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SECTION 0.0 SYSPOP INDEX 
SECTIOn 0.1 ItlDr;X OF SYSPOPS BY TYPE 

FILE INPUT/OUTPUT 

CIT (134) 
CIO (161) 
NIO(160) 
BIO( 176) 

CHARACTER INPUT AND TEST 
CHARl\CTERINPUT/OUTPUT 
WORD INPUT/OUTPUT 
BLOCK INPUT/OUTPUT 

RANDOL'! FILE OPERATORS 

RSP(125) 
SSP (126) 
RCP (131) 
SCP (132) 
PCE (133) 

READ SIZE PP .. RMiETERS 
SET SIZE PARlJ.IETERS 
P~AD CURSOR POSITION 
SET CURSOR POSITION 
POSITION CURSOR AND ERASE 

TELETYPE INPUT/OUTPUT 

TCI(174) 
TCO (175) 

TELETYPE CHARACTER InpUT 
TELETYPE CHARACTER OUTPUT 

CHARACTER STRING HANIPULATION 

LDP (166) 
STP (167) 
ISC(140) 
SIC(141) 
HCD (135) 
GCD (137) 
t·1CI ( 157) 
GCI (165) 
SKSG (162) 
SKSE (163) 
v7CII ( 164) 

LOAD STRING POINTER 
STORE STRING POlilTER 
INTERHAL TO STRInG CONVERSION 
STRING TO INTE~~AL CONVERSIO~~ 
t"lRITE CHARAC'l'ER AND DECREr.1EUT 
GET CHARACTER A~lD DECREHEUT 
"'TRITE CH1~RACTER fu~D IUCRErlENT 
GET CHARACTER AND INCREHENT 
SKIP IF STRING GRBATER 
SKIP IF STRING EQUAL 
vlRITE CHARACTER TO HEnORY BY TABLE 

FLOATING POINT OPERATIONS 

FAD(156) 
FSB (155) 
FHP (154) 
FDV (153) 
FFl-IP (172) 
FFAD (152) 
FFDI (147) 
FFDV (146) 
FFSI (143) 
FFSB (142) 
STFH (130) 
LDFH(127) 

FFSID (124) 
FFSBD(123) 

FLOATING ADD 
FLOATING SUBTRACT 
FLOP~TIHG HUL~IPLY 

FLOATIHG DIVIDE 
FLOATING NULTIPLY 
FLOATIHG ADD 
FLOATING DIVIDE INVERTED 
FLOATING DIVIDE 
FLOATING SUBTRACT INVERTr.D 
FL01~TING SUBTRACT 
STORE FLOATING ACCUf.lULATOR 
LOP,!) FLOATING ACCUHULATOR 

FORTRAd II FLOATING SUBTRACT INVERTED 
FORTRMl II FLOATING SUBTP~CT 
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FFDVD(122) 
FFMPD (121) 
FFADD (120) 
STF1<lD (117) 
LDFHD (116) 
FFDID (115) 

MISCELLANEOUS 

SNE (136) 
SKP (144) 
SKL (145) 
SBRl-1 (170) 

SYSPOP INDEX 

FORTRAN II FLOATING DIVIDE 
FORTR1u~ II FLOATING HULTIPLY 
FORTRAN II FLOATING ADD 
FORTRAN II STORE FLOATING ACCUNULATOR 
FORTRAi'J II LOAD FLOATING ACCU.HULATOR 
FORTRAN II FLOATING DIVIDE INVERTED 

SKIP IF NOT EQUAL 
SKIP IF POSITIVE 
SKIP IF LESS THAN 
SYSTEH BRH FOR INDIRECT LINKAGE 

SECTION 0.2 SEQUENTIAL INDEX OF SYSTE!1 OPERATORS - SYSPOPS 

115 FFDID FORTRAN II FLOATING DIVIDE INVERTED 
116 LDFHD FORTRAN II LOAD FLOATING ACCUl-!ULATOR 
117 STFMD FORTRAll II STORE FLOATING ACCUHULATOR 
120 FFADD FORTRAU II FLOATING ADD 
121 FF1·IPD FORTRAl~ II FLOATING ~1ULTPILY 
122 FFDVD FORTRA~I II FLOATING DIVIDE 
123 FFSBD FORTRAN II FLOATING SUBTRACrr' 
12L~ FFSID FORTRAN II FLOP"TING SUBTRACT I i1VERTED 
125 RSP READ FILE SIZE P ARNIETERS 
i26 SSP SET FILE SIZE P ARPJ.1ETE RS 
127 LDFN LOAD FLOATING ACCUHULATOR 
130 STFH S'l.10RE FLOATING ACCUl1ULJ..TOR 
131 RCP READ CURSOR POSITIOH 
132 SCP SET CURSOR POSITIO~'I 
133 PCE POSITION CURSOR AND EPJ\ .. SE 
134 CIT CHARACTER INPUT AJ.~D TEST 
135 WCD WRITE CHARACTER AUD DECRLHEUT 
137 GCD GET CHARACTER AND DECRENENT 
140 ISC INTERUAL TO STRING CONVERSIOU 
141 SIC STRING TO INTERNAL CONVERSION 
142 FFSB FLOATIl~G SUBTRACT 
143 PFSI FLOATI~.JG SUBTRACT INVERTED 
146 FFDV FLOATIHG DIVIDE 
147 FFDI FLOATING DIVIDE INVERTED 
152 FFAD FLOATI~JG ADD 
153 FDV FLOATING POINT DIVIDE 
154 FHP FLOATING POI1:JT HULTIPLY 
155 FSB FLOATING POINT SUBTHACT 
156 FAD FLOl~TI~lG POINT ADD 
157 v7CI ~'lRITL CHAR]\~CTE R l\ND III CREf.1I:NT 
160 vlIO HORD Ii~PUT/OUTPUT 
161 CIO CHARACTER INPUT/OUTPUT 
162 SKSG SKIP IF STRING GREATER 
163 SKSE SKIP IF STRING EQUAL 
164 HCll HRITE CHAHACTER TO HEHORY BY TABLE 
165 GCI GET CHARliCTER AND INCREHENT 
166 LDP LOAD STRING POINTER 
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167 STP 
170 SBRl1 
172 FFNP 
173 BRS 
174 TCI 
175 Teo 
176 BIO 

SYSPOP INDEX 

STORE STRING POINTER 
SYSTEt.1 BRM FOR INDIRECT LIl1KAGE 
FLOATING MULTIPLY 
BRfu~CH TO SYSTEM 
TELETYPE CHARACTER INPUT 
TELETYPE ClIARACTER OUTPUT 
BLOCK INPUT/OUTPUT 
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SECTIon 1.0 SEQUENTIAL BRS INDEX 

NOTE: DRS'S 1-1ARKED WITH AN ASTERISK ARE EXECUTIVE BRS' S. ALL 
OTHERS l~RE 1<10NITOR BRS' S • BRS 's WITH A + INDICATES THE DRS IS 
RESTRICTED TO USERS ~vITI-1 STATUS. 

BRSL PAGE STATUS DESCRIPTION 

1 15 
2 15 
3 15 
4 17 
5 17 
6* 17 
7 18 
8 19 
9 19 

10 20 
1 1 20 
12 21 
13 21 
14 22 
15* 22 
16* 22 
17 22 
18* 23 
;9* 23 
20 23 
21 24 
22 24 
23 24 
25 24 
26 25 
27 25 
28 26 
29 26 
30 26 
31 26 
32 27 
33 27 
34 27 
35 28 
36 28 
37* 28 
38 29 
39 29 
40 30 
41 30 
42 30 
43 31 
44 31 
45 31 
46 31 
47 32 

+ OPEN FILE 
+ CLOSE FILE 

1l/1)\4KE INDI RECT POIUTER 
KILL P JI_G£ FROH ADDRESS 
RETUru~ STATUS OF CALLING FORK 
SET FILE PARAHETERS (DECLARE FILE) 

+ READ l-10NITOR TABLES 
+ CLOSE ALL FILES 

START FORK 
PROGRAl'1llliD PANIC TER~lI.1IHATES A PORK 
CLEAR INPUT BUFFER 
SET ECHO TABLE 
SKIP IF CHARACTERS IN INPUT Dt'FPEn 
DISl·1ISS Ul~TIL OUTPUT DUFFER EHPTY 
LOOKUP FILE III FILE DIRECTORY 
OPEN FILE FROl1 PILE DIRECTORY POI:-1TER l\DDRESS 
CLOSE ALL FILES 
LOOKUP FILE FOR OUTPUT 
OPEN PILE FOR OUTPUT FROH FILE DIRECTORY POINTER ADDRESS 
CLOSE A FILE 
FLOJl~TING POIHT UEGATE 

+ PREVENT FORK FROH liE lUG TEPJ.IINATED 
+ ALLOH FOru~ TO BE TEruIIHl1.TED 
+ GHAB BIT FRo.~·1 MAP 

SKIP IF PANIC OR OPF IHTERRUP'l' PENDING 
+ START STATISTICS 
+ STOP STATISTICS 

CLEAR OUTPUT BUFFER 
+ GIVE BIT BA,CK TO BIT !·lAP 

\'lAIT FOR SPECIFIED FORl~ TO TEru1IilATE 
+ CLEAn UP -2 OR -3 

READ srrRING 
~'JRITE MESSl'~GE 

l~JRI'1'E STRING 
t,vRITE NUNBER 
REH1J.IE A PILE TO SPJ·1E LElJGTII 
READ NUllBI:R 
REl\D CONTROL PARlJ·1BTER ~'70RD 

READS ECHO Tl'1.BLE 
+ REl'.D DISC ADDRESS OF CURRENT DATA BLOCK 

PEAD CLOCK 
RLAD PSEUDO-P.ELABELING 
SET PSEUDO-RELABELING 
DISHISS FOR 4 SECONDS 

+ SET HOH-TEP1JIIHABILITY 
+ CLEI1R aON-TERHI:'JABILITY 
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48* 
49 
50 
51 
52* 
53* 
54 
55 
56 
57 
58* 
59* 
60* 
62* 
63* 
64* 
65* 
66 
67* 
68* 
69* 
70 
71 
72 
73 
77 
78 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91* 
92 
93 
94 
95* 
96* 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

32 
32 
32 
33 
33 
33 
34 
34 
34 
34 
35 
35 
36 
36 
36 
37 
37 
38 
38 
39 
40 
40 
41 
41 
41 
42 
42 
43 
44 
44 
44 
44 
45 
45 
45 
46 
46 
46 
47 
47 
47 
48 
48 
48 
49 
50 
50 
SO 
50 
50 
51 
51 
51 
52 

+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

LOOKUP FILE IN FILE DIRECTORY USIUG STRING POINTERS 
RE1J) INTERRUPTS AID·IED 
CONVERSION FROH FLOATING POINT TO FIXBD POIHT 
CONVERSION FROIl rIXED POINT TO FLOATING POI~lT 

FORHATTED INPUT 
FOlli~ATTED OUTPUT 
GRAB BIT FROB BIT HAP 
DISHISS UNTIL DISC HORK DONE 
HAKE P1'1T POINTER INDIRECT FOR RECOVER 
HAKE EXPANDED SHT BYTE ACCESSABLE TO USERS 
REI~AHE A FILE 
CHANGE EFFECTIVE USER NAl1E FOR PUBLIC FILES 
LOOKUP FILE NANE IN FILE DIRECTORY FOR OUTPUT 
OPEN FILE FOR INPUT 
OPEN FILE FOR OUTPUT 
OPEN FILE FOR INPU'I' USING STRING POINTERS 
OPEN FILE FOR OUTPUT USING STRING POINTERS 
ERASE DISC FILE 
READ TS PAGE 
RE1~.DS FILE NAHB FROl'1 FILE DIRECTORY INTO HENORY 
DELETE A FILE 
COUNT FREE PAGES 
SKIP IF SYSTEt-1 OR EXEC STATUS SET 
EXEC DISHISS 
RBAD ERCODE 
ClIJ'..NGE TOUT FILE 
AID1/DISAR1-1 SOFT~lARE INTERRUPT 
SET PAGE READ ONLY 
DISMISS FOR A SPECIFIED PERIOD OF TIME 
SKIP IF FLOATIUG ACCUHULATOR nEGATIVE 
SKIP IF FLOATING ACCU~lULATOR ZERO 
SKIP IF FLOATING ACCUHULATOR nON-ZERO 
SET a-LEVEL OUTPUT HODE 
RESET a-LEVEL OUTPUT nODE 
COi-JVERT PORT NUMBER TO JOB nUHBER 
READ CPU TIHE 
READ RESOURCE HETERI:-lG 
DECLARE FORK FOR P A...T\lIC 
STORE DATE AND TIUE INTO A STRING 
SET VALUE OF FILE SIZE QUANTU~l FOR ALL FILES TO BE OPENED 
RESET RESOURCE l1ETERING 
CLEAR FORK STRUCTURE 
ACQUIRE lu'iD RELEASE OVER FLOH GROUPS 
READ PILE ATTRIBUTES AND FILE DIRECTORY DATA 
RESET SUBSYSTEM counTER 
INCRE1,1ENT SUBSYSTEH COUHTER 
READS SUBSYSTEM COUHTER 
ASSIGNS A DEVICE TO A USER 
UNASSIGN DEVICE 
READ t·1AG TAPE 
HRITE r.l}\ .. G TAPE 
REPORTS HIlO HAS DEVICE 
HAG TAPE CONTROLS 
PRINT ON PRINTER 
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107 
108 
109 
110 
III 
112 
113 
115 
116 
117 
118 
119 
130 
131 
132 
134 
135 
136 
137 
138 
139 
140 
141* 
142 
143 
144 
1 A c: 
..L.":!..J 

146 
147 
148 
149 
150 
151* 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
166 
167 
168 
169 
170 
171 
172 

52 
52 
52 
53 
53 
53 
53 
53 
54 
54 
54 
54 
54 
55 
55 
57 
58 
58 
58 
59 
59 
60 
60 
60 
61 
61 
C1 
Vol. 

61 
62 
62 
62 
62 
62 
63 
63 
63 
63 
64 
64 
64 
64 
65 
65 
65 
65 
66 
66 
67 
67 
67 
68 
68 

+ 

+ 
+. 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
..L ,-

+ 

+ 
+ 

+ 

+ 

+ 

+ 

SET MAG TAPE PARITY 
TEST MAG TAPE DENSITY 
DISMISS 
TEST MAG TAPE READY 
RETURN FROM CLASS 3 BRS 
REMOVE A JOB FROM THE SYSTEM 
DISABLE ESCAPES 
TERMINATE CLASS 3 BRS FORK WITH PANIC 
READ PROGRAM RELABELING 
SET PROGRAM RELABELING 
LOAD FLOATING ACCUMULATOR FROM A & B 
STORE FLOATING ACCUMULATOR INTO A & B 
TEST A BREAKPOINT SWITCH 
TO CRASH THE SYSTEM 
READ TERMINAL CHARACTERISTICS 
READ IN CHARACTERS IN "PAPER TAPE MODE" 
INTERRUPTS A FORK AFTER A SPECIFIED PERIOD OF TIME 
SETS SYSTEM EXEC SWITCHE~ IN SYMS 
LIST PORT NUMBERS IN MEMORY 
SUPERVISOR REQUEST 
ZAP AN AUXILARY CIRCUIT 
READS THE DATE INCLUDING THE YEAR INTO THE USERS MEMORY 
GETS EXEC SUBROUTINES 
ALLOWS USER EXECUTION OF EXEC COMMAND 
SKIP IF BIT MAP SET 
GETS A BUFFER 

READS NUMBER OF QUEUE ENTRIES 
CLOSES ALL EXCEPT COMMANDS-FROM FILE 
NEGATE FLOATING ACCUMULATOR 
FIX FLOATING ACCUMULATOR AND STORE IN A & B 
FLOAT A & B AND PLACE IN THE FLOATING ACCUMULATOR 
CHANGE COMMANDS-FROM FILE 
SET CE.LL 211 
RESET CELL 211 
TEST PORT FOR CHARACTERS 
ZAP ALL AUXILARY CIRCUITS 
COpy LEVEL 3 INDEX BLOCK TO MEMORY 
CHARGE ROYALTY UNITS 
ANSWER LINES 
CHANGE TERMINAL CHARACTERISTICS 
IGNORE PANICS 
ENABLE PANICS 
COpy NET TO USER 
DISMISS UNTIL OUTPUT BUFFER EMPTY AND/OR ACTIVATE USER AFTE 
HANG PORT 0 
READ AND RESET DISK ERROR FLAG 
DISABLE SHIFT CONTROL 0 
RE-ARM SHIFT CONTROL 0 
SET LIMIT FOR PREMIUM CHARGE PROGRAM CHARGES 
IDENTIFY PREMIUM CHARGE PROGRAM 
SEND CONTROL INFORMATION TO REMOTE 
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SECTION 2.0 DRS AND SYSPOP INDEX BY TYPE 

FILE INPUT/OUTPUT OPERATIONS 
OPEN FILES 

(;2 OPEN FILE FOR INPUT 
63 OPEN FILE FOR OUTPUT 
64 OPEN FILE FOR INPUT vlITH STRING POINTERS 
65 OPEU FILE FOR OUTPUT WITH STRING POINTERS 
151 CHAilGE A "COr1HANDS FROH" FILE 

CLOSE FILES 

20 CLOSE A FILE 
17 CLOSE ALL FILES 
1 4 7 CLOSE ALL EXCEPT COHMANDS FROt',1 FILE 

FILE INPUT/OUTPUT OPERATIONS 

CIO (1 G 1 ) 
~'lIO (160) 
BIO (176) 
CIT (134) 

CHARACTER INPUT/OUTPUT 
t'lORI~ INPUT/OUTPUT 
BLOCK IllPUT/OUTPUT 
CHARACTER InpUT AdD TEST 

FILE HAl-a:; UANIPULATION 

RENAHE FILE 
RENAHE FILL 

37 
58 
59 
68 
48 
92 

CHANGE CHARACTERS IF FILE !JANE 
READ FILE NANE FROH FILE DIRECTORY 
LOOK UP FILE NAHE 
SET DEFAULT FILE QUOTA 

FOPJ~ H1J1AGEllEHT 

5 
9 
10 
90 

READ CALLI:1G FOru~ STATUS 
START PORK 
TEP.NINATE FORK 
DECLARE FORK FOR TEru1Illl' .. TION ON "PAUIC" 

DEVICE I~PUT/OUTPUT 

102 READ TAPE 
1 03 ~'lRITE Tl'.PE 
1 0 4 \~II 0 lIl\S nr:VI CE 
105 CON'rROLS FOR Tl~PE 
106 PRINT 
107 SET TAPE PARITY 
108 TEST TAPB DENSITY 
110 TEST TAPE READY 

RAtlDOl1 FILL OPErATIONS 

RSP (125) READ FILE 81 Z:C PARAllCTERS 
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~~E ~~~~~ 
SCP (132) 
PCE (133) 

SET FILE SIZE PARMlliTERS 
READ CURSOR POSITION 
SET CURSOR POSITION 
POSITION CURSOR MJD ERASE 

NISCELLANEOUS FILE OPERATIONS 

69 DELETB A FILE 
96 RePORT FILE DIRECTORY DATA 

6 SET FILE PA~mTERS 

TELETYPE IIiPUT/OUTPUT OPERATIOiJS 

TCI 
TCO 
13 
1 1 
14 
29 
12 
40 
85 
86 

134 
24 

132 

160 
164 

172 

'l'ELETYPE CIIARJl.CTER IHPUT 
TELr;TYPE CHARACTER OUTPUT 
TEST INPUT DUFFER FOR E1IPTY 
CLEAR INPUT DUFFER 
DISHISS UNTIL OUTPUT BUFFER E!1PTY 
CLEAR OUTPUT DUFFER 
DECL~_RE EClIO Tl~DLE OR SET a-LEVEL INPUT 
READ ECliO TABLE 
SET 8-LEVEL OUTPUT 
CLEAR a-LEVEL OU7PUT 
SET LINE FEED OR CARRIAGE RETURH IGi~ORE 

CH1\NGE TERHINAL CH1\Rl\CTERISTICS 
RE~~D TY~l'lET TERHINl\L CHARACTERISTICS 
DISHISS IF Teo NOULD CAUSE A DISl1ISS OR CHARACTERS 
IN InpUT BUFFER 
SET TYMi.JET TERHINAL CHARl\CTERISTICS 
DISMISS UiJTIL OUTPU'11 BUFFBR EHPTY OR UUTIL A 
SPECIFIED PERIOD OF TINE 
SEND CONTROL I:IFOR1!ATION TO TYHNET 

"PANIC" AND SHIFT CONTROL 0 OPERATIONS 

113 
114 
161 
162 
168 
169 

TUffi-l PAlJIC OFF 
TURN PANIC ON 
DISARM "PANICS" AlJD SHIFT CONTROL 0 
REARH "PANICS" AND SHIFT conTROL 0 
DISARH SHIFT COH~ROL 0 
REAID,1 SHIFT COHTROL 0 

AUXILARY POR'l' OPERATIONS 

137 
139 
156 

MEMORY OPEHATIONS 

3 
4 
121 
43 

LIST PORTS IN USB 
ZAP AUXILARY PORT 
ZAP ALL AUXILARY PORTS 

HAKE PI-lT POINTER INDIRLCT 
RELEASE A P l\GE OF rm1'10RY 
RELEASE A PAGE OF HEHORY 
READ PSEUDO-HELABELIHG 
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44 SET PSEUDO-RELABELING 
116 READ PROGRAN RELABELING 
117 SET PROGRAH RELABELING 
80 ~mNE PAGE READ ONLY 
70 COU£lT FREE USER PAGES 

STRING PROCESSING OPERATIONS 

STRING INPUT/OUTPUT 

33 
34 
35 

READ STRING 
OUTPUT r·1ESSAGE 
OUTPUT STRING 

STRING NANIPDLATION 

STP 
LDP 
SKSE 
SKSG 

STORE STRING POINTER 
LOAD STRING POINTER 
SKIP IF STRING EQUAL 
SKIP IF STRING GREATER 

CHARACTER NANIPULATION 

GCI 

v-lCI 

GCD 

HCD 

NUHBER OPERl.TIO~l 

GE'l' CHARACTER FROU BEGIUNING or STRING AND 
INCREHENT BEGINUING POINTER. 
PUT CHARACTER ON Ei1D OF STRI£1G AUD INCREHENT 
EUD POINTER. 
GET CHARACTER FRO!--l EnD OF STRING AND DECREHENT 
END POINTER 
PUT CHARACTER ON BEGINHING OF STRING AND DECREHENT 
BEGINUING POINTER 

HUHDER INPUT/OUTPUT 

36 
38 
52 
53 
SIC 
ISC 

OUTPUT LJUIlBER TO SPECIFIED RADIX 
IHPUT !JUNBER 'fO SPECIFIED RADIX 
FOrulATTED FLOATIllG POINT INPUT 
FOru·lATTED FLOATING POINT OUTPUT 
STRING TO INTER~:-1P.L CONV:CRSION 
IIJTERi..JAL TO STRING COj.'lVERSION 

ARITHEHTIC OPEHATIONS 

21 
50 
51 
sar; 
SKP 
SKL 
FAD 
PSB 

FLOATING POINT NEGATE 
conVERSION PROl": FLOATING POIllT TO FIXED POINT 
CONVERSION FROrl FIXED POINT TO FLOATIi·JG POINT 
SKIP IF NOT EQUAL 
SKIP IF POSITIVE 
SKIP IF LESS THAlJ 
FLOATING POINT ADDITION 
FLOATING POIiJ'r SUBTRACT 
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F1<lP FLOATING POINT HULTIPLICATIOI:1 
FDV FLOATING POINT DIVISION 

HARD~iAP~ FLOATING ARITHNETIC 

FFl,lP 
FFAD 
FFDI 
FFDV 
FFSI 
PFSB 
STF.H 
LDFI-1 

FFSID 
FFSBD 
PFDVD 
FFHPD 
FFADD 
STFND 
LDFHD 
FFDID 

82 
83 
84 
118 
119 
148 
149 
150 

FLOATING MULTIPLY 
FLOATING ADD 
FLOATING DIVIDE INVERTED 
FLOATING DIVIDE 
FLOP .. TING SUBTRACT INVERTED 
FLOATIUG SUBTRACT 
STORE FLOATIHG ACCUl-lULATOR 
LOAD FLOATING ACCUHULATOR 

FLOP4TING SUBTRACT INVERTED 
FLOATING SUDTHACT 
FLOATING DIVIDE 
FLOATING t-iULTIPLY 
FL01\TIi'JG ADD 
STORE FLOATING ACCUNULATOR 
LOAD FLOATING ACCUHULATOR 
FLOATING DIVIDE InVERTED 

SKIP IF FLOATING ACCUHULATOR NEGATIVE 
SKIP IF FLOATING ACCUHULATOR ZEHO 
SKIP IF FLOATInG ACCUNULATOR NON-ZERO 
LOAD FLOATING ACCUHULATOR 
STORE FLOi'>.TING ACCUHULATOR 
NEGATE FLOATING ACCUJIULATOR 
FIX FLOATIjJG ACCUNULATOR TO A 
FLOAT 1~ TO FLOATING ACCUMULATOR 

PROPREITARY PROGRAHS 

158 
170 
171 

MISCELLANEOUS 

39 
42 
45 
67 
71 
73 
78 
81 
88 
89 
91 
140 
1l~2 

SBP}! 

