SS 
1S6 
1S7 
1SB 
1S9 
160 
161 R 
162 R 
163 F 
164 F 
16S R 
166 FR 
167 R 
16B R 
169 R 
170 F 
171 R 
172 R 
173 FR 
174 F 
17S F 
176 F 
177 F 
17B F 
179 F 
1BO F 
1 B1 F 
1B2 F 
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Octal Octal Hex Dec Char Octal Octal Hex Dec Use 
Left Left 

067 0334 37 55 7 267 1334 B7 183 F 
070 0340 38 56 8 270 1340 BB 184 F 
071 0344 39 57 9 271 1344 B9 185 F 
072 0350 3A 58 : 272 1350 BA 186 R 
073 0354 3B 59 ; 273 1354 BB 187 R 
074 0360 3C 60 < 274 1360 BC 188 
075 0364 3D 61 = 275 1364 BD 189 R 
076 0370 3E 62 > 276 1370 BE 190 
077 0374 3F 63 ? 277 1374 BF 191 
100 0400 40 64 @ 300 1400 co 192 R 
101 0404 41 65 A 301 1404 C1 193 F 
102 0410 42 66 B 302 1410 C2 194 F 
103 0414 43 67 c 303 1414 C3 195 F 
104 0420 44 68 D 304 1420 C4 196 F 
105 0424 45 69 E 305 1424 C5 197 F 
106 0430 46 70 F 306 1430 C6 198 F 
107 0434 47 71 G 307 1434 C7 199 F 
110 0440 48 72 H 310 1440 ca 200 F 
111 0444 49 73 I 311 1444 C9 201 F 
112 0450 4A 74 J 312 1450 CA 202 F 
113 0454 4B 75 K 313 1454 CB 203 F 
114 0460 4C 76 L 314 1460 cc 204 F 
115 0464 4D 77 M 315 1464 CD 205 F 
116 0470 4E 78 N 316 1470 CE 206 F 
117 0474 4F 79 0 317 1474 CF 207 F 
120 0500 50 80 p 320 1500 DO 208 F 
121 0504 51 81 a 321 1504 D1 209 F 
122 0510 52 82 R 322 1510 D2 210 F 
123 0514 53 83 s 323 1514 D3 211 F 
124 0520 54 84 T 324 1520 D4 212 F 
125 0524 55 85 u 325 1524 D5 213 F 
126 0530 56 86 v 326 1530 D6 214 F 
127 0534 57 87 w 327 1534 D7 215 F 
130 0540 58 88 x 330 1540 DB 216 F 
131 0544 59 89 y 331 1544 D9 217 F 
132 0550 5A 90 z 332 1550 DA 218 F 
133 0554 5B 91 { 333 1554 DB 219 R 
134 0560 5C 92 334 1560 DC 220 R 
135 0564 5D 93 1 335 1564 DD 221 R 
136 0570 5E 94 336 1570 DE 222 R 
137 0574 5F 95 337 1574 DF 223 F 
140 0600 60 96 T 340 1600 ED 224 R 
141 0604 61 97 a 341 1604 E1 225 
142 0610 62 98 b 342 1610 E2 226 
143 0614 63 99 c 343 1614 E3 227 
144 0620 64 100 d 344 1620 E4 228 
145 0624 65 101 e 345 1624 E5 229 
146 0630 66 102 f 346 1630 E6 230 
147 0634 67 103 ~ 347 1634 E7 231 
150 0640 68 104 350 1640 EB 232 
151 0644 69 105 I 351 1644 E9 233 
152 0650 6A 106 ~ 352 1650 EA 234 
153 0654 6B 107 353 1654 EB 235 
154 0660 6C 108 I 354 1660 EC 236 
155 0664 6D 109 m 355 1664 ED 237 
156 0670 6E 110 n 356 1670 EE 238 
157 0674 6F 111 0 357 1674 EF 239 
160 0700 70 112 p 360 1700 FO 240 
161 0704 71 113 q 361 1704 F1 241 
162 0710 72 114 r 362 1710 F2 242 
163 0714 73 115 s 363 1714 F3 243 
164 0720 74 116 t 364 1720 F4 244 
165 0724 75 117 u 365 1724 F5 245 
166 0730 76 118 v 366 1730 F6 246 
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Octal Octal Hex Dec Char Octal Octal Hex Dec Use 
Left Left 

