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I. INTRODUCTION 

A= Minimum Hardware Requirements 

I. Why DOSM? 

2. DOS/DOSM minimum hardware [SLIDE I] 

3. Cost Comparison 

4. Comparison to competitor - (IBM I 130) [SLIDE IA] 

5. DOSM Hardware options [SLIDE 18] 

B. Advantages and Disadvantages [SLIDE 2] 

I. ADVANTAGES (Special Points) 

a. Another cabinet and power supply needed when 

number of drives is expanded to 3 or 4. 

b. User could operate in his own instrument 

driver environment if no MP (Memory Protect). 

c. If User does not want EAU or clock, he 

Ts not forced to have it. Gains one more 

1/0 channel without TBG option. 

d. Easy creation of System Backup (which wr l ! 

not be hardware protected) on Cartridge. 

e. Multiple System Discs with different 

configurations on separate drives. 

f. Exchange of user f i !es between systems even 

though systems may be configured differentiy. 

g. Hardware protection scheme using D!SC PROTECi 

OVERRIDE SWITCH and PCI (Protected Cylinder 

Indicator). 

h. Operation with USER DISCS Labeled to avoid 

using incorrect cartridge. 

i. Minimum core resident system reduced from 

DOS CDVR~5 and DVR31 changes). 
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2. DISADVANTAGES (Special Points) 

a. Three bootstraps (cover detai Is later). 

Method of System Start-up. 

b. No plans at present for moving head RTE 

or TSB. Some talk for ISS system CISS disc 

cost about $ 35,000 and has about 12 mi I I ion 

word storage). 

c. Better to lose sale rather than deliver an 

BK system that wi 11 "strangle" customer's 

programs (during loading or execution). 

Just because JOBPR wi I I fit is not any 

indication that system wi I I be adequate. 

C. IOMEC Overal I Desc~fption 

I. CONTROLLER [SLIDE 3] 

a. Interface between computer and drive(s). 

b. Interface cards on computer side. 

CI) Identical electronically except fo; 

positions of jumper wires. 

(2) Signals inverted from positive-true/ 

ground-false logic to ground-true/ 

positive-false to be compatable with 

cont ro I I er. 

(3) DATA CHANNEL - Transfers data, statLs, and 

addressing information. OMA controls 

data; program controls status and addressi~9. 

(4) COMMAND CHANNEL - Transfers commands, 

drive selection, and drive attent?o~ 

bits CLSB). Al I under program con-rrol. 
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2. DRIVE (Maximum of 4 per cornrol ler) 

a. Fixed Disc and Removable Cartridge. 

b. Movable heads and their numbers. 

c. Power ON/OFF. 

d~ Cartridge LOCK/UNLOCK and I ight. 

e. READY I ight. 

f. Physical description of PACK. 

(I} Opening at rear for heads entry. 

(2) Opening underneath for forced air. 

(3) Rim markers for TRACK/SECTOR origins. 

3. DISC 

.a. Physical storage capacity breakdowns [SLlDE 4]. 
b. Physical layout [SLIDE 5]. 

c. Addressing [SLIDE 6]. 

(I} Physical (Drive, Cylinder, Head, Sector). 

(2) Logical CSubchannel, Track, Sector). 

Software inverts (complements) lower 

order bit of subchannel # fo- higher 

order bit of head #. 

d. Sector Address and Data Fields [SLIDE 7]. 

(I) INITIALIZE WRITE COMMAND is used for 

controller to construct and write the 

Sector Address Field with PCl=DCl=0 

Conly disc formatting seciton of genera~or 

does this). 

(2) WRJTE PROTECTED COMMAND is used for 

controller to set PCl=I in Sector 

address field Conly generator does This). 

(3) WRITE DEFECTIVE COMMAND is used fo~ contra~-

ier to set DCl=I in Sector- Add1ess Fie id 

Only $EX20 makes this ca!! (0VR31 wl ii 

accept under system operation). 
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(Continued) (4) Controller does not send back any status 

on PC I or DC I if DI SC PROTECT OVERR l DE 

SWITCH is "ON" (i.e. UP). This switch 

must be ;iON" when executing (I), ()), or 

(3) on the preceding page! 

D. DOSM Software and Relationship to Discs 

I. Components [SLIDES SA, 88, SC, 80]. 

2. Oise to Memory Tr~nsfers [SLIDE 9] . 

. 3. DOSM General Core Layout [SLIDE 10A]. 

a. EQT Format [SLIDE 10B]. 

b. ORT Format [SLIDE l0C]. 

c. INT Table Format [SLIDE 100] 

4. Discs Layout 

a. Concept of "SYSTEM" and "USER'' Discs. 

b. Oversimplified "SYSTEM" disc layout [SLIDE 1iAJ. 

c • Mo re d et a i I e d " S Y S T E M " d i s c I a y o u t [ c, L 1 D E I I 8 ] . 

d. User disc layout [SLIDE I IC]. 

e. Label Sectors 

(I) System Disc [SLIDE 12A]. 

(2) User Disc [SLIDE 128]. 

E. System Startup Operation Example with block diagrams. 

I. Execution of Configured Supplied Bootstrap 

[SLIDE 13A.I]." 

a. Loads Disc Resident Bootstrap into hign 

core, relocating it as necessary. 

b. Transfers control to start of ORB jusT loaded. 
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(Continuation) 

E. SYSTEM Startup Operation Example with block diagrams. 

2. Execution of Disc Resident Bootstrap [SLIDE i3A.2]. 

a. Loads Core Resident System from System Disc 

in four parts. 

b. Configures continuator section of DVR05 and DVR3i. 

c. Transfers control to $STRT in DISC MONITOR 

by J MP 3, I • 

3. Disc Monitor First Entry [SLIDE 13A.3]. 

a. $STRT cal Is $MOLD to transfer control to 

$EXl2 (System Startup). 

b. $MOLD makes decision whether to load $EXl2 from 

Disc (if Disc Resident) then transfers 

control to $EXl2. 

4. Execution of $EXl2 [SLIDE 13A.4]. 

a~ Sets (MP FENCE ADDRESS = UMFWA) with OTA J. 

b. Reads System Buffer Sector to Base Page. 

c .. Bui Ids new System Buffer Sector and writes 

back on disc if not val id one (i.e., does 

not end with "SB"). 

d. Cal Is $SYIO to output "INPUT :DATE,XXXXXX,H,M" 

on System TTY. 

e. Sets input request code= "DA" and trai·1sfers 

contro I to $TYPE for System K. 8. Input. 

[PAGE 5] 



~. Execution of )ln·t~ tor Sys-ten1 K.b. lnpL.r .._'.J;_,~J:~ , "i~., ;. 

a. Cal Is $SYIO to output §@ 6· 

b. Cal Is $SYIO to input 72 characters into 

JOB INPUT BUFFER. 

c. $SYIO cal Is $TEST routine to force :DA input. 

d. If :DA not inputted, cal Is $SYIO to output 

"IGNORED" and goes to b. above. 

e. If :DA inputted, transfers control to 

$JLOD to load and branch to JOBPR. 

6. Execution of $JLOD to load JOBPR [SLIDE 13A.6]. 

a. $JLOD cal Is DISCX twice to read in JOBPR 

(MAIN and Base ·Page) and then transfers 

contrQI to JOBPR main entry point. 

b. Each cal I to DISCX results in cal I to 

$DISC which in turn cal Is $SYIO to read 

DISC. 

7. Execution of JOBPR to Update System Buffer 

Sector [SLIDE 13A.7]. 

a. Date routine in JOBPR reads Sys~em Buffer 

Sector from Disc to its own internal 

buffer by JSB EXEC cal I. 

b. Upda-tes b-ATE, LU- TABLE entries, ·and Default 

User La be I in System Buffer Sector. 

c. Writes updated System Buffer Sector back 

on Disc by JSB EXEC cal I. 

8. Execution of JOBPR to report Default 

USER DISC SUBCHANNEL #and LABEL [SLIDE 13A.8]. 

a. Date Routine continues by executing EXEC 

cal I to request CURRENT USER D!SC SUBCHANNEL # 

and LABEL. 

b. $EX17 is used just as if :UD directive 

had been entered. 
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c. Point out that if GENERATION CODE or 

PROPRIETARY CODE. do not agree with System 

Disc, ERROR MESSAGE may be prJnted here. 

d. At end JOBPR then cal Is $TYPE for System 

TTY to output @ W and @ and to input 

from Keyboard. 

9. Summary of 1-8 above. 

a. JOBPR is a USER PROGRAM and must do al I 

1/0 by JSB EXEC. 

b. At end of 8 above, the JOBPR remains in 

memory unti I :PROG,X entered or :OFF givan 

in response to * (here $CLER loads JOBPR 

fresh). 

c. No part of Core Resident System ever does any 

1/0 by JSB EXEC; always does by $SYIO. 

d. MP and Interrupt System "ON" when in USEK 

AREA. MP and Interrupt System "OFF" when in 

System Area. 

f. DOSM 1/0 REQUEST PROCESSING [LARGE CHARTJ. 
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1·1. OPERATIONAL DIFFERENCES FROM DOS 

A. System Startup 

I. Bootstrap rather than BBDL Cat X776~>: 

a. DOS procedure using BBDL. 

b. DOSM procedure using Bootstrap [SLIDES 14A & 148]. 

{I) Configure and execute. 

or C2) Configure, punch configured bootstrap, 

load configured bootstrap. 

c. No "FR" or "CO" entry statement as in DOS. 

B. NEW DIRECTIVES 

I. :OFF [SLIDE 15]. 

a. Does not clear Job Binary Area. 

2 .. :1N [SLfDE f6A & 168] 

a. Can prepare discs for use in DOSM that were 

formatt~d by other sqftware 

b. DISC PROTECT OVERRTDE SWITCH mu·st be ''ON" 

to purge a protected Disc CPCl=I). 

3. :UD [SLIDES 17A, 179]. 

4. ~DD [SLIDE 18]. 

a. .No SDUMP with DOSM; do not need! 

b. Source Disc for User Area is current user 

disc. 

5. :SS [SLIDES 19A, 198]. 

a. Duplicate file hand I ing 

6. Example Slides using the above directives. 

[SLiDES 20A, 208, 20C]. 

C. Operational Difference Summary [SLIDES 21A, 218, 

21C, 21D]. 
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I I I. PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC cal I to change user disc [SLIDES 22A, 228, 22C]. 

I. :EJOB resets changes made. 

2. Error messages if incorrect SYSTEM GENERATION 

or SYSTEM PROPRIETARY CODE, but assignment sti I I 

made. 

B. DOS/DOSM EXEC cal Is with negative request codes 

[SLIDE 23AJ. 

C. DOSM Disc 1/0 with EXEC cal Is [SLIDE 238]. 

D. EXEC cal Is difference summary [SLIDE 24]. 

E. Other important points. 

I. If MP option not used the fol lowing are val id. 

a. Al I 1/0 instructions and HALT 

b. Base page modifications. 

c. Special interaction with DISC MONITOR CD SCM). 

2. LOADR is unaffected by :SS condition. Fi le 

searches it initiates are for only current 

~ ~· Order of scanning is: 

a. JOB Bf NARY ( i f any programs i n it) 
b. USER FILES ( i f any given) 

c. PAPER TAPE ( i f specified) 
d. DISC RESIDENT RELOCATABLE LIBRARY 
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IV. INSTALLATION 

A~ Introduction to System Generation. 

I. Binary tapes needed [SLIDES 30A, 308]. 

2. Preliminary Considerations 

ae Medium of Input 

Cl) Paper tape. 

(2) Magnetic tape (restrictions with 

FORTRAN IV in 8K). 

(3) Combination 

b. Core size [SLIDE 31] -- GENERAL (Projecture #1) 

(I) Speed of System Operation needed. 

(2) Core Resident versus Disc Resident 

EXEC Modules and 1/0 Drivers. 

(3) System Modules size breakdown [SLIDE 32] 

CProjecture #2). 

a. Minimum System Analysis using 

slides 31 and 32. 

c. Particular needs for given application. 

d. Syste~ and User Disc subchannel declaration. 

(I) More efficient (time wise) if System 

and User Discs are on different 

drives, depending on what System is 

doing. 

e. Other System Discs considerations. 

(I) If both generated so that linkage and 

OISCM are in same place, then user 

main programs LOADED on one system 

would "RUN" and be compatabf e with 

the other. Location of EXEC entry 

in DISCM must be same; H links must 

be enough; Etc ••• 
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f. Hardware required for Generation. 

3. Starting System Generator 

a. SIO Configuration - loading Generator. 

b. Al I equipment to be used "ON". 

c. Disc Ori ve for Generated system "READY". 

d. Disc Protect Override Switch "ON". 

e. Starting Generator CS.A. = 100 octal). 

(I) Switch 15 DOWN for Straight Generation. 

(2) Switch 15 UP only for User Disc Formatting. 

4. Brief description of the four PHASES and abi !ity 

to restart at any one at 100 octal. 

B. System Generation Procedure an<l Example 

I. Initialization Phase [SLIDE 4~A]. 

a. Responses to questions about the System 

(in general> to be generated. 

b. System Generation Code - maximum 4 decimal 

positive digits. Written in Label Sector 

of System Disc. 

c. I Sectors/Track - Actually # Sectors/Physicai 

track which is 12 for lo~ density disc. 

d. System Disc Size - actually# cylinders. 

e. First System Sector - System uses first 

3 sectors on track 0 of System Disc. 

f. 2114 question - only for OMA considerations 

Conly one OMA Channel available on 21148). 

g. Program Input, Library Input questions -

Unimportant whether PT or MT entered here 

(!) MT may not be used for FORTRAN IV in BK. 

(2) OF also val id entry for disc file input. 

