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CAL CONTROL STATEMENT 

CAL, CPU=type, I=idn, L=ldn, B=bdn, E=edn, ABORT ,DEBUG, options, 

CPU Omitted 
CPU=type 

Omitted 
I=idn 

Omitted 
L=O 
L=ldn 

Omitted 
B=O 
B=bdn 

Omitted 
E 

E=edn 

\ LIST=name ,S=sdn, SYM=sym, T=bst, X=xdn. 

Machine currently executing CAL 
Specify CRAY-1 or CRAY-XMP 

Source on $IN 
Source on idn 

List output on $OUT 
No list output 
List output on 1.d:n 

Binary on $BLD 
No binary 
Binary on bd:n 

No error listing 
Error list on $OUT 
Error list on edrt unless edn:tdn, then l.dn 

ABORT Omitted Do not abort 
ABORT Abort on fatal error during assembly 

DEBUG Omitted Write binary record on fatal error and set fatal error flag 
Write binary record with fatal error flag clear DEBUG 

option a: See options under CAL control statement in CA.L Reference 
Manual {options overrides the LIST pseudo.) 

LIST Omitted LIST pseudos with a null (empty) location field processed 

SYM 

LIST All LIST pseudos processed 
LIST•name LIST pseudo instructions with a location field matching 

name processed 

Omitted 
S•O 
S•adn 

Omitted 
SYM 

SYM.:.eym 

Omitted 
T-0 

Omitted 
X=O 
x 
x=:t:dn 

SSYSTXT 
No system text 
System text on sdn 

No symbol table 
Symbol table on dataset holding binary load data 
Symbol table on sym 

No binary system text written 
No binary system text written 
Binary dataset written to $BST 
Binary system text written to bat 

No global cross-reference records written 
No global cross-reference records written 
Global cross-reference records written to $XRF 
Global cross-reference records written to xdn 



000000 

ttOOlO,fk 

ttOOll;jk 

tt0012j0 

tt0012jl 

tt0013j0 

tt0014j0 

tf001401 

ff001402 

tf001403 

ff001413 

tf001423 

tt001433 

tf0014j4 

ft001405 

ff001406 

ff001407 

002ook 

tQ02000 

002100 

002200 

002300 

002400 

002500 

002600 

002700 

OOJOjO 

fOOJOOO 

0034jk 

ERR 

CA,A,j Ak 

CL,A,j Ak 

CI,Aj 

MC,Aj 

XA Aj 

RT Sj 

IP 1 

IP 0 

CLN 0 

CLN l 

CLN 2 

CLN 3 

PCI Sj 

CCI 

ECI 

DCI 

VL Ak 

VL 1 

EFI 

DFI 

ERI 

ORI 

DBM 

EBM 

CMR 

VM Sj 

VM 0 

SMjk l,TS 

OOJ6jk SMjk 0 

0037J
0

k SMJk l 

004000 EX 

0050J.k J Bjk 

006ijkm J exp 

007ijkm R exp 

010:.jkm JAZ exp 

Ollijkm JAN exp 

012-'.J"km JAP exp 

Dl3ijkm JAM exp 

Ol4iJ"km JSZ exp 

OlSiJ"km JSN exp 

016iJ"km JSP exp 

01 ?ijkm JSM e:r:p 

ttto2oijkm Ai exp 

ttt021iJ"km Ai exp 

ttt022ijk Ai exp 

023,:.J·O Ai Sj 

023i0l Ai VL 

024ijk Ai Bjk 

02Sijk Bjk Ai 

026ijO 

026iJ"l 

026ij7 

Ai. PSj 

Ai QSj 

Ai SB,;" 

INSTRUCTIONS 

Pop/LZ 

Pop/LZ 

Error exit 

Set the channel (}\j) current address 
to (i\k) and beg in the 1/0 sequence 

Set the channel (A.j) limit address 
to (Ak) 

Clear channel (Aj) interrupt flag; clear 
device master-clear (output channel). 

Clear channel (Aj) interrupt flag; set 
device master-clear (output channel); 
clear device ready-held (input channel). 

Enter XA register with (Aj) 

Enter RTC register with (Sj) 

Set interprocessor interrupt 

Clear interprocessor interrupt 

Enter CLN register with 0 

Enter CLN register with 1 

Enter CLN register with 2 

Enter CLN register with 3 

Enter II register with (SJ') 

Clear PC! request 

Enable PCI request 

Disable PCI request 

Transmit (Ak) to VL register 

Transmit l to VL register 

Enable interrupt on floating-point error 

Disable interrupt on floating-point error 

Enable operand range interrupts 

Disable operand range interrupts 

Disable bidirectional memory transfers 

Enable bidirectional memory transfers 

Complete memory references 

Transmit (SJ') to VM register 

Clear VM register 

Test & set semaphore J'k in SM 

Clear semaphore j~ in SM 

Set semaphore jk in SM 

Normal exit 

Jump to (Bjk) 

Jump to exp 

Return jump to exp; set BOO to P. 

Branch to exp if (AO) =O 

Branch to exp if (AOJ 10 

Branch to exp if (AO) positive; 
0 is positive. 

Branch to exp if (AO) negative 

Branch to exp if (SO) =O 

Branch to exp if {SO) tO 

Branch to exp if (SO) positive; 
0 is positive. 