167 0734 77 119 w 367 1734 F7 247 
170 0740 78 120 x 370 1740 F8 248 
171 0744 79 121 y 371 1744 F9 249 
172 0750 7A 122 z 372 1750 FA 250 
173 0754 78 123 l 373 1754 FB 251 R 
174 0760 7C 124 374 1760 FC 252 R 
175 0764 7D 125 375 1764 FD 253 R 
176 0770 7E 126 - 376 1770 FE 254 R 
177 0774 7F 127 DEL 377 1774 FF 255 
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Appendix B 
Conversion tables 

B.1. Octal-Decimal Conversion Table 

0 1 2 3 4 5 6 7 

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

100 64 65 66 67 68 69 70 71 
110 72 73 74 75 76 77 78 79 
120 80 81 82 83 84 85 86 87 
130 88 89 90 91 92 93 94 95 
140 96 97 98 99 100 101 102 103 
150 104 105 106 107 108 109 110 111 
160 112 113 114 115 116 117 118 119 
170 120 121 122 123 124 125 126 127 
200 128 129 130 131 132 133 134 135 
210 136 137 138 139 140 141 142 143 
220 144 145 146 147 148 149 150 151 
230 152 153 154 155 156 157 158 159 
240 160 161 162 163 164 165 166 167 
250 168 169 170 171 172 173 174 175 
260 176 177 178 179 180 181 182 183 
270 184 185 186 187 188 189 190 191 
300 192 193 194 195 196 197 198 199 
310 200 201 202 203 204 205 206 207 
320 208 209 210 211 212 213 214 215 
330 216 217 218 219 220 221 222 223 
340 224 225 226 227 228 229 230 231 
350 232 233 234 235 236 237 238 239 
360 240 241 242 243 244 245 246 247 
370 248 249 250 251 252 253 254. 255 
400 256 257 258 259 260 261 262 263 
410 264 265 266 267 268 269 270 271 
420 272 273 274 275 276 277 278 279 
430 280 281 282 283 284 285 286 287 
440 288 289 290 291 292 293 294 295 
450 296 297 298 299 300 301 302 303 
460 304 305 306 307 308 309 310 311 
470 312 313 314 315 316 317 318 319 
500 320 321 322 323 324 325 326 327 
510 328 329 330 331 332 333 334 335 
520 336 337 338 339 340 341 342 343 
530 344 345 346 347 348 349 350 351 
540 352 353 354 355 356 357 358 359 
550 360 361 362 363 364 365 366 367 
560 368 369 370 371 372 373 374 375 
570 376 377 378 379 380 381 382 383 
600 384 385 386 387 388 389 390 391 
610 392 393 394 395 396 397 398 399 
620 400 401 402 403 404 405 406 407 
630 408 409 410 411 412 413 414 415 
640 416 417 418 419 420 421 422 423 
650 424 425 426 427 428 429 430 431 
660 432 433 434 435 436 437 438 439 
670 440 441 442 443 444 445 446 447 
700 448 449 450 451 452 453 454 455 
710 456 457 458 459 460 461 462 463 
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0 1 2 3 4 5 6 7 

720 464 465 466 467 468 469 470 471 
730 472 473 474 475 476 477 478 479 
740 480 481 482 483 484 485 486 487 
750 488 489 490 491 492 493 494 495 
760 496 497 498 499 500 501 502 503 
770 504 505 506 507 508 509 510 511 