CSIO driver for IOMEC available later) . 
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h. Parameter Input question - only appl les to 

PARAMETER INPUT PHASE. 

3. Program Input and Parameter Input Phases 

[SLIDE 408]. 

a. Input device selected via S.R. switches 0~!. 

00
2 

- PROGRAM INPUT 

1~ 2 - LIBRARY INPUT 

01 2 - TERMINATE LOADING 

b. Restrictions 

(I) OISCM should be loaded first for 

intersystem compatabi lity. 

(2) Main Programs (like FTN) must be loaded 

prior to segments Cl Ike FTN01, 

FTN"2, • • • etc. ) 

(3) If generating SK system with FORTRAN IV 

no Compilers, or Assembler may be loaded 

at this time. <Must be loaded using 

LOADR during System operation). 

c. If undefined externals exist (message printed), 

may load module forgot by setting S.R. 

accordingly as in a. above and pressing 

"RUN". 

d. During PARAMETER INPUT PHASE, be sure to 

declare other routines ($SRCH, $LBL, etc ... ) 

core resident too if certain EXEC modules 

are declared core resident. Generator wi 11 

not flag if omitted. 

e. LINKAGE QUESTIONS 

Cl) #SYSTEM LINKS - only used by Core Resident 

System. 

(2) #USER LINKS - on!y used by User Programs 

(3) To make DISCM start at 20~0 octal 

(page boundary) respond with 177 and 

5"0 respectively. 
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f. Swl tch 15 must be up for Subroutines 

(indented two spaces) and entry points 

Cpreceeded by "*"> to be printed in memory 

atlocation listing. 

3. Disc Loading Phase (class fol lows Xerox of Generation). 

TOPIC 
[SLIDE] 

MAIN PROJECTOR 
[SLIDE] 

AUXILIARY PROJECTO~ 

a. Links ----------------AP-1--------------

b. Loe. 4-Start of Links-AP-1--------------AP-6 

c. Core Res Prog & Links-AP-l--------------AP6-l3 

d. Equip. Table----------AP-1 ,AP-2---------AP-14 

e. ORT+ Int. Tables-----AP-l,AP-3-----~---AP-14 

f. Disc Res. Exec Mod.---AP-l,AP-4---------AP-14 

TABLE 

g. Disc Res Exec. Mod.---AP-1--------------AP-5 

h. Disc Res. I /0 Ori vers-AP-1--------------AP-5 

i. Disc Res User Prog.---AP-1--------------AP-5 

j. Value of A-Reg. at end (do on slide 40J) 

k. Listing of :EQ & :LU [SLIDE AP-5] 

C. F6rmatting User Discs or Cartridges [SLIDE 41]. 

I. Example printout [SLIDE 42]. 
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V. INTERNAL SYSTEM ORGANIZATION 

A. Format for Disc Files 

(I) Absolute (Core Image> [SLIDE 43]. 

(2) Relocatable [SllDE 44]. 

(3) ASCII Source Statements [SLIDES 45A, 45B]. 

(4) ASCII or Binary Data. 
a. System simply reserves space - does not 

set tnttlal ftle contents to·any value(s}. 
··-----··---- ---- --

B. Disc Layout for Generation Example 

MAIN AUX. 
TOPIC PROJECTURE PROJECTURE 

Overall Disc Layout 

System Label Sector 

Dfsc Resident Bootstrap 

System Directory 
Core Res. Sys. (#2) 

Core Res. Sys. (#3) 

01 sc· Res. Programs 

Core Res. Sys. (#4) 

Core Res. Sys. <#I) 

User Label Sector 

User Di rectory 

50 
51 

5(1 

50,52 

5(1,53 

5(1,54,55 

50, 56 

50,57,58 

50,58 

50,59 

5(1,60,61 

AD-I 

AD-I 
AD-l__...AD-3 

AD-3--...AD-l 0 

AD-10 
AD- f 0--.....AD-24 

AD-25 

.AD-26--.AD-27 

AD-28 
AD-28__....AD-29 

C. Detailed Description of System Base Page Communication 

Area. (Found in Appendix A of Ooerators' Manuaf ). 

Description starts on next page •. Slides AP-I 

(General Core Layout) and AP-6 Clow Core of Memory 

Dump) wi I I be used to relate values where possible. 
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LOCATION CS> 

3 

4-37 

4</J 

41 

42 

43 

44 

45 

46 

47 

50 

51 
52 

53 

54 

55 

56 

57 

61 

62 

63 

DOS-M BASE PAGE LOCATIONS 

TYPE 

DEC 
DEC 

DEC 

DEC 

DEC 

DEC 
DEC 

DEC 
DEC 
DEC 

DEC 
DEC 
DEC 

DEC 
DEC 
DEC 
DEC 

DEC 

DEC 
DEC 
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CONTENTS 

Start address for System 

Start-up (branched to indirect 

by Disc Resident Bootstrap 

fol lowing loading of Core 

Resident System>. 

JSB N,I where N is a Base Page 

Location containing the Central 

Interrupt Controller ($CIC) 

address. 

-64 

-t" 
·-9 

-8 

-7 

-6 

-5 

-4 

-3 

-2 

-I 

2 

3 

4 

5 

6 

7 

8 

" 

C I 777</J</J > 

(177766) 

(177767) 

(17777</J) 

( 17777 I ) 

( 177772) 

( 177773) 

( 177774) 

( 177775) 

(177776) 

(177777) 

(</J) 

( I) 

( 2) 

(3) 

( 4) 

{5) 

( 6) 

( 7} 

( 10) 



LOCATION TYPE CONTENTS 

64 DEC 9 C I f ) 

65 DEC 10 (I 2) 

66 DEC 17 ( 2 I ) 

67 DEC 64 ( 100) 

70 OCT 17 < I 7) 

71 OCT 37 ( 37) 

.72 OCT 77 (77) 

73 OCT 177 ( 177) 

74 OCT 377 ( 377) 

75 OCT 177400 (i77400> 

76 OCT 3777 {3777) 

77 OCT 17770'4 0"7770~) 
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LOCATION LABEL 

UMLWA 

I QJ I J BI NS 

IQJ2 JBI NC 

103 TBG 

104 CLOCK 

105 CLOCK+f 

106 CLEX 

I QJ 7 CLEX+I 

1 10 CXMX 

CONTENTS 

Last word address of user ava i I ab I e 

memory. Wi 11 a I ways be one I ess than 

contents of location 123. 

Start TRACK/SECTOR of job binary area. 

=QJ if job binary area not assigned. 

=-I if this area overflows during 

6ompi lat ion or assembly. 

= TRACK/SECTOR at end-of-disc for 

area assigned. 

Current TRACK/SECTOR of job binary 

area. Only set by compilers or 

assembler using this area. 

Ti me Base Generator.,,.. I /0 Channe I 

address. Wi 11 be 0 if TBG not 

on system. 

Minutes part of System Time Clock. 

Tenths of seconds part of System 

Time Clock. 

Minutes part of execution Time Clock. 

Bit 15 is set "ON" to turn this 

clock off. 

Tenths of seconds part of Execution 

Ti me CI ock. 

Maximum allowable execution time. 

Set by :RUN Directive 

or to 5 if not given. 
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LOCATION 

I 11 

112 

113 

114 

115 

116 

117 

12" 

121 

I..,.., 
ILL 

123 

124 

LABEL 

BATCH 

SYS TY 

DUMPS 

SYS DR 

SYSBF 

SE CTR 

EQTAB 

EQT# 

LUTAB 

I llT.1' 
1-V I II" 

JBUF 

J FI LS 

CONTENTS 

Logical Unit #of Batch Input 

Device •. Set by :BATCH Directive. 

Logical Unit #of System Teletype. 

Abort/Post Mortem dump flags. 

Bit 15 --- Abort dump flag·. 

Bit 0 --- Post mortem dump flag. 

Bit wi I I be on if condition set. 

These bits wi I I be set by :ADUMP 

and :PDUMP Directives and cleared 

by either their execution, :OFF 

Directlve, or new :JOB Directive. 

System Directory start TRACK/SECTOR. 

Set to where iystem is declared 

as starting during generation. 

System Buffer TRACK/SECTOR. Since 

always on track boundary, sector 

part wl I I always be 0. 

Number of logical sectors per disc 

track. 

Start Address of Equipment Table. 

Number of entries in entire Equipment 

Tab I e •. ~ Each en t ry i s I 7 w o rd s • 

Start address of Logical Unit Table. 

Number of entries in Logica.I Unit Table. 

Start address of Job Input Buffer. 

Start TRACK/SECTOR address of source 

file. Set by execution of :JFILE 



LOCATION 

125 

126-14QJ 

141-153 

154 

155 

LABEL 

JFILC 

RONBF 

RONBF+I 
• . 
• . 
• • 

RONBF+l0 

EXPG 
• 

. . . 
EXPG+l0 

DISCO 

SYSSC 

CONTENTS 

Current TRACK/SECTOR address of source 

file. Updated as Compiler or Assembler 

accesses the source f i !e. 

Multi-purpose 11 word buffer used by 

system when user program is executing. 

Some uses are: 

(I) Saving of two 5 word user Fi le 

directory entries to increase system 

efficiency when user program is run­

ning on only one subchannel. System 

looks here first for Directory ertry 

before searching Disc Directory. 

(2) Contains actual parameter valves 

CPl,P2, ••• > following :PROG, and 

:GO directives. 

(3) Information is passed to $EX20 

(Parity Error Processor) by these 

locations. 

Directory Entry for currently executing 

USER program. For MAIN programs having 

segments: The first 2 1/2 words wi I I 

always be those of the MAIN program's 

Di rectory entry (Fi I e Name in ASCII) 

with the remaining 8 1/2 words equal 

to the segment currently executing 

Directory entry information. 

Bits I 1-15 (Disc Data Channel select 

code). 

Bits 0-10 (Last Track on System). 

System Disc Subchannel number. Wi 11 

always be equal to s.c. bootstrapped 

down from. 
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LOCATION LABEL 

156 SCCNT 

157 UDNTS 

160 SYNTS 

161 CU DSC 

162 CRFLG 

163 CU DLA 

164 SOLA 

165 CUMID 

166-170 DBUFR 

CONTENTS 

Number of Subchannels on System -1. 

Next TRACK/SECTOR address on Current 

User Otsc, 

NexbTRACK/SECTOR address on System 

Disc_ Wi I I always equal the start of 
Work Area. 

Current User Disc subchannel number. 

Current Disc request flag.C0 for 
System Disc; ;0 for Current User 

Dfsc). DVR31 always clears on 

completion of Disc request and 

examines on entry to see what disc 

to access. 

Current User Disc TRACK/SECTOR 

address last accessed. Only used 

by DVR3 I • 

System Disc TRACK/SECTOR address 

last accessed. Only used by DVR31. 

Computer identification code. C10 if 

computer is 2114B thus only having one 

OMA channel>. 

System Disc Request Parameter Buffer. 

DBUFR = TRACK/SECTOR 

DBUFR+I = BUFFER ADDRESS 

DBUFR+2 = NUMBER OF WORDS 

(Set by System prior to Disc l/0 for 

DVR3 I to use>. 
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LOCATION 

I ·11 - i 13 UBUFR 

174 TS ONE 

175 GUOSC 

176 SYSCO 

177 J FLSC 

200 DISCL 

. .,, 

,. . ....._ ... - ~ ' - -
.. _ • ···~ ~ t:. -~'ti • ~ 

Current User Disc Request Paramentei 

Buffer. 

UBUFR = TRACK/SECTOR 

UBUFR+I = BUFFER ADDRESS 

UBUFR+2 = NUMBER OF WORDS 

(set by System prior to Disc 1/0 

for DVR31 to use). 

Last referenced TRACK/SECTOR address +I. 

Set by DVR3i. Could be used by User 

program accessing the WORK AREA to 

see what next avai I able TRACK/SECTOR 

Clddress is. 

Default User Disc Subchannel number. 

Always fol lows System Disc Subchannel 

number when Default User Disc is on 

same subchanne I as System. (ii ke when 

:DD exe.cuted), otherwise it stays where 

starte~ W.R.T. Bootstrapped System. 

System Generation Code. 

Current Source File Subchannel number. 

Set by :JFILE Directive. 

User I abe I TRACK/SECTOR address. 

=~if Current User Disc is not on 

System Disc. If Current User Disc 

is on System Disc this Disc address = 
System Buffer Sector address. In­

crementing this Disc address by one 

sector always gives the start of the 

User Directory TRACK/SECTOR address 

on the Current User Disc. 
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LOCATION 

20 I 

202 

224 

225 

236 

237 

24~ 

241 

242 

243 

LABEL 

INTAB 

INT# 

EQTI 

EQT2 . 
EQTl7 

RQCNT 

RQRTN 

RQP-1 ···---.-. - - -

RQP2 

RQPB 

NAB RT 

XA 

XB 

XEO 

XS USP 

EXLOC 

CONTENTS 

Start address of Interrupt Table. 

Number of Interrupt Tabla entries. 

Addresses of Current Equ~~m~nt --.--"' -~- .............. -"""""'"'-----~· .-- ' 

E_!rt.J:.Y 

Number of request parameters in current 

EXEC caJI. JSB EXEC and DEF RTN are 

not counted. 

Request return address in current 

EXEC ca I I • 

· ··Addresses· of current request parameters. 

RQPI is for the request code address etc. 

I I legal request code abort/no abort 

option parameter. #0 if set. Set by 

N parameter in :RUN Directive. 

A RegJster contents at time of interrupt. 

B Register contents at time of interrupt. 

E (Bit 15) and 0 CBit 0> Register 

contents at time of interrupt~ 

Address at time of interrupt CP-Register) 

Start address of EXEC MODULE DOUBLET TABLE 

[PAGE 22] 



LOCATION 

244 

245 

246 

247 

250 

251 

252 

253 

254 

255 

256 

257 

LABEL 

EX# 

EXMOD 

EXMAN 

EXMAN+t 

EX BAS 

EX BAS+ t'. 

