
,. 

MDBG ,tDENT HIS 2.11.V68 '. * ,~YSTEM FLAGS .. · OPDS.. PARAMETE,RS.. ANt). MACROS 

* 
... ~. ~ 

*_I)SSEMBLY,F-LAGS. 
'CPXF EGU .~l ! 

~F EQU '. ,I, 
PNXFEQU, i .. 

. !..PXF 'EQU ~l 
'mCHN' .£9U ~1 ' 
ARMf EQUI 
DE8US EQU l-
eo.... £QU t 
JUTMAPEQU l' 
RANFIL .. EQU ,-I 

, NOLIST 
. ,. 

,oeDs 
SQRS O~D 
TSN 9PD 
CKNOPD 
CKF: ()PD 
L.QIU ,OPD 
LRR2 OeD 
LRR3 OPD 

,TTYS MACRO 
. DATA' 

... '. ',ENDM 
RSR . MACRO 

1730000.08. 1:.1 
002220008.2 
00220100B,,2 
00220200~".2 ' 
002204008 .. 2 
0.022l0008,,2 
002214008,2 

202777778 

DATA 0405002,68 

RSE 

ADA 

.ENDM . 'RAD 
MACRG 
DATA 
ENDM 
MACRO. 

.. £0" 
tNDM 

040510268 
RAD 
D 
100268 ' . 

9£T . MACRO D, 
. SKS 110268 

, . ENDt'J 
.DRT rgACRO, .. D 

SKS 100268 

(HOCARD' p'weR) 
( CARD READER) 
(PAPER TAPE PUNCH> 
(NO LINEPRINTER)' 

, (OLD .DRUMCHANNEL) 
.·(ARMING FEATURE', . , . 
(I ,ASSEMBLE DEBUG PACf<AGE,-1 DONT) 
Cl COM SHARE SYSTEM .. -! NOT)"-
(1 FOR COM SHARE EXEC; -1 FOR BERKELEY' , 

. -(NO RAN!)OM .FIL"E. L9GI~-) '" .. ~. ~ ,~ 

SYSTEM MODE BRS I: \ 
so. FROM NORMALTQ MONITOR MODE 
~TURN GN TIi! CLOCK 
TfJRN8FFTHE,CLOCK 
LOAD RltLABELLING REGISTER,! 

\ LOAD RELA8ELLING REGISTER ~ 
LOAD RELABELLING REGISTER 3 

SKIP READY 

Sf( IPNO ERROR 

.. ,' ,ENDM '. 
" ALR _ OPD 00610026B~2 ALERTRAD . _ 

ALRS 9PD 006102268.2 READ SECTOR ADDRESS 
~oeD . 0060,22268.2 READRAD FILE 
WRr ',' .OP000602266~ .. 2' WR.IYE RAD .. FILE 
16SDW . EGU 002162008 . \if CHAN 10S9' 
.IOSDEEQU . _ 006142008 ECHAN lOSO . , . 
JOSDEe.EQU .6172008 RAO IOSO ARMING ZERO WORD COUNT. 
CETE MACRO ' 

'DATA 040510008 c 

ENDM E CHAN ERROR TEST 



CAT,E" MACRO,I.DATA 940549001U ENDM' 
Ef)DOPD '.. 9060000(118,.,1 , I 
ROC MAC~OJ ,EOM 10,2268' ENDM. * RESET DISC CONTROLLER 
* , PARAMETItRS . 

, Blt8 ,EQU 40000000B 
BrUEQU 200000,00B 
8lTZEQU 100000008 
BI.T3 EQU ' "40000008 
Blt4' EGU 2000000B 
BI TS "EGU 10~0000B 

, Blt6 EQU 400000B 
.8It7 EQO 2000098. 
BIT8 ,EGU ' 1000008 

~t1SRS,EQU 
goreNT '£QU 
fflCNt ,EQlJ 
CRCNTEQU' 

'NTAPE EQU 
NLINK EQU 
TONT .EQU 
l.f!CNT EGU 
RTWT EQU' 
PNWT ,EQU 
~wt EQU-

. n.,(WT :EQU 
LPWT,. EQU 
NTRTRY EQU 
NTWTRYE9U 
NFiLE. EQ,V "
tt1SZ, EQU 
NLTTC .EQU 
NtTYC EGU 
TTY£W~JQtJ 
TTY£EWEQU 
NFQUEQU 
AMB £QU 
AlB EQU, 
SRB EQU 
,spa EQU 
LISB EQU 

\ NPAC ~EQ.U 
NPPi\R EGU 
NtTY£Q.U 
NTTB,EQU 
NJOBI, EQt) 
NJQ8, EQU, 
'*lEM EGU 
NSMltM£QU. 

',NeOP EGU 
NSQtJEQU 

, ,rEUQ, EQt) , 
NSEC EGU 
L2NS,EC,EQU 

, ., 

1600 
6.4' 
40 
82 
2 
o 
199 
,j20 , . 
8TCN1*4,,1'.3 
PNCNT*490.i6 
300 
29+TCNT/i0, 
1.33 ' 
19 
3., 
15 ' 
16 
0, . 
64 
6 ' ; 
UJ 
30 
40000B 

, 100000B 
4909009B, 
29090008 
400000B 
1,00' 
12 
32, . 

, NTTY+NLINK 
NTTB 
NJOB1+1 
32 
7' 

, 43B 
9, 
15, 
a 
1 

PAPER TAPE READERflUFFER LENGTH 
PAPER TAPE PUNCH BUFFER LENGTH 

'CARD, READER BtJFFER LENGTH 
NUMBER OF,' MAG TAPE utJ ITS 
NUMBER OF PDP- 5 LINKS 
LENGTH OF MAG TAPE BUFFER 
L.Il'fE PRINTER BUFFER LENGTH 
PAPER TAPE REAsoTIME 
PAPER TAPE PUNCH 'TIME 
CARD .READ TiME . 
MAG. TAPE TtM£ 

. LINE PRINT TIME 
~~NtJMBER OF-REREADS 
. NYMBEROr, REWRITES 
. N.tJMBER OF· F' IL~S, i 

." . INITIAL MACHINE SIZE, 

NUMBER OF. CHARS· IN TT,Y .. BUFFER 
. TTY EARLY, WARNING <.6 S.Eo)· 

TTY. EXTRA ,EARLY WARNING <t SEC) 
FULL QUANTUM SIZE'-
.ACCEPT MESSAGE BIT 
ACCEPT, INPUT· BIT: 
.S-LEVEL INPUT BIT 

". , I . 