1000 512 513 514 515 516 517 518 519 
1010 520 521 522 523 524 525 526 527 
1020 528 529 530 531 532 533 534 535 
1030 536 537 538 539 540 541 542 543 
1040 544 545 546 547 548 549 550 551 
1050 552 553 554 555 556 557 558 559 
1060 560 561 562 563 564 565 566 567 
1070 568 569 570 571 572 573 574 575 
1100 576 577 578 579 580 581 582 583 
1110 584 585 586 587 588 589 590 591 
1120 592 593 594 595 596 597 598 599 
1130 600 601 602 603 604 605 606 607 
1140 608 609 610 611 612 613 614 615 
1150 616 617 618 619 620 621 622 623 
1160 624 625 626 627 628 629 630 631 
1170 632 633 634 635 636 637 638 639 
1200 640 641 642 643 644 645 646 647 
1210 648 649 650 651 652 653 654 655 
1220 656 657 658 659 660 661 662 663 
1230 664 665 666 667 668 669 670 671 
1240 672 673 674 675 676 677 678 679 
1250 680 681 682 683 684 685 686 687 
1260 688 689 690 691 692 693 694 695 
1270 696 697 698 699 700 701 702 703 
1300 704 705 706 707 708 709 710 711 
1310 712 713 714 715 716 717 718 719 
1320 720 721 722 723 724 725 726 727 
1330 728 729 730 731 732 733 734 735 
1340 736 737 738 739 740 741 742 743 
1350 744 745 746 747 748 749 750 751 
1360 752 753 754 755 756 757 758 759 
1370 760 761 762 763 764 765 766 767 
1400 768 769 770 771 772 773 774 775 
1410 776 777 778 779 780 781 782 783 
1420 784 785 786 787 788 789 790 791 
1430 792 793 794 795 796 797 798 799 
1440 800 801 802 803 804 805 806 807 
1450 808 809 810 811 812 813 814 815 
1460 816 817 818 819 820 821 822 823 
1470 824 825 826 827 828 829 830 831 
1500 832 833 834 835 836 837 838 839 
1510 840 841 842 843 844 845 846 847 
1520 848 849 850 851 852 853 854 855 
1530 856 857 858 859 860 861 862 863 
1540 864 865 866 867 868 869 870 871 
1550 872 873 874 875 876 877 878 879 
1560 880 881 882 883 884 885 886 887 
1570 888 889 890 891 892 893 894 895 
1600 896 897 898 899 900 901 902 903 
1610 904 905 906 907 908 909 910 911 
1620 912 913 914 915 916 917 918 919 
1630 920 921 922 923 924 925 926 927 
1640 928 929 930 931 932 933 934 935 
1650 936 937 938 939 940 941 942 943 
1660 944 945 946 947 948 949 950 951 
1670 952 953 954 955 956 957 958 959 
1700 960 961 962 963 964 965 966 967 
1710 968 969 970 971 972 973 974 975 
1720 976 977 978 979 980 981 982 983 
1730 984 985 986 987 988 989 990 991 
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0 1 2 3 4 5 6 7 

1740 992 993 994 995 996 997 998 999 
1750 1000 1001 1002 1003 1004 1005 1006 1007 
1760 1008 1009 1010 1011 1012 1013 1014 1015 
1770 1016 1017 1018 1019 1020 1021 1022 1023 
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Positive powers of two 