IODMN 

IODBS 

UMFWA 

UBFWA 

110-1 bl A 
UOLffl'\ 

CHAN 

CONTENTS 

Number of entries in EXEC MODULE 

DOUBLET TABLE~ 

EXEC MODULE currently in EXEC 

MODULE overlay area. 

= 0 if none resident. 

= +N if module !IN resident and avai I able. 

= -N If module #N resident and BUSY. 

EXEC MODULE overlay area low Main 

Core Address. 

EXEC MODULE overlay area~ Main 

Core Address. 

EXEC MODULE Base Page I inkage low 

address. 

EXEC MODULE Base Page I inkage ~ 

address. 

START ADDRESS OF l/O·Driver Main 

overlay area. 

Start address of 1/0 Driver Base Page 

overlay area. 

Start address of User Main Area. 

Start address of User Base Page 

Linkage Area. 

Last word address of User Base Page 

Linkage Area. 

Current DMA channel number assigned. 

= 0 
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if no OMA in use. 

.. 



LOCATION 

260 

261 

262 

263 

264 

265 

266 

267 

270-467 

470 

LABEL 

OP A TN 

OPFLG 

SWAP 

JOBPM 

JOBPM+I 

JOBPB 

EJOBF 

RTRK 

.$BUF 

$BUF+I 

$8UF+i27 

$GOPT 

CONTENT:; 

Operator attention flag. 

= 0 for not set. 

I- 0 if des l red. 

Set by System TTY Driver. 

System TTY busy flag. 

= 0 if not busy. 

# 0 if busy .. 

Job Processor resident flag. 

BIT 15 = I if System TTY is Batch Device. 

BIT 0 = I if Job Processor is in core. 

Job Processor start TRACK/SECTOR address. 

#of words in MAIN section of Job Proces-

sor. 

#of words in Base Page Linkage for 

Job Processor. 

End-of-Job flag used only by Job 

Processor. 

= "b I an ks" if re-entry of : DATE a Ii owed 

= ~ i f i n a job. 

= I if between jobs. 

= - I if end-of-job. 

Real Time simulation track #. 

f28 Word System 1/0 Buffer. Used only 

by Monitor and EXEC modules. 

Point of suspension return address. 

Contains return address when SlDCD 
(location 471 bAlnw) = ~~ 



471 

472-473 

474-502 

503 

504 

5(65 

5~6 

507 

511 

512 

513 

L ·\~H t 

$1DCD 

$MDBF 

TEMP 

TEMP+I 

TEMP+6 

TEMPf6 

TEMPI 

TEMP2 

TEMP3 

TEMP4 

TEMPS 

MSECT 

VADR 

IODMD 

Input request code check characiers. 

= 0 for no special restrictions. 

- ~ for special restrictions placed 

on what can be entered,via system 

TTY keyboard (like DA, GO, etc ••. ). 

2 Word EXEC Module Data Buffer. 

System Temporary. 

System Temporary. 

System Temporary. 

System Temporary. 

System Temporary. 

System Temporary. 

System Temporary. 

Negative #of logical SECTORS per TRACK. 

Address of last instruction that caused 

a memory protect violation. 

1/0 Driver Overlay Area.resident flag. 

= 0 i f no 1/0 Driver i n this area. 

# 0 i f an 1/0 Driver i s i n this area. 

The value ( i f not 0> w i 11 be: 

+ (Address of resident Driver's first 

EQT entry) if area is avai !able 

OR 

- (Address of resident Driver's first 
EOT entrv) if +hie:. ::::ll""'°"" ;,.... ...,,....~ -··-:, _l... ! -



) I ~ 

515 SXA 

516 SXB 

517 SXEO 

52fa sxsus 

521 SEQTI 

522 DSC LB 

523 DSCL# 

524 LSTCH 

NOTE: 

525 FLFLG 
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Current requesr code vaius. ~111 

always .be positive. 

Operator attention A Register save. 

Operator attention B Register save. 

Operator attention E (Bit 15) and 0 

CBit 0> Register save. 

Operator att9ntion return address save 

CP-Resister). 

Operator attention EQT Table address 

save. 

Disc TRACK/SECTOR Address of Disc 

Resident Relocatable Library. Used 

by Relocating Loader. 

Number of sectors in Disc Resident 

Relocatable Library. 

Last Disc referenced flag. 

= 0 if current user program (to be 

executed by : PROG or : RUN) is on 

System Disc. 

# 0 if current user program (to be 

executed by :PROG or :RUN) is on 

Current User Disc. 

$EXIO (Program Load) uses to see how 

to set CRFLG flag (location 162). 

User fi ie tabie vai idity fiag. 

C= 0 if invalid; i 0 if valid). 

$EXI I uses to see if OK to use $BUF 

area .for user file di rectory entry 

s_torage. 



LOCATION LABEL 

526 XFLG 

527 SSFLG 

53~-531 CH ARC 

CONTENTS 

Transfer Address for Disc Not Ready 

condition. 

= ~ to process Not Ready condition 

normally. 

#~to transfer to this address if Not 

Ready condition present. 

A good use is to ignore "NOT READY" 

Drives when doing multiple Drive 

System Searches. 

System Search Flag 

Values it can have are: 

a. ASCII "NO" if :SS Directive not 

al lowed. 

b. ~ for only current user Disc 

t:SS,99 condltlon). 

c. -X for fu It System Search (:SS) 

where X= # subchannels on system -1. 

d. +X for Selected System Search 

Bits ~-7 are used to represent 

Subchannels ~-7 respectively. Bit 

ON=OK, Bit OFF=not OK. 

System Temporary. 
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\ ! ·, lfH E ~ N ,, L ~ \ ·s n ~·. ( ·~--- E f\.''\\ ~ ~ .\ 
A. ll•Mt:.C l·.::;mma11;.l :;;equencc:s~ 

I. Seek -Record [SLIDE 69A] 

2. Read Data [SLIDE 69B] 

3. Write Data [SLIDE 69C] 

4. Check Data [SLIDE 690] 

5. Status Check [SLIDE 69E] 

6. Constants and Storage [SLIDE 69F] -- Second Projector 

B. Supplied DOS-M Bootstrap Listing Study C"A" Version) 

I. Configuration Section (Start Address =2) [SLIDES 700 - 70F] 

·a • Data Ch a n n e I 1 n S w i t ch es 0-5 

b. Configure OMA Control Word 

c. Loop to Configure al I D.C. and C.C. Instructions 

d. Switch 15 -Oown HALT 

Switch 15 UP Punch Configured Bootstrap in 

absolute tape format. 

2. Execution Section (Start Address =10~B or 5) [SLIDES 70A-70C] 

a~ Loads Disc Resident Bootstrap form Track 0 Sectors 

I & 2 on Subchannel specified to memory locations 

154~~ - 15777 octal. 

b. Sets locations fn ORB as fol lows: 

15771 r4 0. 
15772 4 Head ti (Bits 8-9). 

15776 4 System Disc Drive ti. 

1577~ 411 Data Channel 1/0 select code for 
15774 Run Time Disc. 

15775 .. Command Channel 1/0 select code 

for Run Time Disc. 

c.·· Uses address in ASPBF of ORB Cwh i ch was set ear Ii er 

during generation) to see what page LWAM declared in 

adjusts for one_ page ldwer for relocation of Disc 

Resident Bootstrap. 

d. Adjusts DEF's tn ORB for correct page CASPBF, DEFDY, 

and DVADR). 

e. Relocates entire ORB to new page -- only does page 

relattve move. 
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f. Transfers control to relocat•d ORB to hav~ it 

bring In Core Resident DOS-M System from Dlsc. 

C. Disc Resident Bootstrap (ORB) ltsttng Study [SLIDES 71A - 7!F] 

I. Configures al I Oise 1/0 instructions Cwtthtn locations 

15643-15724 octal),accordtng to Data Channel already 

setup in location 15773 by supplied bootstrap. 

2. Cal ls PLOAD routine four times to load in the four 

sections of Core Resident System defined in ASPBF through 

ASPBF+ I I C 3 words per I oad). S LOAD reads a sector at a ti me. 

Note how OMA Controi Word does not have to be output again 

here because it was already outputted by Supplied Bootstrap 

in loading ORB. 

3. Examine Equipment Table of CRS just loaded to accomplish 

the following: 

a. For DVR(15 - configure all 1/0 instructions in this 

System TTY driver. 

b. For DVR31 - modify its EQT entry for "RUN TIME DISC" 

channels. Configure al I 1/0 instructions in this 

driver. Configure OMA control word in this driver. Set 

+ and - # sectors per track locations in this driver. 

4. Set RUN TIME DISC channel in DISCO (base page location 

1548; bits 15-11>. 

5. Set RUN TIME DISC Interrupt Table entries in correct 

interrupt table entry and also put correct entry in 

interrupt table where Generator Oise Channel entries were. 

6. Set new 1/0 channels in Equipment Table for devices swapped 

with RUN TIME DISC. 

7. Set RUN TIME SYSTEM Subchannel in Base Page location 155 

octal from information passed by Supplied Bootstrap. 

8. Set User Label TRACK/SECTOR Disc Address (Base Page 

location 2~~ octal) according to Base Page locations 155 and 

175 octal. 

9. Set Next TRACK/SECTOR Address on Current User Disc (Base 

Page Location 157 octal). 

10. Set Current User Disc Subchannel # (location 161) equal to 

Default User Disc Subchannel #(location 175). 

I I. Branch to location 3 indirect to start DOS-M System. 
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D. DOS-M System Halts [SllDE 72] 

These Halts are only during System Operation fol lowing 

successful bootstrap. 

Ee DOS-M 1/0 Request Processing Example 

I. Materials used 

a. Tape Recording of step by step execution 

b. Large chart of DOS-M 1/0 Request Processing 

c. Foldout flowcharts on DOS-M (next section) 

d. Slides 

(I) Equipment Table Format; # 108 

(2) Device Reference Table Format1 # l~C 

(3) Interrupt Table Format; # 100 

2. Procedure 

a. Using the above tape recording ~nd materials, 

trace an example 1/0 Request Operation Cb below) 

through al I major steps that occur from the 

initial EXEC cal I untl I the 1/0 operation is 

complete. 

b. The example 1/0 operation wt I I be: 

JSB EXEC C Ca I I to Executive Supervisor) 

DEF RTN (Define Return Address) 

DEF RCODE <Define Request Code Address) 

DEF CONWD <Define Cont ro I Word Address) 

DEF BUFA CDef ine Buffer S-ta rt Address) 

DEF BUFL <Define Buffer Length Address) 

RTN (Return Point> 

RCODE DEC (Read Operation R. C.) 

CONWD OCT 5 CL.ogical Unit 5) 

BUFA SSS 36 ( 36 word or 72 char. Buffer) 

BUFL 
.... r-,.... -72 (72 character iength) Ut:.l,, 
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DOS-M FLOWCHARTS TABLE OF CONTENTS 

DISC MONITOR 

Name/Entr~ Label Cs) Pa9e(s) 
.,$CIC 

$10CM,$10RQ 2 

EXEC 3 

$WAIT,$BLOP,$MBSY,$DMA,$EBSY 4 

$TYPE 5 

$SYIO,DRIVR,NRPAR 6 

$TEST 7 
$JLOD,$MDLD,I0.40 8 

$LDVR,DISCX,$GDTK,$DISC,$LDEX,$STRT 9 

$1DLI ,$CLER I~ 

ADCHK,LUCHK,$EFAD,RQEQT,SETEQ f I 

$DMAX,RCHAN,$MOVE 12 

ERRTN MPERR,RQERR,CLERR,IERR 13 

DERR,ILINP,ERR01 ,ERR02,ERR03 13 

ERR04,ERR05,ERR06 13 

EXECUTIVE MODULES 

$EX01 14 

$EX02 15 

$EX03,$EX06 f 6 

$EX~4 17 

$EX05 18 

$EXf.J7,$EX08 19 

<Reserved for $EX09) 20 
$EXl0 21 
(Reserved for $EX I I) 22 

$EXl2 23 

$EXl3 24 

$EXl4 25 

$EXl5 26 
$EXl6 27 



EXECUTIVE MODULES Ccontin~ed) 

Name/Entry Labef Cs> 
(Reserved for $EX17) 

$EXi8 

$EXl9 

(Reserved for $EX20> 

SYSTEM SUBROUTINES 

ASC 11 

(Reserved for DUMRX) 
(Reserved for $LBU 
(Reserved for $SRCH) 
(Reserved for $ADDR) 

DRiVERS 

DVR01 

Page(s) 

28 

29A,29B,29C 
. 30 

31 

32 

33 

34 

35 

36 

37 

/ 
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DOS 

DOSM 

00~ /f,:JSM MINIMUM HARDWARE COST COMPARISON ·-·-'·--·-------· -~----·"""'·--·-··.·~--·--

PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 

1. 
2. 
3. 
4. 
s. 
6. 
7. 

8. 

9. 

2116B Computer with 8192 Wo·rd Memory 
Direct Memory Access, Accessory No. 12578A 
Extended Arithmetic Unit, Accessory No 12579A 
Memory Parity Check, Accessory No. 12591A 
Time Base Generator, Accessory Kit No. 12539A 
Memory Protect, Accessory Kit No. 12581A 
Teleprinter Input/Output consisting of: . 