8~LEVELOUTPUT BIT 
LISTENF~R INPUT' BIT 
NUMBER SF PACTSL9TS 
LENGTH OF PACT ENTRY, 
NUMBER 'OF TTYS 

.. TOTAL, tTY· BUFFERS, , 
NUMBER OF JOBS W.ITHOUT P.·U.· . 
NUMBER OF' . JOBS' 
NUMBER OF PAGES 
NUMBER OF 'PAGES USED BY SYS.TEM 
NtlMBER OF -SYSPOP S. UI USE . 
NUMBER OF CLOCK CYCLES IN SHORT QUANTUM 
NUMBER OF PUCT ENTRIES 



. -
NDRAT EQU 
NCM~M EQU 
NSMT EQU 
l'IUMEMEQ.U 
tJJ)A. EQU 
NRRQEQt,J. 
NDSQ EGU 
NBUF'X EGU 
NBUF' .EGU. 
NDBW .EGU 
NDQWEQU 
NDXW EQU 
'NRTRYEQU 
N[)TRY EGU. 
NSBNf)EQU 
aSSND EQU 
DMPBND EQU 
f)BTOP EGU 
*... -
MBI;JF~ EGU 
MBUr:X EGU 
DCTX EQU 

. DeBR .EGU 
DCDIEaU 
DBS EQY 
.. . IF_ 
SMIFILEQI;J 
SHBA EQU
SMDRN. EQU 
SMOFILEQU 
FBWA EQU .. 

tNDF 

~6_ . 
51B 
57B 
100B-NCMEM. 
1000 
NMEM-NSMEM 

COMMON .. PART OF USER MACHINE 
SIZE OF SMT 
NUMBER OF PRIVATE USER PAGES 
INITIAL DRUM ASSIGNMENT ~. 

5 NUMBER OF IllSC I/O REQUESTS 
3 NUMBER OF BUFFERS. IN THE EXEC BLOCK' 
NBUFX TOTAL NUMBER OF BurFERS 
631B LENGTH OF DRUM BUFFER' 
255 . LENGTH OF DATA BLOCK 
NDBW-NDDW-9 LENGTH OF INDEX SLOCK 
5 NUMBER OF READ TRIES FOR RAD 
3 NUMBER OF READ TRl.ES FOR DRUM 
18 .. NUMBER OF 16K: BANDS RESERVED FOR SWAPPING 
20 .. NUMBER OF 16K:' BANDS RESERVED FOR SYSTEM 
22 _, __ , BAND FOR AUTOMATIC DUMP 
37 777.B-NBUFX*NBBW - 5 

,_ BEGINNING OF DRUM 'BUFFERS IN EXEC.TS' 
037000008 FBWRD FOR SHARED BLOCK 
34000000B FBWRD ... FO REXEC BLOCK . 
10000000B. CONDITIONAL TRANSMIT COMMAND 
20000000B BRANCH COMMAND 
70000000B Dt SCONN'ECT AND INTERRUPT COMMAND 
00400000B PROTECTED FILE BUSY SIT' 
-COM. 
DSrOP+t 
DBTOI:'+2 
DBTOP+3 
DBTOP 
300008 

SECONDARY MEMORY INPUT FILE 
SECONDARY MEMORY BUFFER ADDRESS 
SECONDARY MEMORY BDN ADDRESS 
SECONDARY MEMORY OUTPUT FILE. 

. SHARED BLOCK FBWRD ADDRESS. 

F'B.WRDEGU DBTOP+4 BUFFER AVAILABILTY BIT WORD 
BXO . EQUNDBW-NDXW . INDEX .. BLOCK ORIGIN REL TO BUFF 
BBI:' . EQU BXO+NDXW-l BACKWARD CHAIN WORD 
BFP EQU BXO+NDXW-2 FORWARD CHAIN WORD 
8IC EGU . NOOW+~ INDEX CHANGED FLAG 
BIP £QU NODW+7 INDEX BLOCK POINTER 
BOO . EQU NODW+6 CHANGED DATA FL.AG 
BIA .EQU NDDW+8 INPEX BLOCK DRUM 'ADDRESS . 
BDNEQU NDDW+5 DATA BLOCK NUMBER 
BIN EQU. NDDW+3 INDEX BLOCK ~t:;JMBER 

***PARAMETERS FORDSC AND MWS0. 6/1/68.. DC 
NACCTS EQU 400B NUMBER OF USER Ace.OUNTS 
LBD8LcEQU~4 LIBRARY DIRECTORY LENGTH 
NDISCS EGU 20 NUMBER OF AVAILABLE DISCS 
NBLKS" EGU .. NDlSCS*4000B 
NSECTS EQU NBLKS*4 
FAVDSEQU NACCTS+4*~XUSRS+LBDRL . FIRST AVAILABLE DISC SECTOR 
NAVDS EGU NSECTS-FAVDS. - NUMBER OF AVAILABLE. DISC SECTORS 
NAVDB EQU. NA\J.DS/4 '. NUMBER OF AVAILAeL.EBLOCKS 
TOPEQU .. 56000Il THE ." DISC ADDRESSES FAVDS .. FAVDS+4 •.••. TQP ARE IN THE WINBOW 

. NtUNBLKS EgU. TOP/4-FAVDS/4 NUMBER OFSLOCKS REPRESENTED IN THE WINDOW 
WINLEN EQU NWINBLKS/24. WINDOW LENGTH 



f!JFWDS ftQtl rtAVDB/24 NUMBER OF FULL WORDS IN THE BITMAP 
REM EQU NAVDB-NFWDS*24 ... . . . . 
SHIFTER. ,~QU 24 ... 8EM ,TO ESTABLl.SH THE . LAST WORD OF nu: BITMAP 
IF REMI.L TABEQU NFWDS+l J.EI..S.EIL TAB EQU NFWDS; ENDF LENGTH O.F BITMAP 
~*END 'at'.APDITIONS·MA0E 6/1/68' , . 

. CLK,TIM ~EQU 60' .CLOCK TIME 
* MACROS. 

IF-ARMF 
ARMl MACRO . D· 

AIR 
POT' 
ENDM 
,ELS~ 

ARMl MACRO 
ENDM 

,... .EN,DF 

0(1) 

.. 
1 

ENtRY . MACRO . , 1. 
ENTCNT HARG 
_ . RPT . .ENTCNT 
LCEN.TCNT) _EXT 
£NTCHT EGU .. 