CHARGE ROYALTY UUITS 
SET LIHIT FOR PREHIUH CHRAGE PROGRMI 
IDENTIFY PP.El-IIUH CHARGE PROGRMl 

READ CPAR~v AND AUi1N 
READ REAL TII·1E CLOCK 
DISMISS FOR 3 SECONDS 
P~AD USERS TS PAGE 
SKIP IF SYSTE1·,1! ST1:.TUS SET 
READ ERCODE 
ARH/DI SAru'l SOFTHARE IUTERRUPTS 
DISMISS FOR SPECIFIED MI0VNT OF TI~lli 

READ EXECUTION TIHE 
READ RESOURCE HETERIHG 
HEAD D]\~TE AND TIl-!E INTO STRING 
READ TIHE AND DATE INTO A SrrRING INCLUDING YEAR 
EXECUTE AIl EXEC C01!HAHD 
IIJDI RECT SUB ROUT INE LINICAGE 
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SYSTEM AND SUBSYSTEM RESTRICTED BRS'S 

PANIC CONTROL 

46 
47 
26 

TURN "PANICS" OFF AND DISABLE OFF INTERRUPTS 
TURN "PANICS" ON AND ENABLE OFF INTERRUPTS 
SKIP IS PANIC WAITING 

FORK MANAGEMENT 

22 
23 
72 
94 
109 
22 
111 
115 

PREVENT TERMINATION 
ALLOW TERMINATION 
EXEC DISMISS 
CLEAR FORKING STRUCTURE 
DISMISS 
PREVENT TERMINATION 
TERMINATE CLASS 3 BRS FORK 
TERMINATE CLASS 3 BRS FORK WITH RUBOUT 

DEVICE INPUT/OUTPUT 

100 
101 

INPUT/OUTPUT 

1 
2 
8 
41 
66 
122 
123 
124 
125 
130 
157 
167 

ASSIGN DEVICE 
DEASSIGN DEVICE 

OPEN A FILE 
CLOSE A FILE 
CLOSE ALL FILES 
RETURN DISC ADDRESS OF CURRENT DATA BLOCK 
DELETE DISC FILE 
READ DISC WITHOUT DISMISS 
WRITE DISC WITHOUT DISMISS 
READ DISC 
WRITE DISC 
TEST A BREAK POINT SWITCH 
COpy LEVEL 3 INDEX BLOCK POINTER TO MEMORY 
TEST FOR DISC ERROR 

TELETYPE CONTROL 

32 
87 
126 
129 
159 
163 
166 

MEMORY CONTROL 

56 

CLEAR -2 OR -3 STATE 
GET JOB NUMBER FROM PORT NUMBER 
TEST FOR CARRIER PRESENCE 
TURN CHANNEL ON OR OFF 
SEND UP/SHUT 
COPY NET TO USER 
HANG PORT 0 

RECOVER PMT BYTE 
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120 ASSIGN PrlT EHTRY 
57 HAKE INTO USER PAGE 

EXEC COH!·1AND. BRS' S 

127 

BIT HAP CONTROL 

25 
30 
54 
128 
1113 

27 
28 

LOOK AT NEHORY 

GRAB BIT r~p BIT 
GIVE BIT TO BIT IlAP 
GRAB BIT FROB f'-lAP f..1ID RLTURiI DISC ADDRESS 
SET BIT NAP 
SKIP IF BIT r·mp SET 

START STATISTICS 
STOP STATISTICS 

rILE DIRLCTORY COllTROL 

95 

138 
153 
153 

NISCELLAdEOUS 

7 
131 
136 
141 
144 
145 
97 
98 
99 
55 
61 
93 
146 

ACQU IRE AnD REL:Cl).SE OV:CRFLO~'7 GROUPS 

SEND SUPERVISOR REQUEST 
Sr;r.L' CELL 211 n 
RESET CELL 211B 

RLl~.D TABLES 
CRASH SYSTEI-l 
SET EXEC SUITClfCS 
GET EXEC SUBROUTINES 
G:CT A BUFFER 
HETURU A BUFFER 
RESET SUBSYSTEH COul'ITER 
INCREMENT SUBSYSTEH COUiJTER 
HEAD SUBSYST:CH COUNTER 
DISMISS Ir JOB USING DISC 
CIIAi,IGE TELr:;TYPE HORKI:JG SET 
RESET RESOURCE !1L'rERIl1G 
RLAD QUEUE COUNTERS 
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SECTION 3.0 BRS'S IN NUHERICAL SEQUENCE 

*BRS 1* 

Date: 71/09/03 
Name: [open] [file] 
Status: Exec 
Input: A= [File Directory Pointer Address] 

B= Privilege bits for random files 
Output: 
Skip Return: 
(success) 

A= File number 
B= Same as input 
X= Index block pointer 

Return: 
(failure) 

A= Disc address 
B= Same as input 
X= Error number 

Description: Opens a file with the index block pointer in A. If tile 
file cannot be opened for anyone of the reasons listed below, a non­
skip return is taken and the error number returned in the X register. 
If a file is opened for output any other attempts to open that file 
will result in "FILE BUSY". 

Privilege bits in X: 
Bit 18 (40B) = User can do SCP syspop 

19 (20D) = a 
20 (10B) = 0 
21 ( 4B) = User may do PCE syspop 
22 ( 2£) = Set to write mode 
23 ( 1B) = Set to read mode 

Error numbers in X: 
1 = File busy 
2 = All buffers busy 
3 = Bitmap not set 
4 = [Fatal exception] for disc error 
5 = Disc full or out of file numbers 

Instruction traps: insufficient status 

*BRS 2* 

Date: 71/09/03 
i~ arne : [ c 10 s e ] [ f i 1 e ] 
Status: Exec 
Input: A= File number returned by BRS 1 
Output: A= Same as input 

B= Same as input 
X= Same as input 

Description: Closes file opened by BTIS 1. 
Instruction traps: Insufficient status, bad file number. 

*Br.S 3* 
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Date: 71/09/03 
Name: ~Iake [indirect pointer] 
Status: User, sUbsystem, systeM or Exec (depending on operation) 
Input: A= [relabeling] byte or [subsystem byte number] (expanded SMT) 

X= Port number (only used if 43B A 100B) 
Output: A= Relabeling byte 

B= Same as input 
X= Same as input 

Description: This BRS has several functions. They are: 

1 • To set up a pointer to an S~lT (byte 43B) 
2. To set up a pointer to a PHT in channel number in X (44B byte 100B) 
3. To set up a pointer to an [expanded SMT] (100B byte 215B) 

If the sign bit is on, the byte vlill be made read only. 
The BRS 3 vlill return a 6 bi t relabelin~ byte number in the 1'1 
register, this places the byte in the user's PHT's but not (111) i:n 
his relabeling. In order to gain access to the byte, the program 
must do a BRS 44 on the byte nunilier returned in A. If the sign bit 
is 0, then Exec status is required to do a BRS 3. If the sign bit is 
1, then the byte 10013 system is required, otherwise subsystem 
status is tested for. If the original Ovlner of that pages kills 
that page, the pointer to that page will be removed from the current 
forks relabeling. If the byte is 150B, 151B or bytes 165B - 167B, then 
user status is allowed. 

S'lilisystem Relabeling Byte Table 
-------------------------------

Subsystem Relabeling or SHT byte (s) numbers 
--------- ---------------------------------

BFortran (e) 201 202 203 204 205 206 207 210 211 212 213 214 
BFortran (R) 31 32 33 34 35 
Cal 112 113 114 115 116 
Common 132 133 134 
DDT 41* 42* 
Editor 26 27 30 
f2C 163 164 
F20S 165* 166* 167* 
FOS 150 * 151 * 152* 
FTC 130 131 
MUSE 147 153 154 155 170 175 176 177 
ND1\SIC 117 120 121 122 123 124 125 156 157 160 161 
SBASIC 101 102 103 104 105 106 107 
Sfortran 135 136 137 140 141 142 143 14 L~ 
XDDT 36* 37* 

An asterisk indicates that the byte is available to user status programs. 

DRS 3 Status Table 

-15-



Tymshare BRS Manual BRS 's IN NU~1ERICAL SEQUENCE 

Byte no. Read Only Read/Hrite 

Byte 44B 
43B Byte 77B 
Byte 77B 

System Exec 
System Exec 
Subsystem Exec 

Instruction Traps: Insufficient status, bad byte number. 

*BRS 4* 

Date: 71/09/03 
Name: [kill] page from address 
Status: User 
Input: A= Address in page wanted to kill 
Output: A= S~ue as input 

B= Same as input 
X= Same as input 

Description: Releases page that tile address in A points to. 
If any fork has this page in it's relabeling, it is cleared from it. 
Instruction traps: Attempt to release Sl1rr. Insufficient status when 
trying to release the TS page. 

*BRS 5* 

Date: 71/09/03 
NaMe: Return status of calling [fork] 
Status: User 
Input: ilone 
Output: A= Status of calling fork 

B= Same as input 
X= Same as input 

Description: Reads status of calling fork and returns number 
in A: 0= No status 

1 = Subsys ter.l 
3= Syster:l 
7= Exec 

Instruction traps: None. 

*BPE 6* 

Da te : 71 /09/03 
Name: Set [file parameters] (declare file) 
Status: User or system 
Input: A= [file directory pointer address] (from DRS 15 or 48) 

X= rile parameter bits (see below) 
Output: A= destroyed 
Skip Return: il= Destroyed 
(success) X= Destroyed 

Return: A= Destroyed 
(failure)D= Destroyed 

X= Destroyed 
Description: Sets the file directory bits as the declare command 
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would. Bits 0-11 of X contain a mask of the bits that are to be 
changed. Bits 12-23 of X contain the new values the program 
wishes them to be. If X= -1, then the premium charge is turned on. 
This requires system status. The follovling is a list of valid bi ts 
for the X register: 

Bi ts 12-23 of X = JO'N USr. QNH LKJ 

X= Public remote (4B3). Allovls program to access files from the 
directory from which the program vias called. 
H= Public write (2B3). AllovlS other users out the account to vlrite 
on the file. 
V= Reserved. (1a3) not currently used 
c= Not private read (4B2). Prevents user from reading file in his 
own directory. 
s= Not private write (2B2). Makes tile file "read only". 
R= Append only. (1B2). Any output to this file is append to the 
file and the file contents not cleared. 
Q= Account public. (40B) available to tile entire account. 
:-J= Proprietary. (20B). The memory is cleared after the program ter­
minates. Also not private readable. 
~1= Subsystem stutus. (1 OB). Starts fork up vii th subsystem status. 
L= System status. (4B). Starts fork up vii th system status. 
K= Exec status. (2B). Starts for}: up with Exec status. 
J= Init, flag. (1B). RUllS program when user logs in. 
T,"' .... .J- ..... ,,"'.J-; ,...~ .. .J- ...... ""~"'\C"'. l\T"nn 
.L.L.Lw \"L u,\,; \....L.\..'.I..1. '-,I.. ~t-'oJ • ..,,"".1. ........ 

*BRS 7 * 

Date: 71/09/03 
11 arne: Read [moni tor tab les] 
Status: Dependent on table (see below) 
Input: A= Address in program memory where ta.JJle is to be 

written. 
X= Table number 

Output: A= Address of first word beyond table in user's buffer 
B= Sane as input 
X= Same as input 

Description: Reads a monitor table and places it in the user's 
memory. If the sign bi t of A is on, the DRS 7 vlill copy the 
user's buffer into the monitor. 'llhis alvlayr; requires EXEC status. 

Table Read Hrite Table Description 
no. Status Status Size 

----- ------ ------ ----- -----------
0 System Exec 45B Hisccllaneous Honitor Counters 
1 System Exec 20D R]\ .. D Lrror List 
2 System Exec 100 Disc Error List 
3 System Exec 32D Activation S\vap Counters 
4 System Exec 60 Hultiplexer Communication 
5 System Exec 32D Real Nemory Table 
6 System Exec 400 Global File Flags 
7 System Exec 42d Job to Teletype Conversion 
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8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
18 
19 
20 
21 
22 
23 
24 
25 

System 
System 
System 
User 
User 
User 
System 
System 
System 
System 
System 
System 
System 
System 
Systen 
System 
System 
System 
System 

Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 
Exec 

BRS'S IN NUHERICAL SEQUENCE 

10 
400 

10 
10 
10 
2D 

NPORT 
NJOB 
NJOD 
NJOB 
NJOB 
190 
32D 
NJOB 
l1JOB 
NJOB 
NPORT 
200 

2D 

ALARM. 
Global Index Block Pointers 
Highest oisk Address 
Nachine Number in Ascii 
Eqpt. Equptment 
Accounting Cursor Positions 
vlERIS Table 

PHTP Table 
CPARN Table 
AUNN Table 
FGLIST Table 
Nonitor Table 
RAD Bit Hap 
ET'l'D Table 
PTCKS Table 
CCT Table 
TTYASG Table 
Queue Tables 
f.1ontab Table 

For further information, see Appenuix A. 
Instruction traps: Illegal table number, insufficient status for 
read or write. 

*DRS 8* 

Date: 71/09/03 
Name: [close] all [file]s 
status: Exec 
Inpu t: 1Jone 
Output: A= Sane as input 

B= Same as input 
X= Same as input 

Description: Closes all open files, but doesn't reset eIN or TOUT. 
Used by the Exec before logging the user out. 
Instruction traps: Insufficient status. 

*DRS 9 * 
Date: 71/09/03 
Name: Start [fork] 
Status: User 
Input: A= Bits 0-7= Fork bits (see below) 

3-23= Address of [panic table] 
Output: A= Same as input 

B= Same as input 
X= Same as input 

Description: Creates dependent entries in the [PAC] table entries 
for each user. A fork which calls a DRS 9 is called the [controlling 
fork]. The fork produced by the BRS 9 is called the [lower fork]. 
Eac~ controlling fork may be a lower fork for some other controlling 
fork. The controlling fork is dismissed until clle lower fork terminates. 
A user cannot have over 8 forks (this includes the Exec fork and each 
fork for an Exec BRS in progress). Only one Exec BRS can be active at 
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a time. If a fork attem~ts to start a lower fork with status higher 
than itself, the BRS 9 w~ll ignore it. 

Fork bits: 

Bit 0= Give fork [Exec status] if controlling fork has Exec status 
1= Set fork relabeling from panic table. Otherwise, use the 

current relabeling of the controlling fork 
2= Propogate [panic assignment] to fork if controlling fork 

has it. {See BRS 90} 
3= r.1ake fork [fixed memory]. It is not allowed to gain more 

memory. Any attempts will result in a memory trap. 
4= ~'!ake fork [local memory]. Hew memory is 
5= Give fork [subsystem status] if issuing fork has subsystem 

status. 
6= Give fork (system status] if issuing fork has system status. 

Panic table format: 

Description 

o Program counter 
1 A register 
2 B register 
3 X register 
4 First relabeling register 
5 Second relabeling register 
6 Status word. -2 = Dismissed for input/output 

-1 = Running 
o = Dismissed on [panic] or BRS 10 
1 = Dismissed on instruction trap 
2 = Dismissed on memory [trap] 

Instruction traps: Issuing fork was under local memory bounds, panic 
table overlaps page boundry, attempting to restart same fork, attempt to 
create 9th fork. 

*BRS 10* 

Date: 71/09/08 
Name: Programmed Panic [terminate]s a [fork] 
Status: User 
Input: None 
Output: A= Same as input 

B= Same as input 
X= Same as input 

Description: Terminates a fork in much the same manner as a 
pani.c would do. The only difference bet\-leen a BRS 10 and a panic is 
that the program counter points to the BRS 10. This BRS is normally 
used to terminate a running fork when it is finished. 
Instruction traps: Hone. 

*BRS 11* 
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DATE: 71/09/08 
Name: Clear [input buffer] 
Input: X= Port number (-1, 0 or 1 for command port) 
Output: .A= Same as input 

B= Same as input 
X= same as input 

Description: Clears the input buffer. 
Instruction traps: Bad port number in X (takes interrupt 10 if armed). 

*BRS 12* 

DATE: 71/09/09 
Name: Set [echo table] 
Status: User 
Input: A= Echo table number or terminating character for 8 level input. 

X= Port number (0 or -1 for [command port]) 
Output: A=·Same as input 

B= Same as input 
X= Same as input 

Description: If the sign bit of A is on, then the low order 8 bits of 
A contain the character to terminate on. In 8 level mode, characters 
are read from the [terminal] and transmitted unchanged to the user program. 
If bit 15 (400B) is on, there can be no terminating character. 
The program must terminate the 8 level mode by itself, or the user will 
be hung and must hang up his phone. If bit 4 (2B6) is on, 8 level output 
mode is set. 

Echo tables: (In X) : 
0= [echo] each character as it was received and break on all 

characters. 
1= Echo each character and break on all letters, digits and spaces. 
2= Echo each character and break on control characters (including 

carriage return and line feed). This is the normal mode set 
by the Exec. 

3= No echo for each character and break on all characters. 
Instruction traps: Bad echo table in A. 

*BRS 13* 

DATE: 71/09/20 
Name: Skip if characters in [input buffer] 
Status: User 
Input: X= Port number (-1, 0 or 1 for command port) 
Output: 
Skip return: 
(success) 

A= Preserved 
B= Preserved 
X= Preserved 

return: A= Preserved 
(failure) B= Preserved 

X= preserved 
Description: Skip if there are any 
Instruction traps: Bad port number 

characters in the input buffer. 
in X (takes interrupt 10 if armed) . 
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*BRS 14* 

Date: 71/08/20 
~1ame: [Dismiss] until [output buffer] empty 
Status: User 
Description: Dismisses tile user until [output backpressure] has ceased. 
Note: This BRS is obsolete. The recommended new BRS is DRS 164. 
Instruction traps: Bad port number (if int. 10 is not armed) • 

*BRS 15* 

DATE: 71/09/21 
Name: [Lookup] [file] 
Status: User 

in [file directory] 

Input: A= COnIDland file 
Output: 
Skip return: 
(success) 

A= File directory pointer address 
B= Destroyed 
X= File directory pointer address 

return: A= Destroyed 
(failure) B= Destroyed 

X= Exec ercode 
Description: Inputs a file name (see Glossary) from the command file 
in A and looks it up in the appropriate file directory. If the file 
does not exist, or tile file name is in bad form, tile non-skip return 
is taken: 
Instruction traps: Bad file number in A. , 

*BRS 16* 

DATE: 71/09/21 
Name: [Open] [file] from file directory pointer address 
Status: User 
Input: A= File directory pointer address 
Output: 
Skip return: 
(success) 

11= File number 
B= File type (see Glossary) 
X= rile size 

return: A= Destroyed 
(failure) B= Destroyed 

X= Exec ercode (see Appendix D) 
Description: Opens a file looked up by a DRS 15, 48 or 68. The 
BRS fails if the file directory pointer address in A is not pointing 
to a proper location in the TS block or if the file cannot be opened. 
(See BRS 62 for more information on an opening) • 
NOTE: The BRS 16 does not (!!!) allow the user to set extra-ordinary 
file privilege bits. The only ones set are ability to do an SCP and 
read mode. 
Instruction traps: None 

*BRS 17* 
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Date: 71/08/20 
Name: [Close] all [files] 
Status: User 
Input: None 
Output: A= Same as Input 

B= Same as Input 
C= Same as Input 

Description: Closes all open files, sets [command file] to teletype 
and [TOUT] file to teletype. 
Instruction traps: None 

*BRS 18* 

DATE: 71/09/21 
Name: [Lookup] [file] for output 
Status: User 
Input: A= Command file 
Output: 
Skip return: 
(success) 

A= File directiory pointer address 
B= Confirming character 
X= Destroyed 

return: A= Destroyed 
(failure) B= Destroyed 

X= Exec ercode (see Appendix D) 
Description: The BRS reads the file name (see Glossary) 
from the command file and tests it for validity. If the file name is 
improperly constructed, the non-skip return will be taken. If the 
"New Fi1e"/"Old File" message is to be typed, bit 1 of A must be on. 
Instruction traps: Bad file number in A. 

*BRS 19 * 
DATE: 71/09/21 
Name: [Open] [file] for output from file directory pointer address 
Status: User 
Input: A= File directory pointer address (from BRS 18 only!!!) 

X= File type (see Glossary) 
Output: 
Skip return: A= File number 
(success) B= Old file type 

X= Destroyed 
return: A= Destroyed 

(failure) B= Destroyed 
X= Destroyed 

Description: Opens tile file input to the BRS 18 for output. The 
skip output contains tile same information as a BRS 63. If tile file 
cannot be opened the non-skip return will be taken. 
NOTE: This BRS cannot set any random file bits. It is opened as 
a BRS 63 would (e.g., erase the file). 
Instruction traps: Bad file type in X. 

*BRS 20 * 

Date: 71/08/20 
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Name: [Close] a [file] 
Status: User 
Input: A= Open file number 
Output: A= Same as Input 

B= Same as Input 
X= Same as Input 

BRS I S IN NUl-1ERICAL SEQUENCE 

Description: Closes the file with the file number in A. If any disc 
use is pending on tilis file, the mon~tor will dismiss until it is com­
pleted. If the file is open for output or update and currently in write 
mode, the file is erased from the cursor to the end of file. 
Instruction traps: Bad file number, file not open 

*BRS 21* 

Date: 71/08/20 
Name: FIlA 
Status: User 
Input: A= Floating Point number 

B= Floating point number 
Output: A= Negated point number 

B= Negated point number 
Description: The double work [floating point] number in A-and B 
is negated and returned to A and B. 
Instruction traps: None 

*BRS 22* 

Date: 71/08/20 
Name: Prevent fork from being terminated 
Status: Exec 
Input: None 
Output: 'A= Same as input 

B= Same as input 
X= Same as input 

Description: Prevents fork from being terminated on quantum over­
flow or I/O dismissal. 
Instruction traps: Insufficient status 

*BRS 23* 

Date: 71/08/20 
Name: Allow fork to be terminated 
Status: Exec 
Input: None 
Output: A= Same as input 

B= Same as input 
X= Same as input 

Description: Allows fork to be swapped immediately. The pages are 
unlocked and released (not killed!) 
Instruction traps: Insufficient status 

*BRS 25* 

Date: 71/08/20 
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from map Name: Grab bit 
status: Exec 
Input: A= Disk address to grab from disc [bit map] 
Output: 
Skip Return: A= Same as input 

B= Same as input 
X= Same as input 

Return: A= Same as input 
B= Same as input 
X= Same as input 

Description: Grabs bit from bit map and skips if none of the following 
conditions exist: 
1) Bit map not set 
2) Bit already mapped 
3) Garbage in A (improper address in A) 
This BP.S is used by the HAP routine to reserve a disk page on 
each disc pack on 2314 systems and to reserve ~le statistics blocks. 
if any exist. 
Instruction traps: Insufficient status. 