HP 2752A Teleprinter (Modified Teletype ASR-33) with 
HP 125318 Teleprinter Input/Output Interface Kit 

Teleprinter Input/Output, consisting of: 
HP 2754B Heavy-Duty Teleprinter (modified Teletype ASR-35) with 
HP 125318 Teleprinter Input/Output Interface Kit 

Disc Memory consisting of: 
HP 2770A Disc Memory (368,640 words non-expandable) 
HP 2772A Disc Memory Power Supply 
HP 12606A Disc Memory Interface Kit 

2886A Single-Bay Cabinet 
TOTAL COST 

(Four-Year Lease@ $1,690/month) 

PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 

1. 
2. 
3. 
4. 

5. 

6. 

\ 

21148 Computer with SK memory 
Direct Memory Access, Accessory Kit No. 12607A 
Memory Parity Check with Interrupt, Accessory Kit No. 12598A 
System Console, consisting of: 

HP 2752A Teleprinter (Modified Teletype ASR-33) with 
HP 12531B Teleprinter Input/Output Interface Kit 

System Input, consisting of: . 
HP 2748A Punched Tape Reader with 
HP 12597A-002 Punched Tape Interface Kit 

Cartridge Disc Memory System,, consistf_ng of: 
HP 2870A Disc Drive (includes HP 1253~ Disc Cartridge) 
HP 2871A Disc Controller 
HP 2881A Power Supply 
H~ 2882A Cabinet 
HP 12557A Disc Interface Kit 

TOTAL COST 
(Five ~Year Leas<J @ $ 765/Month) 

CSUDE 1] 

} 

115V 
60Hz 

$20,000 
3,000 
3,000 
1,000 
1,000 
2,000 

1,250 
750 

3,850 
750 

17,000 
2,500 
'•, 000 

900 
$61,000 

[PRICE 

230V 
50Hz 

$20,000 
3,000 
3,000 
1,000 
1,000 
2, o...oo 

• 

1,450 
750 

4,250 
750 

17,200 
2,700 
4,000 

900 
$62,000 

PRICE 
-. I1sv 230V 
-~Q_J~_z __ . .,.__ __ 50 Hz 

$13,000 $13,100 
1,500 1,500 

·1,000 1,000 

1,250 1,450 
750 750 

1,500 
600 

13,500 

2,500 
$35,600 

1,600 
600 

1.3,650 

2,500 

$36,150 



l ~ 

I 

I 
t-
l MINif'll.IM SYSTEM 

(WITH PAPER TAPE) 

21148 ct:o MtCROSEd 

HP DOS-ft 

OPTION 4 CSK HElt>RY'TOTAL) 

12591A ~.£MORY PARITY CHECK 

1Zl67A DIRECT ~EMORY Access 

MA CARTRIDGE Disc !JRrve 

I 2871A DISC CoNTROLLER 

I 
12557A DISC INTERFACE 
2882A DISC CABINET 

1 · 2881A DI SC POWER Sti>PLY 

I 

I 
i 
i 
I 
! 

2752A TELEPRINTER ASl-33 
125jl5 TELEPRINTER llllERFACE 

278!l.1! PAPER TAPE READER 
()iji]. CilARACTERs/sEd 

129.fl\ .'.TI READER lmRFACE 

t)JCAL SYSTEM ,,.,, 
2ll4B (2.0 MtCROSEC) 

OPTION 4 CSK MEMORY TOTAL) 

12591 Mt.~0~¥ PARITY cMEcK 
28704 CA~TRIDGE DISC DRIVE 

zg11A Disc CoNTROLLEI 
!"'<r.;'"ilA Dr sc INTERFACE 

2.~2A !hsc CABINET 
?.S81A Disc POWER SuPPt..v 

1-JS'lA TELEPRINTER ~R-33 

12sm~ reLEPR1NrER ImRFAcE 

i?48A PAPER TAPE READER 
(5!)iJ CHAR/SEC) 

}1597A P.T. READER INtERFACE 

2.75JA PAPER TAPE PUNCH 

(120 CHAR/SEc) 

12597A P.T. PUNCH INTERFACE 

2:16/A LrNf: PRINTER 
(?-0 COl. 356-1110 I.MP) 

. 12653A LINE PRINTER llllERFACE j 

I 
{ 

! 
t 

HP DOS"1IBM ll.3B COST COMPARISON 

PURCH.~E 

s a~·soo 
4,500 
f;ooo 
1;500 
a·,-,oo 
2;soo 
2·;500 

600 
i·;_400 

i:2so 
750 

1~500 

600 

$ 35·;600: 

PURCHASE 
s a·;soo 

4,500 

i-;cm 
a·;100, 
2°,"800 
2;500 

600 
i·,qoo 

l,250 
750 

1,500 

fJOO 
3,300 

. 600 
19,000 

2~500 

$ 52,000 

I 

MINIMUM ~YSTE'1 
(WITH PAPER TAPE) 

1131-?.A (3-.-6 M(CROSEC) 

TTY/PRINTER CoNSOLE 
4K CORE, SO!JK DISC 

·. 1134 PAPE'R TAPE ~EADER 
(60 CHIRACTERS/SEC) 

. IBM 1130 

3623 P.T. READER ATTACHMENT 

1055 PAPcR TAPE PuNcH 
(14 ... 8 CHARACTER/SEC) 

7923 P.T. PUNCH ATTACHMENT 

<WITH CAFD I/O> 
1131~2A is SHOWN ABOVE 

1442 CARD READER/PUNCH 
(160 COLUMNS/sec) 

4419 CARD READER/PUNCH ATTACHMENT 

3630 1442 INTERFACE 

TYPICAL ~YSTEM 
1131-3B (2.2 MICROSECJ 

TTY/PRrNTER CoNsOLE 
BK CORE, SOOK DISC 

. 1134 PAPER TAPE READER 
(60 CHAR/sEc) 

3623 P.T. READER ATTACHMENT 

1055 PAPER TAPE PUNCH 
Cl4·.·8 CHAR/SEC) 

7923 P,T, PUNCH ATTACHMENT 

1132 LINE PRINTER 
82 LPM ~LPHAMERIC 

110 LP"1 1'UM6RIC 

2310 DISC DRIVE 
SOOK WORDS 

CSLIDE lAJ 

PURCHASE 

$ 34·;510 

1.270 

450 

900 

900 

$ 3g·;130 

34·;510 

u;750 

1;s2s 
225 

$ 49·;110 

PURCHASE 
$ 58,050 

i'.270 

450 

900 

900 

1L35G 

12,150 

$ 85,87'1 



DOSM HARDWARE OPTIONS 

1. AllDITIONAL MEMORY 
16.,384 OR 32°,.768 WORDS ON 2116B 

t: ADDITIONAL I/O CHANNELS 
EXTENDERS ARE AVAILABLE FOR 2114B OR 2116B 

3·; TIME BASE GENERATQR CTBG) 

4·; EXTENDED ARITHMETIC UNIT <EAU) 

AVAILABLE ONLY ON 2116B 
s·.· MEMORY PROTECT CMP> 

AVAILABLE ONLY ON 2116B 
6 I PHOTOREAOER 

t.· . PAPER TAPE PUNCH 

8 LINE PRINTER C2778A CDC OR 80 COLUMN D.P.) 
9, MARK SENSE CARD READER 

10. MAGNET I c TAPE Tle30A oR zgzeA> 

11. CALCQMP.PLOITER 
12°.· UP TO THREE ADDITIONAL DRIVES 

[SLIDE lB] 
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'INTRODUCTION 

The IBM 1130 is a desk size, word-oriented computer intended primarily 
for small scale scientific applications. It can also serve as a low cost 
processor for certain business applications that do not require high 1/0 
speeds. I BM announced the 1130 system in 1965, and the initial customer 
deliveries were made an November, 1965. 

Since the initial introduction, a number of software and hardware an­
nouncements have followed (i.e., a 2.2 microsecond cycle time versus 3.6, 
more peripheral flexibility, commercial subroutine packages, etc.}. 

It is purported that IBM has between 6500 and 7500 units in the field. 

HP DOS-M VS IBM 1130 

COMPARISON 

+ DISC STORAGE 

1. MAXIMUM ON LINE 

:!. AVERAGE RANDOM 
ACCESS TIME 

, + CORE STORAGE 

1. CYCLE TIME 

2. MEMORY SIZE 

IMPLICATIONS: 

+ 1/0 DEVICE INTERFACING 

4.8 million words 

90 milliseconds 

2 microseconds on the 21148 
1.6 microseconds on the 21168 

SK i.n the 21148 
Expandable to 32K in the 21168 

IBM 1130 

2.5 million words 

790 milliseconds 

2.2 to 3.6 microseconds 
depending on the CPU model 

Expandable from 4K to 32K 

DOS-M requires much less time than the 1130 to retrieve information from core or 
disc. This significantly decreases the amount of overhead involved in system and 
user program execution. The quantity of disc storage available on line may be 
expanded to 4.8 million words - (approximately twice the amount available on 
the 1130). · 

i. NUMBER OF DEVICES A maximum of 24 peripherals may be in­
terfaced to a DOS-M. 

A maximum of 11 peripherals may be at­
tached to an 1130. 

2. KINDS OF DEVICES Instrumentation devices may be easily in­
terfaced to the system. 

3. DEVICES OF THE SAME TYPE The user may attach several peripherals of 
the same type to the systen1. 
Note: 4 discs (max) 

Non-IBM devices are extremely difficult 
to interface to this system. 

Normally only one peripheral of each 
type may be inciuded in the system .. 
Note: 5 discs (max) 

2 printers (max} 

IMPLICATIONS: 
The DOS-M system is capable of supporting a much more varied range of pen­
pherals than the 1130. Each HP system may be custom configured to the 
perip~eral needs of the use~. · 



COMPARISON 

+ SYSTEM PROTECTION 

1. HARDWARE DISC PROTECT Standard 

DOS•M IBM 1130 

None 

2. SOFTWARE SYSTEM PROTECT Yes Yes 

IMPLICATIONS: 

+ SYSTEM BACK UP 

1. BACK UP CREATION 
(minimum configuration) 

2. RESTORATION FROM 
BACK UP 
(minimum .configuration) 

IMPLICATIONS: 

Hardware disc protect insures the integrity of DOS-M; the 1130 system, on the 
other hand, can be destroyed by user software. (Users have called the 1130 crash 
prone.) 

DOS-M system programs, user programs, 
and data files may be copied from the 
fixed portion of the disc to the disc 
cartridge. This back up cartridge may 
then be removed, stored off line, and re­
pJaced with a scratch cartridge. 

System restoration may be accomplished 
by copying the contents of the back up 
cartridge onto the fixed portion of the 
disc. The back up cartridge may then be 
removed and replaced with a scratch 
cartridge. 

I BM supplies 1130 users with a card copy 
of the 1130 · operating system. Back up 
for user programs or data files, however, 
must be obtained by copying them from 
disc to punched cards. (IBM 1130s may 
use paper tape 1/0 instead of card 1/0, 
but such systems are rare.) 

In a minimum 1130 syste:-n, the user 
must restore system software, c;ser pro­
grams, and user fi;es by copying in· 
formation from punched cards to disc. 

On a minimum 1130 system, back up for user programs and data files may only be 
created on punched cards. DOS-M, on the other hand, does not require card punch 
hardware but is capable of creating a spare copy of disc resident information 
quick!y, effi~iantly, and in an easiiy storabie form - a cartridge disc pacK. 

If a one disc 1130 system fails, the software must be copied from card to disc - at 
least a 30 minute process. A DOS-M system, however, may be restored by copying 
software from disc to disc. · 

Each user at a DOS-M installation may keep an off line copy (disc pack> c.d a 
system custom configured to his needs - system programs, user progri:lms, ~ource 
files, and data files. 



COMPARl$0.N DOS-M .. IBM 1130 

+ SYSTEMS FEATURES 

1. SOURCE FILE CAPABILITY User may store copies of source programs none 
in named disc files on line. 

2. SOURCE Fl LE EDITING User may insert, delete, or replace disc none 
file source statements on line. 

IMPLICATIONS: 

3. DATA FILE ADDRESSING 

IMPLICATIONS: 

4. USER PROGRAM 
SEGMENTATION 
AND OVERLAY 

IMPLICATIONS: 

The ability of DOS-M to store and edit disc source programs on line makes the 
system extremely useful for software development work. Once source statements 
have been stored on disc, they may be edited and recompiled directly from disc. 
All source program editing on the 1130, however, must be done off line; recom­
pilation requires the user to reload his card deck or source tape. 

DOS-M allows the user to read or write 
data on disc by file name and relative 
sector or by actual track and sector 
address. Both addressing methods may be 
used in Fortran or Assembly language. 

The 1130 system allows Fortran users to 
address data files by number in READ 
or WRITE statements. Assembly language 
disc 1/0 subroutines require actua; -::rack 
and sector addresses and therefore cannot 
make use of symbolic file addressing. 

The ability of DOS-M to address information on disc by file name makes file 
handling more mnemonic and simpler to use. 

The user must segment his program and 
code segment overlay requests. 

Fortran subprograms may behave as 2uto­
matic~lly called overlay segments if the 
original program size exceet!s available 
core. This "Automatic Segmentation" is 
not available if the main program is 
written in Assembly language. User con­
trolled segmentation is also available. 

"Automatic Segmentation" is a strong feature of the 1130. It should be noted, how­
ever, that it will not segment main programs but treats subroutines as segments. ;f 
the main program and overlay area are larger than available core, the user must 
segment his program. 

The use of the "Automatic Segmentation" feature may increase a program's ex­
ecution time very substantially - (in direct proportion to the number of time 
l~msunung overlay requests) due to the slow (790 millisecond access time) disc. 

As~mbly lcmguotge system development work may not use the "Automatic 
Soyn"tOnt•tion ·'feature. 