EN DR , 
, ENDM 

SETINT MACRO 
LI)A 
STA 

.ENDM 

ENTeNT-! 

A', 
=AO) 
.BI.,.1<31 

_.TOT . MACRO I.. 
1..(1 ).W EQUI * . 

RPT NTAPE . , .. 
L(2)L(3~.B.*-LCl'.W ' 
.EHDR '. . .. 

, .ENDM 
JIIIFF' MACRO 

ENDN , 
.SMFF MACRO 

.DlDM 
READ _eRO D#,G .. 1 
,8U) RSR 

BRU 
ALR ~ . , .. 
paT :;0(3)/1008 

.' 

10000B~ _ EOD* 
DAtA 
POT 
RRF' 
RSR 
B8U 

.lOSDE+DC I )/g00.08CAND)37B+f)(2)/ 40000S {AND) 3*408 
=D<1 ) (AND>1777B*40000B+D(2)(ArQI)·37771B, ' , 

RSE' 
BRU 
CETE 
BRU 
ENDM 

. ,., . 

GCl) 

G(1) 

-ECHR MACRO N· 

}'. 



'ECHRWD.EQU 
NEGNR EGU 

.. IF' . 
. DATA 

'ECHRWD EGU 
NECHREQU. 

.ENDF' 
ENDM, 

£eMa MACRO 
ECHVS .EQ.tJ 

" RPT" 
'EC~R 

';ECHVB EQa. 
EN OR 
EN OM 

TRP . MACRO 
JtNTCNT NARS 
.. . aPT ._ 
LCENTCNT) ,EGU 

. . FRGT 
£NTCHT,EQU 

ENDR 
" ENI)lllJ 

CACR MACRO 
D(2)· 
IF. 
BRU 
BRU 
ELSF 
BRU 
BRU . 
. EN.OF 
ENDM 

'LSL... MACRO 
lLBL .EQU 

RPT 
LDA 

... LRSH 
lLBL. EQU 

ESDR 
.ENDM 

EiECIEQU 
.UECPEQU 
. .liX.ECT ~ EQU 
.EXECR E9U 

ECHRWD~400B+N(I).B 

NECMR+! 
NECHR-2 
ECHRwn 
o 

" 
N, 
NCI)9 
NC.2, 
Eca" 
ECMV8+N(3) 

I • 

L 

EHTeNT 
TRAP. ' 
L(E~TCNT)' 

.. ENTCNT-l 

D 
.. 

DCI) . / 
CAces 

.CAceF 
t L '. 

CAccr ~. 
CACCS' 

D 
0(2' 
D(2', . , 
D(t)+lLBL-1 
6. ".' 
lLBL-l 

100008 
100019 
100028 
100038 

aB .. " . Mj:\CRO . 'D _ . , 
£N.TCNTEQU . D( I )*4008+1)(2)*1008 
++400000008+0(4) <AND) 1 *40B+D( .U<AND)2*400008 . 

RPtD(3) ..... . 

. ".DATA .ENTCNT· I . 

. ENTCNTEQU ENTCNT+1008 .. ' 
EN OR 



,ENDM 

FORGT MACRO 
£MTCNT NARG 

RPT \ 
, ,FRGT 

ENTCNT EQU 
ENDR 
ENDM 

* 

FORGT 
FORGT 

,FORGT 
FORGT 
FORGT 

_ FORGT 
FORGT 
FORST 
FORGT 
F,ORST 
,FORGT 
F:ORGT 

'FORG,T 
FORGT 
IF , 

, FORGT 
,EN,DF 

FREEZE 
ENTRY 
ENTRY 

D 

, ENTCNT 
DCENTCNT) 
,ENTCNT-l 

CRXF "AIB .. 8PB .. ,SRB,AMB .. L,ISB 
MBUFA,MBUFX .. PNXF .. LPXF 
RTCNT .. PNCNT .. CRCNT .. TCNT.LPCNT 
R!t'JT,PNWT" CRWT .. TXWT .. J.,PWT 
NTAP£"NL,INK,NBUFX .. NBUF 
HTRTRY .. NTWTRY .. NDTRY 
UDA .. NDDW, NDXW ",NDBW, DBTOP 
NFILE .. UMSZ~NTTYC .. TTYEWM 
NPAC,NPPAR .. f'JJOB .. NJOBl,NFQthNSQU 
NPOP,NMEM,NSMEM,NCMEM,NUMEM, , 

, NPUQ,NSEC .. L2NSEC .. NDRQ~NS8N[)'NSAM .. NSMT, 
DCTX .. DCBR .. OCOl,DBS .. ENTCNT 
FBWRD 
BXO .. BBP,BFP .. BIN,BIC,BDN"BDC .. BIP,BIA 
i-COM , 
. SMIFIL,SMBA"SMDRN .. SMOFIL' 

GMT"DMT" DPUCT .. , DFCB .. DJOB .. DIPMT, DAPMT" DDRQ 
DRMT,DPACT .. DQST,DTTY -

* DECODE MONITOR TABLES AND PRINT 
:II" 

*, *' UNPACK TABLE --,BRM UNPACK FOLLOWED BY ITEM LIST THEN -1. 
I * EACH, ITEM ISA5-BIT LEFT BIT NUMBER FOLLOWED BY A 5-Blt" 
* RIGHT SHIFT COUNt AND A 14-BIT ADDRESS INCREMENt. , 
* T~E UNPACKED WORDS ARE STORED IN THE UTTABLE: TaE FIRST 
* TWO WORDS ARE THE ADDRESS OF THE CALL TO, UNPACK AND THE 
* ,CONTENTS OF THE X REGISTER <I.E. THE TABLE BASE) ON ENTRY. 

* _ ' IF 
USl 'ZRO 
aS2 ZRO 
or"BSS 
~PACK ZRO 

STX 
STX 
LDA 

i, STA 

-
,DEBUG 

100 

USl 
UT+l 
=UT+2 
US2 



....... 

apt 

.. 
.LQA 
STA 
l!1IN 
J.,DA* 
SKE. 
BR.U 
BRR 
ADD 
.CAX 
LDA* 
LRSH 
LOX 
XXA 
.LOY·· 
STA* 
LDA* 
RCY 
.ETR 
'CAX 
LD~* 
LRSH 

. STA*" 
MIN 

'. BRU 

UNPACK 
UT 
UNPACK 
UNPACK 
=-1 
'~+2, . 
. rmPACK, 
USt 
- ; 

~PACK 
19' 
0,.2 

0,2 
use 
UNPACK 
14_. 
=37B 
- . 