n 2n 

1 2 
2 4 
3 8 
4 16 
5 32 
6 64 
7 128 
8 256 
9 512 

10 1024 
11 2048 
12 4096 
13 8192 
14 16384 
15 32768 
16 65536 
17 1 31072 
18 2 62144 
19 5 24288 
20 10 48576 
21 20 97152 
22 41 94304 
23 83 88608 
24 16777216 
25 335 54432 
26 671 08864 
27 1342 17728 
28 268435456 
29 5368 70912 
30 10737 41824 
31 21474 83648 
32 42949 67296 
33 85899 34592 
34 1 71798 69184 
35 3 43597 38368 
36 6 87194 76736 
37 13 74389 53472 
38 27 48779 06944 
39 54 97558 1 3888 
40 109 95116 27776 
41 219 90232 55552 
42 439 80465 111 04 
43 879 60930 22208 
44 1759 21860 44416 
45 3518 43720 88832 
46 7036 87441 77664 
47 14073 74883 55328 
48 28147 49767 10656 
49 56294 99534 21312 
50 1 12589 99068 42624 
51 2 25179 98136 85248 
52 4 50359 96273 70496 
53 9 00719 92547 40992 
54 18 01439 85094 81984 
55 36 02879 70189 63968 
56 72 05759 40379 27936 
57 14411518 80758 55872 
58 288 23037 61517 11744 
59 576 46075 23034 23488 
60 1152 92150 46068 46976 
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n 2n 

61 2305 84300 92136 93952 
62 4611 68601 84273 87904 
63 9223 37203 68547 75808 
64 18446 74407 37095 51616 
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Negative powers of two 

n 2-n 

0 1.0 
1 0.5 
2 0.25 
3 0.125 
4 0.0625 
5 0.03125 
6 0.01562 5 
7 0.00781 25 
8 0.00390 625 
9 0.001953125 

10 0.00097 65625 
11 0.00048 82812 5 
12 0.00024 41406 25 
13 0.0001220703125 
14 0.00006 1 0351 5625 
15 0.00003 05175 78125 
16 0.00001 52587 89062 5 
17 0.00000 76293 94531 25 
18 0.00000 38146 97265 625 
19 0.00000 19073 48632 8125 
20 0.00000 09536 74316 40625 
21 0.00000 04768 37158 20312 5 
22 0.00000 02384 18579 10156 25 
23 0.00000 01192 09289 55078 125 
24 0.00000 00596 04644 77539 0625 
25 0.00000 00298 02322 38769 53125 
26 0.00000 00149 01161 19384 76562 5 
27 0.00000 00074 50580 59692 38281 25 
28 0.00000 00037 25290 29846 19140 625 
29 0.00000 00018 62645 14923 09570 3125 
30 0.00000 00009 31322 57461 54785 15625 
31 0.00000 00004 65661 28730 77392 57812 5 
32 0.00000 00002 32830 64365 38696 28906 25 
33 0.00000 00001 16415 32182 69348 14453125 
34 0.00000 00000 58207 66091 34674 07226 5625 
35 0.00000 00000 29103 83045 67337 03613 28125 
36 0.00000 00000 14551 91522 83668 51806 64062 5 
37 0.00000 00000 07275 95761 41834 25903 32031 25 
38 0.00000 00000 03637 97880 70917 12951 66015 625 
39 0.00000 00000 01818 98940 35458 56475 83007 8125 
40 0.00000 00000 00909 49470 17729 28237 91503 90625 
41 0.00000 00000 00454 74735 08864 64118 95751953125 
42 0.00000 00000 00227 37367 54432 32059 4 7875 97656 25 
43 0.00000 00000 00113 68683 77216 16029 73937 98828 125 
44 0.00000 00000 00056 84341 88608 08014 86968 99414 0625 
45 0.00000 00000 00028 42170 94304 04007 43484 49707 03125 
46 0.00000 00000 00014 21085 47152 02003 71742 24853 51562 5 
47 0.00000 00000 00007 10542 73576 01001 85871 12426 75781 25 
48 0.00000 00000 00003 55271 36788 00500 92935 56213 37890 625 
49 0.00000 00000 00001 77635 68394 00250 46467 78106 68945 3125 
50 0.00000 00000 00000 88817 84197 00125 23233 89053 34472 65625 
51 0.00000 00000 00000 44408 92098 50062 61616 94526 67236 32812 5 
52 0.00000 00000 00000 22204 46049 25031 30808 47263 33618 16406 25 
53 0.00000 00000 00000 11102 23024 62515 65404 23631 66809 08203 125 
54 0.00000 00000 00000 05551 11512 31257 82702 11815 83404 54101 5625 
55 0.00000 00000 00000 02775 55756 15628 91351 05907 91702 27050 78125 
56 0.00000 00000 00000 01387 77878 07814 45675 52953 95851 13525 39062 5 
57 0.00000 00000 00000 00693 88939 03907 22837 76476 97925 56762 69531 25 
58 0.00000 00000 00000 00346 94469 51953 61418 88238 48962 78381 34765 625 
59 0.00000 00000 00000 00173 47234 75976 80709 44119 24481 39190 67382 8125 
60 0.00000 00000 00000 00086 73617 37988 40354 72059 62240 69595 33691 40625 
61 0.00000 00000 00000 00043 36808 68994 20177 36029 81120 34797 66845 70312 5 
62 0.00000 00000 00000 00021 68404 34497 10088 68014 90560 17398 83422 85156 25 
63 0.00000 00000 00000 00010 84202 17248 55044 34007 45280 08699 41711 42578 125 
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n 2~ 

