SR prAdNOSTIES

(MAGNOSTIC MGAA DS} i m - ummmc Nuussn
I AR TASK 1D
. 86 - LOGICAL UNIT NUMBER
DIAGNOSTIC MEANING E
[ CARD READEA ERNOR - ried Cirdt agein e e .
-0 DISC WRITE. LOCKQUT '~ write stemond on s wiile EE . :
- peowct aren of diic . :
[ . DISC_PARITY. EAROR OR AEAD ‘AFTER. WHITE :
ERROA — Wmmapl"n-d-vmm . g &
«© sseuemw. ACCESS  BOUND “ERROR — : .

stwinpt . . e
mmuwnummmwwm. - P
MAGNST!C TAPE ERAOA mmm .
MAGNETIC TAPE ERROR — S

MAMTIC TA'E ERAOR - p-lw or ﬁll transler .

HIGH ,EED PAPER TAPE PUNCH ERROR — fow tape \

indication
OEVICE BROKEN ERROR
DISC NOT READY

RESERAVED

R 8288 £ REL

TASK ERRORS

lnn.mnui‘u--a-émnmmmmmmwl,numui .
mesage of the followsng form i output on lagicat unit  and 0. . .

TASK 3F, ERROR 03, AT 093F. : .
This mesege muans thet the task, the ifentifier being 3F, made sn invelid supervisor callt from lecetion X0B3F+. The
magning at the error cndes are- . .
ERROR MEANING
0 Iitegel Computer Inetruction ' -
o Protectad Mamory Vidlation . .
g : Parity Error . :
~ o trwalid Logical Unit Rumber : ‘
s : ;
: o - Model 960A
2 v enncm o . odel 960
o8 PCL ERROR — /O unit number not ]
oc PCL ERROR — input mode inconsistent with format
2 Fe Ehocn R - C
s roenren - omputer
t ',J .
LIST OF SUPERVISOR CALLS
[
SERVICE el a 1 o or, s
S| Afm FUNCTION CODE CODE
'BR" ‘/’ T ST
100 x] x| x /0 REQUEST 0000 [ ]
P x| x| x END OF PROGRAM 0400 o
i x| x MD TASK . 090 [
MULTPY x| x| x MULTIPLY 0coo ®
DIVIDE x| x| x [ 1000 o
©Lo x{ x|Xx SHIFT CIACULAR LEFT DOUBLE 1400 o -
Y x| x| x END OF J08 1800 o
SOAT x| x| x ROOT 1000 L
A x| x| x CONVERT BINARY TO 2090 [
HEXADECIMAL ASCH o !
CHAB x| x| x HEXADECIMAL 2400 4 -
ASCH TO BINARY .
CEOA x| x1x CONVERT BINARY TO OECIMAL ASCH 2800 [
COAB x| x{x CONVERT DECIMAL ASCH TO BINARY xcwm ] o
TIMOLY x | x TIME DELAY 3000 3
WAIT x | x TIONAL WAIT 3400 [
UNSUSP x| x ACTIVATE WAITING TASK 3800 o€
WIINT x| x WAIT FOR INTERALPT 3C00 o
GTDATE x| x GET DATE AND TWME 4000 10
GTOBLK x| x GET DATA BLOCK 4400 "
FINFLY x| x| x CONVERT FIXED POINT TO 4800 2
FLOATING POINT .
FLTEIX x| x|x KT FLOATING POINT L] 1
7O FIXED POINT -
:t'm:n ; : : :mm ADD 5000 : TEX
FLYTMUL x ) x|x FLOATING POINT MULTIPLY 5800 . As IN I R‘lM N Is
FLTDIV x{x}ix FLOATING POINT DIVIOE 8C00 ” S E
CONVBE x| xix ma-c"mmmt o LA INCORPORATED
wrtoc X WAIT FOR 1O . 7000 i : .
Loy x OVERLAY FROM DISC 2400 W
MWRPC x " OUTPUT REQUERST 7800 i
Lo X X PCL VO FORMAT EDITOR 0 "
rcwae X[ xix PCL RUN-TIME PACKAGE 8000 0.
LoV 1 x LOAD um:rmnmuv 00 2
x . . ’
. < November 1, 1971 TI030-5M-11/71
OF Cors BCODI2N — S000E} arw savarvadd for PCL Ia PEM, PAM. PAMID.
Wz‘nwh inoniter aysmm. AN calls mev mumh‘mﬁnm” :




DEDICATED MEMORY LOCATIONS 0 WORKER TASK BLOCK® .