COMPARISON 

5. RESIDENT MONITOR 
(size) 

IMPLICATIONS: 

6. PROGRAM DEBUGGING 
FACILITIES 

IMPLICATIONS: 

7. 1/0 DEVICE REFERENCE 
TECHNIQUES 

IMPLICATIONS: 

DOS-M IBM 1130 

35001 o locations From 48010 to 93010 locations. 

The limited size of the 1130 monitor leaves more core available for user program 
execution but requires that the bulk of the system be kept on disc. By making only 
a small portion of the system core resident, the 1130 incurs greater disc transfer 
overhead during system program execution. 

Since program segmentation may be used with the 1130 and DOS-M, the amount 
of user available core is seldom critical. Indeed, the whole purpose of a disc 
operating system is to use mass storage to extend limited core storage. 

The DOS-M system permits the user to 
dump an octal core image of his program. 
Dumps may be taken whether the pro­
gram terminates normally or aborts 
execution. An additional debug package 
allows the user to monitor his program's 
execution on line. 

There are several core dump routines 
available for the 1130. Some of these 
programs must be called by the user 
during the execution of his program, 
while others must be loaded off line and 
executed. 

The core dump on abnormal program termination and the debug package of 
DOS-M make it very useful in a software development environment. All core 
dumps and debug facilities do not require any modification of the user's in line 
code. All on line 1130 core dumps, however, require that the user either place calls 
to dump routines into his program code, or use an off line dump routine. 

1/0 devices ·are referenced using logical 
unit numbers. These numbers correspond 
to various I /0 functions - system input, 
list, punch, etc. 

Logical unit assignments may be changed 
on line to associate any appropriate sys­
tem device with a given logical unit 
number. 

The 1130 references peripherals with a 
set of numbers assigned to each type of 
1/0 device which may be attached to the 
system. 

Unit reference number assignments are 
permanently determined. In a Fortran 
program, however, the user may sub­
stitute a variable unit reference number 
which will be determined at execution 
time. 

DOS-M programs coded with logical unit numbers may be executed on any other 
OOS-M system regardless of hardware configuration. !f 1130 programs use con­
stant logical unit numbers, they may not be compatible with other 1130 hardware 
configurations. (Devices associated with fixed logical unit numbers cannot be 
changed on line in the 1130 system.) 



- SUPPORTING SOFTWARE 

1. TRANSLATORS 

2. USER APPLICATION 
PACKAGES 

3. SOFTWARE COST 

IMPLICATIONS: 

~ DATA COMMUNICATIONS 

IMPLICATIONS: 

- PRICING STRUCTURE 

IMPLICATIONS 

Assembly language 
FORTRAN 11 or IV 
ALGOL 

under development 

All presently available system software is 
furnished free of charge with a DOS-M 
system. The pricing structure on ap­
plications packages will be announced as 
they become available. 

Assembly language 
FORTRAN IV subset 
RPG 
COBOL (available Feb. 1971) 
APL 

petroleum exploration and engineering 
type composition 
civil engineering coordinate geometry 
math pack - 20 Fortran subroutines 

electric field theory 
elasticity 
fluid flow etc. 

Statistical system 
numerical surface techniques 

countour map p 'otting 
commercial subroutine package 

(21 Fortran subroutines) 

All I BM 1130 software develo;>ed prior to 
"unbundling" {June 23, 1969) is available 
without charge. Recently developed 
software, however, will be rented on a 
monthly basis. (The 1"130 COBOL com­
piler will rent for $75/month.) 

·The quantity of applications software available is one of the strongest features of 
the IBM 1130. The majority of these programs are available free of charge. It should 
be noted, however, that OEMs will be primarily interested in the quality of the op­
erating system itself and the ease with which the system may be used to develop 
specific user-oriented applications packages. 

At this time no data communications 
software capability is available with the 
DOS-M. All hardware cards needed to im­
plement this capability are presently 
available, however, and may be used by a 
customer to develop his own applications 
software. 

The 1130 may act as a remote ,•JD entry 
work station for a larger I BM :100 oper­
ating system. Jn this capacity, ~;·ii: ~ 130 
sends jobs via telephone lines to th-: iG:rger 
system and outputs resuits sent back. If 
the 1130 has at least 16K of core, job 
output can be buffered on the disc and 
dumped after the remote job ent:-y pro­
cessing is terminated. 

The 1130 system's ability to communicate with a larger computer is certainly a 
powerful feature. It should be noted, however, that all programs and job control 
language sent to a 360 system must be 360 operating system compatible. (if an 
1130 user has an assembly language program which he wishes to run with remote 
job entry, the program must be in IBM 360 assembly language and must have the 
appropriate 360 job control language statements associated with it.) 

Although the DOS-M system purchase price is significantly (15 to 65%} !ass t:la:1 
that of a comparable 1130 system, IBM offers a variety of attractive lease/re:ite:; 
plans including 30 and 90 day cancellation options. This can be a significan·.: 
advantage in the educational market. IBM does not, however, offer an educational 
discount on the 1130 s-ystem. 



MINIMUM SYSTEM 
(with paper tape) 

21148 (2.0 microsec) 

HP DOS·M 

Option 4 (8K memory total) 

12591A Memory Parity Check 

12067 A Direct Memory Access 

2870A Cartridge Disc Drive 
2871A Disc Controller 
12557 A Disc Interface 
2882A Disc Cabinet 
2881A Disc Power Supply. 

2752A Teleprinter ASR-33 

125318 Teleprinter Interface 

2748A Paper Tape Reader 
( 500 characters /sec) 

12597 A P. T. Reader Interface 

HP Dos-M 

TYPICAL SYSTEM 

21148 (2.0 microsec) 
Option 4 (SK memory totai) 

12591 A Memory Parity Check 

12067A Direct Memory Access 

2870A Cartridge Disc Drive 
2871 A Disc Controller 
12557 A Disc Interface 
2882A Disc Cabinet 
2881A Disc Power Supply 

2752A Teleprinter ASR-33 

125318 Teleprinter Interface 

2748A Paper Tape Reader 
(500 char/sec) 

12597A P.T. Reader Interface 

2753A Paper Tape Punch 
( 120 char/sec) 

12597A P.T. Punch Interface 

l.767 A Line Printer 
(80 col. 356-1110 lpm) 

12653A Line Printer Interface 

PRICE 
COMPARISON 

iBM 1130 

PURCHASE MINIMUM SYSTEM 
(with paper tape) 

$8,500 1131-2A (3.6 microsec) 
4,500 TTY /Printer Console 

4K core, SOOK disc 
1,000 1134 Paper Tape Reader 

1,500 
(60 characters/sec) 

3623 P.T Reader Attachment 
8,700 1055 Paper Tape Punch 
2,800 (14.8 character/sec) 
2,500 

600 7923 P.T. Punch Attachment 
1,400 

1,250 (with card I /0) 

750 1131-2A as shown above 

1,500 
1442 Card Reader/Punch 

( 160 columns/sec) 

4419 Card Reader/Punch Attachment 
600 3630 1442 Interface 

$35,600 

PRICE IBM 1130 COMPARISON 

PURCHASE TYPICAL SYSTEM 

$8,500 1131-38 (2.2 microsec) 
4,500 TTY /Printer Console 

1,000 
SK core, SOOK disc 

1,500 
1134 Paper Tape Reader 

8,700 (60 char/sec) 
2,800 
2,500 

600 3623 P.T. Reader Attachment 
1,400 

1,250 1055 Paper Tape Punch 

750 ( 14.8 char/sec) 

1,500 
7923 P.T. Punch Attachment 

600 

3,300 1132 Line Printer 
82 LPM Alphameric 

110 LPM Numeric 
600 

10,000 2310 Disc Drive 
SOOK words 

2,500 

$52,000 

PURCHASE 

$34,610 

1,270 

450 

900 

900 

$38.130 

$34,610 

12.750 

1,525 

225 

$49.110 

PURCHASE 

$58,050 

1,270 

450 

. 900 

900 

11,350 

12.150 

$85,070 
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DOSM ADVANTAGES AND DISADVANTAGES WITH RESPECT TO DOS 

ADVANTAGES 

1. LOWER INITIAL SYSTEM COST, 

. . 

2, LOWER DISC EXPANDABLE COST, 

3. 

4. 

5. 

FLEXIBILITY IN OPTIONS . . . . 

<EAU, TBG, MP> SELECTION. 

USE OF 2114B OR 2116B, 

FLEXIBILITY IN Disc STORAGE 
MEDIUM WITH REMOVEABLE CARTRIDGE, 

6, Disc CONTENT PROTECTION. 

7u DISC LABELING CAPABILITY, 

. 8 I LOWER CORE RES I DENT SYSTEM I 

9, INTERDISC FILE(s) TRANSFER, 

DISADVANTAGES 
- . -· .. 

1. SLOWER Disc AVERAGE ACCESS TIME 
(ABOUT 100 MrLL.r:sl:co.Nns°)·. 

. . - . 

2. CUMBERSOME AND SOMEWHAT CONFUSING 
SYSTEM BOOTSTRAP, 

- ... . . . . . . . 

~. No OTHER HP Drsc BASED SYSTEM . . . . 

<RTE, TSB>. 
. . . .. 

4. OVERSELLING 8K FEATURE, 

. J. . . . . . . ....... --- ·-· ··-·· -·· --- ·-' ..... . 

CSL.IDE 2J 



DATA CHANNEL (HP) 

~TA,ST~TUS,ADDREssING 

DRIVE 
0 

I 

Ii--~: ~~~:: ·-1 
COMPUTER 

L ... _____.~.-..--.-

/,.. - - ' " 
I -~ 
\ ' ' , 

::-i· I ~, 2 

; O" 3 
, r.::i--·--

DRIVE 
1 

IOMEC 
CONTROL 

UNIT 

@LIDE 3] 

COMMAND CHANNEL (LP) 

MMANDS ; . DR'IVE .. sEt£ttfoR J') 
AND DRIVE ATTENTION BITS~..../ 

DRIVE 
2 

, --""''\ . l 
I c '\ l •c:r-r·-
\ I I ./ 

. 2 '\-:r 
0---

- - -- '"'--..... ~-/ ___., 

DRIVE 
3 



PHYSICAL ALLOCATION FOR EACH DRIVE 

203 CYLINDERS 
4 TRACKS PER CYLINDER 

12 SECTORS PER TRACK 
128 WORDS PER SECTOR 

• •• TOTAL WORD CAPACITY PER DRIVE IS 
203 X 4 X 12 X 128 = 1,247,232 WORDS 

PHYSICAL ALLOCATION FOR EACH DISC 

203 CYLINDERS 
2 TRACKS PER CYLINDER 

12 SECTORS PER TRACK 
128 WORDS PER SECTOR 

.~ TOTAL WORD CAPACITY PER DISC IS 
20~ x 2 ~ \~ ~ l~~ = 02..~~il_~ WO&DS 

ISLTnJ:: ul 



SECTOV~" 2 .,. 
. , , 
~/ 

\~SECTIOll 
' 4 
' ' ' . 

' 

SECTOR· 
1 

::..----

SECTOR 
s 

TWO PHYSICAL TRACKS ON CARTRIDGE DISC 

SECTOR • - - - ..... 

• 

SECTOR 
6 

... - - - -

SECTOR 
11 
~-. ... -

r--1 
: ___ .:- - -

HCTOR 
7 

-- - - ... -

SECTOR 
-~ lf -~ ____ :..~-

' 
I, . 

.. 

f.oa 
8 , 

~~ _._.. ________________________________________________ _ 

"TOPn SURFACE IS ONE Pll'l.Sl.CAL TRACK C12 SECTORS> FOR THIS POSITION OF HEAD 0 
"BOITOM" SURFACE IS ONE efil'..S.m\L. TRACK <12 SECTORS> FOR THIS POSITION OF HEAD 1 

THERE ARE 202 OTHER POSITIONS <CYLINDERS> THESE HEADS MAY BE MOVED TOI 

[sLIDE 5] 



CYLINDER 
xxxxxxxx 

1 
.TRACK 

SUBCHANNEL 

000 

001 

010 

011 

100 

101 

110 

111 

DISC ADDRESSING 

DRIVE HEADS 

10 
11 

00 
00 
01 

10 
11 

01 
00 
01 

10 

10 
11 

00 
01 

10 
11 ,, 

.L.L 
00 
01 

CSLIDE 6J 

ADDRESSED DISC 

I FIXED DISC 
i DRIVE 0 

CARTRIDGE DISC 
DRIVE 0 

FIXED DISC 
DRIVE l . 