64 0.00000 00000 00000 00005 42101 08624 27522 17003 72640 04349 70855 71289 0625 

C-4 Prime RD&E Restricted 



PE-Tl 1300 Hacker's Gulde to the Prime 

Appendix D 
IOA$ usage 

Declarations for ioa$, ioa$rs and arguments: 

dcl ioa$ 
dcl ioa$rs 
dcl control 

entry options(variable); 
entry options(variable); 
char(*); /*control string*/ 

dcl control_length 
dcl output_buffer 
dcl output buffer size 
dcl rtn_buffer_le~gth 

bin; /* length of control string */ 
char(*); /*buffer for ioa$rs */ 
bin; /* length of output buffer */ 
bin; /* chars put into buffer */ 

call ioa$(control, control_length [, arg1 , ... , arg99 J); 

call ioa$rs(output_buffer, output_buffer_size, 
rtn_buffer_length, control, control_length, 
[ arg1 , ... , arg99 J); 

Conversion string format: 

%[ fw)[ .s)[ :prec)[z][r)type 

fw field width (default 1) 
s scaling factor (default 0) 
prec precision (values: 0, 1, 2, 3; default 1) 
z character z, zero fill (default is blank fill) 
r character r, reverse justification (default is right justify) 

item type fw 5 prec z r Notes 

literal% % - -
decimal d 0 0 0,1,2,3 0 0 1 
octal 0 0 0 0,1,2,3 0 0 1 
hex h 0 0 0,1,2,3 0 0 1 
fix8d r8al f 0 0 1,2 0 0 2 
ik;c~t :ea; e 0 0 1,2 0 0 2 
logical I 0 - - note 3 0 4 
word w 0 0 5 
ASCII ton-varl a 0 - - 0 6, 7,9 
ASCII non-var c 0 0 6,8, 9 
ASCII var) v 0 - - 0 8, 9 
~inter p 0 0 9 

er x 0 - - 0 10 
new line I 0 10 
form feed A 0 10 
reposition y 0 - 11 
repeat group ( 0 - 10, 12 
end repeat t - - -
terminate - -
terminate w/newline -

not applicable, usually ignored. 
o optional 

Notes: 

Integer precision values are: 

0 fixed bin(16,0)unsigned; SHORT_CARDINAL 
1 fixed bin(15,0)signed; SHORT_INTEGER 
2 fixed bin(31,0)signed; LONG_INTEGER 
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3 fixed bin(32,0)unsigned; LONG_CARDINAL 

2 Floatlnn pt0cis:cn val>Jes an.:.i 

float bin(27); 
2 float bin(48); 