US2 
0,2 
US2 

. JJS2" 
UPl' 

* -. . - .', . * THE ITEM MACRO ·TAKES! .ARGUM~NT(DENOTINQ A FUL1., WORD) .. ,. 
·*2ARGtJt.tENTSCDENQTING .A. SINGLE BtT), OR3 ARGtJMENTSCGIVING . 
* THJt .FIRST . AND U\STBIT NUMBERS)., THE lLlST MACRO'- TAKES A . '. 
*.I..IST OF ARGUMENTS EACHOFWHICR'IS ANARGtJMENT LIST F"OR·ITEM. 

*. 
ITEM 
11 

-. 

IL1ST 
lL 
2L 

MACRO 
NI:\RG 
IF" 
IT.EM 
aSF 

ITEM 
'EJ..SF . 

EQU 
'EQU 
IF 
($21)* 
nSF 
(S21) 
ENDF 
ENDF 
ENDM 
FRGT 
FRGT 
MACRO 
NARG' 

-EQu 
aPT 
ITEM 

II=.1 . 
D(1),f2J .. 23 
11=2 

. . 
[HI ),.IH2hD(2) 
I'.:. . . 
23-0(3)+0(2) 
D(2) CANDl3*16+1 1/2 
1 I (AND >1 ..... 
DCl ',9(2)1'4 
1" .' 
1)( 1 >,,0(2)/4 

11 
.2.1 
I.. 
.. 
1. 
tL " 
LC2L) 

, ..... ~ .. , .' 



. .. 
21..:. E~U.L 

.ENDR 
ENDM 
F~Gr 
FRGT 

-" .. 

21..+1 

* . .. .' * THE STEP AND.SEQ MACROS .. MAY BEST BE EXP,LAINED IN' tiUJASI-.i.60L: 
:t: S1EeeVAR,Ir;JIT .. INCR,LIM.IT',PROC)=FOR_.VAR=.INIT. .... . / 
* VAR+INCR WHILE VARIILIM~IT 00 PRoe.<'VAR) 

* SEQ(VAR .. jNIT .. i.IMIT .. PR0C)~FeR VAR~INIT· .. VAR WHILE VARILIMIT 
* gO VAR=PRocnlAR) .. '. 
STEP 

-' . 
SEQ 

MACRO. 
LDA 
STA 

·CAX 
8RM 
LOA 
ADD 
SK~ 
BRU 
ENDM 
MACRO 

.LDA· 
aRU 
STA 

.CAX 
:aRM 
.SKIt. 
SRU 
ENDM. 

i.' 
L(2) 
LCI) 
. , . 

. LC.5) 
LCI) 
L(31 
Le!l) 
*~6 

L 
.L(2) 
.+4 
L(l) 

.. 

. ,LJ 4" 
L(3) .' 

*-4' 
\ * - . * DECODE FORMAT .STRUIS ~-BRM DECODE FOLLOWED' 8Y THE FORMAT * AS ·AN. ASCII.STRING •. UNRECOGNIZED CHARACTERS 1l'!1 ~THE FORMAT " 

* ARE TYPED OUT. THE FOLLOW.ING 'CHARACTERS HAVE SPECIAL MEANINGS:, . * SLASH -. CARRIAGE RETURN ANSLINE . FEED . . '. 
* . DOT .-' END OF FORMAT STRING . * .QUOTE. ~ TYP . .E LITERALLY .. UNTIL NEXT. QUOTE 
* THE FOl,.LOWING CIfARACTER.S. ARE fOLLOWED BYA 2-&161T DE~.t.MAL 
* I~rEGER WHICH IS AN. INDEX IN .UT: ' . * PLUS.- PRINT AS UNSIGNED. OCTAL' , . 
* MINUS '~'PRINT AS' SIGNED OCTAL (SIGN EXTENDED IF NECESSARY) * LPAR .... UT INf,)EX ... ANYTHING" RPAR- . PROCESS IF NONZERO 
* EQUALS - REVERSE ANB PRINT AS BINARY 

* 0$1 DATA 
.DS2 ZRO 
DECOD.JEZRO 

LOA 
.ETR 
MUL 
LSH 

.0,,1377718 

.. I1)ECQQe; 
:=:37777B 
=3 
23 



, . 

~PD =~ 
STA DSl 

'DCl GCI aSl 
f:JLT .. 
SKE =168 (DOT) 
BRU , DC2 
Ll)1.\ OSI 
MUL =12.5252538 
STA Dl!:CODE 
eRR PECODE 

DC2 SKE =2 (QUOTE) 
.. BRU DCl3 

DC4 GCI. DSi 
aLT 
SK6: =2 
8Ra *+2 
BRa PCI 
CIO =1' 

.. BRU OC4 
Del3 SKE =178 (SLA.SH) 

8RU DC3 
TCO ~155B 
TCO =1528 
BRU oCI 

DC3 SKE =108 (LPARl 
8Ra DC6 
BRM n~x 
SKE. =0 
BRa DCl 

_. S,,(A DS2 _. 

DC7 GCI .DSI 
flLT .. 
SKE =108 
8RU Des 
MIN DS2 
BRU De7 

DeS SKE =11.8 
6RR oct 
SKR DS2 
BRlJ DC7 
6RU DCI . 

DC6 SK£ =13B (·PLUS) . 
BRU DCS 

~ 
BRM DAX 

DC.9 LIlB ~8 
LOX =1 
BRS 36 .. 
I;JRU DCI 

.008 . SKg .=158 (MINUS) 
BRU DC14 
BR~ DAX 
LDX DB2 
Ley 0,,2 
RSH ~"2 



·~ 

... ~--
.' ., 

,SKG =-1 
.BRl) *+2 
QRU DC 9 , 
TCO =15B r 

CNA. 
aRU, .. DC9 

,DC I 4 SK£ ~35B <EQUALS) 
BRtJ DCl2 
,BRM DA.X 
STA DSe 

,LOA =,23 
SUB, DB2 
STA DB2 \: 

DCl5 .LDA DS2 
'. Rey 1 

STA' nS2 
LDA =10B· 
Ley 1. 
Cl,g =1 
SKB DBS 
BRU DelS 
8RU .DCi 

JlC12 SKE ;=:118 CRPAR) 
CIO =1', . :-. 