N . .
s . FUNCTION mm""w" FUNCTION o SAVED EC (RETUAN ADORESS)
o P inmrmel Inmrnpt 94 -98 Status, Device Comrohier 1 1 | SAVED STATUS
92 93 Exwmat inwrapt < - 90 Ssanis, Device Controtier 2 lor23aseze m
o4 95 Communication Reghewe O -9F Stetus, Dovice Controlier 3 T g AN flage pt EACT (Bit
Unit inmrvupt AD- At Staws. Device Controlter 4 2 I i l RANK: 35 are claared when & taek
8637 Dirmct w Accens A2-A3 Swtus, Oevice Contralier 5 I Is Instelied.
tnmrrupt Stew AL - A5 Status. Device Controller 8 :
8- 9% Status. Oavice Cumabva AS - A7 Status, Device Conuralier 7 3 SAVED WRO
4 SAVED WR1
* L] WR2
[} WR3
7 WRe (DATA ) Losded by job control
USUALLY WRBI0} when task s instalied.
HEXADECIMAL AND DECIMAL CONVERSION s WRE  (PROCEDURE BASE ADOR.} W""”'“Vum" s
To fingd the decimal number, lacaw the Hex number and its decimat squivalent for each position. Add thess 10 cbtain the
Oecimal number. To find the Mes number. lacete the next lower decimal number end its Hex equivelent Sach difference is 9 wRe {FLAG BASE ADOR.)
288 10 JDtein the next Hen number until the entire numbes is developed.
10 WR7 {CRU BASE ADDR.)
svre ovre " INTIAL STATUS
0123 567 0123 4567 .
12 PROCEDURE ENTRY POINT v fodoriiig
HEX OEC HEX DEC HEX OEC HEX OEC .
c o [ o | o o [ o 3 TIMER
] L8 H i I » ] ] " LINK TONEXT TASK - RO, 0. s
g . 1D, is mt 1o FF by
H Yo+ 3 -2 I = 3 H 15 PROC. 1.D. l TASK 1. icb contol uniem o
s 20480 s 120 s ] s s # #rtached
8 245 1538 8
7 28872 b 1702 7 12 7 7 16 obebaakbschhabont i Them two wonis are
H 25 : Fe~3 I 1= H H ” END ACTION ENTAY POINT pressnt only if EACT =1
: 2’& : ;g: : :: : :? *First sixteen consscutive lacstions of task date ssgment. {Eighteen if end actlon specified.)
c 49,152 [ 3072 [+4 %2 < 12
-] :;2‘ g s g 208 -] I: 8T BIT USE (WTB WORD 2)
€ 344 3584 24 3 1
p Y 0 ABLE, set when the task Is sbie to be exscumd. Clesred when task mekes an eeror.
F 8140 F 340 F 20 F bl 1 BID, 59t when: the tesk is bid, or hes besn requested to sxecuste,
A 3 2 1 2 SUSP,mtwhen the task is owsiting (/0
3 EACT, sstby the ussr when end-action is cesired; clearsd when end-action is taken.
4 MW, 30t when the task is waiting for ssrvice of the messags write,
S YD, setwhen the task is a time delay.
6  RAESERVED
? RESEAVED
PHYSICAL RECORD BLOCK
CHARACTERS RECOGNIZED BY SAL L
ASCH H. CODE CH. ASCH H. CODE CH. ASCH H. CODE CH. [ WTB ADORESS
20 Ul SP. - 38 L] [] 48 112 K 1 'DATA BUFFER.ADDRESS
n 11°8°2 3 n 7 7 ac 113 L ¢
2 87 » 8 8 4D 114 M N2 DATA BUFFER LENGTH
E<] 83 4 » [} ° 4E 116 N {CHARACTER COUNT)
24 11+8°3 $ 3A 82 H aF 18 o
F- 0°8°4 % - 11°8¢ i 80 "7 (4 3 DATA RECORD LENGTH
26 12 & x 12+8+4 < 51 18 Q ICHARACTER COUNT)
n 85 M 0 86 = 82 119 R
2 1285 { 3 086 > 83 S. 4 BuUSY EIRJEOF}NIEX'ICW'I'\M'[IIA'I wT [ LUNO t
2 11485 ) F 087 ? o4 0°3 T
8- .
2’: :;,:.: . o 1;1 . : g v *Set by cating tesk 1 Logical unit number G- 1F sysim remrved: FF illegel
g 083 . 42 1202 : 57 o8 w
1" - 43 12-3 o [ X [0 FLAG 8 WORD 4|
S 1283 . “ 12°4 D o o8 % LAG USE (PR )
2F o1 / 45 12°5 E 6A [l 2 o Busy 1= /O in progress, 0 = 1/O complew
30 [ o 48 128 F 58 uo 1 ERR 1= Error on last operation, 0= No error.
31 1 1 4 127 G 5C up 2 EOF 1= End of Fite (/*) on lsst cait, 0= No End of File.
k-3 2 2 L. 128 H 80 uo 3 IN/EX 1= Initiew Call {control resurned to task immediamty),
3 3 3 r 129 t SE ub 0= Execute Call (control returned 10 task when 1O Is compless).
» 4 4 A 1 4 oF vo 4 CON 1= Control Call, 0« Character 1/0.
= 8 L] 5 AW 1= Read (Input), 0= Wrim loutput),
[ 8/A 1= Binary record, 0= ASCII record.
UD = UNDEFINED:; Conwol Cheracter ASCH - 17, 0°9+6 = EOB. block end ? wT 1= A task is walting for this record to be complem, 0 = No one walting.