*BPB 26* 

Date: 71/08/20 
Name.: Skip if [Panic] 
Status: User 

or [Off Interrupt] Pending 

Input: None 
Output: 
Skip Return: A= Same as input 

B= Same as input 
X= Same as input 

Return: A= Same as input 
B= Same as input 
X= Sane as input 

Description: Skips if an interrupt is pending on the [phantom user] 
queue (for bRS 4G and 47) or if an interrupt is stack while a DRS 113 
or 114 is set. 
Note: This BRS will not work for BRS 161 or 162. 
References: DRS 46, 47, 161, 162 
Instruction traps: None 

*BRS 27* 

Date: 71/08/20 
Name: Start [Statistics] 
Status: Exec 
Input: Hone 
Output: A= current buffer number 

B= Same as input 
X= Same as input 

Description: The first time it is called, the DRS 27 sets STSH to -1 
and returns A= 0 (initial buffer number). If the BRS 27 is called 
after statistics are turned on, A returns the current buffer number. 
Instruction traps: Bit map not set, insufficient status 
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*BRS 28* 

BRS'S IN NUHERICAL SEQUENCE 

Date: 71/08/20 
Name: stop [Statistics] 
status: Exec 
Input: None 
Output: A= Same as input 

B= Same as input 
X= Same as input 

Description: stops statistics by placing 3777777B in STSW, also 
writes out last buffer and appends end of statistics record type. 
Instruction traps: Insufficient status 

*BRS 29* 

Date: 71/08/20 
Name: Clear [output buffer] 
Status: User 
Input: X= -1 or 0 for user's [command port] 
Output: A= Same as input 

B= Same as input 
X= Same as input 

Description: Sends a [character gobbler] in the dOvlns tream direc­
tion, clearing characters out. 
Instruction traps: Improper port number in X (if interrupt 8 
is armed, it will occur instead), port not output port. 

*BRS 30* 

Date: 71/08/20 
Name: Give bit back to [bit map] 
Status: Exec 
Input: A= Disc address to release from map 
Output: 
Skip Return: 
(success) 

A= Same as input 
B= Same as input 
X= Same as input 

Return: A= Same as input 
(failure) B= Same as input 

X= Same as input 
Description: Returns b~e disc address 
following conditions do not apply: 
1) Bit map not set 
2) Garbage in A iMproper address in A) 
3) Bit already mapped 
Instruction traps: Insufficient status 

*BRS 31 * 

Date: 71/08/20 

in A to the bit map, if the 

Name: Wait for specified [fork] to [terminate] 
Status: User 
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Input: A= [Panic table] address 
Output: A= Same as input 

B= Same as input 

BRS'S IN NUNERICAL SEQUENC:C 

X= Status of fork (reason for termination) 
Description: Dismisses until the specified fork panics in some way 
X contains the status word as returned by the BRS go 
Instruction traps: None 

*BRS 32* 

DATE: 71/07/22 
I>lame: Clean up -2 or -3 
status: System 
Input: X = Port number 
Output: A = Same as Input 

B = Same as Input 
X = Same as Input 

Description: Places a "never run" actiration condition for the channel 
in x. 
Instruction Traps: Insufficient status 

*BRS 33* 

DATE: 71/09/21 
Name: Read [string] 
Status: User 
Input: A= Address of a [string pointer] 

B= Terminating cilaracter 
X= Input [file number] 

Output: A= First word of string pointer 
B= Second word of string pointer 
X= Same as input 

Description: Reads a string from ~1e input file until the character 
in B is reached. vJhen the BRS returns, it modifies the string 
pointers in memory and places them in the A and B registers. 
The terminating character is not appended to the string. 
Instruction traps: Illegal file number in X. 

*BRS 34* 

Date: 71/08/20 
Name: write [nessage] 
Status: User 
Input: A= Address of message in memory 

B= -1 to terminate on I, $= carriage return or the number 
of cllaracters to print. 

X= Output [file number] 
Output: A= Last Character in string 

B= Destroyed 
X= Preserved 

Description: If B is equal to -1, then ~-le DRS will print out the 
message whose address was contained in the A register. In this mode, all 
dollar signs ($) are printed on carriage returns and the end of a 
message is signified by a slash (I). If B is positive, it will be 
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the number of characters to be printed starting at the location 
in A. 

Example: To print the message "Tymshare DRS manual" 
carriage return: 

PRINT LDA =t.1SGi LDB =-1'; LDX =1 (To terminal) i BRS 34; 
HSG ASC 'Tymshare BRS manual $/' 

followed by a 

... 
~~ote: The message must be in 7 bi t ASCII I not 6 bi t text. 
Instruction Traps: Bad File number in X 

*BRS 35* 

Date: 71/08/20 
Name: Write [string] 
Status: User • Input: A= First word of string pointer 

B= Second word of string pointer 
X= Output [file number] 

Output: A= Destroyed 
B= Destroyed 
X= Preserved 

Description: Hrites the string whose string pointers are contained in 
A and B to the file nQ~ber in X. If system status is set, control 
characters vlill be written as & character (as in EDITORj • 
Instruction traps: Illegal file number in X. 

*BRS 36* 

Date: 71/08/20 
Name: Write [number] 
Status: User 
Input: A= Number to be written 

B= Radix ( 1) 
X= Output [file number] 

Output: A= Same as input 
B= Same as input 
X= Same as input 

Description: Writes the number in A to the file specified in X. 
Radixes up to 16 (hexidecimal) will work. 
Instruction traps: Illegal file number in x, bad radix in D. 

*BRS 37* 

DArrE : 71/09/22 
Name: [Rename] a [file] to same length. 
Status: User 
Input: A- First word of string pointer 

B= Second word of string pointer 
X= [File directory pointer address] 

Output: 
Skip Return: 
(success) 

A= Destroyed 
B= Destroyed 
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X= Destroyed 
return: A= Destroyed 

(failure) B= Destroyed 
X= Exec ercode 

BRS I S IN NUl1ERICAL SEQUENCE 

Description: Renames the file whose file directory pointer address 
{s in X to the file name (see Glossary) pointed to by A and B. The 
lengt.h of the new string (including conunents) must be the same as the 
old string. 
Example: LDP OLDPTR; BRS 48; BRS 10; LOP NEvlPTR 

BRS 37; BHS 1 0 ; ••• 
OLDPTR DATA 3*OLDSTR-1,3*OLDSTR+7-1 
NEWPTR DATA 3*NEvlSTR-1,3*NEHSTR+7-1 
OLDSTR ASC IOLDNAHE I 
NEWSTR ASC 'NE~VNANE ' 

Instruction t~aps: None. 

*BRS 38* 

Date: 71/08/23 
Nane: Read [number] 
Status: User 
Input: B= Radix ( 1) 

X= Input [file number] 
Output: A= Number 

D= Terminating cilaracter 
X= Same as input 

Description: Reads a number from the file specified by the file 
number in X until a non-numerical (this includes .) character is found. 
A dash (-) as tile first ~1aracter will negate the number. 
Instruction traps: Illegal file number in x, bad radix in B. 

*BRS 39* 

Date: 71/08/23 
Name: Read [control parameter word] 
Status: User 
Input: None 
Output: A= Control parameter ~lord (see table below) 

B= [Universal user n~er] 
X= Same as input 

Description: Reads tile control parameter vlord into the A register 
and the universal user number into D. The A register has the 
following significance: 

4B7 = r:'ynshare (Proprietary) Status 
2B7 = Not Used. 
1B7 = Operator Status. 
4D6 = Oper Login 
2B6 = Account Supervisor 
1B6 = Not Used. 
4BS = Project Code Validation Required. 
2BS = Validated on ~ or more Computers "'" 
1BS = Not Used 
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4B4 = Not allowed to change own password 
2B4 = :Not Used. 
1B4 = Reserved. 
2B = "NAIL t'lAITING tI message waiting 

Instruction traps: None 

*BRS 40 * 

DATE: 71/09/21 
Name: Reads [echo table] 
Status: User 
Input: X= Port number (-1, 0 or 1 for command port) 
Output: A= Echo table number + terminal characteristics 

B= Preserved 
X= Preserved 

Description: Reads echo table. (See BRS 12). The DRS also returns 
the following bits in A: 

Bit 0 ( 4B7) = Eight Level Input 
Bit 2 ( 1B7) = Lower Case Input 
Bit 4 (2D6) = Eight Level Output 
Bit 5 (1 B6) = Echo Control I 
Bit 6 (4BS) = Echo LF as CR 
Bit 7 (2B5) = Echo CR as LF 
Bit 15 (2B4) = LOvrer Case ()l1t-n"t-....... ...... ,..../:' '"'" .... 

Instruction traps: Bad port number in X (unless interrup~ 
10 is armed). 

*BRS 41* 

Date: 71/08/23 
Name: Read disc address of current [data block] 
Status: System 
Inpu t: i'Jone 
Output: A= Disc address of current data block 

B= Preserved 
X= Preserved 

Description: Reads the disc address of the current data block for the 
last file accessed. Used in NAP for the raw accounting file. 
Instruction traps: Insufficient status 

*BRS 42* 

Date: 
Name: 

71/08/23 
Read clock 

Status: User 
Input: i~one 

ODtput: A= Num.l.Jer of clock ticks since startup 
. B= Last time of system start up 

X= Year - 1964 
Description: Returns ~~e number of clock ticks (1/60 sec) since startup 
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in A, tile last system start up time in B, and the year - 1964 in x. 
Instruction traps: None 

*BRS 43* 

DATE: 71/09/21 
Name: Read pseudo-[relabeling] 
Status: User 
Input: None 
Output: A= First relabeling register (See Glossary) 

B= Second relabeling register 
X= Preserved 

Description: Reads the pseudo-relabeling registers (See Appendix G) 
for the currently active fork into A and B. 
Instruction traps: None 

*BRS 44* 

DATE: 71 /09/21 
Name: Set pseudo-[relabeling] 
Status: User, system or Exec 
Input: A= First relabeling register (See Glossary) 

B= Second relabeling register 
B= Preserved 
X= Preserved 

Description: Sets the 
If one of the bytes is 
least system status to 
Exec status to relabel 
on relabeling. 

pseudo-relabeling for the current running fork. 
44B and is read-only, it will require at 

relabel over; if it is read write, it will require 
over. See Appendix G for further information 

Instruction traps: Swap error, insufficient status to relabel page, 
attempt to relabel over a non-existent page (not the way to obtain more 
memory!) • 

*BRS 45* 

Date: 71/08/23 
Narne: [Dismiss] for 4 seconds 
Status: User 
Input: None 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Dismisses for 3 seconds 
Instruction traps: None 

*BRS 46* 

Date: 71/08/23 
Name: Set [non-terminability] 
Status: Exec 
Input: done 
Output: A= Preserved 
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B= Preserved 
X= Preserved 

Description: After setting non-terminability, the first panic typed 
is stacked and further panics forgotten. A waiting panic can be tested 
for with a BRS-26. 
Instruction traps: Insufficient status 

*BRS 47* 

Date: 71/08/23 
Name: Clear [non-terminability] 
Status: Exec 
Input: None 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Clears non-terminability and remembers the stacked 
panic, if any. • 
Instruction traps: Insufficient status 

*BRS 48* 

DATE: 71/09/21 
Name: [Lookup] [file] in [file directory] using string pointers 
Status: User 
Input: A= First word of string pointers 

B= Second word of string pointers 
Output: 
Skip return: A= File directory pointer address 
(success) B= Destroyed 

X= File directory pointer address 
return: A= Preserved 

(failure) B= Preserved 
X= File directory group number 

Description: Takes the string pointer in A and B and looks it up in 
the appropriate file directory. If the file name (see Glossary) is 
badly constructed, or cannot be found, the non-skip return is taken. 
The error return can be used to find the file directory group number. 
Instruction traps: None 

*BRS 49* 

Date: 71/08/23 
Name: Read [interrupts] armed 
Status: User 
Input: None 
Output: A= Interrupts armed (see BRS 78) 

B= Preserved 
X= Preserved 

Description: Reads the interrupt mask into the A register. 
Instruction traps: None 

*BRS 50 * 
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DATE: 71/09/21 
Name: [Conversion] from [floating point] to fixed point 
Status: User 
Input: A= First word of floating point number 

B= Second word of floating point number 
Output: A= Integer part 

B= Fractional part 
X= Preserved--

Description: Fixes the floating point number in A and B to A. The 
fraction part is placed -in B left justified. 
Instruction traps: None 

*BRS 51* 

DATE: 71/09/21 
Name: [Conversion] from fixed point to [floating point] 
Status: User 
Input: A= Integer value 
Output: A= First word of floating point number 

B= Second word of floating point number 
X= Preserved 

Description: Converts tile integer in A to a normalized floating 
point number in A and B. 
Instruction traps: None 

*BRS 52* 

DA.TE: 71/09/21 
Name: [Format]ted input 
Status: User 
Input: X= Fornat (See Appendix E) 
Output: 
Skip return: 
(success) 

A= First word of floating point number 
B= Second vJord of floating point number 
X= Destroyed 

return: 
(errors) 

A= Destroyed 
B= Destroyed 
X= Error code (See Appendix E) 

Description: 
word in the X 

Reads characters from the file specified through the format 
register. If any errors exist, tile non-skip return will 

be taken. 
Instruction traps: Bad file number in X. 

*BRS 53* 

DATE: 71/09/21 
Name: [Fornat]ted output 
Status: User 
Input: f.~= First word of floating point number 

D= Second word of floating point nu~er 
X= Format (See Appendix E) 

Output: A= Preserved 
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B= Preserved 
X= Preserved 

DRS'S 111 NUNERICAL SEQUENCE 

Description: The floating point number (or integer) is output to the 
file number in the X register according to tile formats listed in Appendix 
E. 
Instruction traps: Bad file number in x •. 

*BRS 54* 

Date: 71/08/23 
Name: Grab bit from [bit map] 
status: Exec 
Input: Hone 
Output: 
Skip Return: A= Disc address of bit grabbed 

B= Preserved 
X= Preserved 

Return: A= Preserved 
B= Preserved 
j{= Preserved 

Description: Grabs a bit from the bit map and returns the disc 
address of that bit. If the map is not set, the BRS will not skip. 
Instruction traps: Insufficient status 

*BRS 55* 

Date: 71/08/23 
Name: Dismiss until disc work done 
Status: User 
Input: None 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Dismisses the job until all of the pending disc 
work is done. 
Instruction traps: None 

*BRS 56* 

DATE: 71/09/20 
Name: Hake [PHT] pointer indirect for [Recover] 
Status: Exec 
Input: A= P~lT byte number or SHT byte number to be pointed at. 

B= P~1T number 
X= Channel number for new byte 

Output: A= New byte number 
B= Preserved 
X= Preserved 

Description: Recovers the page in A and places it in the byte nurrtber 
specified in B. Used by the Exec in the "recover" conunanu. 
Instruction traps: Dad byte number in B. 

*BRS 57* 
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Date: 71/08/23 
Name: r,lake [expanded SlIT] byte accessable to users 
status: Exec 
Input: A= Expanded SHT number 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Makes the byte in A accessable to users without status. 
Used in WSD for FOS, F20S 
Instruction traps: Insufficient status, bad byte number 

*BRS 58* 

DATE: 71/09/16 
Name: [Rename] a [file] 
Status: User 
Input: A= First word of string pointer for old name 

B= Second word of string pointer of old name 
(Also first word of string pointer of new name) 

X= Second word of string pointer of new name 

Output: 
Skip return: 
(success) 

return: 
(failure) 

A= Destroyed 
B= Destroyed 
X= Destroyed 

A= Destroyed 
B= Destroyed 
X= Ercode (see Appendix D) 

Description: Renames tile old file pointed to by A and n 
to the file name string concatenated to the old string as pointed 
to by Band X. If any errors occur, the non-skip return will be 
taken and the ercode put in X. Example: 

RENANE LDP OLDP':J:R; LDX lJEWPRT+1; aRS 58 
BRU ERROR (Error Routine); ••• 

OLDPTR DATA 3*OLDSTR-1 
NEvlPTR DATA 3 *OLDSTR+6 

DATA 3*OLDSTR+17 
OLDSTR ABC 'OLDFILEHEHFILENAHE' 

The DRS 58 differs from the BRS 37, in blat it can rename files to 
file lengths different than the old length. 
Instruction traps: None 

*BRS 59 * 

DATE: 71/09/16 
Name: Change effective [User Name] for public files 
Status: User 
Input: A= Desired character to be used in user name in place of #. 
Output: A= Destroyed 
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B= Destroyed 
X= Destroyed 

BRS·S IN NUHERICAL SEQUENCE 

Description: The Exec will substitute tile selected character in place 
of every occurance of a 11#" discovered in a user name. If the mode 
is to be reset, then A is to be set to -1 and the BRS called again. 
Instruction traps: None 

*BRS 60* 

DATE: 71/09/16 
Name: Lookup [file name] in [file directory] for output 
Status: User 
Input: A= First word of string pointer 

B= Second word of string pointer 
Output: 
Skip return: A= File directory pointer address 
(success) B= Destroyed • 

X= File directory pointer address 
return: A= Destroyed 

(failure) B= Destroyed 
X= Ercode (see appendex D) 

Description: The file name is looked up in the file directory and checked 
for legality (see Glossary). The DRS 60 is usually followed by a 
BRS 19. The BRS 60 is to the BRS 19 as tile BRS 48 is to the BRS 16. 
Instruction traps: None 

DATE: 71/09/16 
Name: [Open] [file] for [input] 
Status: User 
Input: A= Bits 0-7 = random file options (see Appendix B) 

8-23= command file number 
Output: 
Skip return: A= File number 
(success) B= File type (see Glossary) 

X= File size in characters 
return: A= Destroyed 

(failure) B= Destroyed 
X= Exec ercode (see Appendix D) 

Description: Reads the input file name from tile con~and file specified 
in bits 8-23 of A. (See Glossary on valid file names). If bits 0-7 
are 0, the default will be: 1). The ability to do an SCP and 2). The 
file is set to read mode. Any attempt to open an input file for 
output will result in a trap. 
Instruction traps: Attempt to set write mode, bad command file number 
in A. 

*BRS 63 * 

DF .. TE: 71/09/16 
Name: [Open] [file] for [output] 
Status: User 
Input: A= Bits 0-7 = random file options (see Appendix B) 
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Output: 

8-23= command file number 
X= File type 

Skip return: A= File number 
(success) B= Old file type (if any) 

X= Destroyed 
return: A= Destroyed 

(failure) B= Destroyed 
X= Exec ercode (see Appendix D) 

Description: Reads the output file name from the command file specified 
in bits 8-23 of A. (See Glossary on valid file names). If 
bits 0-7 are 0, tile default is taken to be: 1). The ability to do an 
SCP,2). The ability to erase information (PCE) and 3). The file is 
set to write mode. If the read mode bit is on, tile file is opened as 
[random I/O] and the original contents of the file are not destroyed. 
If the file being opened for random I/O is an append only file, any 
attempts to do a peE will fail. If bits 0-7 of A are 0, the file is 
erased and all data blocks released. 
Instruction traps: Bad command file number in A. 

*BRS 64* 

DATE: 71/09/16 
Name: [Open] [file] for [input] using string pointers 
Status: User 
Input: A= bits 0-7 = random file options (see Appendix B) 

bits 8-23= first word of string pointer 
B= second word of string pointer 

Output: 
Skip return: A= File number 
(success) B= File type (see Glossary) 

X= File size in characters 
return: A= Destroyed 

(failure) B= Destroyed 
X= Exec ercode (see Appendix D) 

Description: Opens the file whose string pointers are in A and B 
for input. The BRS 64 obeys all the rules regarding random files as 
ele tBRS 62. See BRS 62 for ~urther information. 
Instruction traps: None 

*BRS 65* 

DATE: 71/09/1 6 
Name: [Open] [file] for [output] using string pointers 
Status: User 
Input: A= bits 0-7 = random file options (see Appendix D) 

bits 8-23= first word of string pointers 
B= Second word of string pointers 
If 'OLD FILE 1/. NEt'l FILE I message is to be typed: 
X= bits 0-11 = file type (see Glossary) 

bits 12-23= con~and file number 
If 'OLD FILEI/'HEW FILEr message is not to be typed: 
X= bits 0-11= 0 

bits 12-23=file type (see Glossary) 
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output: 
Skip return: A= file number 
(success) B= Old file type (if any) 

X= Destroyed 
return: A= Destroyed 

(failure) B= Destroyed 
X= Exec ercode (see Appendix D) 

Description: Opens tile file whose string pointers are in A and B 
for output. The BRS 65 obeys the same rules for random files as the BRS 
63. See the BRS 63 for further information. The main difference is the 
'OLD FILE 1/'NEvl FILE I question, which can be controlled by the setting 
of bits 0-11 of X. 
Instruction traps: Bad command file number in X. 

*BRS 66* 

DATE: 71/09/16 
Name: Erase disc 
Status: Exec 
Input: A= File 

[file] 

number 
Output: 
Skip return: 
(success) 

A= Preserved 
B= Preserved 
X= Preserved 

return: A= Preserved 
(failure) B= Preserved 

X= Preserved 
Description: Erases the file whose file nurilier is in A. 
The non-skip return is taken if the map is not set or: on I/O error. 
Instruction traps: Insufficient status, bad file number or file not 
opened. 

*BRS 67* 

DJ. .. TE : 71/09/1 7 
Name: Read [TS page] 
Status: User 
Input: A= Index into table 

B= Location in user's memory 
X= Number of words to be copied into memory 

Output: A= Destroyed 
B= Destroyed 
X= Destroyed 

Description: Reads into memory a section of the user's TS page. 
The index will allovl the program to get only a selected portion. Example: 
To print out the project code: 

PROJ LDA =59; LDB =BFR; LDX =4; BRS 67 
LDP.~ =BFR; LDB =12; LDX =1; BRS 34 
Teo =155B; BRS 10 

BFR BSS 4 

List of indices: 
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List of Indicies for the BRS 67: 

Index 

0-5 
6 
7 
8 
9 
10-14 
15-16 
17-18 
19-20 
21 
22-28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38-39 
40 
41 
42 
43 
44 
45 
46 
47 
48-54 
55 
56 
57 
58 
59-62 
63 
64 
65 

Description 

Words 2-6 of the Exec Panic Table 
Command Input File 
Command Output File (TOUT File) 
User Number 
Status Flag Word 
Exec Pop Vectors 
Exec Relabeling 
Program Relableing 
Subsystem Relabeling 
Number of clock ticks at Login 
Exec Panic Table 
Ercode (See Appendix D) 
REt-lAC 
Account Number 
File Directory LUD locator 
LUD locator for this user (Same as HERIS) 
File Directory User Number 
Current Group Nurnper 
Number of Groups 
Last Exec ID number 
Temporary Exec Storage 
Used as switch for type of Logon for Accounting 
Disc Buffer Location in Exec 
BRS 48/60 switch, negative if DRS 48/60 
Proprietary Program Switch 
Break Table for Exec BRS's 
File Directory Account Number (Set by GFD) 
Init Switch 
Next Account Storage (For Disc Error) 
Temporary Exec Storage 
Name Change Character (-1 for Non Active) See BRS 59 
Error Swi tcll (-1 to type all Error l-1essages) 
SWOFF 
SHOTH 
Project Code 
File Position in directory 
File Directory Pointer Address for last File 
Current File Directory Group Nwnber 

t"larning: If the buffer specified does not point to page somewhere 
in the relabeling, the Exec will place the data in a new page if 
possible, but will not (!!!) affect the user relabeling. 
Instruction traps: Bad index in A. 

*BRS 68* 

DATE: 71 /09/1 7 
Name: Reads [file] name from [file directory] into memory 
Status: User 
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Input: A= Null string pointer 
B= Null string pointer 

BRS I S IN NU~1ERICAL SJ::i\.lu.r::;HCE 

X= Index to file into file directory 
output: 
Skip return: 
(success) 

A= File directory pointer address 
B= Ending string pointer 
X= Destroyed 

return: 
(failure) 

A= 0 if index is invalid 
B= Destroyed 
X= Exec ercode 

Description: 
than the last 
file names in 

Reads the file name for the index in X. If X is greater 
file position, the BRS will skip. Example: Types all 
a directory. 