BRq 'DCI 

* ., 08t, ZRO 
D82" ,zao 
,DAX ZRO 

, , Gct OS! 
HLT ' , 

tJUL =s -

STa 0,52 
GCI DSl 
HLT 
A.DD DS2 
SUB '=2608 
CAX 
ADD UT 
SUB ~l 

·.5TA DB2 
L~* 06.2-
.LRSH 19 .. 
STA OBI 
CLA 
Ley 5 
STA 082 
LDA UT,2 
BRR DAX 

* '*DECODINGROUTINES FOR MONITOR TABLES 



,/ 

* 

':It .' . _ _.' 
:It~lET MONITOR TABLE,STG USER CORE, 

* GMT 
~ . .. . . 

, ZROJLDX = .. 300008J STA 300008 .. 2J EAX 37778 .. 2. BRX *-2 
BRS .. 57 J BR~- 1:.1 ·BRR _GMT . , 

* ,-
* DECODE ALL MONITOR TABLES 

* OMT 

* 

. , 

ZRO 
BRM 
BR~ 
BRM' 
BRM 
BRM 
,BRM 
BRM 
.BRM 
BRM 
BRM 
'BRR 

IF: -1 

, DPUCT. 
DYCB 
DJOB 

'DD8Q 
D9ST·, 
naPMT 
OSMT 
D~l 
DTTY 
'DPACT 
DMT 

* DECODESWAPP~R. ASSOCIATIVE MEMORY 
*, 
DSAMN " 
DSAM 

- ' 

DSAMI 

+ 

* 

ZRO 

DECODE 
-1'*** SAM ***/,/ •• -
SACNT 
DS~ ", 
DSAMN .. SACNT .. =1 ,=0. DSAMI ' 
DSAM '. 

ZRO 
88M 
~SC 
SKN 
BRR ' 
STEP 
BR~ 
ZRO 
BRM '" , UfiP~CK .: 
ILISTCSAM1 ... 0,S) , (SAMI .. 6 .. t t). ~SAMt,12 .. 17) . 
ILlS! (SAM1.1S .. 23>,CSAM2,0;S) .. (SAM2;6"t 1 > ... (SAM2,t2 .. 17) 
IL,IST <SAM2,lS .. ,23l .. (SAM3,0,ll)'(SAR1 .. 0,ShCSAR1:' 6 .. 1.1'> - ' 
ILIST CSARl,l2, 11)1, CSAR1:.tS;23) .. (SARe .. e .. 5), (SAR2 .. 6; it)' 
ILlS! ,(SAR2;'12,i'l ),tSAR2:' tS .. 23) .. CSAR3,U!, 17;),'CSAR3:' i$; 23) 
lLIS~ (SAM3~ i2 .. 17"CSAM3:' t8;23) . . -" " 
DATA -I 
BRM DECODE -' ' 1 ,',.- , 
ASC,' -JOB +10:+02,+03,+0~+0S . +06.+01.+0S.+09 +21 .. +22/ 

+1.,+12.+13,+14+15:'+16,+1,1 .. +18 '+19,+20/ .. ·" 
BRR 'DSAMI" 
. D1DY 

* DECODE PHANTOM USER QUEUE 



* ·DPOCTN 
OPtlCT 

ZRO 
ZRO 
LQA 
STA 

.BRM 
A.SC 
SEQ 
BRR 

DPUCTI ZRO 
BRM .. 
ILIS.T 
DATA 
B8M 
ASC 
LOA 
BRR 

*/ . 

--

~UCTR, 
I 

OT+l' 
DECODE -,,*. PUCT,.**t.,PUCTR ":"+011'1'.,
:DPUCm .PUBPTR.=PUBPTR, OPUCTi" 
OPUCT ' 
-
UNPACK .... '. 
0. (J .0.8), <1,9.23). (2.0 .. 11).(2.12.23) . 
-1 . '. --. '-. --

D£CODE .' 
'~TEST +03··1'"+04 .PUPAC-0S FILE +0-61'.9: 
UT~2 ' 
.DPOCTI 

* DEC.ODE FILE CONTROL. BLOCKS . 
*. ! 

()FCBN, . ZRO 
'NCB ,.ZRO 

BSM '. 
~SC, 

DECODE 
- /*** F.CBS**'*I'I'.
DFCBN. =3" = b=NFILE:t.BFCBI , STEP 

BRR ., DFCB 
DFCBI ZRO 

I,.DA ' F-A •. 2 
SKA =40000000B 
BRR DFCBI, 
8RM.. . UNPACK .. , . '.' .. . 
ILIS.T (FA.0.6>" (F'D.9.23).(FC,3,8), (FC.9.23), (FA,9~23> 
lL1ST (FC,0.2).(FO~2).(FD.8)~(FD;1).(FD.6)-' '. . 

' .. ILI,ST ,(FO.3)., (FD,4)"CFD"S),(FD.0).FW' 
DATA ' -1 'I 

BRM : ·DECODE . 
'.ASC ·FILE +01 JOB +02 DEVICE +03(04 UNIT +0'4) 

+d'.5BUFFER..+0S)1' .'. C06ADDR. +06 )COtwT -07(08 CH)(09 00T)'(10 BUSY) 
+(15 .ERR)Cll PUB)(J"2 DRM)U3'RX)(l4 R9),(16WR9 +16)/.-

BRRDFCBI ' " " ... -

* * DECODE JOB IND~XEI>' TABLES 
*, 
OJOBN 
DJOB 

DJOBI 

ZRO 
Z80 
B8M 
~SC. 
STEP 
BRR· 
ZRO 
LOA 
.SKG, 
BRR 
BRM 

DECODE 
. '.1'*** JOBS *~*.I' I' .-
9JOBN.=1.=li=NJOSiDJOBl' 
DJOB '. 

, ,. 

P.MTP:t2 
:;=0 
DJOBI -
UNPACK 



....... . . ....- ~ 

CRL3" 12 .. 17 )" CRL3",lS,,23) _. 
(P,MA:'l ),. (PMA"3,, 8)JCPMA"-12",17),, CPMA" 18"23),,.TT~O 
-I," - ,- ',- e -, ',-,-

DECODE '. ,. 