NOTES NOTES



MNEM, OP COOE FORM, L. NAME : EX. TIME MM, 0 CooE Foms. NAMe
L ) DAD £000 1 DOUBLE ADO
A 4C00 0000 1 ADDTO ase . 3 DOOD OO0 1 DIVIDE. . .
AA 4C80 0000 1 ADORESS TO REGISTER 283 r DA 080 0000 t IMMEDIATE
ADAC 2400 0000 U ACTIVATE DIRECT 400 i DA €800 0000 1 SHIFT MEMORY DOUBLE i
CHANNEL . T ARMTHMETIC -
At 2000 0000. 2 ADDTO MEMORY IMMEDIATE a3, DLAX 800 0000 ' BHETMEMONY DOUSLE
ARS ©C00 0000 1 ADD TO HEGISTER AND BRANCH 3.18-4.00 ITHMETIC COUNT iN REGISTER R
) ON.NO SIGN CRANGE oRA 0400 000D 1 SHIET MENONY
8 7082 0000 1 : 283-341 ) C- W
[ €080 0000 1 BRANCH 0N CONDIT 2.00-3.35 BRAX D480 0000 1 SNFT DOUBLE RIGHT
BANE 3000 0000 3 BRANCH ON BiT NOT EQUAL 2.08-3.18 INT IN REGISTER R
BFNE 8400 0000 3 BRANGH IF FLAG NOT EQUAL 4.08-4.16 DAL 0800 0000 t SNPTMEMORY DOUDLE
aL 7480 0000 1 BRANCH 278 LOGICAL
SRAL 2800 0000 2 < BRANCH RELATIVE AND LINK EY ] oALxX 0880 0000 1 SMFT MEMORY
o 1000 0000 2 COMPARE MEMORY TO ) 491-8.41 LOGICAL COUNT IN NEGISTER A
o 1C00 0000 2 PARE MEMORY IMMEDIATE ORR 0C00 Q000 1 DOUSLE AIGHT ROTATE
oML 1800 0000 2 COMPARE MEMORY TO 591-0.08 ORRX 0000 1 DOUBLE RIGHT ROTATE
LIMITS IN MEMORY ) COUNT IN REGISTER B
cn COno 0000 1 COMPARE REGISTER WITH MEMORY. 358 » €C00 0000 1 MULTILY
cRA €080 0000 1 COMPARE REGISTER WITH 28 . MA ©OCB0 0000 1 MULTIPLY IMMEDIATE
EFFECTIVE ADDRESS ) EC00 0000 1
cAL €400 0000 1 COMPARE REGISTER WITH ase
MEMOAY (LOGICAL)
CRLA C480 0000 1 NEGISTER MITH 283 .
EFFECTIVE ADORESS B 1
L 4400 0000 1 NEGISTER 338
LA 4480 0000 1 LOAD REGISTER WITH 280
LOCA 0800 0000 3 wmmm \TION REGISTER  4.10°°°
LOS €00 0000 1 LOAD STATUS BLOCK 407-883 L
ot 5400 0000 , 1 mwss;Au.vw ns 7,: : SAL INSTRUCTION LIST BY OP CODE
LOTA 8400 0000 ] LOAD ONES TALLY OF ADON cooe NEM CODE MNEM, . CODE
MLA €000 0000 1 FT FTARITHMETIC 375 o ; or. or.
MLAX 0080 0000 1 SHIET MEMORY LEFT ARITHMETIC. - 358 080G 0000 LOCR . . S0BO 0000 $A 7081 0000
IN n OC00. 0000 ARB 6400 0000 Lot 7062 0000
MoV " 1400 0000 2 MOVE MEMORY WORD 408 1000 0000 o 6480 0000 LOTA 7400 0000
MRA 6400 0000 1 SHIFT MEMORY RIGHT ARITHMETIC  3.76 00 0000 MoV 5800 0000 N 7480 0000
MRAX 6400 0000 1 SHIFT MEMORY RIGHT ARITHMETIC 1900 QU0O ol 8800 0000 NA 7880 0000
. COUNT IN REGISTER R 1000 0000 o SC00. 0000 oh 7881 0000
MRR @200 0000 1 ROTATE MEMORY RIGHT LOGICAL - 378 2000 G000 AV 6C80 0000 ORA 7982 0000
MARX 6800 0000 1 ROYATE MEMORY: RIGHT 2000 0000 ADAC 4000 0000 MLA 7884 0000