TYPE CLX 
LOOP EAX 1,2; STX COUNT; LDP PTR; BRS 68; BRS 10 (ALL DONE) 

LDA PTR; LDX =1; BRS 35; TCO =155B;, LDX COUNT; BRU LOOP 
PTR DATA 3*STRING-1, 3*STRING-1 
COUNT ZRO 
STRING BSS 3*70 

Warning: If the buffer specified does not point to page somewhere 
in the relabeling, the Exec will place e1e data in anew page if 
possible, but will not (!l!) affect the user relabeling. 
Instruction traps: Directory declared "Not Listable" 

*BRS 69 * 

DATE: 71/09/20 
Name: [Delete] a [file] 
Status: User 
Input: A= File directory pointer address 
Output: 
Skip return: A= Destroyed 
(success) B= Destroyed 

X= Destroyed 
return: A= Destroyed 

(failure) B= Destroyed 
X= Exec ercode 

Description: Deletes the file whose file directory pointer address is in 
A. If the file is write protected, the message "WRITE PROTECTED" is 
printed and the error return taken. 
Instruction Traps: None. 

*BRS 70* 

Date: 71/08/23 
Name: Count free [pages] 
Status: User 
Input: None 
Output: A= Number of free pages 

B= Preserved 
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X= Preserved 
Description: Returns number of pages not in use. The amount of 
unused memory can be calculated by doing a LSII 2 with B cleared. 
Instruction traps: None 

*BRS 71* 

Date: 71/08/23 
Name: Skip if System 
Status: User 

or Exec status set 

Input: None 
Output: 
Skip Return: A= Preserved 

B= 0 
= 4B7 
= 6B7 

X= Preserved 
Return: A= Preserved 

B= 0 
X= Preserved 

Description: Skips if the user has set System or Exec. 
Instruction traps: None 

*BPS 72* 

Date: 71/08/23 
~ame: Exec [dismiss] 
Status: Exec 
Input: B= PTEST (see BRS 7) 

X= Queue nUInlJer 
Output: 
Skip Return: A= Queue number 

B= PTEST 
X= Queue number 

Return: None, always skips 
Description: Dismisses tile job on the queue in X with the PTEST 
in B. The queue numbers are: 

x Queue 
-----

0 QTI 
1 QIO 
2 QSQ 
3 QQC 
4 QQE 

Instruction traps: Insufficient tables 

*BRS 73* 

Date: 71/08/23 
Name: Read [ERCODE] 
Status: User 
Input: done 
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output: A= ERCODE 
B= Preserved 
X= Preserved 

BRS I S IN NU~1ERICAL SEQUENCE 

Description: Returns the ERCODE word in A. If the ERCODE is 
99, then the address is the monitor address that detected the error. 

Instruction traps: None 

*BRS 74* 

Date: 71/08/23 
Note: This DRS no longer exists, use ti1e following code: ' 

CLX; DRS t;2; l-lRG '=400B; BRS 160 

*BRS 75* 

Date: 71/08/23 
Note: This BRS no longer exists, use the following code: 

CLX; BRS 132; ETR =@400B; DRS 160 

*BRS 76* 

Date: 71/08/23 
Note: This DRS no longer exists, use the following code: 

CLX; BRS 132; SKA =400B; SKIP; HOH SKIP 

*BRS 77* 

DJ1 .. TE: 71 /(lQ /')(l 
, '/ ..,.., / .... v 

Name: Change [TOUT] file 
Status: User 
Input: A= File number 
Output: A= Old tout file number 

B= Preserved 
X= Preserved 

Description: Closes the present teletype output file if one 
is open and uses the output file specified in A. This DRS works 
in conjunction with the Exec "TOUT" cornmand, which causes all Exec 
output to go to a file. 
Instruction traps: Bad file number in A. 

*BRS 78* 

DATE: 71 /09/2 a 
Name: Arm/Disarm [software interrupt] 
Status: User 
Input: A= New interrupt mask 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: The new interrupt mask in A is substituted for the old 
one. A user status program may arm interrupts 1-10; a system status 
program may arm interrupt 11 (disc errors) also. Location 200B + 
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interrupt number (1-13B) must have the address of the routine 
to process the interrupt. vlhen the interrupt occurs, the program 
counter is stored at the address of the routine and execution of the 
interrupt routine begins at the address specified in location 200B+ 
interrupt number + 1. The interrupts currently implemented are: 

No. Description of Interrupt 
------------------------

1 Interrupt if Program Panic (Includes Terminal "Panics" and BRS 10s) 
2 Interrupt if Memory Panic (Read Only Violation, etc.) 
3 Interrupt if Lower Fork terminates 
4 Interrupt on unusual I/O condition: A register contains: 

Bit 0 = 1 
Bit 5 = 1 if File Size Overflow 
Bit 6 = 1 if I/O error 
Bit 7 = 1 if End of File 
Bits 18-23 = File number 

5 Interrupt on timeout. The DRS 78 can only disarm, not arm. See BRS 135. 
6 Interrupt on Floating Point Overflow 
7 Interrupt on Floating Point Underflow (Not Implemeted) 
8 Interrupt on Buffer Cleared, but curcuit still valid. 
9 Interrupt on dismiss will occur on CIO, in or out (See BRS 155) 

10 Interrupt on Bad file number for CIO. Could be a zapped curcuit. 
11 Interrupt on Disk Error. Requires System Status to set. 

Example: 

ARH LDA =PANIC; STA 201 B (Interrupt Location); LDA =2000000"B 
DRS 78 (ARB FOR PAHICS) 

Pk~IC ZRO PC Save program counter in PC 

Do interrupt routine 

LDA =ZOOOOOOB; BRS 78 {RE-M1R);BRU* PC 
PC Z RO 0 PC Sl'.VE 

Each time a panic is hit, the code at "PANIC" is executed. 
Instruction traps: None. 

*BRS 80* 

DATE: 71/09/20 
Name: Set page [read only] 
Status: User or Exec 
Input: A= PHT/SHT number 
Output: A= Old status of byte 

B= Preserved 
X= Preserved 

Description: If tile sign bit of A is on, the byte will be made read 
only. If the sign bit is off, the byte \vill be made read-"lri te. 
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Any attempt to store into a read-only page ~:ill result in a nenory 
trap or take the interrupt if armed. Only Exec status forks can 
set pages read-\·,rite. Expanded S!1T's cannot be nade read-
write via the BP$ 80. 
Instruction traps: Insufficient status, Dad byte nunber, byte number 
not in use. 

*BRS 81 * 

DATE: 71/09/20 
l-lame: Dismiss for a specified period of tke 
Status: User 
Input: A= ~lumoer of milliseconds to dismiss for 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: ~he fork is dinmissed for tile nunber of milliseconds in 
A. 7he rniniDllm dismissal tine is 2 seconds. 

*BRS 82* 
DATE: 71/09/21 
:'larne: Skip if [floating accumulator] negative 
Status: User 
Input: ilone 
Output: 
Skip return: A= Preserved 
(success) B= Preserved 

X= Preserved 
return: A= Preserved 

(failure) B= Preserved 
X= Preserved 

Description: Skips if ele floating accunulators are negative. 
If floating point hardware does not exist, the sign bit of the 
simulated accumulator will be tested. 
Instruction traps: iione 

*BRS 83* 

DATE: 71/09/21 
:lame: Skip if [floating accUI7lulator] zero 
Status: User 
In pu t : 2Jone 
Output: 
Skip return: 
(success) 

return: 
(failure) 

A= 
3= 
""w7'_ 

~~-

1i= 
J3= 
'-.'"'-.... -

Contents 
Contents 
Preserved 
Contents 
Contents 
Preserved 

of floating accumulator 
of floating accunulator 

of floating accUL1ulator 
of floatinS! accur.ulator 

escription: Skips if the floating accUQulators are zero. Also 
places the contents of the floatina accunulator in A and:D. If 
floating point .Llard~vlare does not e;:ist, tile sinulated accu2ulator 
'dill .be tested. 
Instruction tral)s: ~lone 
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*BRS 84 * 
DATE: 71/09/21 
A:Jame: Skip if [floating accumulator] non-zero 
Status: User 
Input: Hone 
Output: 
Skip return: 
(success) 

A= Contents of floating accumulator 
B= Contents of floating accumulator 
X= Preserved 

return: A= Contents of floating accumulator 
(failure) B= Contents of floating accumulator 

X= Preserved 
Description: Skip if tile floating accumulators are non-zero. Also 
places the contents of tile floating accumulators in A and D. If 
floating point hardware does not exist, the simulated accumulator 
vlill be tested. 
Instruction traps: None 

*BRS 85* 

DATE: 71/09/21 
Name: Set 8-level output mode 
Status: User 
Input: X= Port number (-1,0 or 1 for command port) 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Sets terminal to [eight-level] output mode, eight bit 
characters to transmitted to the terminal exactly as they are from the 
program. 
Instruction traps: Bad port number in X (unless interrupt 10 is armed). 

*BRS 86* 

DATE: 71/09/21 
~~alnc: Reset a-level output mode 
Status: t;ser 
Input: A= Port number (-1, 0 or 1 for command port) 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Resets [eight-level] mode. Characters are hence forth 
translated by tIle monitor. 
Instruction traps: Bad port number ill X (unless interrupt 10 is armed). 

*nns 87* 

DATE: 71/07/22 
Name: Convert [port numLer] to job nuraber 
Status: Subsystem 
Input: X = Port number 
Output: A = Jo:; number (If any) 
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B = Preserved 
X = Preserved 

BRS'S IN LIUHERICAL SEQUENCE 

Description: Converts the port number in X to a job number returned 
in A. 
Instruction traps: Insufficient status 

*BRS 80* 

DATE: 71/09/10 
Name: Read [CPU] time 
status: User 
Input: None 
Output: A= CPU time in clock ticks (1/GO second) 

ll= Preserved 
X= Preserved 

Description: Reads tile CPU time for the job and returns it in A. 
Instruction traps: None 

*BRS 89* 

DATE: 71 /09/ 1 0 
:·~ame: Read [resource metering] 
Status: User 
Input: A= Address of 6 word buffer to put data 
Output: A= Preserved 

B= Preserved 

Description: Reads into the buffer 6 \lords of resource metering 
described DeloYl. 

Word Description 

o Disc Use. Nur:lber of Disc accesses 
1 Swap Count. amnber of times job vlas swapped 
2 Ill ota1 number of characters input and output 
3 Page Ticks. 1 Page tick = 1 page/clock tick 
4 CPU time in clock ticks 
5 aumber of clock ticks since login 

Instruction traps: None 

*.3RS 90 * 
DATE: 
i-Jame: 
Status: 
Input: 

71/09/10 
Declare fork for [panic] 

User 
A= Preserved 
B= Preserveu 
X= Preserved 

Description: Indicates that tile current fork is tile highest to 
[terminate] if the user types a panic. If the fork vlhicil did the BRS 90 
has armed interrupt 1, the interrupt v1i11 be take instead of terminating 
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the fork. 
Instruction traps: None 

*BRS 91 * 

DATE: 71/0 9/1 0 
:;rame: Store [date] and [time] into a string 
Status: User 
Input: A= First word of string pointer 
Output: A= Preserved 

B= string point + length of date string 
X= Preserved 

Description: Reads tile current date and time into a null string address 
pointed to by A. The resul ting string has the form M1-1/DDSHH :NNSSSS 
where: H= t·1onth 

D= Date 
II= Hours (from 0-23) 
N= r-tinutes 
S= Space (note: 4 spaces at end) 

Instruction traps: Invalid pointer in A. 

*BRS 92* 

DATE: 71/09/1 0 
Name: Set value of [file size quantum] for all files to be opened 

until logout time 
Status: User 
Input: A= r·laximum character count 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Sets the physical file size quantum alloted to open 
output files. A must be between 7377B and 20000000B. If A is 
bet'Vleen 3248640D and 20000000B, the naxinum quantum is set to 3248640D, 
\vhicIl is the absolute maximum for all files. The maximum set 
at logon tiMe is 1364000B characters. If the file quantum is depieted, 
an instruction trap will occur at the syspop vlhich caused it unless 
interrupt 4 is armed. The SSP syspop overrides the effect of a BRS 92 for 
the file the referenced by the SSP. 
~ote: Because of overhead in the file system, ~lysical size is 
usuallv areater than data size. A one character data file requires 
3000B ;:n~racter of physical space on tlle disc. Overhead for large 
files is auout 3 percent. 
Instruction traps: Bad argunent in A. 

*BPS 93* 

DATE: 71/09/10 
:Jamc: Reset resource metering 
status: Exec 
In[)u t : 2~one 

Output: A= Preserved 
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B= Preserved 
X= Preserved 
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Description: Resets tile resource metering counters. 
(See BRS 89). 
Instruction traps: Insufficient status 

*BPS 94* 

DATE: 71/09/10 
Name: Clear fork structure 
Status: Systen 
Input: Hone 
Output: A= Destroyed 

B= Destroyed 
X= Destroyed 

Description: Returns JOD to the Exec at the instruction following 
the Bns 9. No panic tables are saved. 
Instruction Traps: Insufficient Status 

*BRS 95 * 

DATE: 71/09/10 
Name: Acquire and release [over flow groups] 
Status: Exec 
Input: A= 0 to return next available overflo\Al pointer 

= Overflow pointer to turn on/off bit in bit nap 
Output: A= Destroyed or contains next available overflow pointer 

B= Destroyed. 
X= Destroyed. 

Description: If A is 0, then the next available overflow group 
is returned in A. If A is an overflow group (file directories 4000B-
4377B), and the sign bit is off, the overflow group is released and 
it's corresponding bit turned off in tile bit map. If A is an over­
flo\\1 group and the sign bi t is on, the overflow group is taken 
and the bit turned on in the bit map. 
Instruction traps: Insufficient status. 

*BRS 96 * 
DATE: 71/09/16 
Name: Read [file attributes] and [file directory] data 
Status: User 
Input: B= Buffer address 

X= ~'lord count 
Output: A= Contents of last word in buffer 

B= Destroyed 
X= Destroyed 

Description: Reads tile file attributes and file directory data for 
the last file accessed by an Exec BRS (for example, a DRS 48 or (2) 
into the buffer specified by B. Data in buffer: 

Word 0: 

!qords 1-4: 

Group number in bits 0-11 
Prime directory in bits 12-23 
File directory data words (see Lelow) 
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~-lords 5-N: File name with sign bit on in lust word 

File directory data words: 

~'1ord , . - .. OM AM AAA MY YYY EEE EDD DDD 
\vord "'). DCO lIUH lIHH UHlI FFF FFF FFF FFF .... 
l'1ord 3: GGG TTT 000 OIZ xwv usn QIUl LKJ 
\V'ord 4: ppp ppp PPP PPP ppp ppp ppp ppp 

Nhere: 

A = /1.ccess Count 
B = Changed File 
C = Extra Changed File 
D = Creation Day-1 
E = Creation l-lonth-1 
F = File Size (1 = 256 words) 
G = Good Disc File if 010, BAD if 100 and Init Dummy if 000 
H = Napping Control 
I = Init lock Flag 2B4 
J = Init Flag 1 
K = Exec status .., ... 
L = System Status 4 
H = SUJ.)system Status 1013 
~ = Proprietary 20B 
:p = Index Block Pointer 
Q = /I,ccount Public 40B 
R = Append Only 1B2 
S = :lot Private Hritable 2B~ 
,..., = File Type (Fron 1 - 4) J. 

u = iJot Private Read 4B2 
V = :leserved. 
U = PuLlic Hritc 2B3 
X = Public Renote 4D3 
y = Creation Year - 196 L~ 
,.,. 

= Prerliun Cilarge 1D4 ~ 

See tlle 13 pc' 
~\."'ol G for a fuller explanation of these fields. 

Narnins: If ble b~ffer specified does not point to a page somewhere 
in th.~ relnb0lin0, the Exec \li11 place tile data in a ne,·, page if possible, 
but \iill not (!!!) affect t..-:"c us~r relabeling. 

Ins truction traps: _~one 

0A7::: 71/09/16 
:;Cl:1e: ~eset su~syster.l counter 
Status: Stwsyste~1 

Ini)ut: 1',-= Counter nur:'b~r (0-31) 
B= Value to be set 

outrut: A= Preserved 
B= Pres~rved 
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X= Preserved 
Description: Se-ts the counter in A to value to B. 
Instruction traps: Insufficient status, bad counter number in A. 

*BRS 98* 

DATE: 71/09/16 
Name: Increment sulJsysteM counter 
status: Subsysten 
Input: A= Counter number (0-31) 

B= NUIPber to be added to counter in A 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Adds contents of B to the counter in A. 
Instruction traps: Insufficient status, bad counter number in A. 

*BRS 99* 

DArrE : 71/09/16 
Name: Reads subsystem counter 
status: Subsystem 
Input: A= Counter number (0-31) 
Output: A= Contents of counter 

B= Preserved 
X= Preserved 

Description: Reads the subsystem counter specified by A. 
Instruction traps: Insufficient status, bad counter in A. 

*BRS 100* 

DATE: 69/05/13 
FUI~CTION: ASSIGaS A DEVICE TO A USER 
STATUS: OPEP~TOR 

INPUT: 11= DEVICE NUNBER 
X= CHANNEL NUHBER OR -1 

DEVICE NUl'-:1BERS: O=Tl~PEO, 1=TAPE1, 2=PRIHTER 
RETURHS: NO SKIP=ERROR, DBVICE ALREADY ASSIGdED. 

SKIP=NORHAL RETURN 
DESCRIPTION: THE DEVICE IS ASSIGNED TO THE USER. 
USER CAN DRIVE THE DEVICE DIHECTLY USInG THE OTHER 
IS SET TO ODD PARITY. 
ONLY ONE DEVICE CAN BE ASSIG~JED AT A TII·1L. 

*BRS 101 * 
DATE: 69/05/13 
FU~~CTION: UNlI.SSIGN DEVICE 
STATUS: OPEP~TOR 

AFTER THAT THE 
ERS IS. HAG TAPE 

DLSCRIPTIO~~S : RESETS DEVICE ASSIGIHILNT. USER CAN NO LONGER ACCESS 
DEVICE WITH DRS'S. 
REGISTERS l:.PPBCT:CD: NONE 

*BRS 102* 
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DATE: 70/09/20 
FU~~CTION: READ [r,lJI .. G TAPE] 
STATUS: USER 
IUPUT: A= CORE DUFFER ADDRESS, D= CORE BurrBR SI ZE 

X= NUI:-1DER OF RECORDS ( l·1AX 64) 
THIS BRS READS HAl"lY RECORDS IUTO CORE. IT ASSUHES THAT THE RECORD SIZE 
IS UNKNO~·lN. IT READS SUCESSIVE ru;CORDS IUTO TIlE BUFFr:R AilD 
PRECEEDS EACH RECORD WITH A CODE HORD THAT EXPLAINS ABOUT THAT RECORD. 
IN THE HORBAL CASE THE ADDRESS FIELD OF r.I'HIS ~'IORD HOLDS THE 
£JUMBEE OF 940 HORDS In THB RECORD. FOR InTERPp.ETATIO~1 OF THE OPCODE FIELDS 
SEE APPEUDIX C. THE BUFFER t·1UST BE EHTlRELY IN OilE PAGE. 

*BRS 103* 

DATE: 71/06/30 
FUNCTION: ~;RITE [HAG TAPE] 
STATUS: USER 
I!lPUT: A= CORE ADDRESS OF DATA IN THE rOLLOnING FORN1\T. 
0\) COHl!U~IICATION FRO!l SYSTEN TO USER. 
(1\) +1 1 ST P.ECORD vI0RD COUUT 
(1~) +2 THROUGH (A) +H+1 P.ECORD DATP •• 
(11) +N+2 NEXT RECOPJ) ~'lORD COUi.IT. 

E'TC • COU~-JT =0 AFTER LAST RECORD. 
OUTPUT: CA) COHTP.Il1S ADDRESS OF 1I~'lORD COU~ITIt ~'lORD FOR LAST RECORD 
HPITTEU. THE OP CODE OF CA) CONTAIns ONE OF THE FLAGS LISTED UilDER 
APPEHDIX C. 
DESCRIPTION: ALL THE DATA AND COlllIUrIICP .. TIO:iS t'10RDS nUST BE III OHE 
P/I~GE. USEH MUST ERP.SE TAPE AT LOAD POI~IT A~lD HAY HOT \TRITE 
BEYOilD THE HEFL:CCTIVE SPOT EXCEPT FOR EnD OF FILE ~lARKS. 
RLGISTIJRS AFFECTED: iJONE 

*BES 104* 

DATE: 69/05/13 
FU.JCTION: RLPORTS NHO lIl~S DEVICr: 
STATUS: uSER 
OUTPuT: A= DEVICE 

X= CHilllNEL 
DESCRIPTION: CAN BI~ USED TO DBTEPJ1Iln.: HHi\T t'l-BUFF:CR DEVIC:C IS 
ASSIC:JED AlJD HHAT CIIAHN:CL THE USER IS on ~llIO IS USIilG THE DEVICE. 
DBVICi UUHilEES l\HE 0=T1\PE 0, 1 =TAPE 1, 2=PEI:IT:LR. 
A -1 IN THE A RL::GISTER llEltNS NO DEVICB IS ASSIGd:CD. 
REGISTERS Arrl:;C'rED: A,X. 

*BRS 105 * 
DATE: G9/05/31 
FU .. ICTIO~~: [r11\G 1'APL] COIJTI~OLS 
STATUS: UGI:n 
I:<IPC'I' : 1-.. = CO~JTHOL :JU;IBER. 

1 = ~ll\IT U .. ITIL TAPE IS RLADY 
2= Bl~Cl~SPJ..CE RECORlJ 
3= FOR~'lARD SPACE FILE 
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4= BACKSPACE FILE 
5= WRITE 3 INCHES OF BLANK TAPE 
6= RE\iIND 
7= WRITE END OF FILE. 

OUTPUT: THE OP CODE 
APPENDIX C. 

OF A HAS ONE OF THE FLAGS LISTED UNDER 
THE ADDRESS OF A IS DESTROYED. 

REGISTERS AFFECTED: A 

*BRS 106* 

DJI .. TE: 71/02/03 
FUNCTION: PRINT ON (PRINTER] 
STATUS: USER 
INPUT: A= CORE ADDRESS OF DATA IN THE FOLLOWING FORHAT, X= WORD COUNT 
(P .. ) CONMUNICA'rION \vORD FROH SYSTEH TO USER. SEE APPENDIX C 
(A)+1 PAPER CONTROL. NEG FOR SKIP, POSITIVE FOR UPSPACE. 
(A)+2 - (A)+34 ONE LINE OF DATA IN 6 BIT BCD. 
(A)+35 PAPER CONTROL 

ETC. 
OUTPUT: (A) CONrrAIHS ONE OF THE OP CODE FLAGS LISTED UNDER BRS 102. 
DESCRIPTION: ALL DATA AND COHNUNICATIONS HORDS 1,1UST BE IN ONE PAGE. 
ALL,LINES HUST BE FULL LENGTH. 
IT IS REQUIRBD THAT THE PRINTER BE ASSIGNED TO THE CURRENT JOB. 
IT IS NOT NORr.1AL OPERATING PROCEDURE TO ASSIGN THE PRINTER TO 
JOBS NOT RUN BY THE OPERATOR. 