ILl.S! 
ILIST 

'DATA, 
BRM 
ASe _ ,-JaB ",01 ,TTY +08 RL3+02,+03, ' 

USED: +06 UNUSED .0S (04 NO CHARGE)/.· - + NPMT :1-07 
LDX 

',~ e LD~ 
DJO.Bl ' ,eAX 

LOA 
"R.G 
_S~ 

BRU 
LDA, 
BRM 

,B8M 
ASe 
'BRR 

D.JO,BP ZRO 
CAl;( 
BRU* 
DATA 

D..JPtJ BRM 
Ase 
BRR _ 

,DJPP ,BRM 
Ase 
BRR' :.

DJPD B8M 
Ase 
BRR 

* 

UT~8" 
TTYASG,,2 

PPTR"g, 
PLMSf( 
PRMSK 

, DJOBl, 
=DJOBP 

, MFS 
,DECODE '.," .... ', ' 

DJOBI 

*+20'.2' 
DJPU"DJPP,DJPD 
,DECODE, 
'")"~. 
DJOBP' , 
DECODE 
• ,,-0,1.' 
OJOBP' . 
,DECODE 
···("~01.· 

,DJOBP e __ 

* DECODE RAD.BIT .TABLE 
* -

If' -I 
DOBTH; ZRO 
DDBet ZRO 

BRM 
ASC. 
.STEP, 
BRR 

DDRATI ZRO 
.BRM, 
ILIST 
DATA 
BRM 
Ase 
BRR 
.ENDF 

* . * DECODE, SMT 
'* D$MTNZRO-
J)SMT ZRO 

, DECODE 
.,*** J)RAt*"!*II'.t, 
9DBTN,,=0,,=I,,=NSECiDDRATI 
DDBT:' : 
. , 

UNPACK' , 
CDRATt "o,.4)" (D~T2,,0.23),,(DRAT3.8#23) " 
~l, e e -" 

DiCODt._e ,e 
"SECTOR +O1.1 =02 =03/.' 
DDRATI 



\ . 

.. DSM,Tl 

__ B~M 
~sc 
STEP .. 
BRR 
.ZRO 
LOA. 
SKA • 
SKA 
BRR 
BRM_ .. 
. ILIST 
ILlST, 
DATA 
.B8M 

. Ase 
BRR 

DECODE. 
"/*.* SMT .. 'i!*."/ {." 
D$MTN~=0~=t':'=NSMt .. DSMTI 
DSMl 

S~T~2 
=17700B 
X4 

.DSHTI 
~PACK _ ... . 
(SMT~2~7).(SMT.8)# (SMT';9.ISh(SMT.16~17) 
(SMT~18) .. (SMT#t 9 .. 2.8; . - .... 
'''1 ,'" ,.' 

.DECODE.... \ 
"''t01 +04"~"+.0S +07(02 lie +02)(03 EX)(06 RE»/." ' 
OSMT1'" ... 

* . * DECODE INDiVIDUALPMT 
*. , .. '. 
DIPMTN ZRO 
DIPMTI,. ZRO 
DIPMTU .ZRO 
DIPMT ZRO 

LQA 
STA 
$TA 
SKG 
.BRR 
'LQA 
ETR 

· ~DM 
STX 
BRM 
~SC_ 

STEP 
.. ' BRR 

DPMTIZRO 
I.OA 
SKE 
BRU 
BRR 
BRM. ;. 
ILl,S,T 
DATA 
LDA 
CNA 
ADD .. 

· ADM 
8fjM 
Ase 
LDA 
SRt 

• BRU 
BRM,' 

PMTP .. 2. 
DJPMTL 
lUPMTU 
=0. , 
DlPMT 
P~~ .. 2 
=77B .: 
.fUPMTU 
UT+l. 
DECODE. 
~/", PMT +0-1 */1.- '. 
DIPMTN .. DIPMTL~=l;DIPMTU.DPMTI 
DlPMT 

*.2. 
DPMTI 

. '. 

UNPACK .' . '. . 
(0 .. 0).(0~1).(0~8).C0.9 .. 1S) .. (0 .. 16.17).(0 .. 18).(0.19 .. 23) . ,-1 .. ' . .......... ., '. -, , . ',' ' 

DIPHTL 

~NCMEM 
ut+l 
DECODE: 
~+01 ." 
UT+3 
=0 .. 
DPHTS 
DECODE 



/ 

ASC 
J..DA 
SKE 
BRU 
B8M 
Ase 

• _ BRU 
DPMTll B~M 
... , _. ASC 
DPMTI2 88M 

Ase 
8RR 

.DPMTS LOX·' 
BRM. 
ILlST 
DATA 
BgM 
ASC 
BRRt 

. . 
~+05"."+06 •• 
01+2-"· 
=0 .' 
DPMTII 
DECODE 
• +86'- - . 
DPMTI2 
DECODE. 
'DRM. ~ 
DECOD£. _ 
'C04 EX)(07 
Of'MTi .. 
.USI 
UNP~CK_ 
(181#9 .. 23) 
-I' . 
DECODE. 

-
RO)/.'.' 

·"(~SMT +02"·)~/.·' 

DPMTI' 

* , -* DECODE. ALL. PMTS ~ 
*- - .-
DA~MtN ZRO 
DAPMTZRO 

*' . 

BRM 
~SC .. 
STf.:P 
BRR 

DECODE. , 
'1*** PMTS __ **~/ .,' . 
DAI:»MTN:.= 1.= 1 #=NJOB.iuP~T 
DAPMT. 

* DECODE DRUM eOMMAND.Q~EtJE 

* 
.DRRQN .. 

.DRRQ 

IF:" ~1 
ZRO .'~ 

,ZRO 
BRM 

DRRQl 

ASC 
SEQ 
8RR 
.ZRO 
BRM 
ILIST 
ILlST 

'ILIST 
DATA 
J..DA 
SKE 

_.' _ .. BRU 
DRR.QII .LDA 

~DD 
SKE 
BRU 
LDA 
SKE 
BRR 

DECODE. 
'/*** RRQ *:1:*//.
DRRQNIERCLI=0,DRRQl 
_DRRQ . 

\ . 

UNPACK. '._ 
(0.10,23) .. (1 .. 3)#; (1 .. 8.23')' _ 
(2#~#10)#(2;4~t 5); (3'12iI7 h(3.t8 •. 23) .. 2.3 
(1.8~t2).(t#13~23),(2~lt;ta)·· 

~1 
Ut+2 
=0 .. 
DftRQI2 
UT+l 
~4 :_ 

. =RRQU 
'~+2 
. =8RQ .. 