Branch to exp if (SO) negative 

Transmit exp=jkm to Ai 

Transmit exp=ones complement of 
jkm to Ai 

Transmit exp=jk to Ai 

Transmit (Sj) to Ai 

Transmit (VL) to Ai 

Transmit (Bjk) to Ai 

Transmit (Ai) to Bjk 

Population count of (Sj) to Ai 

Population count parity of (Sj) to Ai 

Transmit (SBj) to Ai 



tl3hiOO 0 ,Ah si 

140ijk Vi Sj&Vk 

Memory Store (Si) to (Ah) 

V Logical Logical products of (Sj) and (Vk) 
to vi 

l4liJ'k vi vj&vk V Logical Logical products of (VJ') and {Vk) 
to vi 

142ijk Vi Sj!Vk V Logical Logical sums of (Sj) and (Vk) to Vi 

tl42iOk Vi Vk V Logical Transmit (VkJ to Vi 

143ijk Vi Vj!Vk V Logical Logical sums of (Vj) and (Vk) to Vi 

144ijk vi Sj\vk V Logical Logical differences of (Sj) and (Vk) 

tl45iii 

146ijk 

fl46iOk 

141ijk 

lSOiJ'k 

flSOijO 

lSlijk 

t1s1ijo 

152ijk 

tlS2ijO 

153ijk 

tlsJijo 

154ijk 

lSSijk 

156ijk 

tl56iOk 

151ijk 

160ijk 

163ijk 

164ijk 

165ijk 

166ijk 

167ijk 

170ijk 

t11oiok 

l 7lijk 

l 12ijk 

tl72iOk 

l 73ijk 

l 74ijo 

174ijl 

174iJ'2 

17SOjO 

to Vi 

vi vj\vk V Logical Logical differences of (Vj) and (Vk) 
to vi 

vi O v Logical Clear vi 

Vi Sj!Vk&VM V Logical Tt"ansmit (Sj) if VM bit=!; (Vk) if 
VM bit=O to vi. 

vi tVM&Vk V Logical Vector merge of {Vk) and 0 to vi 

vi Vj!Vk&VM V Logical Tt"ansmit (Vj) if VM bit=l; (Vk) if 
VM bit"'O to vi. 

Vi vj<Ak. v Shift Shift (VJ.) left (Ak) places to vi 

vi Vj<l v Shift Shift {Vj} left one place to vi 

vi vj>AA v Shift Shift {Vj) right (Ak) places to Vi 

vi vj>l v Shift Shift (Vj) right one place to vi 

vi vj,vj<Ak v Shift Double shift (Vj) left (Akl places 

vi vj,vj<l v shift 

vi vj,vj>Ak v Shift 

vi vj,vj>1 v Shift 

to vi 

Double shift (Vj) left one place to Vi 

Double shift (Vj) right (A.le:) places 
to vi 

Double shift (Vj) right one place 
to vi 

Vi Sj+Vk V Int Add Integet" sums of (Sj) and (VkJ to vi 

Vi Vj+Vk V Int Add Integer sums of (Vj) and (Vk) to Vi 

vi sj-vk v Int Add Integer differences of (Sj) and 
(Vk) to vi 

Vi -vk V Int Add Transmit negative of (Vk) to vi 

vi vj-vk v Int Add Integer differences of {Vj) and 
(Vkl to vi 

vi Sj*FVk Fp Mult Floating-point prnducts of {Sj) and 
(Vk) to vi 

Vi Vj*FVk Fp Mult Floating-point products of (VjJ and 
(Vk) to vi 

Vi Sj*HVk Fp Mult Half-pt"ecision rounded floating-point 
prnducts of (Sj) and (Vk) to vi 

vi Vj*HVk Fp Mult Half-pt"ecision rounded floating-point 
products of {Vj) and {Vk) to vi 

vi SJ.*RVk Fp Mult Rounded floating-point products of 
(Sj) and (Vkl to vi 

Vi Vj*RVk Fp Mult Rounded floating-point products of 
{VJ.l and (Vk) to vi 

Vi Sj*IVk Fp Mult 2-floating-point products of (Sj) 
and (Vk) to Vi 

Vi Vj*IVk Fp Mult 2-floating-point products of (Vj) 
and (VkJ to vi 

vi sj+FVk Fp Add Floating-point sums of (Sj) and (Vk) 
to vi 

Vi +FVk Fp Add Normalize (Vk) to Vi 

vi vj+FVk Fp Add Floating-point sums of {Vj) and (Vk) 
to vi 

vi Sj-Fvk Fp Add Floating-point differnnces of (Sj) 
and (Vk) to vi 

vi -FVk Fp Add Trnnsmit not"malized negatives of 
(Vk) to vi 

Vi VJ'-Fvk Fp Add Floating-point differences of {Vj) 
and (Vk) to vi 

Vi /HVj Fp Rcpl Floating-point t"eciprocal approximations 
of (Vj) to Vi 

Vi PVj V Pop Population counts of {Vj) to vi 

Vi QVj V Pop Population count parities of (VJ') to vi 

VM VJ·,z V Logical VM=l where (VJ')=O 



0 

l I 
Sign 

0 l 

I I 
Coeff. 
sign 

DATA FORMATS 
23 

TvOs COlilPi-nt Intever (64 bits) 

Exponent 

Binary point 

15il6 
Coefficient 

Signed Magnitude Floating-point (64 bits) 

63 

63 