*BRS 107* 

DATE: 69/05/13 
FUNCTION: SET [HAG TAPE] (PARITY] 
STATUS: USER 
INPUT: A IS ~JEG. FOR [BCD] (EVEN PARITY) • 

A IS POSITIVE FOR BIllARY (ODD PARITY). 
DESCRIPTION: IF THIS BRS IS NOT USED, TAPE ~vILL BE READ IU BINARY. 
REGISTERS AFFECTED: NONE 

*BRS 108* 

DATE: 69/05/13 
FUNCTION: TEST [I·lAG TAPE] [DENSITY] 
STATUS: USER 
OUTPUT: A=O FOR 200 

A=1 FOR 556 
A=2 FOR 800 

REGISTERS AFFECTED: A 

*BRS 109* 

DATE: 71/02/06 
FUNCTION: DISMISS 
STATUS: USER 
CALLING SEQUENCE: BRS 109 
DESCRIPTION: THE FOPJ( IS DISMISSED. IT CAN OULY BE ACTIVATED 
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AGAIN BY A PROGRMI INTERRUPT t'mICH HAS BEEN ARMED BY THIS FORK 
OR THE TEID-1INATION OF A LONER FORK. 
REGISTERS AFFECTED: NONE 

*BRS 110* 

DATE: 71/02/03 
FUi~CTION: TEST [~1AG TAPE] .K,t;ADY 
STATUS: USER 
RETURNS: NO SKIP = NOT READY 

SKIP = READY 

*BRS 111 * 

DATE: 69/05/13 
FUNCTION: RETURN FROl-1 CLASS 3 BR~ 
STATUS: EXEC 
DESCRIPTION: THIS BRS IS USED ONLY BY THE AUTHOR OF CLASS 3 
BRS'S. IT IS THE ONLY NORHAL TERHINATION OF A CLASS 3 BRS. IT 
CORRESPONDS TO A BRS 10 Fon OTHER FOP~S. 
INSTRUCTION TRAP: 
BRS ISSUED BY A FORK WHICH ~tlAS NOT A CLASS 3 BRS. 
REGISTERS AFFECTED: NONE 

*BRS 112* 

DATE: 69/05/13 
FUNCTION: RENOVE A JOB FROH TIlE SYSTEt·1 
STATUS: EXEC 
INPUT: A= JOB NUl·illER 
NO RETUffi~S 

REGISTERS AFFECTED: ALL 

*BRS 113* 

DATE: 70/01/30 
FUllCTION: DISABLE ESCAPES 
STATUS: USER 
DESCRIPTION: ALLO\'lS USER TO PREVENT TERHIHATION FROt! AN ALTl'10DE 
OR A SHIFT-CONTROL O. IT IS RESET BY A BRS 114 
REGISTERS AFFECTED: HONE 

*BRS 114* 

DJ'~TE: 70/01/30 
STATUS: USER 
DESCRIPTION: RESETS THE CONDITIOP SET BY A BHS 113. 
REGISTERS AFFECTED: NONE 

*BRS 115* 
DATE: 69/05/13 
FUNCTION: TEIDIIN]\.TE CLASS 3 DRS FORI{ lvITH PANIC 
STATUS: EXEC DRS 
DESCRIPTION: TEPJ,IINATES THE EXEC DRS KID CAUSES A RUBOUT FOR THE JOB. 
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REGISTERS AFFECTED: NONE 

*BRS 116* 

DATE: 69/05/13 
FUNCTION: READ PROGRAJ.1 RELABELING 
STATUS: USER 
OUTPUT: A,B = PROGRAM PSEUDO-RELABELING. 
DESCRIPTION: PUTS THE PROGRAM RELABELING INTO A AND B. THIS 
IS ~'lH~_T THE SYSTEH EXECUTIVE USES AS PROGRM1 RELABELING. IT 
IS KEPT IN THE TS BLOCK. 
REGISTERS AFFECTED: A, B 

*BRS 117* 

DATE: 69/05/13 
FUNCTION: SET PROGRAl\l RELABELING 
STATUS: USER 
INPUT: A/B= THE NEVI VALUES FOR THE PROGP~1 RELABELING 
DESCRIPTION: SETS THE PROGRAH RELABELING IN THE TS BLOCK AS 
SPECIFIED. USER PROGRANS SHOULD USE BRS 44 TO SET RELABELING 
FOR A FORK. 
INSTRUCTION TRAP: 

1) A SPECIFIED RELABELING BYTE WAS NOT ASSIGNED. 
2) A USEH FORK TRIED TO RELABEL A SYSTEN BYTE~ 

THIS IS THE PROGRAM RELABELING TYPED BY THE STATUS Co.MMAND~ IT 
SHOULD CORRESPOND TO THE RELABELING OF THE FIRST NON-SUBSYSTEH 
FORK BELOW THE EXECUTIVE. IF THE FORK IS RUNNING UNDER DDT, 
DDT t'lILL UPDATE THIS RELABELING. OTIIER~lISE, IT IS THE RESPON­
SIBILITY OF THE USER. IT IS PARTICULARLY IHPORTANT THAT THIS 
RELABELING BE SET CORRECTLY BEFORE ISSUING A DUNP COlvll·lAND. 

P~GISTERS AFFECTED: NONE 

*BRS 118* 

DATE: 70/07/05 
FUNCTION: LOAD FLOATING ACCUHULATOR FRO~l A & B 
STATUS: USER 
DESCRIPTION: LOADS THE FLOATING ACCUr,lULATOR FROH THE A AND B 
REGISTERS. IF FLOATING POINT Hl' .. RDvlARE IS nOT IHPLENEHTED, THE SII-lULATED 
ACCU!'<lULATORS ~'lILL BE SET. 
REGISTERS AFFECTED: NONE 

*BRS 119 * 

DATE: 70/07/05 
FUNCTION: STORE FLOATING ACCU~1ULATOR IUTO J1~ & B 
STATUS: USER 
DESCRIPTION: STO'RES THE CONTENTS OF THE FLOATING ACCUNALTORS 
IHTO REGISTERS A AnD B. IF FLOATING POInT HARDHARE IS nOT INPLEMENTED, 
THE SIHULATED ACCUHULATORS WILL BE READ INTO A AND B. 
REGISTERS AFFECTED: A,B 
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*BRS 130* 

DATE: 69/05/13 
FUNCTION: TEST A BREAKPOINT SWITCH 
STATUS: SUBSYSTEH 
CALLING SEQUENCE: LDX =St-1ITCH NUMBER 

BRS 130 
SWITCH UP RETURN 
SWITCH DOWN RETURN 

DESCRIPTION: TESTS TIlE BREAKPOINT SWITCH (1,2,3,4) INDICATED 
IN X. IF THE SWITCH IS DOWN, THE BRS SKIPS ON RETURN. 
REGISTERS AFFECTED: NONE 

*BRS 131* 

DATE: 69/05/13 
FUNCTION: TO CRASH THE SYSTEM 
STATUS: EXEC 
NO RETUR...""l 
DESCRIPTION: SAVES THE REGISTERS IN SS01, SS02, SS03. SAVES 
o IN HCRO. TURUS OFF THE CLOCK AND DISABLES THE INTERRUPTS. 
1-10VES THE TS BLOCK INTO REAL PAGE 1 4 • 
REGISTERS AFFECTED: NONE 

*BRS 132* 

DATE: 71/07/23 
Name: Read Terminal Characteristics 
Status: User 
Input: X = 0 or - 1 for user's [Command Port] 

or (Port/2-10) for port number 
Output: A = [Terminal Characteristics] 

B = Preserved 
X = Preserved 

Description: Reads terminal characteristics and returns them in A. If 
X contains an invalid port number, and interrupt 10 is armed, the interrupt 
will be taken. The terminal characteristics are derived from the 
table below: 

Byte 0 (Bits 0-3) 

Bit 0 = Can Echo 
Bit 1 = Echo Control I 
Bit 2 = Echo CR Rubout to LF 
Bit 3 = Echo LF to CR 

Byte 1 (Bits 4-7) 

Bit 0 = CR Delay 
Bit 1 = ] 
Bit 2 = ] Input baud Rate 
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Bit 3 = ] 
Byte 2 (Bits 8-11) 
------------------
Bit 0 = ] 
Bit 1 = ] Output baud Rate 
Bi t 2 = ] 
Bit 3 = Requires Parity (1 for on) 

Byte 3 (Bits 12-15) 

Bit 0 = ] 
Bit 1 
Bit 2 

= 
= 

] Parameter "A" (See Below) 
] 

Bit 3 = Half Duplex (1 for on) 

Byte 4 (Bits 16-19) 

Bi t 0 = ] 
Bit 1 = ] Parameter IIB" (See Below) 
Bit 2 = ] 
Bit 3 = Not Used 

Byte 5 (Bits 20-23) 

Bit 0 
Bit 1 
Bit 2 
Bit 3 

= 
= 
= 
= 

] 
] 
] 
] 

Parameter 
tIC .. 

Both the Input and Output baud rates are calculated by an index into 
a table of baud rates. To arrive at this index, take the desired baud 
rate and divide it into 4800, that is: (4800/Baud Rate)= N. 
N is then compared for the closest match in tile following table: 

Index liN" 

-----
0 54B [110 Baud] 
1 40B [ 150 Baud] 
2 20B [300 Baud] 
3 14B 
4 10B 
5 4B 
6 4B 
7 4B 

The "A","B" and "C" parameters are what determine both the speed 
of the terminal and the carriage return delay. If the terminal is a Line fee 
delay terminal, then tlle delay is calculated by the following algoritilm: 
If n=1, then F(n)=IIA Il else if "C II n, then F(n)=C-n+B else F(n)=B. 
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where n is the number of characters in a line to be output. 
If the terminal is a Carriage Return Delay device (Bit 0 of Byte 1), 
then the delay is calculated as tL"-lus: F(n)=1-1in[n/(2**A) ]+B,C 
The "C" parameter is calculated by an index into the following table: 

Index CPARMI 
----- ------

0 10D 
1 14D 
2 19D 
3 26D 
4 36D 
5 SOD 
6 69D 
7 95D 

10 1310 

Each terminal \'/hen it is logged in has it's terminal characteristics 
set by the Exec. The following is a list of the Identifying Characters 
and their parameters: 

ID Terminal Characteristics 

A 56440000B 
C 56444307B 
E 56444146B 
G 54442013B 
B 56220000B 
F 56244307B 
J 56230000B 
N 56244146B 

CR 56000000B 
D 56000000B 

The only difference bet\veen the CR and D identifier is that the 
remote knows the differences. Therefore, a terminal cannot change into 
a 2741 and back again. Only a 2741 can change and return to it's original 
state. 

Instruction Traps: Invalid port number (If interrupt 10 is not armed) • 

*BRS 134 * 
DATE: 71/08/24 
Name: Read in characters in "[Paper Tape mode]" 
Status: User 
Input: None 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: This BRS is no longer functional. It presently is 
a NOP. Programs using this DRS should do their ov/n routines 

-56-



Tymshare BRS Manual BRS'S IN NUHERICAL SEQUENCE 

to read in cllaracters and test for line feed before carriage 
return and vice versa. 
Instruction Traps: None 

*BRS 135* 

DATE: 71/09/22 
FUNCTION: INTERRUPTS A FORK AFTER A SPECIFIED PERIOD OF [TIME] 
STATUS: USER 
A= THE NEW [INTERRUPT] MASK. 
DESCRIPTION: THE FORK ISSUING THIS BRS WILL BE INTERRUPTED 
AFTER THE DELAY IF INTERRUPT llUMBER 5 IS ARHED AT THAT TI~tE. 
INTERRUPT WILL BE TERMINATED. THE BRS 78 DISARHS THE DRS 135. ALSO 
SEE THE BRS 81. 
REGISTERS AFFECTED: NONE 

*DRS 136* 

DATE: 71/09/22 
FUNCTION: SETS SYSTEM EXEC SWITCHES IN SYMS 
STATUS: EXEC 
CALLING SEQUENCE: LDA V 

LDX N 
BRS 136 
NORllAL RETURN 

V .= NEW S~'lITCH VALUE 
1'1 = SHITCH NUl'·lBER 

DESCRIPTION: THE Sv7ITCH IS SET TO THE NEW VALUE AND THE OLD 
VALUE IS RETURNED IN A. TABLE OF SWITCHES: 

X Description of Svlitch 

o SWEX. Exec Switch 
1 S~'1LET. Letter Routine Switch 
2 PACST. 
3 Zero Cell. Not Used. 
4 ACA. Accounting Area 
5 DO~vN. No longer referenced by Honi tor or Exec. 
6 FATIG. t.1inned by Honitor if REAL is about to overflo~, 
7 Svu.mL. Mail Box List Busy 
8 SWMBH. Nail Box Messages Busy 
9 ENHSK. Subsystem Enable Hask. Ho longer referenced by ~1oni tor or Exec 

10 svWD. File Directory Busy for user specified. 

REGISTERS AFFECTED: A 

*BRS 137* 

DATE: 71/07/23 
Name: List [port numbers] in memory 
status: User 
Input: X = Address in user's page where table is to be put. 
Output: A = Lengtil of list 
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B = Preserved 
X = Preserved 

Description: Lists his command port (0) in the head of the list. 
Auxilary ports are then appended to tile list. 
Instruction Traps: None 

*BRS 138* 

DATE: 71/07/23 
Name: [Supervisor] Request 
Status: Exec 
Input: None 
Output: A = Error Nunber (If any) 

B = Preserved 
X = Auxilary [Port] number 

Description:' Places a request on the Supervisor (See Appendix II) 
to get an [auxilary circuit]. The monitor dismisses the user until 
the Supervisor sets up a circuit to the user's program. The user cannot 
shift control 0 out of this condition until the BRS 138 returns. The user 
then outputs to the teletype (File number 1), a login string. This string 
must be terminated by a dash. 

Supervisor Error Table 

C CA) = 1 = Format Error 
2 = Bad User Name 
3 = Bad HUD 
4 = System Unavailable 

Example: To log in under the user name "FALSENAHE" on computer 25: 
LOGIN BRS 138~ SKE =O~ HLT (Impossible)~LDP LOGPTR 

LOX =1~ BRS 35~ BRS 138~ SKE =O~ BRU ERROR 
STX IF; EAX 1,2~ STX OF~ ••• 

LOGPTR DATA 3*LOGSTR-1,3*LOGSTR+12 
LOGSTR ASC 'FALsENrum: 25- I 

This string is sent to the Supervisor \'Thich attempts to find this user in 
the [HUD]. Another DRS 138 is then done and vlill return an error code 
in A. If A is zero, then no errors have occurred and the auxilary port 
number can be found in X. Notice: The port number in X is the input 
port. The output port.is found by adding 1 to X. The port number 
in X can now De used by the character SYSPOPS and DRS's (CIO, CIT, BRS 
35, 33 etc.) 
Instruction Traps: Insufficient status 

*BRS 139* 

DATE: 71/07/27 
Name: [Zap] an [auxilary circui t] 
Status: User 
Input: X = [Input port] number (As returned by BRS 138) 
Output: A = Preserved 

B = Preserved 
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x = Preserved 
Description: Zaps the auxilary circuit (Removes it from Tymnet) • 
Instruction Trap: Invalid port number in X. 

*BRS 140 * 

DATE: 71/03/24 
FUHCTION: READS THE DATE INCLUDING THE YEAR INTO THE USERS HEl-10RY 
STATUS: USER 
INPUT: A=BEGINUING STRING POINTER 

B=ENDING STRING POINTER 
DESCRIPTION: THE CURREnT DATE A:~D TI~lE ARI: APPENDED TO THE 
STRING PROVIDED IN A AUD B REGISTERS AND THE RESULTING STRING 
POINTERS ARE RETURNED IN THE A AND B REGISTERS. THE CHARACTERS 
J's.PPEIJDED TO THE STRING HAVE THE FOPJ.l: 

HN/DD/YY HH :r.U·1 
t-1H=HONTH 
DD=DAY 
YY=YEAR 
HH=IIOURS COUNTED FROM 0 TO 24 
HH=HINUTES. 

SEE BRS 91 
REGISTERS AFFECTED: B 

*BR.S 141 * 

n 2~.rTlP.. 7 1 / (} q /? ? 
~"'" .!.......... • ,. I - --, --

FU~~CTION : GETS EXEC SUBROUTINES 
STArl 1US: EXEC 
DESCRIPTION: CHECKS THAT THE ISSUIUG FOPJ( HAS EXEC STATUS. 
IF IT DOES, Al~ EXEC BRS IS ISSUED. THIS BRS IS USED TO ALLOW 
EXEC STATUS FOPJ(S TO ACCESS SUBROUTINES IN TIlE EXEC. TABLE: 

X Description of Routine 

o Turns Letter on for All current users. 
1 Super GPD. A = File Directory Humber 
2 Set switch to force Exit if negative. A = Switch Value 
3 Counts nurru.:>er of users on systen. Returns 1 .. = NU 
4 Not Used. 
5 Checks for User on system. A = User number 
6 Checks for Operator Timeout. Skips if Still Pending 
7 Set File Group Busy. A = rile Directory Group ~·ItlIl'lber 

8 Reads last Ercode. 
9 Changes Index Block Pointer "-lith ne"v pointer in A. Deletes old. 

1 0 ~lri tes Accounting 
11 Change EXFLAG. 
12 Set File Parameters from A and Date in B. 

REGISTERS AFFECTED: HONE 

*BRS 142* 
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DATE: 71/03/25 
FU1'>lCTION: ALLOWS USER EXECUTION OF EXEC CO~n.1AND 
STATUS: USER 
INPUT: A = FIRST 3 CHARACTERS OF EXEC COl-tHAND OR SUB-SYS. NM1E (OR) 

A = SAI1E AS ABOVE \vITH SIGa BIT (RETURU TO DRS) 
NO OUTPUT 
RETURN: :~O RE'rURN HITH FIRST OPTION (UO SIGN BIT) 
RETURNS: NO SI:IP: ILLEGAL COHMAUD TO RETURN 

SKIP: COHHAND EXECUTED 
DESCRIPTION: GEI:JERAL 

THE FIRST 3 CHARACTERS OF THE COHNAJ:JD OR SUD-SYSTEH NAHE ARE 
PLACED IN THE nAn REGISTER. IT ALWAYS APPEARS TO THE EXEC THAT 
THE C01'Tl-IAND HAS TERHINATED BY A CARRIAGE-RETURN. CO~'l.~··1AND ARGU~'1ENTS 
ARE TAKEN FRON THE TELE'rYPE OR THE COH!1Al~DS-FROH FILE. THE USUAL 
PRO~1PTING HESSAGES ARE TYPED. 
DESCRIPTION: NO SIGN BIT IN nAn 

ALL COl-llvIANDS ARE LEGAL. THE EXEC DOES A RESET DEPOHE EXECUTING 
THE COHMAHD. THE CO~1HAND IS EXECUTED AS IF IT WAS TYPED IN THE EXEC 
TERHINllTED BY A CARRIAGE RETURN. 
DESCRIPTION: SIGN BIT IN nAn 

ONLY COHHANDS THAT DO NOT NORMALLY DO A RESET ARE LEGAL. THE 
ILLEGAL COl'-1!,lANDS (SUCII AS LOGOUT; RESET, RUN, CALL SUB-SYSTEM, ETC.) 
~vILL CAUSE THE ERROR RETURN (nO SKIP) TO BE TAKEN. "ESCAPES" 
DURING THE EXECUTION OF THE PROGRAM WILL USUALLY CAUSE A RLTUru~ 
TO THE BRS WITH A SKIP. 

*BRS 143* 

DATE: 70/07/06 
FUaC'I'ION: SKIP IF BIT MAP SET 
STATUS: SYSTEl'l 
DESCRIPTION : SI~IPS IF SDB~18 IS ZERO (BIT HAP SET). 
RETURNS: SKIP RETURN = BIT l!AP SET 

NO SKIP = BIT HAP NOT SET 
REGISTERS AFFECTED: NONE 

*BRS 144* 

DATE: 69/05/13 
FUNCTION: GETS A BUFFER 
STATUS: EXEC 
OUTPUT: A = ADDRESS OF DATA AREA IN BUFFER. 
RETURNS: NO SKIP: NO FREE BUFFERS 

SKIP: NORHAL RETURt.'l 

*BRS 145* 

DATE: 69/05/13 
FUNCTION: RETUiUlS A BUFFER 
STATUS: EXEC 
INPUT: A = ADDRESS OF DATA AREA IN BUFFER TO BE RETURHBD 
DESCRIPTION: RE'rUffi-JS TIlE DUFFER TO THE HONITOR. 
REGISTERS AFFECTED: HONE 
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*BRS 146* 

DATE: 71 /0 3/11 

BRS'S III NUr.1ERICAL SEQUENCE 

FUNCTION: READS NU~1BER OF QUEUE ENTRIES 
STATUS: SYSTEN 
OUTPUT: A=NUHBER OF JOBS ON QTI, B=NU~1BER OF JOBS ON QIO, 

X=NU~mER OF JOBS ON QQE 
DESCRIPTION: THIS BRS ~'1ILL BE CHANGED SOOU SO THAT THE SIGN 
BIT OF A WILL BE ONE IF THERE IS A JOB OU QQC. 
REGISTERS AFFECTED: ALL 
*DRS 147* 

DATE: 69/05/13 
FUNCTION: [CLOSE] S ALL EXCEPT COl-1}1ANDS-FROH [FILE] 
STATUS: USER 
REGISTERS AFFECTED: NONE 

*BRS 148* 

DATE: 70/07/06 
FUNCTION: NEGATE FLOATING ACCUHULATOR 
STATUS: USER 
DESCRIPTION: THE CURRENT CONTENTS OF THE FLOATING ACCUHULATOR ARE 
NEGATED. OVERFLOW ~vILL CAUSE THE OVERFLOi-l IUDICATOR TO BE SET. 
IF FLOA'rING POINT HARDWARE IS NOT I~1PLEHE!lTED, THE SIHULATED ACC­
UMULATORS ~'lILL BE NEGATED. 
REGISTERS l~FECTED: NONE 

*BRS 149* 

DATE: 70/07/06 
FUNCTION: FIX FLOATING ACCUHULATOR AND STORE IN A & B 
STATUS: USER 
DESCRIPTION: FIX TIlE FLOATING ACCUNULAORS AUD PLACE IN A AND B. 
THE NU~mER IN THE FLOATIHG ACCUHULATOR IS CONVERTED TO A INTEGER 
AND STORED IN THE A REGISTER. 
REGISTERS AFFECTED: A 

*BRS 150* 

DATE: 70/07/06 
FUNCTION: FLOAT /I. & B l\.i~D PLACE IN THE FLOATING ACCUHULATOR 
STATUS: USEH. 
DESCRIPTION: THE NUHBER IN A AND B IS COtJVERTED TO A FLOF .. TING POINT 
NUHBER AHD STORED IH THE FLOATING ACCUHULATOR. 
REGISTERS AFFECTED: B 

*BP.S 151* 

DATE: 71/03/25 
FUNCTION: CHl~j.'~GE COIU-1A.:1DS-FRO!1 FILE 
STATUS: USER 
INPUT: A = FILE NUHBER OF COMMANDS-FROH FILE. 
DESCRIPTION: CLOSES THE COH1!ANDS-FROH FILE IF ONE IS OPEN AND 
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SETS THE CONMAHDS-FROr·l FILE TO THE FILE SPECIFIED IN l\.. 
THIS BRS t"lORKS IN CONJUNCTION WITH THE EXEC "COr.tHANDS" COH.HAND WHICH 
OPEHS A FILE FOR INPUT AND CAUSES ALL EXEC INPUT TO COt-IE FRO~l THIS 
FILE it THE' FILE NUr-mER IS Pl1.SSED TO SUB-SYSTENS AND GOTO PROGRAMS 
IN THE "A" IlliGISTER. SEE ALL BRS 77 FOR TELETYPE-OUTPUT CONTROL .. 
REGISTERS AFFECTED: aONE SAVED 

*BRS 153* 

DATE: 70/07/27 
Name: Set cell 211 
Status: User 
Input: A Page 0 of [Supervisor] 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description:' Sets cell [211B] to page zero of the Supervisor. This can 
only be done by the Supervisor. 
Instruction Traps: User not Supervisor, 211 not zero. 

*BRS 154* 

DATE: 70/07/27 
Name: Reset cell 211 
Status: User 
Input: None 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: Sets [211B] to 0 and unlocks the page. 
Instruction Traps: User not [Supervisor] or 211 already zero. 

*BRS 155* 

A = 
B = 
X = 

*BRS 156* 

DATE: 70/07/27 
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Name: [Zap] all [Auxilary circuitS] 
Status: User 
Input: None 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: Zaps (See Appendix H) all auxilary circuits this job. 
Instruction Traps: None 

*BRS 157* 

DATE: 70/07/27 
Name: Copy [Level 3] [Index Block] to memory 
Status: System 
Input: A = File number 

X = Address in user I s I1l~,mory 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: Copies the current level 3 index block from the file 
whose file number in in A to user's memory. 
Instruction Traps: Insufficient status, file not opened, unrecoverable 
error. 