ERCL 
DRRGI 



, 

,CLA 
BRR 

DRRQI2 B8M . 
Ase' 
l.DA 
SKE 
BRU 
BRM 

,. Ase 
DRRQ131.DA 

SKE 
BRlI 
BRM 

.... ASe 
DRRQI5 BSM 

ASC 
I;lRU 

'DRRQI4 . SKI:,: 
BRt) 
B8M 
ASC .' 

. 'BRa 
.DRRGI6SKE 

BRtJ 
8SM' 

. _ Ase 
ORRQI7 ,8SM 

Ase 
. . 'BRU 
.' DRRQI8BRM 

Ase 
BRtJ 

* E~DF 
DDRGN .ZRO 
DORQ ZRO 

B8M 
4SC 
SEQ
B~R 

DORGI ZRO 
BRM_ , 
ILlS! 
ILlS! 
ILlSr 
DATA 
LDA 
SKE 

.. ' BRU 
.DDRG!1 LOA 

~DD . 
SKE 
BRU 
LDA 

·.DRRQI 
DECODE 
. !(03W ) •• 
OT+3 
=0 .. , 
DRRQl3 
DECODE. 
~R .' flT+2-
=40008 
DRRQ14 
DECODE 
'P. +05"."+13.' . 
DEC'· . DE' : ., '"' -o __ 
• +11 .. +"+12(07 ... 
ORRQU. .... -

=NDDW-
D~RQI6 
DECODE 
'D.' _ 
DRRQt7 j 

=NDXW 
.' DRRGI8 

DECODE 
'I.' 
DECODE 
, +0.6.'·· 
DRRGIS' 
DEC.ODE 

..... "-

FILE +01)(08. tR +08)/.' 

·W~. +02 CA +04 DA +09 DC +UJ/.' 
DRRQII 

. DECODE 
'1'*** DRG', *'4!*I'/ .~. 
DDRQN .... EDCL ... =0,DDRGI· 
DDRQ 

UNPACK. . . 
(0,t0,23),~1 ... 3),(1 ... 8,23) _ 
(2 •• ,10) ... <2;4,15)~<3~1~~17~.<3 ... 18 ... e3) ... 2,3 
(1 ... 8~12)~(1 ... 13;23i~(~;.1;12) . . 
~i 
UT+2 
=0. 
i)I)RQI2· 
QT+1' 

-;:;4 .. 
=DRQU 
~+2 
=DRQ 

_'. • h 



.. 

SKE 
BRR 
CLA 
BRR 

DDRQl2BSM 
ASC 
LDA 
SKE 
.BRU 
BRM 
ASC 

DDRQI3t,..DA 
SKE 
BRU 
BRM 

. "ASC 
DDRQ1S BRM 

Ase 
'", 6RU 

DDRQ14 SKE 
BRa 
B8M 
Ase 

. SRU 
.DDRQ16Sge 

BRU 
B8M' 

. _ ASC 
,BDRQI7 BRM 

- Ase 
BRU 

DDRQI8BRM 
Ase 
BRU 

* , , * DECODERMT 

* DRMTN 
DRMT 

',DRMTl 

.ZRO 
ZRO 
BRM 
~sc 
STEP 
BRR 
ZRO 

.BRM 
ILlS! 
IL1ST 
DATA 
BRM 

·ASC. 
LDA 
SKE 
BRU 
BRM 

EDCL 
DDRGI 

DDRQI 
DECODE 
'(03W ).,' 
Ul+3 . ,. 

=0 
DDRQI3 
DECODE 
~R .' 
OT+2-
=4000B 
DDRQ14 
DECODE 
'P +05 ... ··+13.· 
DECODE'" - " . 
~,+11"+"+l2(07~ FILE +07)(08# IR +0S)/." 

, DDRatl 
:::NDDW' 
DDRQ16 
DECODE 

-.: 'D.' " 
D.DRQ17 
=NDXW 
DDRGIS 
DECODE 
'I.' 

. DECODE 
" +06.' 
DDRGIS' 
DECODE 
'WR +02 CA \ +04 DA +09, DC +10/.' 
DDRG!l 

DECODE 
'I***RMT ***11. '.' 
DRMTN,=NSMEM,=l:;=NMEM,DRMTI 
DRMT 
"- -\ 

UNPACK 
(RMT,0)., (RMT, 1 ), (RMT, t 0,23) 
RMC,RMA' 
-I 
DECODE 
'-~01 .' 
OT+4--
=0 
DRMT!l 
DECODE: 



. 
.. . Ase 

DRMTI.2.B8M 
.A$e 

__ ;B~R 

DRMTII JU)D 
SKG 
BRU 
CLX 

DRMTI_3·~X 

SKG 
SRU 
STX 
LOA 
ETR 
~Dn 
SKG' 
BRU 
,LDA 
CNA 

. ADD 
,ADM 
'8~M 

. _ ASC 
DRMT!7 BRM 

Ase 
_, BRU 

DRMTI6 LDA 
CNA 
ADM 
BRM 
Ase 
BRU 

DRMTIS t..DA 
ADO 

, BRU. 

-UNUSED.
DECODE .. 

· ' .... 135 +136/.-
D.RMtl ,-

!I! J . 
=PMT- , 
DRMTI6 

1 .. 2 
PMTP.2 / 
DRMTi3 
UT+7' 
P~I:\ .. 2 
::778 
P.MTP.2 ' 
UT+4 
DRMTIS. 
PMTP:'2 
-, 

=;NCMEM 
UT+4 , 
DECQDE . 
'+137.+134.
DECODE '" 

"(133. RO).' 
· D.RMTI2 ..... 
=5MT' 

UT+4 
DECODE 
-+04_ .,. 
DRMTl7" . 
UT+4 
=1 
DRMTI3, 

* ~ _. . * UNPACK PACT ENTRY 
:fc __ 
tJPPE.ZRO 

BRM. 
/' 

, ILIST 
. ILIST 
ILIST 
ILIST· 
DATA 

, BRR 

. UNPACK 
· PNEXT. (PL. HlJ..23) .. PA .. PS .. PX.RL1.RL2 _,. 
(P·T~ST;':3.8) .. (PTEST .. le.23) .. (PPTR .. 0 .. 11 ).(PPTR .. U:~.2~) "'~PL .. 0a 
<PQU .. 12 .. 23h (P.TAB.10 .. 23>.<PIM.4.·23); CPQU.2.s,,·cPQaJt9 .. 11"·, 
(PL~3.8)"(PQO .. 0),(PQU.l ).:(PTAB~0)'~PIM.·0).(PIM;':1 ).·(PIM;$!) 
~l .. 
UPPE 

*' ., . .. , 
* MAP FORK STRUCTURE, WITH (A) 

* MrS.S 
MFT 

, MFP.. 
MFS 

. 