3 z implies TRUE/FALSE as opposed to T/F 
4 works on bit(16)aligned (FORTRAN LOGICAL) 
5 same as :Ozo 
6 takes two arguments: charn. fixed bin(15,0) (string, length) 
7 strips trailing blanks 
8 doesn't strip trailing blanks 
9 default justification is left 
1 O fw is repeat count (default 1) 
11 fw is argument number (default 1) 
12 repeat groups cannot nest 

Ref: Subroutines Reference Guide, Vol. Ill [60]. 
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SECMON 2-83 
SECST 2-83 
SECURITY MONITOR 2-83 
SECURITY-STATUS 2-83 
SEG 2-83-
Segment Descriptor Word 3-26 
Segments 4-6 
Segments (PRIMOS) 4-6 
Semaphore 3-26 
SET ACCESS 2-85 
SET:::ASYNC 2-85 
SET DELETE 2-86 
SET-PRIORITY ACCESS 2-86 
SET-QUOTA 2-::86 
SET-RBF 2-86 
SET-SEARCH RULES 2-86 
SET-TIME 2-Bs 
SET-TIME INFO 2-86 
SET::: VAR -2-86 
SETIME 2-85 
SETIME command 8-7 
SETMOD 2-85 
SHARE 2-86 
SHUTDN 2-87 
SIZE 2-87 
SLIST 2-87 
SMLC Process 3-19 
SNA 3270 2-87 
SNA-3270 CONFIG 2-87 
SNA-PRINT 2-88 
SNA-SERVER 2-88 
SNA - SERVER CONFIG 2-88 
SOC-9-3 -
Software interrupts 4-9 
SORT 2-88 
SPAC 2-86 
SPINDOWN command 8-7 
SPL 2-89 
SPOOL 2-89 
SPSS 2-91 
SPSSX 2-91 
SPY 2-91 
SQ 2-86 
SSR 2-86 
Stack 4-11 
Stack Extension 3-27 
Stack Frame 3-27 
Stack Header 3-27 
Stack Root 3-27 
Stack, concealed 3-2 
START 2-91 
START DSM 2-91 
START-LSR 2-91 
START-NET 2-91 
START-NTS 2-91 
STARTUP 2-91 
STATUS 2-91 
STATUS DSM 2-91 
STI 2-86 
STLB 3-28 
STOP DSM 2-92 
STOP :::LSR 2-92 
STOP NET 2-92 
STOP - NTS 2-92 
Storage Module 9-6 
SVC lnte~ude 4-12 
svcsw 2-92 
SYSLOG 2-92 
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TA ADMIN 2-92 
TAP 2-92 
TCF 2-92 
TDOS64 2-93 
TEMPLATE 2-93 
TERM 2-93 
TIME 2-93 
TIMER 2-93 
TLOG 2-94 
TP 2-93 
TP_EXO 2-93 
TPBE 2-93 
TPLINK 2-93 
TRACE RO 2-93 
TRAMLC 2-94 
TRANSFER LOG 2-94 
TRANSPORT 2-94 
TRANSPORT RELEASE 2-94 
TRANSPORT-RESTORE 2-94 
TSEALM 4-1-
TYPE 2-95 

UFD Entry 5-9 
UFD Header 5-7 
Ull Requirements 2-58 
ULOAD 2-95 
UNASSIGN 2-95 
UNITAB 4-13 
UPCASE 2-95 
UPCOM 4-12 
USAGE 2-95 
User profile 4-12 
USERS 2-95 
USRASR 2-95 
USRCOM 4-13 

VERSATEC Process 3-19 
VISTA 2-95 
VPSD 2-96 
VOUTM 4-13 
VRPG 2-96 
VRTSSW 2-96 

Wildcards 2-1 
WORD 2-96 
WP _ADMIN 2-96 
WPS 2-96 
WS1Cl04 2-96 
WS200UT 2-96 
WS7070 2-96 
WSGRTS 2-96 
WSHASP 2-96 
wsxso 2-96 

X.MAIL 2-61 
X.PRINT 2-71 

ZSOMA 2-96 
ZSKMA 2-96 
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