*BRS 158* 

n 7\",P • '71 /(\ '7 /')" 
4.J'Cl. ... ~ • I 1/ v I / ~ I 

Name: Charge [royalty units] 
Status: User 
Input: A = number of units to charge 
Output: Skip return: A = Preserved 

B = Preserved 
X = Preserved 

Return: A = Preserved 
B = Preserved 
X = Preserved 

Description: Adds the number of units in A to the current royalty charge. 
If un overflow occurs or a negative number is given, then non-skip return 
will be taken. 1 Royalty unit = $.001 
Instruction Traps: None 

*BRS 159 * 
DATE: 71/07/27 
Name: [Answer] lines 
Status: Exec 
Input: A = 0 to "shut" the system (close all lines) 

= 1 to "up" the system (ans\ver all lines) 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: &"Y}swers or shut lines to system. 
Instruction Traps: Insufficient status. 
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*BRS 160* 

DATE: 71/07/27 

BRS'S IN NUNERICAL SEQUEnCE 

Harne: Change [terminal characteristics] 
Status: User 
Input: A = New terminal characteristics (see DRS 132 for list of charac­
teristics) 

X = Port number (-1 for conwand port) 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: Changes the characteristics of the terminal. A 
one in a bit position is ON, a zero is OFF. 
Instruction Traps: Bad port number (if interrupt 10 is not armed). 

*Bns 1(j1* 

DATE: 71/07/27 
Name: Ignore Panics 
Status: User 
Input: X = Port number (-1 for command port) 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: Disables escapes for the port in x. Panics are not 
stacked. 
Instruction Traps: Bad port number (if interrupt 10 is not armed). 

*BRS 1 G2* 

DATE: 
Name: 
Status: 

71/07/27 
Enable Panics 

User 
Input: 
Output: 

X = Port nunber (-1 for con~and port) 
A = Preserved 
B = Preserved 
X = Preserved 

Description: Reset escape control set by BRG 161. 
Instruction Traps: Bad port number (if interrupt 10 is not armed). 

*BRS 163* 

DATE: 71/07/27 
Name: Copy Net to User 
status: System 
Input: None 
Output: A = Preserved 

B = Preserved 
X = Preserved 

Description: Copies TY~hlET (page 12) to users menory starting at 34000B. 
Instruction Traps: Insufficient status 

*BRS 164 * 
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DATE: 71/07/27 
Name: Dismiss until [output buffer] empty and/or activate user after 
a period of time. 
Status: User 
Input: A= Number of millisecond to activate at if [Yellow Ball] doesn't 

return. 
X= Port number (-1 for command port) 

Output: A= Preserved 
B= Preserved 
X= Preserved 

Description: Sends a yellow ball and waits for it to return, signifying 
that the output buffer is empty. If the yellow ball does not return after 
A milliseconds, then the user is again activated. This BRS is recommended 
over the BRS 14. 
Instruction traps: Bad port number (if.interrupt 10 is not armed). 

*BRS 166* 

DATE: 71/09/10 
Name: Hang port 0 
Status: Exec 
Input: A= Same as input 

B= Same as 
X= Same as 

;n'r\11+­
--'"""".t' '""'" '-
; n 'r\" +­.......... 1::' ...... ..... 

Description: Hangs port 0 (zero). The BRS 129 will not allow port 
o to be hung. 
Instruction traps: Insufficient status. 

*BRS 167* 

DATE: 71.09.21 
Name: Read and reset disk error flag 
Status: User 
Input: None 
Skip return: A= Preserved 
(success) B= Preserved 

X= Preserved 
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return: 
(failure) 

A= P:t:eserved 
B= Preserved 
X= Preserved 

BRS'S IN NUMERICAL SEQUENCE 

Description: 
The BRS will 

Tests for a disc error caused by a BRS 122, 123, 124, or 12'. 
skip if there were errors since the last time the BRS was 

issued. 
Instruction traps: 

*BRS 168* 

DATE: 71/09/16 

None 

Name: Disable [shift control OJ 
Status: User 
Input: X= Port number (-1, 0 or 1 for command port) 
Output: A= Preserved 

B= Preserved 
X= P'reserved 

pescription: Disables shift control O's (oh), but allows panics to 
still be active. 
Instruction traps: Illegal port number in X (takes interrupt 10 if 
armed.) . 

*BRS 169* 

DATE: 71/09/16 
Name: Re-arm [shift control 0] 
Status: User 
Input: X= Port number (-1, 0 or 1 for command port) 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Re-arms shift control O's. They will now clear forks to 
the Exec. 
Instruction traps: None 

*BRS 170* 

DATE: 71/09/21 
Name: Set limit for [premium chargeJ program charges 
Status: User 
Input: None 
Output: A= Preserved 

B= Preserved 
X= Preserved 

Description: Calls on the Exec to set the maximum premium charge. When 
the BRS is done, the Exec will type "Please Type Maximum Royalty Program 
Charges You Will Permit:". At that time, the user must input the maximum 
number of charge units. One royalty unit equals $0.001. There is a 
maximum limit of $16,777 of Royalty charges per logon. This is in addition 
to Tymshare's resource charging (CRU and Connect). 

NOTE: A premium charge program cannot charge until it does BRS 170. 
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Instruction traps: None 

*BRS 171 * 

DATE: 71/09/21 
Name: Identify [premium charge] program 
Status: User 
Input: A= Premium charge program number 
OUtput: A= Preserved 

B= Preserved 
X= Preserved 

Description: Each premium charge program is assigned an identity num­
ber. Hhen the Exec starts the program, the ident is written to the 
accounting. Tymshare vlill pay the author of the program \-lhen the bills 
sent by Tymshare have been paid. 
Instruction traps: None 

*BRS 172* 

DATE: 71/09/21 
Name: Send control information to remote 
Status: User 
Input: A= Special character 

X= Port number (-1,0 or 1 for conunand port) 

X= Preserved 
Description: Sends type 1 record through [Tymnet] to 
remote-. (See Appendix- II). The A register contains a special 
character which can set terminal characteristics etc. 
Instruction traps: Bad port number in X (takes interrupt 10 if armed). 
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SECTION 6.0 APPENDIX A 

*BRS 7 TABLES* 

DATE: 71/09/17 

Pwfl 
~1apnum 

Dbits 
RS 
Tnictr 
Tfictr 
Spare1 
Spare2 
Tiictr 
Tiibad 
Toictr 
Toibad 
rIu 
Utime 
Real 
~iettb 
Settb 
stine 
Spt 
Pages 
Sswc 
Rpage 
Pagew 
Sdskmt 
Armot 
XBerr 
FDerr 
Extpu 
IlB 112 
Rber 
UpShut 
Chrdy 
Lcdfib 
Eqpt 

Description of the Niscellaneous table as typed by 1 COUNT: 

Power Failures 
Hap Number 
Number of Disc blocks remaining 
Number of RAD channel errors 
Number of teletype "on ll interrupts 
Number of teletype "off" interrupts 
First Honitor Spare 
Second Honitor Spare 
Number of teletype input interrupts 
B-ad channel on input interrupt 
Number of teletype output interrupts 
Bad channel output interrupt 
Number of teletypes on 
Number of user on seconds 
Number of clock ticks 
Time not used to speed up disk I/O 
Unsold time (Time used by system) 
Time in system mode 
Page tick for all users 
Pages swapped 
Swap count for all users 
Pages read 
Pages 'Vlri tten 
Disk access units for all users 
Arm Hotion 
Index block errors while setting map 
File Directory errors while setting map 
Extra Phantom User entries at BRS 112 
Number of logouts 
RUbout error on Phantom User 
Contains 1 if IIshut", 2 if "up". 
Cte channel not ready 
Lost characters due to full input buffer 
Equipment cell 

The symbols DO ~~rough DS are counters used for experimentation 
only. Eqpt has the following significance: 

8 = Dual Data Products Disc 
4 = 2314 
2 = Phase II (Tymnet) 
1 = Floating Point Iiardvlare 

Description of the RAD error table: 

If a ~lri te error has occurred, the sign Li t v'lill be set. The moni tor 
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error table RAERL has space for recording 20D RAD errors. 
A RAD error is one of two types. If the low order 5 bits are 
equal to 35B, the error is a channel error eRC) , otherwise 
the error word is the first half of an addressing error (RA). 
If tile error is an addressing error, tile first word is the address 
the monitor attempted. The second word is ele address tile monitor 
got. If the error is a channel error, the error word will be the POT 
word, and hence no conversion is needed. 

Format of the RAD addressing error word: 

KNN NNN NNN NRR RRR UU~'J Wt'M vlWW 

vlhere: 

K = Read/Write key. 1 for Write, 0 for Read 
N = Not used 
R = High order 5 bits of POT word 
U = User Data 
W = write Count 

Description of tile Disc Error table 

If the Disc is a IBI-! 2314: 

SSS PPP CCC CCC CCH IIHU HRR ROD 

'iihere: 

s = Checksum (First 3 bits only) 
P = Pack Number 
C = Cylinder 
H = Head 
R = Record 
D = Bits used for data chaining 

If the disc is a Data Products: 

NNN NUD DDD DDT TTT TTT TSS SSS 

~~here : 

N = Not used 
D = Physical disc number 
T = Logical track pair 
S = Sector 

The monitor has space for 10D Disc errors. 

Description of QTIGO: 

Each counter counts tile number of swaps per activation condition 
as follows: 
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1 Dismiss until nore room on the ring (TROSW) 
2 Not Used. 
3 Teletype early warning (Output buffer) 
4 Special test (Wait for tape clear) 
~ Not used. 
6 Input buffer, BRS 81, BRS 45 or BRS 164 Dismissal 
7 Special fork n<)t on queues. 

l~ddress : 
o Dead 
1 Running 
2 BRS 31. Dismiss until lower fork panics 
3 UncorrectableRAD errors 
4 Exec DRS 
5 BRS 109. Dis~iss until off interrupt 
6 BRS 9 

10 Disc use/vI Buffer 
11 Not us~d.' 
12 Hait for unit to clear 
13 Not used. 
14 Exec BRS 
15 ERS 9 
16 Quantum Overflow 
17 Not Used. 
20 Exec level panic 
21 Ordinary panic 
22 3 sec w Buffer time out/Disc errors 
23 DRS 111 
24 BRS 44 
25 Count for BRS 44 
26 count for RFK 
27 Compute Job count 
30 PU Count 
31 Not Used. 
32 Supervisor Request (Type 5 Out) 
33 Tape read and Printer 
34 Not Used. 
35 ':CRAPT 

Description of rIul tiplexer Communication vlords: 

The base conmunicates with the 940 through 6 cells following 210B~ 
These cells coritain the following: 

21 OB AL1~RH (See description belo",,) 
211B Supervisor's page zero. v1hen the Supervisor is running, 

the Supervisor does a BRS 153 to lock his page zero 
in core. The moni tor then places the pages's miT 
number in 211B for the base to put data in. Cell 211B 
is non zero both ""hen the Supervisor is running and when 
the Supervisor is awake and trying to take over the net. 
The Supervisor does a BRS 154 to release his page zero 
when he goes to sleep. 

212B+ UP flags. The base clobbers these flags every once in a while 
213B and cllecks tilem a few clock ticks later. If the 940 has not 
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214B 

215B 

reset the flags, the base presumes the 940 is dovln and sends 
a message to the Supervisor telling it 50. The keys is 40516337B 
and 51506262I3. 

This cell contains the BPJ·l to the clock interrupt routine in 
the base. 
Cell 215B contains a Bm1 HONCR. 

Description of tile Global File Flags: 

Both the Global flag and the Index Block Pointer array are indexed 
by a global file number. This global file number is not to be confused 
\vith the local file number associated with each user. Each file open 
on the system is assigned a global file number and a global index 
block pointer. The index into one table is the same as the other. 

Where: 

D = 
F = 
I = 
J = 
P = 

DDD DDD DFF IJJ JJJ JPP PPP PPP 

Initalized to -1. Incremented for each Disc job started, 
Decremented by the interrupt routine 
Local File number - 3 
Error detected in IDM 
Job number 
Privelege Flags for file. (High Order 8 bits only). These are 
tile random file flags. 

Description of the Job to Teletype Conversion table: 

This table is referenced by a job number which will return the 
following parameters: 

DDD DDD DNN NNN TRP EEE CCC CCC 

Where: 

D = Disc or W buffer busy 
N = Not Used. 
T = Termination pending 
R = User Rubout 
P = PUTIH busy. (Time out interrupt going) 
E = RAD errors 
C = Teletype number 

Description of ALARH: 

ALARN is location 210B in the 940 monitor. ~'nlenever a bit is set, the 
Varian 620/I will howl until that bit is reset. The following is a 
list of bits currently in use: 

Bit 23: Real about to overflovl 
Bit 22: Disc map almost/co~pletely filled. 
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Description of the Global Index Block Pointers: 

Each file has a index block associated with it. vlhen that file is opened, 
it's index block pointer is placed in this array. This index block 
pointer is not the same as the one in the file di;rectory however. The 
index block pointer in the file directory is shifted to the right two (2) 
places. Therefore, to convert from a file index block pointer, 
~le program must do a LSH 2 on the file directory index block pointer. 

Description of DSCTOP: 

DSCTOP is the highest disc address that any BRS 122, 123, 
124 or 125 can access. 

Description of HACH: 

MACH is the machine number. Hachine numbers have the folIoing 
format: (Location) (Hachine number) • The locations can have 
tile following letters: C Cupertino, California 

11 Englewood, New Jersey 
P Paris, France (CEGOS) 

Description of STACT: 

STACT is a two word array that contains the beginning and 
current cursor of the Raw Accounting file. 

Description of the ~'lERIS table: (Port) 

vIi th the exception of auxilary ports, the \'lERIS ta.ole contains 
the LUD locators for each port. These locators of of use when look­
ing up information shuch as User Names and Account numbers. 

Description of the PN'rp table: (Job) 

The PHTP table is a list of the locations in the monitor where each job 
has it's "Pseudo r.1emory Table". At the present time, each job has 
35 octal entries in tile table. The first entry in the table is the 
TS page, followed by page 44B and so forth. The PHTP table points 
to tile pr'~T table for eacll job. Each PHT entry has the following format: 

\vhere: 

S 
E 

R 
A 
C 

SER PPP PPP AAA AAA AAA ACC CCC 

= The page is or has been shared (Via BRS 
= An exec page. This requirec Exec status 

over. 
= Read Only. Set to 1 if Read Only 
= HAD Address 
= Code Page (See RHT) 

Description of tlle CPARH table: (Job) 
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This table contains the Control Parameters for each job. for 
a complete description of the bit fields, see the BRS 39~ 

Description of the AUNN table: (Job) 

This table contains the universal user number for each 
job. This is an antiquated table, with the exception of looking 
up information on Auxilary Ports. 

Description of the FGLIST table: (Job) 

This table contains the last file directory accessed for each 
job. This is sometimes reset to zero by the Exec. 

Description of the ~liscellaneous Monitor Table (Table no.) 

This table contains many miscellaneous ~onitor switches and other 
interesting data. The following is a list of the counters in sequential 
order: 

ADRSIIT 
AEXSI-IT 
M48K 
MaxNU 
SDBt-'18 
NapBit 
ORC 
sw16 
'r\T .. T ......... 
.t\vv.u 

RWR 
StV205 
SWXI,lA 
Hach 
DiscU 
Vers 
FG9401>. 
FG940B 

Address of SMT in the 'monitor 
Address of EXSMT in ele monitor 
-1 for 48K, 0 for 64K of memory 
t'laximum Job Limit 
-1 if Bit Map not set, 0 if set 
A bit \'lhich is redundant to £.lapNurn 
Constant used by monitor -co locate Exec on the disc 
-1 if 16 Disc system, 0 if 32 or greater disc system 
o if Disc write Protected 
o if RAD ~vri te Protected 
o if 205 interrupt not high 
Used by 205 interrupt 
!-lachine Number (See Hach above) 
Disc number of currently running system 
Versiion of the monitor (2 Hords) 
First ~'lord of Up flags for Base 
Second vlord of Up Flags for Base 

Description of RAFR: 

RAFR is a 32 word array that contains the RAD bit map. If a bit is on, the 
page is available for use. 

Description of the ETTB table: (Job) 

ETTB contains the pure compute time for each job in clock ticks. 

Description of tile PTCKS table: (Job) 

PTCKS contains the amount of pages in memory per clock tick accumulated 
in ~~e current logon. 

Description of CCT (Job) 
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CCT contains the number of characters input and output for each job. 

Description of the TTYASG table: (Port) 

TTYASG contains the PACPTR for each job. From the PACPTR, the relabeling and 
other information can be found. 

Description of QO: 

QO is the beginning of-the monitor queue tables. Each of the 5 queues 
(QTI, QIO, QSQ, QQC and QQE) have a 4 word array associated with it. 
The four \.,ord arrays have the follo\t-ling forMat: • 
First Hord: If a job is on the queue, b~e first word contains the 

pacptr of the next job to run, other\tlise, it contains 
the address of the table. 

Second Word: Contains the PACPTR of the first job on the Queue 
7hird Hord: Contains the address of the Queue Table 
Fourth Word: Contains the number of user on the Queue 

Description of the lo10NTAB table: 

t-1ontab contains addresses the are only used for peeking. (Via BRS 1 27) • 
The following is a list of current addresses: 

PNEXT Added to PACPTR to get next queue numl.>er 
PPTR Added to PJ!:.CPTR to get previous PACPTR if in a chain. 
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SECTION 7.0 APPENDIX B 

*R&IDOH FILES. 

DATE: 71/05/07 

DEFINITIONS: 
CP=CURSOR POSITION. THE ADDRESS OF THE nEXT CHARACTER, ~'10RD OR 

BLOCK TO BE READ OR HRITTEN. THE LO~mST POSSIBLE CHARACTER ADDRESS 
IS O. THE IIIGHES'l' IS 14il6-1. 

CP'l;OP=ADDRESS OF HIGHEST LOCATION HRITT:CN. 

OPENInG RAlIDOH FILES: 
USE nORHl'~L OPEN FILE DRS'S. THE HIGH ORDER BITS OF THE A 

REGISTER I11 DRS 63 & 65 COiITl\.IH THE RAi·JDOH FILE PRIVILEGE BITS. 
PRIVILEGE 
NUHBER 
PO 
P1 
P2 
P3 
P4 

BIT 
0 
1 .., 
.:.. 

3 
L~ 

OPTION 
o 
o 

USER HAY EFFECTIVELY EXECUTE THE SCP SYSPOP. 
o 
o 

P5 
PG 

5 
6 

USER NAY ERASE IUFOPJ:IATIOH FRorl A FILE. (OUTPUT O~'ILY) 
USER HAY SET J. .. FILE TO URITE HOJJE. (OtJTPUT ONLY) 

P7 7 USER I".11 .... Y SET A F I L:C TO READ llODE. 
IF ALL BITS F .. RE 0, THE SYSTLrl HILL l~LLO~i ALL FOUR PRIVI:CLGES 
FOR NOHHAL FILES. 
THIS IS TO ALI.JO\v COHPATliDILITY HITII PROGRA.rtS HRITT:L!1 DEFORE 
P~1\~~DO!I FILES. FOR REP .. D O:!LY FILES THE DRS t'7ILL GIVE l\..N ERROR 
FOR APPEND ONLY FILES ALL FOUR PRIVILEGES ARE D:CUIED AND THE 
CtJRSOR IS POSITIOHED AT THE E~'-1D or THE FILE (CPTOP.) 

OPENING FILES rOR IIJPUrr HITII Ens 62 & 6 4 ~~LLOH :RLADING AND 
SETTING OF CURSOR POSITIOHS BUT PROHIBIT lvRITIHG OR EP-ASIllG. 

CLOSING RAUDOH FILES: 
GSE NORNAL CLOSE FILE BRS'S. IF THE 

npmTTr),!,.T 
.L\,.L..o J.. V .L'U~ • 

FILE IS CLOSED t··mEN In READ HODE, ALL TIlE FILE INFOPllA'I'ION, INCLUDIilG 
UPDATES M~D EP~SURES, IS SAVED. 

FILE SYSPOPS: 
v1IO - READ OR t'lRITE ONE HORD 011 A FILE. 
CIO - REP~D OR HnITE ONE CHARACTEH OU A FILE. 
BIO - READ OR HRITE n BLOCK or HORDS OU A FILL. 
RCP - READ CURSOR POSITIO~'J 
SCP - SET CURSOR POSITION. 
PCE - POSITION CURSOR Al'~D ERASE. 
SSP - SET PHYSICAL SIZE LII1IT. 
Rap - READ PHYSICAL SIZE, S IZE LI~·!IT l\HD l ... DDRESS OF HIGHEST 

LOCATIon HRITTEN. 

FILE SIZE HESTRICTIOI1S: 
FILE DATA IS STORED ON THE DISC III 1l~OOB CHAP.AC~ER BLOCKS AND 
THE CURSOR POSITION ASSOCIATED vlITE TIlE BEGI~·nIILJG OF ANY DATA BLOCK 
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IS A 1·1ULTIPLE OF 1400B. THE HONITOR DOES NOT ~'lRITE DATA BLOCKS 
THAT ARE ALL ZERO; lIENCE, A FILE THAT COVERS A LARGE RANGE OF CURSOR 
POSITIONS NAY GRAB LESS DISC SPACE THAll A Sl·1ALL FILE THAT IS DENSELY 
PACKED \'lITH INFORHATION. EACH FIL:C lIAS A HINII·IU~l OVERHEAD OF 1400B 
CHARACTERS TO HAP EACH FOUR PAGES OF aON-ZERO FILE DA'rA. TIlE DETl\ILS 
OF THE I·lAPPING OVERHEAD ARE COHPLICATED AHD ARE A FU~lCTION OF THE DATA. 

EACH FILE 'llHAT IS OPENED FOR OUTPUT IS I\.SSIGNED A PHYSICll.L 
FILE SIZE QUAN'J.1UH TO LIHIT THE AHOUUT OF ADDITIONAL DISC 
SPAc:e THAT THE USER HAY GRAB BEPORE CLOSI~JG THE FILE. THIS 
QUANTUH, 1,364 ,OOOB CHA.RACTERS, IS REPRI;SIIED EVI~RY TIT'IE TIlE 
FILE IS OPENED UNLESS THE FILE SIZE IlJCLUDING OVEPJ-IEAD IS 3,145,727 CHAR. 
1 ,3G4 ,OOOB CH1'l.PJl.CTERS liRE ABOUT EQUA.L TO ABOUT 60D PAGES OF DATA. 
IF A FILE QUAN'l'UH IS EXCEEDED, AU InSTRUCTION TRl"\P IS CAUSED. 

FILE FLAGS: 
~-n-IEN ONE OP TIlE FOLLOl'lING CO~:JDIrrIOrJS OCCUR, ':CIIE HIGH ORDER nITS OF 
THE FILE HUHBER ARE SET TO rrHE FOLLOHIlJG: 
CONDITION FILE FLAG 

EOF 402B5 
ERROR 404B5 
QUANTUll OVl:P.FLO\'1 410B5 
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SECTION 8.0 APPENDIX C 

*OP CODE FLAGS FOR TAPE BRS'S* 

DATE: 71/09/16 

OP CODE FLAGS FOR DRS'S 102, 103, 105 AND 106: 
00= THE FOLLOWING RECORD HAS- READ OR vlRITTEN CORRECTLY. 
01= FOLLOHING RECORD Hl .. S IH ERROR. NO FURTHER TAPE COr'll1ANDS HERE ISSUED. 
02= Ei1D OF FILE. NO X,'lORE READING. THE PREVIOUS RECORD HAS THE LAST. 
03= LAST TAPE RECORD DUE TO LACK OF CORE SPACE. 

NO HORE RECORDS. FOLLOWING RECORD MAY HAVE BEEN TRUNCATED. 
04= FOLLOWING RECORD WAS TRUNCATED- our; TO OVER RUN OF 3 SEC. TIl-IE LINIT. 
05= NO HORE HECORDS DUE TO REACHING SPECIFIED RECORD COUNT. 