ZRO 
ass. 
ZRO 
ZRO 
STA 

10 . 

.~ .. 

MF'SS -



- .. 
LQA =-1 
STA ~FP 

MFSt BRM UPPE 
LDA =1 
MIN MFP 
LDX MFP 
STA M~TI.2 
LI)X tJT+.l 
BRM* f!JF:~S 

MFS4 LDA aT';'11 
.SKE =0 

-- .. - BRlJ [ItIP'S2 
MFSS LDA UT+14 

. SKit =0 
BRU MFS3 
LDA =~L 
BRM* MF5S 

.SKR MFP 
BRO *+2 
BRR MF'S 
LDA tlT+12 
MRG PLMSK' 

., 

CAX .. 
BRM UPPE-

BRtJ MFSS . . 

MF~3 MRG PLMSK 
LDX MFP 
MIN· MFT,2 
CAX 
BRM UPPE 
CLA 
BRM* MfSS 
BRU MFS4 

MFS2 MRG f?LMSK 
. I 

tAX 
BRU MFSl 

*. 
'.' 

* PRINT FORK STRUCTURE 
*. -
P.FSN .ZRG 
PFS ZRO 

C!.X 
PFS.l STX PFSN 

.LDA MFT .. 2 
LDX ~1 
LDB =8 
BRS 36. 
LDA PFSN' 
SKE MFP 
BRO PFS2 
BRR PFS 

PFS2 AD)) =1 . 
CAX 
TCO .. =16B 



BRU " .. PFSI . 
$OIPACTZRO;STX DPACTNI BRM DPACTIJ BRR DIPACT . 

* -* DECODE ACTIVE PROCESS TABLE 
* . 
DeACTN ZRO 

. DPACTZRO 
LDX 
STX 
B8M 
~SC. 
$TEP' 
BRR 

DPACTI .ZRO 
LDA 
SKG 
BRR 
STX 
B~M 
Ase 
LDX 
L.DX 
LD~ 

DPACTI CAX 

PACPTR 
'UT+l 
DECODE. , 
',*** PACT .. lic*.lfcIIPACPTR "=n 
DPACTN.::0.=1,=NJOB. DPA.CTI 
DPACT 

.. 
PMTP.2 
=0 

. DPACTI 
UT+! 

. DECODE 
'1* JOB 

. DPACTN 
TTNO.2 
TTYASG.2 

LDA PPTRI2 
MRG PLMSt< 
SK~ PRMSK 
BRUD-PACTI 
LDA =DPACTE 
BRM. MFS 

. BRR DPACTI 
DPACTE ZRO .. 

SKG=-1 
BRR £)PACTE 
BRM DECODE 
ASCf/~01: .' 
BRM PFS" 
BRM DECODE . 

-01/1'.' 
". . -

ASC.' LOC +03(13.,,+13)(20 EX) TEST +09"/"+10/ 
+ .. A +04 B +05 X +06/ RLI +07RL2+08 Q +17"C"+18")" 
+(21 EB)(22 LM)(23 FM)(24TW)(25 NT)C16 IM'+16)/~" 

BRR . DPACTE 
*.. .' * DECODE QUEEJE STRUCTURE 

* DQSTS 
. - . 

DQSTD 

OOSTA 
DQS1:P 
DGS1:N 
DQS1;J. 
DQST 

ZRO 
Ase 
ZRO 
ASC 
Ase 
DATA 
ZRO 
ZRO 
ZRO 

'$/' '. 
!QTIQIOQSQQQEQTl~ 

QTI.910."QSQ.QQE -



\ I 

BQSTI 

. DGlStS 
BQStl 

oo5T3 

OOST2 

DQST4 

8RM 
~SC. 
STEP 

·.~RR 

.ZRO. 

DECODE 
'I.~* QUEU£S .. *~*I/.·' 

·9QSTN,=0,=1 ... =DQSTN~DQSTP,I)Q~TI 
D~5T . 

BRM.. UNPACK 
ILLS.T DQSTA .. D.QSTA+ 1 .. DQSTP· . 
DATA -:1... 
LDP Ut+2_ 
stA - ,OQSTS 
5TB OQSTD 
LDA*UT~4 
S1#\ .. I)QS1oJ. 
LDA' ~DQSTS 
LDS :=::'~I 
L1)'" ~l 
BRS .... 34 
LDA =8J STA J')QST4 
LQA ,oQSTJ 
STA UT ... 2 
,SKG· =~"I~ 
aRa' :j)QST2 
LDX UT+4 
SKE· 2 .. 2. 
BRU DQST3 . 
LOA . ~OQSTO' 
LDB;;~1 
LD'" ~l' 
J]RS .' 34 ..... 
BRR J)Q.STI 
aSM DECOOE. 
ASC'+02?/.' 
BRR DQSTI 
8RMBECOD£ 
Ase ·'-02, •• ' 
LOX . OQSTJ .-

. LOA . PN£>(T, 2 
STA . '_ ,DQSTJ' 
SKSDQST4, .. , 

\ 

. , 

BRU .. ,. OQStl..... 
teo =155BI TCO. =152BI SRO DQST5 
ZRO - . 

* .. 
* DECODE TELETYPE TABLES 
* " 
DtTYN .ZRO 
.DTTY . -ZRO 

8RM 
·~sc, . 
STEP 
BRR 

DTTYIZRO 
BRM_ 
IL.IST 

.. DECGDE '. 
·/~.* TTYS *~*I/.' 
DTTYN,=0,=t,=NTTS';I.DTTYI 
DTTY' 

UNPACK 
TTYA5G 



· -
PATA 

· ... DA 
SKG 
.BRR 
8RM 
ASC 
eRR 

.ENDF 
END' 

';'1 
ei)MSK 
tJT+2 
DTTYI 
DECODE 
-":01 -02.1.' 
DTT'lI . ,-

(IMPROVE LATER) 