CARTRIDGE DISC 
DRIVE 1 

FIXED DISC l 
~ 

DRIVE 2 • I 
I CARTRIDGE DISC 

DRIVE 2 ~ 
~ 
~ 
~ 

FIXED DISC I DRIVE 3 -~ 
~ 

I CARTRIDGE DISC 
. DRiVE 3 I ~EADS ~ & l 



[ 
SECTOR 

ADDRESS FIELD 
~ -

CONE 16 
BIT WORD> 

CONTENTS OE-EACH _SE,TOR 

SECTOR DATA FIELD 

' <128 16 BIT WORDS> 

1. SECTOR ADDRESS FIELD CONTAINS: 8 BITS FOR CYLINDER # 
2 BITS FOR HEAD # 
4 BITS FOR ITS SECTOR # 
1 BIT USED FOR DCI <DEFECTIVE CYLINDER lNDICATOR) 
1 BIT USED FOR PCI (PROTECTED CYLINDER INDICATOR) 

2. SECTOR DATA FIELD CONTAINS DATA TRANSFERRED TO AND FROM COMPUTER 

NOTE: BOTH FIELDS ARE CYCLIC CHECKED BY CONTROLLER 
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DOSM SOFTWARE COMPONENTS (PART 1) 

PROGRAM NAME(S) 
System Generator® DSGEN 

System Bootstrap @ BOOTSTRAP 

Disc Monitor DIS CM 

Executive Modules $EX01 

Executive Module 
Subroutines 

Special DOSM 
Drivers 

$EX02 
· $EX03 
$EX04 
$EX05 
$EX06 
$EX07 
$EX08 
$EX09 
$EX10 
$EX11 
$EX12 
$EX13 
$EX14 
$EX15 
$EX16 
$EX17 

/$EX18 
$EX19 
$EX20 

$LBL 
v$SRCH 

$ADDR 
ASCII 
DUMRX 

DVR05 
DVR31 

1- ~ 

GENERAL FUNCTtoN-("s) 

DOSM System Generation 
User Disc and Cartridge Fonnatting 

Preparation of configured System 
bootstrap 

Interrupt Processing ($CIC) 
Executive Processor (EXEC) 
I/O Processor ($iORQ) 

Disc Work Track Status 
Disc Work Track Limits 
Program Completion 
Program Suspension 
Program Segment Load~ 
User File Name Search v,., 
Current Time Processor 
Real-Time Disc Allocation 
Execution Time :EQ Processor 
Load and Execute Program 
System File Name Search 
System Startup 
Error Message Processor 
Execution Time :UP, :DN, :LU Processor 
Abort and Post Mortem Dump 
:GO Parameter Processor 
:UD Processor 
I/O Initiation Processor 
:IN Processor 
Disc Parity Error Processor 

Service Routines for Label Checking 
Search System or User Directory 
Buffer Address Validity Check 
Convert Binary to ASCII 
RTE simulation routines 

System Teleprinter Driver 
Moving Head Disc Driver 

~ This is an ABSOLUTE oro2ram executed in a 
· process from the OOSM sys tern 

CSLIDE 8AJ 



DOSM SOFTWARE COMPONENTS (PART 2) 

PROGRAM 

Job Processor 

Relocating Loader 

Assembler 

HP Basic FORTRAN 
Compiler 

ALGOL Compiler @. 

FORTRAN IV 
Compiler 
(4K user) 

FORTRAN IV 
Compiler 
(lOK user) 

CROSS REFERENCE 
TABLE GENERATOR 

NAME(S) 

JOB PR 

LOADR 

GENERAL FUNCTION(S) 

Directive Processing 
File Management 

Relocates relocatable binary code 
created by Assembler or Compilers. 

ASMB Translates Assembly language 
ASMBD! source code into binary. 
ASMBl ! . EAU or NON-EAU options included. 
·ASMB2~ 
ASMB3 . MAIN SECTION) 
ASMB4 6 SEGMENTS) 
ASMBSJ 

FTN~ranslates HP Basic FORTRAN source 
FI'N. 0l~ode into. NON-EAU relocatable binary. 
FTN02 
FTN03 MAIN SECTION) 
FTN 04 4 SEGMENTS ) 

ALGOL==iljranslates HP ALGOL source code 
ALGLl~"nto Non-EAU relocatable binary. 

MAIN. SECTION) 
1 SEGMENT) 

FTN411_Translates ASA FORTRAN IV source 

: ...._ Consists of one MAIN section 
·: } code into Non.-EAU relocatable binary. 

: -- L---and 18 SEGMENTS • . . _ - ·-··· -· .... . .. . . . ·-·---·-·-- - ... . - ·----- .. ··--· . ·------- -·--·-- --·- ·-----·-----

FTN4 J_Trans.lates ASA FORTRAN. IV source code 
into NON-EAU relocatable binary. 

·} . Consists of one MAIN section 
• ....-,___ and 2 SEGMENTS. 

XREF Generates Cross Reference Table 
for Assembly Language Source Code. 

® Requires minimum 16K environment 
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I 
I 
I 
I 
! 
i 
I 
l 

I 

EQUIPMENT 
TYPE CODE 

(DVR _ _) 

"" 01 
02 

05 

10 
12 

15 

22 

23 

3QJ 

31 

~ ... ·~ 

PflM SOFTWAU COMPONENTS {PART 3) 

********:]• 
OOS AND OOSM DRIVERS. 

******************** 

DE9'\TICE 

Teleprinter 

Photoreader 

Punch 

Teleprinter 

Plotter 

2778A CDC Line 
Printer 
Mark Sense Card 
Reaeer 

Data Products 
Line Printer 
(Sf column) 

") •''· ""•' r._ 1:~ t 

3(13{6 Mag. Tape " 

7970 Mag. Tape · 

Fixed Head Disc 

Moving Head Disc 
(IOMEC) 

Moving Head Disc 1· 

(ISS ) /j CI ~dfe~·S , _1 ,c.· , \ r· '· 

l I 

oos 
ONLY 

x 

DOSM 
ONLY 

x 

x 

x 

BOTH 

x 

x 
x 

x 
x 
x 

x 

x 
x 

1 
i 
~ 
I 

Eguipment Type Code Numbering Conve
1
ntion " 

0f - 07 . Paper Tape Device~ldd fF for INP~T~.,m; ... 
Even I for OU1Pui . ) 

10 - 17 Unit Record Devices 

2• - 37 Mass Storage Devices 
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DMA 

x 

x 

x 
x 

x 

x 

1 .... 



F2N.V 

F2E.V 

F4D.V 

NOTE.S: 

DOSM SOFTWARE COMPONENTS (PART 4) 

·~·*********** 
LIBRARIES ******~ 

RELOCATABLE LIBRARY TYPE 

NON-EAU RTE/DOS/DOSM (no Formatter) 

EAU RTE/DOS/DOSM (no Fonnatter) 

RTE/DOS/DOSM FORTRAN IV with 
FORTBAN IV Formatter (Double Precision) 

RTE/DOS/DOSM HP FORTRAN Formatter 
(no Double Precision) 

RTE/IX>S/DOSM Plotter 

where V =the revision letter (A, B, C ...• ) 

1. System must include F2N.V or F2E.V 
even if FORTRAN IV library (F4D.V) 
is to be included. This is because 
the FORTRAN IV library references 
routines whose entry points are 
in F2N.V.and F2E.V librarie~. 

2. RTE/DOS/OOSM HP FORTRAN Formatter 
is seperate from F2N.V and F2E.V 
due to FORTRAN IV library (F4D.V) 
containing a formatter. 
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UQSM DISC TO !EMORY IRANSFEBS <GENERAL> 

••• MEMORY*** 

BBL 

USER PROGRAM 
AVAILABLE 

MEMORY 

1/0 DRIVER 
OVERLAY AREA 

EXEC MODULE AND 
SUBROUTINES OVERLAY AREA 

CORE RESIDENT 
SYSTEM 

••• SYSTEM DISC*** 

DISC RESIDENT 
USER PROGRAMS 
AND SEGMENTS 

DISC RESIDENT ·svsTEM" 
PROGRAMS AND SEGMENTS . . . 

CASS EMBLER I COMPILERS I I. t ETC I) 

DISC RESIDENT 
1/0 DRIVERS 

DISC RESIDENT EXEC 
MODULES AND SUBROUTINES 

CORE RESlD!NT SYSTEM 
~-:.__:____ L. B.·P·. TRAP CELLS, CONSTANTS·, LINKS 

-+-

2. Disc MONITOR 
3. EXEC MODULES & SUBROUTINES 
4, 1/0 DRIVERS 

5. TABLES 

. SYSTEM DI RECTORY 
··-·~~·-~'<·.V""""_ ............ ___ .. -~,,.-M.··"·='B5oTSf RAP"' -·,_---~-· -,,,~,--

~,,.-............................. ,..,... ,_...,.,, •• ...,...,...,_,,~,,__."t<~~.,,_.,-.••~-.c-~"'"""'~''~··'?P~~·~'t'·~._,----·....,,--..... -.,,.,-.. ,...,......,.....,.,...~, 

..__ .. -....-...0.....__ .. _...,..._~~~.---~.-........c_,.._,..._'<'~ ....... ~ ... v.~-.. .. '4)---........,.. .. ..,........,_¥ ............ __ ,.,....,.., L"DEL crrTnn 
---~-~--.-v ~w.L :.:·~~Uln.___ __ _ 

NOTE l: MAY BE FR(JM .:s_y~IEM" llI..§J;. OR Us_IB Dli.k.<s) 
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DOSM GENERAL CORE LAYOUT 

I PAPER TAPE LOADER <BBL) ENABLE ~
PROTECT 

--"t-1------------------___.. AREA 
~------~....1.Y.1-..w..&.....w.w.L~~~~~~~=----------4' 

DISC RESIDENT USER 
PROGRAM AREA 

CMAIN AND SEGMENTS) 

f p~~~~~i. >;.:.---------_--_u .. sE .... R .... c __ oM .... M __ ON_AR_E_A-_-_-<_OP_T_I o_N_AL_)_--_-_--_-__ -11~ ~~~~~61 1 
leouNDARY I . DISC RESIDENT 1/0 DRIVER It souNDARYj 

-----------OVERLAY AREA <OPTIONAL> f ----- -------

DISC RESIDENT EXEC MODULE 
--------OVERLAY AREA-----COPTIONAL>--------

EXEC MODULE TABLE C2 WORDS/DISC RESIDENT EXEC MODULE) 
..• - -· -· ....... - - -~·· -- ... ... - .. - -· - .. _ -···. 

lNTERRUPT·TABLE Cl WORD/CHANNEL FORM 6 TO HIGHEST) 

DEVICE REFERENCE TABLE (I WORD/ENTRY) 

. EQUIPMENT TABLE ( 17 WORDS/ENTRY) 

CORE RESIDENT EXEC MODULES 
AND 

I/O DRIVERS 

CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 
... 

USER B.P. LINKAGE 

SYSTEM B.P. LINKAGE 
~-'I.~-·-5~2 I 

SYSTEM B·.·p. COMMUNICATION AREA 
40 I <CONSTANTS AND STORAGE) . 1~----___,; ________ ___;_~~~~~~~--~---" 

4 I I/O INTERRUPT LOCATIONS 
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EAUJPfQT TABLE ENTRY FORMAT 

l 
D • 1 IF Df1A CHANNEL REQUIRED·,· 
R • 1 IF DRIVER TYPE IS CORE-RESIDENT·~ 
UNIT I f1Ay BE USED FOR SUB-CHANNEL ADDRESSING, 
CttANNEL ~ 1/0 SELECT CODE FOR DEVICE (LOWER NUl9ER IF MULTIBOARD 

INTERFACE,) 

tl>JDl 
1 
2 
3. 
q 

5 
6 
1 
8 
9 

10 

16 
17 
BITS 

D R # 

Av _ _tgyj1~~~r..:-=:-=-..__~~---&~.¥.¥....------~---

---------A.11(SraA.uVEa11D:..JFL.¥A...MLl-l..LlioA-Jii~"------------1 
REQUEST RETURN ADDRESS 

···~-_, ... _,,____ REQUEST BUFFER LENGTH 

---~~-~~- TEM~.Mfil:_QR_.~D~1s~c_T~R~Ac_K~·~#---------~--~--­
TEMPORA~Y OR STARTING SECTOR # 

-----·-·~lEMPORARY SIQR.AGE FOR DR I VER 

----~-l!eru.11~~~.,..Qf..&IN DBJV~B AREA 

IN!\.! L.ABLE 
f OR 

DRIVER 

lEX?ORARY 

l's IF 
C.ORE­

RESIDENT 

CSLIDE 10BJ 

• I - UNIT NOT BUSY AND AVAILAaLE ~ 
• 1 - UNIT DISABLED (DOWN) . HIS FIE) 
• 2 - UNff BUSY . ~ET BY 
• 3 - UNIT WAITING FOR AN AVAlLABLE 1JM CHANNEL SYSTEf1 

Av 

STATUS - AcTUAL OR SIMULATED UNIT STATUS AT END OF OPERATION, 
(DRIVER MUST SET THIS FIELD) 

EQUIPMENT TYPE CoDE - IDENTIFIES TYPE OF DEVICE AND ASSOCIATED SOFTWARE 
DRIVER.· AsstGNED EQUIPMENT tYPE CODES IN OCTAL AR 

-r ----0-,-----.._-,M-.. e-aP-t~R TYPE D"Ev1ces I 
00 TELEPRINTER 

01 PUNCHED TAPE READER 
12 HIGH SPEED PUNCH 
05 TELETYPE (SYSTEM) 

[if17 __ ],HU,~D i!iv1ces l .. 
19 RESERVED FOR PLOTTER 
12 LINE PRINTER 
15 MARK SENSE CARD READER 

120-37 .. ___,MAGN~ic T~ss s·-r-oR-AG-E °AND o~~ o~v~~~] 
L---,-~-·"~~..IHt~ 

22 3030 MAGNETIC TAPE 
31 MovlNG~HEAD DISC 

fOR EQUIPMENT TYPE CODES l THROUGH 17, ODD NUMBER INDICATE INPUT DEVICES 
AND EVEN NUMBER INDl.CATE OUTPUT DEVICES (EXCEpT 05,· WHICH.J.LaOl.tL.lltP..IJI 
AND OUTPUT)·,· 



1 

2 

3 

4 
5 

THE DEVICE REFERENCE TABLE 

THE DEVICE REFERENCE TABLE PROVIDES FOR LOGICAL 
ADDRESSING OF PHYSICAL UNITS DEFINED IN THE 

EQUIPMENT TABLE. THE DRT CONSISTS OF ONE WORD 
ENTRIES CORRESPONDINGTO THE RANGE OF USER-SPECIFI°ED 

LOGICAL UNITS Cl TO N·; WHERE N s63>·.· .. THE CONTENTS 
oF THE WORD CORRESPONDING TO A LOGICAL UNIT IS THE 

RELATIVE POSITION OF THE EQT ENTRY DEFINING THE PHYSICAL UNIT. 