COUNT IN R 2900 O0DO . BRAL 6080 0000 MLAX 7805 0000
N S800 0000 1 LOGICAL 3s8 2C00 0000 STCR €400 0000 MRA 708
NA 5880 0000 1 LOGICAL AND WITH ADDRESS 28 3000 0000 BONE 6480 0000 MAAX 7C00 0000
NOP 7007 0000 1 . NO OPERATION 228 3400 0000 sETe - 6800 000D MAR 8000 0000
OR 6C00 0000 t LOGICAL OR LT 3000 0000 XONE 9680 0000 MARX 8400 0000
ORA 5C8C 0000 ] LOGICAL OR WITH ADDRESS 28 3C00° 0000 TS8X 6C00 0000 SAT 6800 0000
s §000 0000 1 SUBTRACT FROM REGISTER ass 4000 0000 XOR 7000 ‘0000 *xs8 €000 0000
SA 8080 0000 1 SUBTRACT ADDAESS FROM 283 4080 0000 XORA 7001 0000 xwe COR0 0000
. REGISTER 4400 0000 L 7002 0000 8 €400 0000
SAT €C00 0000 1 MFTANDMTAM.YOF 8.33-0.08 4480 0000 [V 700¢ 0000 X8 C4BO 0000 .
NG 2E 4880 ‘0000 ST 7008 0000 xw €000 0000
SETB 3400 0000 3 sn'enuourruﬂrr 283 4C00 0000 A 7007 0000 NOP E080. 0000
‘SETF 8800 0000 3 SET SOFTWARE FLAG 433 4CO0 0000 AA 7080 0000 x58 E430 0000
ss 7806 0000 1 STORE STATUS 8LOCK AZB-4n 5000 000 s
ss8 7862 0000 + STORE STATUS BLOCK AND BRANCH 5.28-8.41
ST 4880 0000 1 STORE AEGISTER 3se
STCR 2C00 0000 3 Rscouuunwlon REGISTER  791%.
§TP8 €480 0000 1 STORE PANEL 91 300
$x8s 7980 0000 1 STORE STATUS BLOCK, TRANSFER 5.50-6.08
788 mmm mmm? 560888 )
SxBw 1 0000 1 ATUS 8
sts 7884 1 sAr:n’E" ﬂkmmm: i:o 450-5.18 v I.ISI’IY Op CODE
0000 ) ;
TRANSEER TO SUPERYISOR MODE or.cope MNEM. oP. CODE MNEM, OP, CODE
SXW 7896 0000 1 SYORE STATUS BLOCK AND 450-8.16 €800 0000 DA D080 0000 oA DC00 0000
TRANSFER TO WONKER MODE . €200 000 OLAX D400 0800 DRA
TSBX 3C00 0000 3 TEST INPUT BIT AND SWITCH " 30834 ©CO0 0000 ) D480 0000 DAAX €800 0000
MODE Oft OUTPUT 81T ©CB0 0000 MA ©800 0000 DAL EC00 0000
XONE 3800 0000 3 SWITCH MOOE ON BIT NOT EQUAL . 3.08-3.33 D000 0000 ) 0880 0000 DALX
XFNE 6000 0000 3 SWITCH MODE I FLAG NOT EQUAL 4108 )
XOR . 4000 0000 1 EXCLUSIVE OR 380
XORA 4080 0000 k] EXCLUSIVE OR WITH 283
EFFECTIVE ADDRESS
xs 7004 0000 1 TRANSFER TO SUPERVISORMODE . 250
x58 7000 0000 1 TRANSFER TO SUPEAVISOR MODE - 275-3%33 :
AND BRANCH i
xw 7008 0000 1 TRANSFER TOWORKERMODE - 280 i
xwe 7081 0000 1 'mwenmmkesm 2.75-3.3
) 1 ummnmmnmmnae‘r 258--4.16 E - NOTES
*ac £000 0000 1 BRANCH ON CONDITION INDIRECT  *3,75-4.00
8L 7400 0000 1 BRANCH INDH AND LINK 380 '
*xs8 7000 0000 1 SWITCH TO SUPERVISOR MODE 3.80-4.08 3
AND BRANCH INDIRECT : &
XW8 7001 0000 t SWITCH TO WORKER MODE 350-4.08