THE: FOLLOWING RECORD IS THE LAST. 
06= END OF TAPE. NO t-10RE READING. THE PREVIOUS RECORD WAS THE LAST. 
07= PRINTER NOT HEADY OR TAPE NOT READY (-NO 1·10RE READING) 
10= P~_GE BOUUDARX ERROR ON NRITE. 
11= TAPE WRITE PROTECTED 
12= BEGINNING OF TAPE. NO HRITE. 
13= DEVICE NO LONGER ASSIGNED. 
14= "PAiolIC" 
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SECTION 9.0 APPEHDIX D 

*EXECUTIVE ERROR CODES* 

DATE: 71/10/01 

ERROR DESCRIPTION OF :CRRon 
no. 

o 110 PREVIOUS ERRORS REPORTED 

APPENDIX D 

1 FILE BUSY - SO:1EONE ELSE -PROBABLY HAS THE FILE OPEN 
2 TOO rll:..:·1Y PILES OPI:!1 
3 FILE CA:nl0T DE t'!RITTEN NON. DISK SPACE BEING PECLAIZ1ED. 
L~ IHPUT-OUTPUT ERROR RECEIVED FROI~ DISC STOPAGE urlIT 
5 FILE CA~n·JOT BE t-JRITTEIJ l!OH. DISK SP/eCL n:CIHG RECLl'--.Ir'I-:D. 
9 SET CURSER POSITION EPIlOR on APPEnD OULY rILE 

10 FILI: H1.i'fE HOT In FILE DIREC'J:10nY 
11 ILLEGl"L POSITION lIT FILE n}\l~E OF A FILE !1FJ1E TEPJ,1IilZ\TIl1G 

CH1\Rl\CTER (GErlEFALLY' BLAnK, CONHA, OR SEr~I-COLON) 
1'"8 FIRST CEARACTER. 

12 UNEXPECTLD END OF IrlPCT PILE N/JtC STrIne;. 
13 PILE lJAHE STRIiJG POI!:TBRS InVALID OR I!1DICATE 1-10RC TIIAr-J 

7 5 ClI]\~RF,CTEHS. 

14 NO FILE :JAr~E PP.ECEEDIN(; corU1~N~ POR.TIOH (DASH) 
15 E~lD or FILE ~1.A!1L STRING DISCOvr::RED IlJ PROTECr.::'FD !lORTIOn 

OF STPING SUCII AS Br.Tl'!F.En SLAf;HI:S 
1 G CARRll\Gr:-PETURH FOUND IN PROTECTED PORTIon or FILE H7\11E STRING 
17 LIIJE-rr:I;D rOUlJD IN PROTBCTr;D PonTIOU or FILE Ul\HE STRIlJG 
18 l'.DDI'EIOIll\L CIIl'RACTER rOUiJD l\FT:CP. S:CCOND FULL OUOTE 

OF LII3P)\~RY FILE NN~E 
1 9 ILLEG1'...L CII.71.TIl:.CTI:R In UlTPPOTECTED P0RTION OF FILE UAru: 

USU!I.I.JLY l\ PtEICTUl\'~IOfJ rU\RI-: 
20 ILLEGAL CH)\ Rl".CTER FOUED IIH"EDIA':!:'ELY l\FTETI RIGHT-

p]\Rr:nTIIESIS on PUBLIC PILE. 
21 STRIne T~:JDS ON PUBLIC PILE RIGIIT P"'~RENTHESIS 
22 FII.JE ~1".!1E l\ND conrrENT TOT/IL !'fonB 'l'IIA~J 75 CEARl\CTERS. 
23 InVALID US:CR I1A:'1E USED HHEI1 l\DDRESSING A PUDLIC FILE 
24 PP.OTECTED FILE (DECL1\RF.D !T()T IU-::l\.DABLF. OR l':;D.ITl':.BLE) 
25 OLD rILE on f;EH PILE H:CSS"lGE !JOT COnFIPJ~ED \'lITE 

Cl\RRI~_Gr:-nETUn?J OR LItlE-FEED 
2 6 l'·TTr::!~PT TO ADDRESS LIBPARY FILE FOR OUTPUT 
27 IHV ... ~LID Pl'.Rl\J.-~ETEH rop BRS 16, 19, ETC. (1 .. REGISTEn) 
2 n FYLE TYPr: HROlJG (USl;"~LLY FOR TELETYPE) 
29 Ij!Vl\LID on D~_D FILE rop. oU':'PU~ (CHECI~ HITII DIReCTORY 

cor :rlJ1J-1D ) 
3 0 rILj~ DIRECTORY c;n.OUP BFC]\11L BUSY DURIIJG OPERATION, RETRY 
31 Gl\'.nDl\.GI~ GROUP POIlTTER Ir1 FILE DIRECTORY. 
32 ~IUI~BER OF FILES QUOT~~ EXCEEDED 

BY LOGGInG OUT l'(lD BACIC 111, YOU nILL RECEIVr A NEl'-J DUOTJ1,. 
33 l\TTEr-~PT TO OPELl "It1IT" FILE rOR OUTPUT. 
34 FILE DIRECTORY GROUP COHFLICT nET~'JLB!I Tl'JO USERS, TIETP.Y. 
35 INV~.LID Pl\P.l\IU::TER FOR BRS 16,19, ETC. (A R:CGISTEH) 
36 F,TT:CPPT ':'0 OPEIT PROPP.IETl\R)~ PILE FOR InpUT. 
37 FILE nOT PPIVATE nPITl\BLr, 
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38 
39 
l~ a 
41 

L~2 

43 
l~ 4 
45 
46 
47 
Ll8 
50 
51 
52 
53 
54 
55 

61 
~2 
63 
64 
65 

67 
E8 
69 

FILE NOT PUBLIC HRITABLE 
FILE NOT PRIVATE READABLE 
NO InDEX BLOCK POINTER (NO DATA) IN FILE DIRECTORY 
InVALID OR Bll.D FILE FOR INPUT (CHECK HITII DIRECTORY 
COr-!!1AND) 
LIBRARY FILE NF1·!E USED ILLEGALLY 
YOU USED THE PUBLIC PILE OPTION ON A FILI: TI!A.T IS NOT PUBLIC 
UNEXPECTED ERROR FROM I'fONI':l'OR 011 FILE SYSPOPS 
FILE DECLARED READ ONLY 
G/I~RB1\GE IN FILE DIP..ECTORY 
ATTEt1PT TO ADDRESS A FILE ACROSS ACCOUHT BOUNDARIES ILLEGALY 
FILE DIRECTORY NOT ACCO"GJ:1T SH1\Rl\BIJE 
IN\tALID PA.RA1'lETER Fon BRS 16, 19, ETC. (A RECISTER.) 
FILE DIRECTORY UNA8SI(;NED. THE F.D. GROuP IS ALL ZEROS. 
EnD OF F.D. CHAIN WITHOUT FIUDING FILB. 
FILL DIPECTORY GROUP BEI:r~G CIIi\IlGED BY AUOTHER USER. 
DUNP FILE NAY nOT BE CREATED BY USI:n PROGRAl!. 
NO FILE TYPE SPECIFIED FOR OUTPUT FILE. 
lo·Tf f; I.I! DE 1 Tn 3 
FII.JE 'TYPE :LJOT "GO" 
l\'l'TEtlPT TO CAJ.JL pp.Br':IU~·1 CHARGE PROGPA!·1 ILLEG1\LLY 
IilVl'iLID conI" IP~,1Il1C CH1\R1\CTER 
EXEC CO~'~}1Aj]D USED WITIIOUT PROPER STP.TUS 
INIT FLl'~G l\.TTACHED TO FILE DIR. BUT nOT TO ANY FILE. 
PELEI' SE FLAG BY US ING DEINIT COI'U·,'!AlJD. 
~TTn-C:::V~"'Tn'l' 1'.1("'1'1"1 (",TTDD'rH'1'1TV 7\U7\ TT.?\ nT P 
"""-.I~ "~,, .. """"'..Lo • ..JI.'" "-"".:.. '""''"-'''.J. .... .J\. .......... L~..L.L....J.·~ J-:..v~Jr".J.J...J..c.l..J.J ........ L.4. 

TROUBLE l'lITH FILE SUCH AS: FILE SIZ:C DOES :lOT }\CEEr. PITH 
THE START ]1~ND END LOCATIons OF TI!r co FILE. (FIL:C E!'!PTY?) 

70 HO ST1\RTInG l\DDHESS FOR GOTO PROGPJJr 
71 DUFP FILE NOT COttPATIBLE ~'JITH CERTIEN'l' EYSTE!·~ 
72 APPARENT DISC BRROR 
73 II'lVALID SEPAHATER nET~"·!EEI1 PP.pJ'>.rIETBRS FOR AU EXFC CO!'1!~A~ID 
7JJ., IlJVl:..LID PAPJ'J'tETERS FOR An I~XEC COrU r-1"'\2JD 
7 5 r·,~usl:e BE LOGGED INTO DIRECTORY TO US:c r:::rrIS COllH]\~·1D. 

7 (; U:IABLE TO LOC1~TE 'Pt FILr~ 1',T TIIB f3PT~CIF ILD POSITIO!J IN DIRECTORY 
77 Ir.1pnOPER REsPonSE. PHOPER RESPOl1SES ARC: 

Y FOR YES, N FOR no, CARRIJ\Gr:-R:C~URN OR LIN:C-FFED 
78 INVALID USER HANE USED NIIEN l\DDRr.SSI~lG A PUBLIC FILE 
79 FILE DIEECTORY CONTP..OLS SE'l"' HRONG 
80 IJ:ISljrrICIEHT USER 1'1EHORY FOR rW~IL 

USE rU::;SET COH1~AnD AND RETRY 
81 FIIJE DIIlECTORY CONTROLS SET HRONG 
82 INVALID SUD-SYSTEr! :"ll11E 
83 FIIJE TYPE T'ffiONG - NOT DUHP FILE 
84 FILE BUSY - sor"1EONE ELSE PROBILBLY Hl-iS TI-::P, FILE OPEN 
8S FILE CANHOT BE HRITTEN nO~'J. DISI~ SPACE BEIl1G RECLAIHED. 
89 HONITOR EHROR 
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SECTI()N 10.0 APPENDIX E 

*FL01\TING POINT* 

DATE: 71/09/1fi 

FLOATIHC POINT ARITHHETIC IS IHCOTIPORA.TED rriTO THE 940 SYSTBr-1 THROUGH 
THE USE OF SYSPOPS. FLO..a ... TING POINT HARDHARr: (' FPl\U' = FLOATING POINT 
ARITIIHETIC UUIT) IS ~VAILABLE AS AN OPTION. CONDITIONAL J..SSE1'1BLY OF 
THE r10HITOR l\LLOHS THE FLOATING POInT SYSPOPS TO UTILIZE TIIE FPAU OR 
TO USE S0FTT:l]IRE SINUL]\.TION. THE COHPLF.TE nr:SCRIPTIon OF FACE SYSP()P 
SHOULD DE COHSllLTED TO Dr.TF.P.!~Ii'1E SUITABILITY OF USE rOR A GI'lEN 
APPLICl~r:rIOl1. TIl PEE SETS OF PL01\TING POIUT SYSPOPS ]\RB AVAILABLE: 

I. STAND1\RD SYSPOPS 

FIJOl'lTING POINfJ.' ilUHBERS l\RE nOP1~LIZED DOUBLEr"lORD VALUES. THE FIRST 
nORD IS A SIG~l BIT FOLLOl'lBD BY THE 23-DIT HIGH-ORDER Pl\RT OF TEE 
HANTISS1\.; THE SECOilD HORD conSISTS OF TIT.r: 15 LO!']-ORD:cn RITf: OF THE 
riAilTISSA rOLLO~;ED ·BY A 9-BIT EXPOUEN'l'. BOTIl HORDS ARC Tt'lO I S 
CONPLEiiENT. THESE SYSPOPS nrQlilr.r. TEAT THE :RESULT OF l\NV OPEP-ATION 
BE R.ETUR:ICD IN THE 1'>. J\.ND D Pr,C;ISTERS. IF 'l'HE PPl\U IS IHPLEr~EnTr,D, 

TIlE CURREHT CONTENTS OF THE A lUlD n ru:::nrSTERS ARE OUTPUT TO THE 
FPl,lJ, THE OPERl\.TION PERFOPJ1F.D, AIJD THE P.ESULT COPIED TO TI:E il. P.IID B 
REGISTERS. THE FOLLOPIHG SYSPOPS ]\Rr: I!1T'LEr:'EIIT:cn: 

rJ\D 
rSB 
rf·:p 
I'DV 
nRf; 21 
BRS 50 
BPS 51 
LDP 
s~p 

II. FPAU ~YfPOPS 

FLOATING l\DD 
FLOATING SUDTRACT 
rLOATIIIG rlULTIPI.JY 
FLOl\TING DIVIDE 
FLOl":..TIllG NEGA~L 
PIX A & n TO ~-REGIST~n 
FLOAT A-REGISTBR TO A & D 
LO~D DOUBLEuop-n (rPl\U nOT AFFECTED) 
STOP:C DOUBLEt"lORD (rp]l~U nOT l',rFeCTED) 

TIIJ:Sr, SYSPOPS /I.RE INCLUDr::D ron USP. !']ITII TEE rpl~U IF IT IS nOT 
I1ECr~SSr RY '1'0 IIl·JIE THE RESULT OF Pl'-.CH OPERATION RETtlR~lED IN 
TEE 7\ & D REGISTERS TIIEJU:BY PROVID!tlG A TI?"'E SAVING DURING 
SUCCESSIvr FLOATInG POIlJT nPEPATI0Uf'. A.LL OF THESE SYSPOPS 
PEp.rOP1! THE Opr~R.i\TI01J T'!I':':'H TEE CURnEl'1'::' CO!JTLiTTf: OF THE FPl\U I' .. ND 
LI:l\:V:C THr ?rf-'UI}f IN TEI~ J"'J"l]\U. POR C0f1PATIBILITY, THBSE SYSPOPS 
l\nI~ l\Lsn 0PEP-J'TI'VE IF THJ~ rp]\c IS l!0T I~lPL:CHErrT:ED, IN t"nIleE 
CAr-Po TIII.:Y np.IIA.vr: IDBnTIC,,~.LLY TO TnT:: STArTDARD SYSPOPS lJITE THE 
EXCEPTION THAT THE FLOATING POINT ]. .. CClir!ULATOR IS SI1'fULAT:CD BY 
TIII~ lIOtJITOR. THE FOR!1AT or TIIB FLO]\TI:rG POIUT l';ORD IS TIrE fAH:C 
l\S FOR TIll~ SfJ.?"JJD.APD SYSPOPS. THE FPl'.tJ ;:YSPOPS I~JCLUDE: 

rrl'lD 
rrsn 
FFf;r 

rLOATI:1G }\DD 
FLOPTI:(JG SUn1l TIACT 
FLOATING SUB~RACT I!JVEnS~ 

-80-



Tynshare BRS r·lanual l' .. PPEHDIX E 

FFMP 
FPDV 
FFDI 
LDFtl 
STFlft: 
ERS 82 
BRS 83 
BRS 84 
BRS 118 
BRS 119 
BRS 148 
BRS 149 
BRS 150 

FLOATING MULTIPLY 
FLOATING DIVIDE 
FLOATI:JG DIVIDE INVERSE 
LOAD FLOA,TING ACCtH!ULATOR 
STORE FLOl\TIHG ACCUHULATOR 
SKIP IP FLOATIHG ACCUHULATOR NEGATIVE 
SKIP IF FLOATING ACCUHULATOR = 0 
SKIP IF FLOl'~TIl1G ACCUHULATOR fr 0 
COpy A & D TO FLOATING ACCUNULATOH 
COpy FLOATING ACCUr!ULATOR TO A & B 
NEGATE FLOATING ]\~CCUHULATOR 
FIX FLOA':'IUG ACCUHULATOR TO A-REGISTER 
FLOAT A-REGISTER TO FLOATING ACCU1,!ULP.TOR 

III. FORT~lJ II SYSPOPS 

THESE SYSPOPS ARE FOR USE ~'JI':'II FORTRAH J:I COHPATIDLE PROGRAMS. 
THESE SYSPOPS P£QUIRE THAT THE FIRST FLOATInG POINT WORD CONSIST 
or THE 1 5 LO~·J-ORDER BITS OF THE r~A1JTISS]\ .. FOLLOHLD BY A 9-BIT 
E:~P0NE[lT HIIILE THE SECOND NORD conTAINS A SIGN BIT POLLOt-JED BY THE 
23 HIGH-ORDER BITS 'or THE 11)\ .. NTISSA. POR EASE IN IIANDLIrTG ARRAY 
VARIABLES, THESE POPS DOUBLE THE CONTENTS OF TIlL X-REGISTER BEFORE 
PERFORt1ItlG THE EFFECTIY'E ADDRESS Cl:.LCULATlon, AND THEU RESTORE THE 
Il1ITI1\L VALUE OF THE X-REGISTER. THE FOLLOHING SYSPOPS UTILIZE 
THE FPAU ]\~ND THE A & B REGISTERS: 

FFADD 
FFSBD 
FFSID 
FFI,!PD 
FFD'VD 
FFDID 
LDFHD 
S'J.1FHD 

IV. ras POPS 

FORTRl'J'J FLOATInG ADD 
FORTRAU PLOATING SUBTRACT 
FORTRAIJ FL01\TIN'G SUBTnl~CT INVERSE 
FORTRAN FLOATING r"ULTIPLY 
PORTRA?I FLOATING DIVIDE 
FORTRAN FLOATING DIVIDE INVERSE 
FORTRAN L0AD FLOATING 
FORTRAN STORE FL01\TIl1G 

FOS FLOATING POINT lJU!!BERS HAVE THE S}\!,!E FOP-NAT AS FOR THE FORTRAH 
II SYSPOPS. TIl:C FOLLOHING POPS ARE DEFINED In AnD USED B\~ FOS, 
LIB, PLIB, FSUBR, ETC. AND ARE InCLUDED HERE FOR REFERENCE BY t1SERS 
l·~HO NHITE ASSEHBLY LANGUAGE ROUTINES FOR FOS. TEE POP DEFINITIONS 
GIVEn A.RE FOR ARPl~S; FOP HAPJ>, SUBSTITUTE ",2 II FOR ",1,1 II 
l\ND It, 1 , 1" FOR 11,2". POPS r'~AJU~r,D ny A "* II DOUBLY: THE conTENTS OF 
TIlE X-REGISTER BEFOEE cor~PUTlnG THE EFFECTIVE I\DDRESS: 

* FST 105BS,1,1 FL01\T5 A, STORES IN I1EHORY 
* STD 107B5,1,1 STORES l''i&D In HEHORY 

* LDP 125B5,1,1 L01\,DS A&B FROr.1 EEr·l0RY 
FTl'. 126BS,1,1 FLOATS IHTEGER I~1 HEHORY, l\DDS TO A&B 
FTf) 132B5,1,1 FLOATS I!lTEGER Ii:1 llEHORY, SUBS FRO~,1 P .. &B 
FTH 136B5,1,1 FLOATS INTEGER In 11Er!ORY, MUL BY l\&B 
FTD 142B5,1,1 FLOl\TS InTEGER In rIE!'~ORY , DIV l\&B BY IT 
XST 104B5,1,1 FIXES A&n l\lID STORES IU HEHORY 
LTF 122B5,1,1 FL01\TS INTFGEP. IN HEl'10RY TO A&B 
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* Lmv .l ~:. 123BS,1,1 FI~:Ef) A&B FROH ~1Er'ORY TO A-~GISTER 

* FL}\ 1 31 BS , 1 , 1 FLOATIHG A.DD 

* FLS 135BS,1,1 FLOATIUG SUnrJ.1PACT 

* FLI"f 1 LJ 1 BS , 1 , 1 FLOATIIIC HULTIPLY 

* FLD 1lJ SDS, 1 , 1 FLOATInG DIVIDE 
FLU 147B5,2 FLOATI!1G NEGATE OF A&D 

IF THE FL01\,TIl1G POIHT OPEPATIONS ARE SOFTUARE SI1"ULATED, EXPONEl1T 
OVERFLON ~'lILL CAUSE THE CPU OVEF.FLON INDICA.TOR TO BE SET. IF 
TEE INDIC.hTOR IS SET BY A FLOP>TIllG POInT OPERATIOU, IT t'lILL RENAIN 
SET UUTIL THE USER EXr:CtTTES THE 'OVT' I!!STRGCTIOH. 

IF 'i'liE FLOI'l.TIIJG POII1T ARITHrlE'l'IC U:·IIT IS 11'U'LEf.1ENTFD, EXPOLJENT 
'QVr::PFLOH PILL C]':.DSE THE OVEP.FLO~·7 Il1DICA'rOR 11'1 THE PPAU TO BE SET. 
TEE SLTTING OF THE INDIC]:\.TOR FORCES 1,.11 INTERRU!>T TO OCCUR. THE 
I:TTERRtJPT ROUTINE FILL nr;SET THE PPAU OVEPFLON InDICATOR, SET 
l'~ FLJ\G TH1\'l.' INDICATES TH]\T OVEHFLOt·! OCCURRI~D, ]\ND l\PJ-! THE 
1'iONITOP-TO-tJSEP. TRP~JSITIO!J TR]\P. HIlE:J THE TRl,NSITIOrl TP1\.P If> 
EnTERED, THE OVERFLOH FLAG IS r:~:AHI:lJED. rr ~IIr. FLl\G IS f,ET, 
THE cpr OVEFTLOH InDICATOR IS SET nun SOFTHl\RE IHTEP..RUPT (;, 
IF p.HPED, NILL BE TRIGGI:rU~D. IF THE SOFTHARE InTERRUPT IS !lOT 
lfu·n::D, A RETCRlJ TO TEL t;SEP PP'OGRA~; HILL occun. TEP. USEP 
CAn ISSUE TIIL 'OVT I InSTRUCTIO~l TO TI~ST FOR OVEnFLotJ AND 
TIESET THr; CPt OVERFLOH IiTDIC1\TOR. 

VI. r:-lPUT/ov'rpeT ArID conVERSIon OF FLO]·.':'ItTG POIUT HUPBERS 

BPS 52 lJID ERr; 53 CAI1 n:c USED FOR TEE InpUT/OUTPUT OF FLOATInG 
P0IHT IJC.VDERf. TO A FILE. BOTH TI!E[;I: DRS'S REQUInr: 1\ rom"lAT WORD 
I!1 TEl: ):-Pr.GISTER. TIIE SIC P.IJD ISC SYSPOPS PLRrOPJ·~ STRING TO 
r'LOATING POIHT 1..,:,1D FL01\.TIT:1G POIU,::? TO STRING CONVERSIONS, 
pI:SprCTIVELYi TIU:Y ALBO REQUIPE 1 ... rOHl'·!l\T HORD II'·} TIIE X-PXGISTER. 
TIU: Dr;SCRIPTI()~J or 'rnf: FOPIIl'.T HORD rOLLOHS THE DESCRIPTION 
or TEE E!1.ROR conI:S FOP THESE ROUT lITES • THE FLOATIl1G POII:-IT !1UHBEP. 
USED BY THE ROUTInES If! THE SlJ11: '\S FOP. THE STAnDl\RD FLOATING 
POIIJT ]\PITIU:rrrIC SYSPOPS. 