DRT 

SYSTEM TEtEPRINTER 
USER MASS STORAGE 
SYSTEM MASS STORAGE 
STANDARD PUNCH 
STANDARD INPUT 

POSITION 

DISC 
TELEPRINTER 
LINE PRINTER 
PAPER TAPE PUNCH 
PAPER TAPE READER 

6 STANDARD LIST 

I ·--;\ .. ., ____ ,,-~ .... ----~~-~'"'' ·-----~-~WY>-'t<'.:-,.,_~·-~~,; ..... ~-tll!l---.""'~~ 
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l.Hf INTERHUPT TABLf_ 

THE INTERRUPT TABLE CONTAINS A ONE WORD ENTRY FOR EACH . 
1/0 DEVI CE. THESE ENTRIES CONTAIN THE 

ADDRESSES OF EQUIPMENT TABLE ENTRIES FOR DEVICES 
ASSOCIATED WITH THESE CHANNELS·.· 

CHANNEL 
NUMBER 

6 

7 

10 

11 

12 

13 

EQUIPMENT TABLE 

DMA CHANNEL 1 G : ------10521 

DMA CHANNEL 2 r::.\ 
Tl \!.I --

010542 @ L----+--~.10542 
01es21 G 1-----.i 

~00000 
10563 

010604 
10604 

0THE ADDRESSES IN THESE 
LOCATIONS CHANGE DYNAMICALLY 
AS DMA CHANNELS ARE ASSIGNED 
TO DIFFERENT ]EVICES. 0 INDICATES ILLEGAL INTERRUPT 

~!) THE ADDRESSES IN THESE 
LOCATIONS CHANGE DYN.AMlCALLY 
AS DIFFERENT EQT ENTRIES . 
1ARE USED FOR GI VEN I /0 
CH,~NNEL·.· 
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(VARIABLE\ 
~UNDARIE~~ 

\ 
\ 

\ 
\ 

"" ~ 

\ 

' 

"-
' "'"'~~ 

... 

ill1.fili DIS~ ALLOCATIOI'!. 

~ 

....... 

~ ......... - .. -...,.. --
SYSTEM 

- - --,.,.-- .......... 
/ WORK 

__. -~ ~"-, 

JOB 

BINARY 
I 

\ 
) 

' ' 
/ 

,.,,. ... -

"' 

-- ..... "-..._ 
·--..._ 
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I 
I 

~ 

_, 
/ 

/ 
; 

/ 

I 
I 

.. ./~-·$",_,,,,. 

/ 
/ 

_,,,,.,~./· 
,.,.,.. 

,,/ 
/ 

l 
i 

I 
t 

,/ 

I 

f 
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-0 
UJ . .... 
0 
UJ 
l­
o 
a::: 
a..·· 
L&J 

. a::: 
< 
3: 
0 
a::: 
< 
::c 

\ 

-0 
UI 
l­
o 
LIJ 
t­
o a::: . 
a.. 

-DOSM "SYSTEM" DISC LAYOUT INCREASING 
. .. • . D l SC 

...._ ___ n_1_~-sTE_RE_~-1ii--~--~-~-~-a~-~r~!F~~--~~~!~~--···-------·--r0 
DR!S ~ 

.___ _____ S-;_Y~~ST.;...E:::;.;~.-]lRE_ClO~~y__ V 

' t 

DISC MONITOR ~~~~~ENT, 
EXEC MODULES AND SUBROUTINES isvsrEM f 

jPART 2 '. 1/0 DRIVERS i i 

EQUIPMENT TABLE ~ORE f 
DEVICE REFERENCE TABLE lRESiDENTj 

INTERRUPT TABLE ~X~tE~ .J 

1
1

. DISC RESIDENT EXEC MODULES Mm 
SUBROUTINES ------------- -------~ L.-· ____ D_IS_C _RESIDEN_T_I_/O_D_R_IV_ER_S _____ --t 

? ~ 
l DISC RESIDENT SYSTEM MAIN PROGRAMS I 
i . . AtfD THEIR SEGMENTS ! 
I CJOBPR, LOADR, ASMB, FTN, ALGOL, .... __ ET_c•2._.--l 
t tORE RESl. 
i EXEC MODULE DOUBLET TABLE !sYs.PART4 

. --·--·-.J ----;~.· 
·1 

DISC RESIDENT RELOCATABLE LIBRARY i 
l 

I l 

BASE PAGE SECTION OF CORE ~~~7~ENrl 
RESIDENT SYSTEM ~YsTE~ j 

<TRAP CELLS; CONSTANTS, COMMUNICATION, LINKAfiE)PART 1 ~ ... r 
I 
l 

SPECIAL SYSTEM TRACK : l 
t-----------------------~~~--~~~~<-T USER LABEL/SYSTEM BUFFER SECTOR 

. USER DIRECTORY i :-------------------;;4·-T 
I 
'1 

I 

USER FILES AND PROGRAMS : 
.-.-.-- -- -- --- -- - - -- - -- -- - - - -·-
. WORK AREA 
.. - ~ - - -· .... - - - - - - - - - - - - - - - - - - - - - - - -1 

JOB BINARY AREA -

SPARE TRACKS <END OF DISC> -----·-------··--- ----·-- -·--· - -------· .. -----------·--
T = STARTS ON TRACK BOUNDARY 
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~"?vi.~~} 
DOSM "USER" DISC LAYOUT 

INCREASING 
DISC 

USER LABEL/BUFFER SECTOR' l ADD~ESS 

USER DIRECTORY _ _____. J 

r----~~~~~~--~--~----~~~~~~~~·~, ' 
' . 1 

I 
I 

i 
I 

I 
i 

i 
I 
I 

I 

' 

USEl fJLES .. AND PROGRAMS 

' --------·-----------------·-- ·-· -·--·---

3 SPARE TRACKS CEND OF DISC) . ..J 
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SYSmt 
LABEL. 

SEO OR 

1 

·svsrEPl" DISC <LABEL SECTORS DESCRIPTION> 

33-64 

97 - 127 

. / / / / /,/' MEJ\ I 

I < 
/ 

.' I 

I 

CHECKSUM ! 
Of 1-31 i 
--32-- I 

128 

-'//, // _·-./;· /' //~:·.·,'/ 
/,/. // /·//'' 

I / .· . / / / / 
/ . . . . / .· ., I / • ,' 

t...1--LB-----OO----GEN~.-----u-~-R~--:-~:.--.-NO~T-U-S~--~~.--~:~,....,,.....·l~~~~E~CKS~~~-t 
CODE LABEL ., .,... . , .··· .•.. ·~ ~ . OF 1-31 

USER 
LABEL 

SEOOR / ,, 
I 

I 

I 
. I 

1 2 3 4-6 7-31 32 

33-64 

NEXT AVAIL, # BAD · NEXT JOB START JOB 1 

._/ w__,s ..... Ec _ __..._T_RA_CKS __ sP_A_RE __ T_I_ME _____ NAf'lE __ _J _____ DA_TE __ 
65 66 67 68-69 70-72 73-77 

ABORT 
llft> PAR. 

78-81 

lEFAULT 

96-98 

POST-PIJRT 
· DUMP PAR. 

82-85 

# OIAR. 
JOB NAME 

86 87-95 

99-127 128 

-----------·--·--------------
USER DIRECTQRY~-------...----; 

· 1 USER Fl LES AND. PROGRAMS . 
L~ - - -·- - - - - - - -·,-- iiJRK AREA - - - - - - - - - - - -' -t 

- - - - - - - ... - - - JOB B!~ .. qy AP.EA - - - - - - - - - - - - -j . _.. - ·-- ··-- ·----
SPARE TRACKS CEND OF DISC) 
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INCREASING 
DISC 

ADDRESS 
I 
I 
! 

' 

\ 

\ 
SYSTEM 
BUFFER 



•USE" DISC CLASE! SECTOR DESCRIPTION> 

Tl t-_LB_l ___.-:-~·=J==··_· ..L-~~~\ _ ___..~:7 !fif-.:. __ ·~-3~···.·0L.._· CH..WJL-C .... ~~~~..__ 

..... wa= ;=..:..~"!'!=:i.~=~::::r.:~~:s41t!!!4ii~: ·!!!!··~e:.::: ~-s··.: .... iM~· ,~. :~t.:i.-~·~~ ~"~·~·~~ ~- - s jli' 
~lijj· - - -- -- • •5Pl1!~~··:::::.;.nu1 ~· ............... ,,..._ .... _ilt[l1."; ... ::~~~ ~ I ••• 1~\> 

. ~~ ' 

= I ~AVAIL. ., NEXT c~~,::·~:~~---:~~~: 
SE~OR , / &S ·a 67 68-96 

I /~~-~= ... •rz~~fiii·~·~--:-~ ..... ~.-:~~ ... $;;:~:·~~: .. ~~1:-;:n us _lJ 97-12.7 128 

I 
I . 
I 

USER DIRECTORY 

USER FILES AND PROGRAMS 

., L.. - - - -- -- - - --- - - - - - -- - - - __. i 
AVAILABLE SPACE i 

I 

3 SPARE TRACKS <END OF DISC> 
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INCREASiNG 
DISC 

ADDRESS 
! 
i 

i 
I 

' 



SYSTEM STARTUP <PART 1) 
<EXECUTION OF CONFIGURED BOOTSTRAP> 

SYSTEM 
DISC 

• 
~ 

DISC RESIDENT BOOTSTRAP 

~- -.- -·- _.__ -I 

I 

' I , ______ _ 

BASIC BINARY LOADER 

DISC RESIDENT BOOTSTRAP ...., _________ .._,, _____ ..._. ______ _ 

Cec~r10N)~'1 _ .... _______ s_uP_P-Li-ED-Bo_o_rs_r_RA_P_A_FT_E_R -------. - .... CONFIGURATION 
..J 
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HIGH 
CORE 

LOW 
CORE 



SYSTEM STARTUP <PART 2) 
CEXECU!flON OF DISC RESIDENT BOOTSTRAP) 

• 

. 3 h 
~ - .... - - ..... - • . _"1..,__a._..,,____-

SYSTEM 
DISC 

+ .~- -41-- - - ---- -' ' 
- -·-~ - _.,.1 

t ___ ... __ ., __ ... __ ~ __ ...., __ _ 
I ' -~, ' 
i BASIC BINARY LOADER I HIGH I 

..-----------------------JI CORE! 
i 

I --· ·--·-· --·-·--·---·--·---------··----------------t 

t '---' ----H-------. 
DISC 

RESIDENT BOOTSTRAP 

I 

' + I 

l I 

' 
+ 
I 

I 

~ • 
I f ~ _-----~; ~: :~~~~~~ ~~~~~ ~:::~ ~~ _-_-_-~ _- =--=' 
l - - --- __ • ___ CEQL DRT-~INT T.ABLEJ _ _ _ ____ _ 
l I CORE RESIDENT SYSTEM <PART 2) 
I .. I .. LJA.· DISC MON ITOSR J 

- l B_._ DISC MODULE 
I c. -1/0 DRIVERS 

' 
' 

r-- -- - - - - - - -- - - - ·-
f CORE RESIDENT SYSTEM <PART l> ,-- - I 

t. CBASE PAGEJ 
. LO\-\! 

_____________ ; CORE 
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SYSTEM STARTUP <PART 3) 
CDISC MONITOR FIRST ENTRY> 

• ) 
..... s 

I_ - - --

BASIC BINARY LOADER 

SYSTEM 
DISC 

..._.. __ '-i: 

l 

HIGH I 
CORE 

EXEC. 
MODULE-
OVERLAY - - - - - - - - - - - - - - - - - ; i 

AREA ..i ! - - - - 1 

~r----------~$E~XU~<~IF~Dl~SC~RE~Sl~D~EN~T>--\.------~; 

SEX 

fcoRE RESIDENT) 
\ SYSTEM 

( s:xs:r11Tc l 
' - T .. "'''""/I~ SSTRT -~-- $MDLD--------' 

...__ _______ ---·-·-----
LOW 
CORE 



SYSTEM STARTUP CPART 4) 
<EXECUTION OF $EX12 EXEC MODULE> 

--..... __ ...,, ___ ..., ___ ._,. ___ ..,__-...sq-

t 
I BASIC BINARY LOADER 

t 
I 

f 

.. 

EXECTUION 11-------------------; 
I 

' I 
I 

$EX12 EXEC MODULE 

I $SYIO $TYPE ' 

i fcoRE RESIDENT) 
I \. SYSTEM I 
i . - - - - - ~ ·- - - - - - - - - - - - -- ... _l 

I - .. -

f H I-GH 
CORE 

i_ 1 _ ... _ _ _ BAg JAGE STORAGE FOB_ sy_sTEM j_UFFER_ _ _ r -
I •' I LOW 

$1DCD = "DA" ! CORE 

I 
I 

l 

t 

I 

A 
l 



~YSI.EM STARTUP <eABT 5) 
<EXECUTION OF $TYPE FOR ":DATE" INPUT> 

BASIC BINARY LOADER 
KEYBOARD r-----------------------1 

INPUT JOB INPUT BUFFER 

$EX12 EXEC MODULE 

(coRE RESIDENT) 
\ SYSTEM 

• l'\I T n 1 n A ' 

~~TIU \:LJAJ 

L,.$TYPE _. SSYIO ~$TEST · ~ $JLOD 
lssv10~ ' ~or_) \.:-DA. 
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HIGH 
CORE 

LO\A! 
CORE 



. SYSTEM STARTUP <PART 6) 
<EXECUTION OF SJL TO LOAD JOB .PROCESSOR) 

. o~ 
. ~ .. ~e:,<::> 
~o oCJ 
~~ 

SYSTEM 
DISC 

I_ - - - - - - -

BASIC BINARY LOADER 

( 
USER ) ...... _ 
AREA 

' 

I 
1 
i 

HIGH 
CORE 

i 

l I 
! I 

- + - - -i 
; 
} 
l 

I 
I MEMORY 

----------------..... --t;·-4-pRQTECT­

1/0 DRIVER OVERLAY AREA 

EXEC MODULE OVERLAY AREA 

(co RF. Rf.S IDEN~ 
\ SYSTEM ) 

"-___,.~ $JLOD __....DISCX ~$JLOD •DISCX_.$JLOD 

~~ DISCX --.$DISC~ SSYIO 
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l BOUNDARY 
! 