FOR INSTRUCTIONS UTILIZING ADDRESS MODIFICATION, ADD THE FOLLOWING TIMES: * .
INDIRECY - /4 MICROSEC., INDEXED — 3/5 MICROSEC., INDIRECT AND INDEXED — 1172 MERQEC i
FOR INSTRUCTIONS INVOLVING SHIFTING, ADD 1/4 MICROSECONDS PER BIT SHIFTED.
*THE ASTERISK SYMBOL 1S'A PART OF THE MNEMONIC,
**ADD 250 NANOSECONDS FOR EACH EXTERNAL BIT ADDAESS. . - -~
“'ADD THE TIME: (NUMBER OF BITSI/4 MICROSECONDS. T

ek eR 66 8
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UNDEFINED CODE: H.UC=:

VIOLATION; HidVet, o s tisens mude Y0 afier

899=E553g0 £

HNDEX MODE - 1 =0, o) o pectonind: 1 » post indmlng..
INTEANAL INTERRUPT MASK: 1f 1190; the iitmal Inirrupt is enbled.
DAL INTERRUPT MASK: i Di=0. the TMAC Invisrrupt i snabied, B
“CRU INTERRUPY MASK: m mmum-.
COMPARISON INDICATORS:
nmnw llnb 1, otharies Bit 1040,
¥ compariedn is ‘eusl mmum,m-m- 1=,