"STRII1(;" TO FL01\TIHG POll!';.' conVERSION: 

THE D FIELD IS OVl:RRIDDF.rr BY TIIF. PRESEnCE or A DECII-1AL POInT. 
IF ]', DEClj·~AL POI~JT 1',:TD/on B }\RE PPESENT, l\~lY PORn or 1\ !!Ur·~BEP 
IS l\CCEPTJ\BLJ; TO l\NY I~;PtJT FOPJ:AT. ILLEGAL CHliRACTrRS ]',PPP.l\RING 
l ... ~,TYHHrPJ~ In TLE FIELD ~1J\Y n:c IGil0RED BY SE'1'TII1G BIT 19 III THE 
rOnJ.1l'··T ~'!ORD. ]\LL DL1'4:ncs !'!ILJ.J DE conVERTED TO zpno. FREE POPJ1 
II1PUT PILL ACCr:P~C CIIl\.R]\CT:rHf nnTIL 1\ Tr,P1TIlJ]\TITJG CHARACTER 
( 1'..;r,7 CHl~np..CTr.n EXCEPT + - • E on DICIT) IS InpUT. THE Hl\XIr-n:1H 

l\LLonl\BLE Il'!PUr.c DIGIT!') = 12. IF r~ORr.: TI:]\n 1 2 )\P:C us:cn, ':"HE POST 
SIGiIIr IC]'.lIT 1 2 PI LL I3I~ USr:D. IrIf rC:JIr IC1\~rT LLl.DI~JG OR rt:'Ri\ILING 
zr:nOEf HILL DE IGnORI~D. 
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FLOA,TI!1C POIHT TO "STRING" COHv'T:PSION: 

CONVERSION REQUIRES A FLOATING POINT !ITn~DEn IN A&B (THE r,10ST 
SIGNIFICJI"NT FPJ\.CTION1\L PART IN A AnD THE LEAST SIGNIFICANT 
FRl-':.CTIO!'.Jl\L PART AND EXPONEnT Ir:J B). IF rREE rOPJ1 OUTPUT 
IS USED, THE NUl1BEP. HILL BE OUTPUT IN F16 FOPJ;!A.T HITH 5 LEl'.DING 
SP ]\~CES IF TIlL EXPO:IENT IS LESS THAn 3 7B. FOR LARGER EXPO?JENT 
V]\.LUES, E1 6.9 FOP1'1AT IS USED. 

TIlE ISC l',i'ID SIC SYSPOPS PU:ICTlon SIHILARLY TO THE BPS 52 AUD 
BPS 53 E}:CEPT TIlE FILE Nur1BER BITS i'lUST BE SET TO ZERO. 

x = 0 
x = 1 

,r = ') 
.L\. ~ 

.. ..r = 3 ~. 

X = 4 

,r = 5 ","lo. 

X = 6 

BITS 0- 2 

BITS 3- 8 

BITS 9-14 

BIT 15 

ERROR .CONDITIONS 

no ERROR HAS DETECTED 
!ITH!BER OF DECIHAL DIGITS AFTER TEE DECIHAL POInT 
r:XCI~EDS 1 2 ON FOPJ1Z\TTED INPUT 
FIELD TOO SHORT FOR E FOPJIAT on OUTPUT. OVERFLOW 
l'iCTION ~"7ILL nE TlI.I(EN DEPLHDIHG orr THE VALUE OF BIT 15 
In TEE rORl1l\T HORD 
InpUT NtH'l'DF.P. EXCEEDS THE !~l\'X:lr!U!1. j\LLOEJ\DL:C BOUlJDS 
r IELD Ton SIIOHT Fon r on I rOP,,':':.2\T ON OUTPUT. OVEPFLOvl 
ACTION HILL BE Tl\J-:EN DEPEHDILJG ON THE VALUE OF BIT 15 
OF THE rOW,tl\T HORD 
.f\IJ L rOPJ!l.T HJI,~ SPECIFIED FOP InpUT nUT TEE IT.IPUT 
STRIljG DOES lTO~ conTl\IU 1\t1 i E i on. i. i • THE l1unBI~R 

\'7ILL BE C07T\.TERTED USIl'Tf~ I'.H EQu IVl\L:CUT P FOPJ'~AT 

"_~J ILLEG1\L CH1\'RACTP.R ~'Jl\S E:ICOUlJTLHED I:1 THE I1JPU'l' 
c:'('"I 1\ 1'T ('"ITT"" '0 7\ ,..r;1vn TC T,.. .. TnnVT"\ 
LJ''''~'''''''''l. '- .... J.r"l.J.'\.r\" ..... l ... ~.J.· ... ...L.u J..".; .... ,,\..'J\..LJu. 

FOPJ!AT ~,\rORD DESCP.IPTIOiJ 

FOP1~AT TYPE 

o (ILLEGl\L) 
1 InTEGER (I rOPJ~l\T) 
2 E POPJTJ\.T HIrrn I1U!!BER P.IGHT-JUSTIFIED IN FIELD 
3 F FOnr.l-,T t'TITH !'lUrrn:CR RICIIT-JUfTIPIED I!1 FIELD 
4 :c FORI-TAT nI'.I'II NU~1nER LEFT-JtJSTIFIED IN rIELD 
5 F rOPltl\T NITII 11t;;\1Br:R LEFT-JUSTIFIED IN FIELD 
6 ( I LLEGJI .. L ) 
7 (ILLEGAL) 

NUt'BER OF DIGITS FOLLOHING THE DECIH1~L POINT 

TOTliL FIELD HIDTII. IF = 0, FREE-FOru~ INPU'I'/OUTPUT 
IiI A FIELD t"7IDTH OF 16 NILL DE PERPOPJ1ED 

-83-



TYI:1shnre BRS r.tanual APPENDIX E 

OVEJ?FLOH ]\.CTION. IF THE FIELD t'lIDTE IS TOO Sr·1ALL ON 
OUTPUT AnD THIS BIT IS SET, TEE FInST CIIARACTER or TIlE 
OUTPUT FIELD HILL BE AN ]\.STEnISI~. IF THIS BIT IS 
RESET AND FIELD HIDTII OVERFLon OCCURS, ClIP-.MCTERS ON TIIL 
RIGHT ~ILL BE LOST. 

BITS 16-23 

FILE NUMBER TO BE USED HITII BRS 52 AnD DRS 53 

EXJ..],!PLES or THE USE OF TIlE FOPJ1A.T HORD: 

ASSUI1E TIll\T THE A&B REGISTERS CONTAIN THE VA,LUI: rOR 
FLOATIl'JG POINT 123.5 USING nRS 53: 

X-HEGISTl-:R 

30105---
30206---
00000---
30210---
30207---
20 51 L~---
40514---

OUTPUT 

'123.5' 
'123.50' 
, 123.5000000' 

123.50' 
, 12~.50' 

I 1.23500E+02' 
• 1.23500E+02 ' 
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SECTION 11.0 APPENDIX F 

*MACHINE LANGUAGE SUBROUTINES. 

DATE: 71/09/16 

SOIrE USER PHOGPN·IS HAY R.EQUIRE THE COPYING OF A DISC FILE. THE 
FOLLOv]ING PECO!!t1ENEDED PROCEDURE IS FASTER THAT A CIO LOOP. IF THE 
(FILE SIZE) I!OD 3 IS I!ON ZERO, A BIO t'JILL INTRODUCE EXTRANEOUS BLANKS 
IN THE LAST Tt]ORD OF THE FILE. THE F()LLOHING ROUTII1E ELIHINATES 
THAT POSSIBILITY: 

LENGTH EQU 
COpy RCP 

nsp 
COPYl;, LDl-i 

LDA 
EOP SUB 

nsp 
PCE 

SIZE zno 
IHFIL zno 
ODTI'IL ZRO 
BUPPBP nss 

10000B LENGTH OF FILE BUFFER (CAH BE CHAnGED) 
OUTFILi HRG =4B7; SCP OUTFIL; lILT (ERROR, TRAP) 
INFIL; STA SIZE 
=LENGTHi LDX =BUFF:CR; BIO INFILi BRU EOF 
=LENGTII; LDX =BUFPEF.; BIO OU'I'FIL; NOP; BRU COPY]\ 
=BUFFER; J .. DX =BUFFERi SKE =0 i BrO OUTFIL; !TOP 
OUTFIL; XHA SIZE; r~RG =l~n7; SCP OUTFIL; IILT; LDA SI~E 
OUTFII .. ; HOP; BRS 147 

o SIZE OF FILB 
o I~-1PUT PILE Ntn1BER 
o OUTPUT FILE NUMBER 
LENGTH TnAIJSPEH BUFFER 

i'ITIEN OPEnIlJG A, FILE, AN ERROR !/fAY OCCUR AND THE EXEC rtAy nOT T'YPE A~l 
'CRHOR rIESS1\GE. ?IIE FOLLOHIHG P.OUTIUE HILL Ti\I~E THE ERROR !,.ju~-rBER 

.:~lD PP..I!TT TIlE ERROR HESSAGE. (SEE l':lPPErJDIX D) 

1:-]I-lY 

LOOP 
TYPE 

LDP ~'lnvPTR; Bns 64 i BPS 10 (NOT TEI~RE); STA v7IIyrIL 
DRS 73 (PEI\D EP-conr.); SKA =32115 (!10rJITOR ERROR?); BRS 10 
HUL =3; LSI! 23; ADD =21; SCP l'lHYrIL; lILT; HIO l'np'FIL; SUB =235B 
MUL =3; LSI! 23; scp "!HYFIIJ; HLT 
eIe HHYFIL; SKE =' /1; BRD TYPE; BRS 10 
SKE =' $'; BRU *+2; LDA =155B; CIa =1; BRU LOOP 

h'HYFIL ZRO 0 NIIY FILE NUHBER 
~']HyprrR DATl-\. (R) llIIYSTP-1 , (R) t-nIYSTR+3 
t'!HYPTR DATA 3*t'iIiYSTR-1, 3*l'7HYSTR+3 
HHYSTP ASC '*I~lIIY I 

USE THIS In l\RPAS l\l1D 
TEl S IN NJ. .. RP. 

A.!JO'rHEF. APPROliCH TO THE Sl\!1E SITU/I.TIOrJ IS TO CSE TnT:: EXBCUTE 
EXEC COl'-lr11\i1D BHS ]jS THE rOLLOl-JIIJG: 

l'lIlY LD]\, ='~'n--IY'; I,iRG =l~B7; DRS 142; 

l'JIII:l1 THAiJSI;lITTIl1G FILES, IT IS USEFUL TO Hl\VE A CIIr:CI~su.r.r TO COr1Pl\RL 
t'TITII THE ORIGINAL. THE FOLLOHING ROUTIiJE HILL PPlll'l' OUT THB CIIECKSU~·1 

Fon TEE IiJPuT FILI:: 

CHECJ: loIIO IlTFIL; SIGT IlJFIL; BRU *+2; nRU :C~JD; STA \yIOSU[~ 

LD)\ CHKSU ll ,/! i CLB; Ley 7; ADD HIosur~; S~B CIII:SUH 
AD:,! CHKSUI·:; BnD CHEC:K 
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END LDA CIlKSU!I; LDB =8; LDX =1; BRS 36; nRS 10 

IiIFIL ZRO 0 
NIOSUf.! ZRO 0 
CJU:SU!I ZRO 0 

FILE TO BE cnECKSUHED rILE I1U~·~BER 

TE11PORARY rOR INPUT PROl! HIO 
rILl~ CHECKSU!'! 
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SECTION 12.0 APPENDIX G 

*ALL ABOUT PHT1S AND SHT1S* 

DATE: 71/03/29 

PSEUDO RELABELIHG IS ]\4 HECHANIStlf ~'mEREBY A 11ACHINE 
Ll' .. HGUAGE PROGRA1! CAN ACCESS HORE STORAGE THA.N 16K NORDS 
HI':'IIOUT USING THE DISK. 

A PAGE IS 1':. UUIT OF II1FOPJ1ATION COHPRISED or 2048 HORDS. 
1:. PAGE IS SOr-1ETIHES IN CORE, SO!1ETINES ON THE DRUH (RAD) A.HD 
sor\~rTINES on BOTH AT ONCE. vfIIEN A USER PROGRAll IS RUNNING, IT HAS 
l\CCESS TO EIGHT P]\ .. GES OR LESS. 'A BRS l~3 TELLS :p, USER l'7HICH OF THE 
USER 1 S POSS IDLE EIGHT PAGES P1RE IN USE, AHD FOR THOSE In USE IT GIVES 
A PAGE lJ)IIJ:1E ~·7HICH CP.l.N BE USED HITII OTHEH nRS 1 s. ~··rrILN A PROGRAH LOADS 
OP. STORES AT lU-l ADDRESS lnlrCH DOEsn 1 T CORRESPOND TO A Pl\CB, THE 
PP.OGP.J!J! IS TRAPPED A11D RESTARTED LATER HITII A NEW P.EAL PAGl: J...T THAT 
ADDRess. IF ALL 33 OCTAL PAGES l>.RE IN USE, A HEr,10RY TRAP RESULTS. 
l1 BRS lf4 DIRECTS THE HOUITOR TO PLliCE PAGES 'P>.T TEE SPECIFIED 
ADDTI.I~SSES IN THE USER 1 S PROGTI.Al·1., THESE Pl\Gl:S l\RB HJ.JlED NITII rrIIE NAl1ES 
GIV:CN BY THE HONITOR In PREVIOUS DRS 43'S OR BPS 3 1 5. THE B'R.S 3 IS 
USED TO POInT TO r.. SUnSYSTEH BYTE. UNLESS THE FORK HAS r:XEC S'I'ATUS 
THE BYTE HUST BE REF .. D ONIJY. IF THE BYTE HAS BEElJ r1ADE VISIBLE TO 
USERS, IT ril\Y BE HELAD:CLED IN ~'lITIIOUT STATue. THE rOLLOHI~TG IS 
LIST OF HOH NOT TO OBTAIIJ HORE i'·jEt,lORY: 

1 ) ?, "-, 
3) 
4) 
5) 
6) 

BY 
BY 
BY 
BY 
BY 
BY 

FJ.~LLING THROUGH A. PAGE. (GOING OVER A Pl\GE BOUlTDRY) 
I~Ol .... nI1JG/STonING INDIRECT THROUGH ~JJ OUT or BOUiJDS ADDRESS 
DOII:.TG A EXt] TO AU OUT OF BOUNDS ADDRESS 
EXECUTING A POP IF PAGE 0 IS lroT IN 
DOIlIG F BPS tPI OR 117 RE0t'ES'2:'ING A_ HON liC0UIRED BYTE HUHBER. 
EXECUTING "A BRS 9 'lND USING ILLEGAL RELABLLII1G BYTES 

THERE ARE SOME PAGES THAT ARE IN E}:ISTENCE nEFOPE THE 
JOB CO~1ES IUTO EXISTEHCE. THEY COHTl:.Il1 INrOPJ~l\TIOiI TIIAT IS 
COf·11'lONLY USED BY I,!ANY lJOBS. r~OST OF TIIESE PI1GBS HOLD PROPPEITARY 
INFOPJ11' .. TION. THEY III~VE NC1'!RERS I .. ESS TEAll ll3 J..l';D l\RE YNOi'TN 
AS S~"T 1 S, POR "SHJ>,HED r~E!'IORY" IHSTRAD OF "PRIVATE r~E!'!ORY". 
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SECTIon 13.0 APPE!JDIX H 

* TY! IN f.:T * 
D1':.T~: 71/09/22 

THE TyrUJET l-iPPENDIX ILl.S NOT BE!:!! l'JRlTTElJ YET. PLEASE HAlT PATIENTLY. 
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SECTION 14.0 APPENDIX I 

*FORKING* 

DATE: 71/09/22 

Sometimes programs need to control other programs. 
The primary mechanism provided by the operating system 
for this purpose is the fork. In the Tymshare system a fork 
is very much like a subroutine. The initiating fork is called the 
upper fork. It plays the role of the caller of a subroutine. 
The initiated fork is called the lower fork. It is anologous 
to the subroutine. The Memory of different forks may be comprised 
of different pages. The upper fork controls the pages that the lower 
fork starts \oJi the The upper fork may limit the degree of control 
that a lovler fork has of the escape (alt-rnode) mechanism. Hith 
the absolute Inemory bit the upper fork cBan prevent the lO\Oler fork 
from getting access to any other pages than it was stated with. 
vli tt~ the local memory bi t the upper fork causes ref erence:s 
by the IOv/er fork to absent pages to get new pages. Otherwise 
the page vIi th the coresponding address in the upper fork ,,!ould be used. 

1',.t one time one fork has control over the escape key. 
The upper fork may delegate this control to a lower fork 
vThen it starts it by bit 2 in the accumulator argument to the 
BRS 9. This is called "propogating the escape". 
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SECTION 15.0 APPENDIX J 

* IilDEX BY DRS FUrJCT ION* 

DJ..TE: 71/10/01 

IND~X DRS no. s 

110 BAUD ••• 
150 EA.UD ••• 

. . . . . 
211 B ••••••••• 
300 Bl\UD ••••• 
AHSt-1ER •••••••••••• 
AUXILARY CIRCUIT •• 
l\UXILARY CIRCUITS. 
BCD ••••••••••••••• 
BIT r~,.,.p ••••••••••• 

. ..... . · . . . . . . . . . . · . . . . . . . . . . . · . . . . . . . . . . . . . ...... · . . . . . . . . 
· . . . . . . . . . 

CIIAPACTJ:R GODBLER •••• . . . . . . . . 

132 
132 
153, 154 
132 
159 
138, 139 
156 
107 
25, 30, 5l~ 

11, 29 
CLOSE ••••••••• 

DRS 
nns 
DRS 
DRS 
BRS 
BRS 
DRS 
DRS 
BPS 
BRS 
BRS 
DRS 
DRS 
ERS 
DRS 
BRS 
BPS 
BRS 
BRS 
nRS 
BPS 

2, 8, 17, 20, 
17 

147 
COE1'U\HD rILE •••••••••••••••••••• 
CO!1rA!!D PORT ••••••••••••• 
CONTROL PAnAIU~TErt {lORD ••• 
CO!1VI~F.S Ion. · . 

. . . . . . . 
CPU •••••••• · . . . . . . . . . . . 
DATl~ BLOCI~. 

DA~E •••• 
DF.LBTE •• 

. . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . · . . . . . . . . . . 
DEnSITy •••••••• . . . . . . . . . . . . . . . 
DISI1ISS •••• 
ECHO ••••••••••• · . 
ECHO T '~DLE ••••• 
EIGIIT-L:CVLL ••• · . . . . . . . . . . . 
ER.CODE •••••••• 
EXEC f:Tl',TUS ••••• 
EXPJ. ilDED B~~T •••••• 
FI', TAL E):CEPr:'IOrJ. 

· ...... . · . . . . . . . . . . . . . . 
PILE ••••••••••••• . . . . . . . . . 
FILr 
FILE 
FILE 
rILB 
FILE 
FILE 
FIIJP 

l';.TTRIBUTI~S • ............ ' .... 
DIPECTORY •••••••••••••••••• 
DIP.BCTORY P()I!'1r:'ER ]\.DDREfS •• 
III :..11L •••••••••••••• 
!1tn1BI~R ••••••••• 
Pl\PJ\.PBT:cns ••••• 
S I Z r qr1\:olTUl1 ••• 

FILrs ••••••••••••••• 

· .. 

FIXED HI~!:0rY ••••••••• 
rLOA~I':'-JC ,.c'crNCL)\~~rOR. 

FLOA 'J'I~'T(; PO I~TT • 
rO!:I: ......... . 
rOP;'7AT ••••••••• 
lInn::): BL0CE •••• 
ItTDITU-:C,T P0.I:T'::'r:R. 
I?TPl1T •••••••••••• 

. .. 

ERS 
BRS 
DRS 
TIRS 
BPS 
BRS 
DRS 
DRS 

BRS 
DRS 
BPS 
DPS 
BPS 
BRS 
BPS 
BPS 
BPS 
DP.f: 
nRS 
DPf' 
DRS 
DPS 
DPS 

12, 29, 132, 
39 
50, 51 
88 
41 
91 
69 
108 
1 L~ , 45, 72 
12 
12, IJ 0 
85, 86 
73 
9 
3, 57 
1 
1, 2, 8, 15, 16, 
50, G2, 63, 64, 
96 
15, L~8, 60,68, 
1, 6, 37 
60 
33, 34, 35, 36, 
6 
92 
17 
9 
82, 83, 84 
21, 50, 51 
5, 9, 10, 31 
52, 53 
157 
3 

BPS 62, 64 
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18, 1~, 20, 
65, 66, 68, 

96 

38 

37, 48 
E9, 147 
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INPUT BUFFER. 
INPUT PORT •• 
InTBRRUPT ••• 
INTERRUPTS ••••• 
KILL ••••••••• 
LEvrL 3 •••••• 
LOCAL r1E1·10RY. 
LOOKUP •••••• 
LO~'1ER FORl~. 

I-1JliG TAPE •••• 
HESSAGE ••••• 
l·{nNITOR Tl\BLES. 

. . . . 

. . . . . 
r·:~UD ••••••••••••••••• 

· . . . . .... 

N/(2**A) •••••••••••• . . . . . 
NON-TEPl!IHABII,ITY ••• 
HUHBER ••••••••• 
OFF I~!TEPRUPT •• 
OPEn ••••••••••• 
OUTPUT ••••••••• 
OUTPUT BACKP RESSURE •• 
OU~PUT BUFFER •••• 
OUTPtiT PORT •••••• 
OVER FLOt'] GROUPS. 
PA.C • •••• 
PAGES •••••••••••• 
.......... ~"T"''''' 
.!:' i\fJolL •••••••••••• 

PAnIC l\SSIr;IJi~EnT •• 
Pl'JJIC Tl\.BLF. ••••• 
PAPER TAPE MODE: 
Pl\RITY ••••••• 
PHA1JTOH USER •• 
P!t!T ••• 
PORT •• 
PORT NUNBF.R •• 
PORT NU~1BERS •• 
PRI~l'c'TIUH cnp-.RGE. 
PRIUTER ••••• 
RA.iJDOn I/O •• 
HEAD Ot!L Y ••• 
RECOVER •••• 
RELABELInG ••• 
RENAlTE ••••••• 

... 

RESOURCr, IIETERI?·JG. 
ROYALTY UfJITS ••••••• 
SHIFT conTROL () ••• 
SOFTW1\RE IN?7ERRUPT •• 
STATISTICS. 
STPIHG ••••• 
STRING POIlJTr:R •• 
8tJDSYSTE~! BYTE ::.rUI;BER. 
SUDSYSTE11 STATUS •• 
SUPERV IS OP. ••••• 
SYSTEN STATUS. 
TEP11INAL ••••••• 

· ... 

. . . . . . . . . 
· . . . 
· .. 

· . . 

..... . . . . . . . 
· .. . . 

· . . . 
. . . . . . . . . ... 

APPENDIX J 

DRS 11, 13 
BRS 139, 155 
BRS 135 
DRS l~ 9 
nRS lJ 
BTIS 157 
DRS 9 
BRS 15, 18, 48 
nRS 9 
BRS 102, -103, 105, 107 , 108, 110 
BPS 34 
BRS 7 
BRS 138 
BRS 132 
BRS L~ 6 , 47 
BRS 36, 38 
DRS 26 
BRS 1 , 16, 19, 62, 63, 64, 65 
BRS 63, 65 
BRS 14 
DRS 14, 29, 164 
BF.S 155 
BRS 95 
ERS 9 
BRS 70 
T'\T'\'" " I"\r "" l1H~ :;, L'.U, :IV 
T'\"",., " n.r:;,u :; 

DRS 9, 31 
BRS 134 
BRS 107 
DRS 26 
BRS 56 
BRS 138, 155 
BRS 87 
DRS 137 
BRS 170, 171 
BRS 106 
BRB 63 
BRS 80 
nps 56 
BRS 3, 43, 44 
BRS 37, 58 
nRS 89 
Ens 158 
BRS 168, 169 
BRS 78 
BPS 27, 28 
BRS 33, 35 
nrs 33 
DES 

., 

..J 

DRS 9 
BRS 138, 153, 154, 
BRS 9 
Bns 12 
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TERMINAL CHARACTERISTICS 
TERMINATE ..................•..... 
TIME 
TOUT ••••.••.••••••••••.••.••.•.•. 
TRA.P ••••••••••••••••••••••••••••• 
TS PAGE .•••.•••.•.••....•.•.••.•• 
TYMNET •.•••••••••••...••••••••••• 
UNIVERSAL USER NUMBER •..•.•.•...• 
USER NAl4E .••••..•.••...•...•.•.•. 
YELLOW BALL .;. ...•.•...••.••....•. 
ZAP •••••••••••••••••••••••••••••• 

APPENDIX J 

BRS 132, 160 
BRS 10, 31, 9 a 
BRS 91, 135 
BRS 17, 77 
BRS 9 
BRS 67 
BRS 172 
BRS 39 
BRS 59 
BRS 164 
BRS 139, 156 
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