an “Sast i3y’ then Bit 1301, otherwize Bit 1290,

ad

M

6:¥8; LOS: NOP: 55: 368 SXBS: SXBW: SX3: : order of =d
SXW: X5: X38: TXSB: XW: XWB: *XWB: . 'i I’ 'ﬂ-—ﬁ—‘ﬂ‘ 11 co cmmwrmucnm wam.uw-ammmmom:uu:,umu .
38 : 1
: k! B:;E‘ b g " o ﬂ.l‘-ﬂlﬁnmmﬁmnu-
or Blxa]l n ¥ : )
ARB: Q -] : 21 N
3¢ for # hd} -
T e —— , sumnmmncwnmummcamu ,
[+d o] A N . p . Th M hpt w.-mmmml*dm
ADAC: ; Y g
30 ]ov l ) i"lifl N I <
, S o M (REGISTER}N® (EFFECTIVE OPERAND OR ADDRESS
. = <
foe Ial-lilsm]l 1 -w | —t - 'm-nuuunmumnm-mummmmmmmnﬂwwnm
STPS: - 3E [qp! M fJ N with 20r0 as fohome:
. . - TSBX: >
{RESULTHS ) ZERO-
(] urn a:l v A<
op Mo ] o lbr M i h N TN RESULTTESTED -~
CM: OML: LOCR: STCR LiA Finel vakus foated into the Register
ST = Final vaiue stored into Memory
ALAA Sum pisced In the
5,84 itforonce placed in the Regiswer
LOT,LOTA Tally placad'In the
N.N, Ranuit of "AND’ piecedt in the Register
OR, ORA Result of ‘OR° placed i e Register
OF '~ The operation code flsid of sn instruction. . XOR, XORA 4 Remlt of "XOR’ placed in the R
. — . The bit of the instruction used to specify indirect sddremsing. \T - Result afwr siding Telty pleced in the Regiswr
X .~ Thebit of the instruction ussd to specify thet indexing is to be done. , MLAX Result placed in Memory sfwr it
K~ immediste operand i MAA, MRAX Result placed in Memory after the Shift
XR - Tmmmnum«:wmmmnmm MRR, MRRX Reslt placed in Memory afser the Shift
§ -~ Thefioid of the instruction used 10 specify ehwrivew ARB Powlt placed in Regiswr sfwr the Addition
A~ The tisid of the instruction thet specifies » gister in the regiswr file or specifies a shift count. AWM H-olwindlnmnml-vhmﬂor
M2 Tho et of onineverion uaed m oy i i . w0 e i e e wmary trom: o
N - an instruction used as sn in two instzctions.
my ~  The fiekd of instruction used to Scify & base rgirer 10 be usd with the M sddress field. STCR ¥£M!:m.m22;3"’
Ay~ The field of instruction used to specify a bess register with sn N sddvess field. M, MA Most sighificant haif of product placsd in Memory
V3 —  Abitussd s sn immediew velue in flag snd bit instructions. D.DA Romainder
b - wwm-mmm-mm«nmaemnmmmun Al Double
RQ —~  Thebitussd to indicaw the use of » relative sxidres. Langth Shifw, W' placed in Memory
A~ Specifies the device address in the ADAC instruction. AddSuberact Most Rl of remilt N
Q@ - isoptiondl and may mecify sdditionat device address dats in some ADAC instructions. -
8  —  Specifies the valus of the output bit for an squel compers on the TSBX instruction.
REGISTER FILE
REG. SUPERVISOR WORKER FUNCTIONAL USE BY BIT AND FIELD
NUM, REGISTER REGISTER MANIPULATING INSTRUCTIONS
ADOR. ¢ ADOR..q
’ [ ] 28 GENERAL REGISTER
NOTES 1 81 GENERAL REGISTER
2 82 8A GENERAL REGISTER
3 8 -4 GENERAL REGISTER
4 84 ac BASE OF MACHINE DATA
5 85 80 BASE OF MACHINE PROCEDURES
8 a8 3 BASE OF SOFTWARE FLAG AREAS
7 87 oF BASE OF CAU ADDRESS

FUNCTIONAL USE 8Y ARITHMETIC INSTRUCTIONS. All regissers may be ussdt as sither guneral arithmetic of index
rogisters,