LOW 
CORE 



SYSTEM STARTUP CPART 7) 
<EXECUTION OF JOBPR TO UPDATE SYSTEM BUFFER SECTOR) 

BASIC BINARY LOADER 

DATE ROUTINE 

SYSTEM 

..... i...---___.;;;J!~D SC ... 

-~ ~ -- - - ....... ., 
I 

HIGH t 
CORE i 

...__.....,...f 

(JOB PROCESSOR> 
; i - -- _. .- - - -- - - - - - - - -.-. .--.. - ~ .. . . . . ....... +... ..._J 

_______ If~_TSBNALJ.2.S ltOfill .8.UEFEB - - - - - - -~ 

I . 
i MEMORY 

~-----------------~'•PROTECT ; BOUNDARY 

______ !(2-_D~VE!_ OYfR~Y~REA ____ -~ 

.....---~ $EX18 (I /0 EXEC MODU ) J 

SMDLD · r . 
~.-..·EXEC I -

I 

CORE RES I DENT . 
. ··.SYSTEM 

~ -. . 

RETURN TO 
A DATE. 

1 ROUT.tNE .. 
. TM".·_ ttl1l DC .. I .... n vv.,,, •.• , 

$IQCM .. 

Scic-----4 
.f 

LAST INTERRUPT 

r~I Tn&:' , ~A 71 

LOW 
CORE 



SYSTEM STARTUP (PART ·g) · 
CREPORTING OF DEFAULT USER DISC SUBCHANNEL AND LABEL) 

• 
DEFAULT 

USER 
DISC 

.,..._.,_ -
I -4- - -· _, 

t 
• I 

I 

' 
• I 

,......__D_ATE ROrl NE 

RETURN 

BASIC BINARY LOADER 

CJOR PROCESSOR> 

:s 

HIGH 
CORE 

i ~ l 
l ! MEMORY -.- 1----------------------~~i ROTECT B f BOUNDARY 

w ! f ~ J.--_____ __;l;__/O_DR_IV_E_R _ov_E_RL_AY_A_R_EA ____ ~f 

• I 

t 

---~ $EX17 <: UD PROCESSOR---~ 

SMDLD 

t 
'"1'--~ -EXEC . 

(coRE RESIDENT\ 
\ SYSTEM j 

DISCX 

t .. 
$sv10 

. -' ___. 
. I . t 
' I- - - - - - - -- - - -~ - - ·- -. - - - --- .-:--- - -· - - -: --r- ____ B~S.t; ?AG~STORAG~FOR SYSTEM DRIVER_ _ _ ! 

' 

r~1 rm= 1 ~A- sn 

LOW 
CORE 



[_ANY HP~ 
I- .TTY OR PUNCH I 

_ill_ OR LY~~-~ 
TTY OR PUNC . • 
S 10. ORI VER 'LOAD- LSWITCH ~--
~USING I ! • WA~ UP 

[ 
SUPPL! EO . B.BL I ! 

ROOTSTRAP r · --~f -. - -- ---~ 
·-- - _CQNFIGURAT~~ ___ ~ 

.· 

L UNCONFIGUREO : 
___ BOQ_!_5_T_B._AP_ --~ 

BOQT$IRAPPIN5 DOSf1 uP FRO[ DISC 

I 

i 
j LOAD USING 
~ BBL 

I 

' 

CONFIGURED SM 
BOOTSTRAP -· ---------~·~---..--·-

DOSH DISC RESIDENT 
BQOTSTRAP 

(TRACK B. SECTORS 1 & 2 

/ 

-, 
I ,''1 DOSM SYSTEM COMPUTE-;: 

~-,-

SYSTEM · 
DISC 

I 
I 

\ 

\ 

~
-------.---- ~ -J··--

oosr-. SVSlEft ~R . --------- .. -

lV \, r--.. ;SM DISC-~ ® ', 
... ......._ RESIDENT ; ' __________ _ 

EXECUTION OF . BOOTSTRAP ' EXECUTION OF ' . 
·-- ---- ---· --····-·~--·· -- - --------. -----·-·---.......... ~ ~ 

CONF l GURED · . DOSH DI SC ' ........ "'~'' 
I -ome 

DOSM BOOTSTr.AP · RESIDENT BOOTSTRAP 
RESIDEffT 

SYSTEf" 



USE BBL 
TO LOAD 

CONFIGURED 
BOOTSTRAP 

OH DOSM ' 
SYSTEM 

COM•UTER 

--~-u--... ;;....._~~--~ 
CONI~ I 3UREJ~ A DOSM 
801l1fSTRAP 
P~GE 6-2~1 

OO~M 
MAUUAl · ----·· 

~dlTCH 

" OPTf 'lN 

? 

' DOS!! SVS1E! UMI-UP 

TURN ON 
ALL 

EQUIPMENT 

RESTORE 
9~SIC 

BI :~ARY 
LOAOE~ C BBU 

INSERT 
SYSTEM 

OR 
SCRATCH 
CARTRIDGE 

I, 

CHECK 
PHOTOREADER 

HARDWARE 
REVIEW· 

PROCEDURE 

PRESS 
"DISC 

UNLOCK" 
BUTTON 

KILL 
TIME 

! . '. 

EXECUTE­
CON, IGURED 

_,....___.., BOOTSTRAP 
TO BRING 

SYSTEM IN 

c .•. . ~ .. 

PAG£ .._.~ 

DOSM 
MANUAL 

c..-r~.,. i · 

DI !C 
A.ROWA..i;t:;­
REV tEw 
R')CfDUllf 



OFF DIRECTIVE 

PURPOSE: TO ABORT CURRENTLY EXECUTING USER PROGRAM OF 
r 'o o -

SYSTEM OPERATION WITHOUT TERMINATING THE JOB. 

FORMAT: :OFF 
. -

NOTES:· 1. RETURNS SYSTEM TO KEYBOARD MODE. 
2. CAN BE USED TO TERMINATE UNDESIRED . . . . 

LISTS, EDITS, DISC-TO-DISC DUMPS, 
. . .. 

PROGRAM LOOPS, LOADER OPERATIONS, 
.. .. . . . . . . . --

ASSEMBLIES, AND COMPILATIONS. 

3. CANCELS ANY :DD, :AD, OR :PD DIRECTIVES, 
. - . - . . . 

UNLESS A PROGRAM IS RUNNING, IN WHICH . . . . 

CASE A PENDING :AD IS EXECUTED. 

4. MUST NEVER BE GIVEN DURING A PURGE 
. . . . . 

(:PURGE DIRECTIVE) OR FOLLOWING /E 
. . . 

IN AN EDIT LIST, 
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PURPOSE: 

FORMAT.: 

NOTES: 

INllIALIZE DIRECTIVE 

TO LABEL OR UNLABEL THE CURRENT USER DISC, 

:IN,LABEL 
WHERE THE LABEL IS A SIX-CHARACTER NAME TO BE WRITTEN 
IN WORDS 4-6 OF THE LABEL SECTOR ON THE CURRENT 
USER DISC. A "*" IS ENTERED TO UNLABEL THE DISC, 
THE FIRST LETTER OF LABEL MUST NOT BE "CONTROL@ 11 

I 

1. IF THE CURRENT USER DISC IS ALREADY LABELED, 
DQSM PRINTS THE FOLLOWING MESSAGE: 

{
TSB} DOS 
??? 
I I I 

LABEL XXXXXX 

OK TO PURGE? 

(WHERE XXXXXX IS 

EXISTING LABEL) 

THE OPERATOR THEN ANSWERS "YES" OR "NO". 

2. :IN,* EXECUTION PURGES ALL FILES ON THE 
CURRENT USER DISC AS FOLLOWS BELOW! 

- - -

A;. _ L~E-~ ~RE~~~c~ coDE SET = ". 
B. FIRST AVAILABLE TK/SEC SET TO START OF 

. - . . . . -

USER AREA (IF USER DISC) OR START OF SYSTEM 
. . . . - . . -

DIRECTORY TRACK +l (IF SYSTEM DISC), 
C. SETS FIRST WORD IN DIRECTORY = " TO INDICATE 

END-OF-DIRECTORY. 
D. * SET IN FIRST CHARACTER OF LABEL FIELD, 

- - -

E, SETS SYSTEM GENERATION CODE AND PROPRIETARY 

CODE = TO THAT ON SYSTEM LABEL SECTOR. 
F. GENERATES NEW CHECKSUM, 
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INITIALIZE DIRECTIVE - NOTES CONTINUED: 

3. :IN,NEWLB PURGES UNPROTECTED SYSTEM AND 
MOVES ANY USER FILES DOWN TO LOW DISC 
IF THE CURRENT USER DISC IS LABELED 
"SYSTEM" AND IS NOT HARDWARE PROTECTED 
(1.E,, IT WAS CREATED WITH :DD,X DIRECTIVE). 

4, SYSTEM GENERATION CODE AND SYSTEM PROPRIETARY 
CODE ARE SET EQUAL TO THOSE IN THE CURRENT 
SYSTEM, 
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PURPOSE: 

FORMAT: 

NOTES: 

CHANGE .. USER ·n1sc· ·01 RECTlVE" (PART' ]J 

TO CHANGE SUBCHANNEL ASSIGNMENT FOR THE CURRENT 
USER DISC. 

: UD [,· D.ABE_L] [ ·,-N] J. 
WHERE LABEL IS A SIX-CHARACTER LABEL OR 

•I.F UNLABELED DI SC, 

AND N IS THE SUBCHANNEL NUMBER. 

1. SIX BASIC FORMS ARE iposSIBLE <PART 2)·.· 
. . - . . . 

2. IF THE DISC ON SUBCHANNEL #N HAS 
A s.vstErf PROPR.IEtARv· tb1JE NOT EQUAL 

. . --· .. 

TO "DQ", THE ASSIGNMENT IS ST.fLL MADE 
- - . . . . . .. 

AND THE SYSTEM PRINTS THE FOLLOWING: 

. {TSB ~ 
??? 
I I I 

DIS£ 

3, IF THE DISC ON SUBCHANNEL #N HAS 
A SYSTEM'"GENERATION"CODE NOT EQUAL 
TO THAT OF THE CURRENT SYSTEM, THE 
ASSIGNMENT IS STILL MADE AND THE SYSTEM 

. . -

PRINTS THE FOLLOWING: 

DISC GEN CODE XXXX NOT SYS GEN CODE YYYY ERR POSS 

4. USER DISC SUBCHANNEL ASSIGNMENTS MADE - . . . . . 

BY THIS DIRECTIVE ARE ONLY TEMPROARY; 
THE USER DISC SUBCHANNEL ASSIGNMENT IS 
RESET TO THAT SPECIFIED DURING SYSTEM 

. . . 

GENERATION AT THE END OF EACH JOB. 

- . -

5, USED IMMEDIATELY FOLLOWING :DD (DISC DUMP) 
. . . .. - .. 

nrREcrivE To sPEc1FY DESTINATioN··nrsc. 
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CHANGE USER DISC DIRECTIVE CPARt 2) 

EXAMPLE ACTION 
:UD INTERROGATES THE CURRENT USER DISC SUBCHANNEL 

' . 

(WITHOUT LABEL OR AND PRINTS ITS LABEL ON THE SYSTEM TELEPRINTER: 
SUBCHANNEL) S CHAN = n 

: UD,, n . 

{NO LABEL) 

:UD,label 
(NO SUBCHANNEL) 

:UD,label,n 

= label or 

IF n IS LABELED, DOS-M PRINTS: 
LBL = tabel (oR UNLBL) 

No ASSIGNMENT IS MADE, 

DQS-M SEARCHES FOR THE label, STARTING WITH THE I I HIGHEST NUMBER SUBCHANNEL (DETERMINED AT SYSTEM l 
GENERATION), IF -label IS FOUND, DOS-M MAKES IT TH~ 
USER DISC AND PRINTS: I 

SUBCHAN = n Ii 
IF label IS NOT FOUND, DOS-M PRINTS: 

DISC NOT ON SYS 1 

IF n IS LABELED WITH THE SPECIFIED label, DOS-M 
ASSIGNS n AS THE USER DISC, l , 
IF n IS UNLABELED OR HAS A DIFFERENT label, DOS-M I 

I 
PRINTS: f , 

; 
LBL = label (oR UNLBL) 

OPERATOR.CAN.THEN REISSURE :Uil,1abel,n WITH THE 
r---------+-C.0.8.RECT LABEL, 

i 
f 

=4 
; 
t 
I 

:UD,*,n 

:UD,* 

IF ~1 IS UNLABELED, DQS-M ASSIGNS n AS THE USER 
DISC, 

IF n IS LABELED, DQS-M MAKES NO ASSIGNMENT AND 
PRINTS: 

LBL = I abe I 

ASSIGNS THE HIGHEST NUMBER UNLABELED DISC AS THE 
USER DISC AND PRINTS: 

I ·SUBCHAN = n 

I IF THERE ARE NO UNLABELED DISC, DQS-M PRINTS: 
DISC NOT ON SYS i -----------a..----------....;....;...,;. _____________ . 
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PURPOSE: 

NOTES: 

DISC-TO-DISC DUMP DIRECTIVE 

To DUMP ONTO ANOTHER SUBCHANNEL 

l, AN ENTIRE DISC USING lDD. 

2. THE SYSTEM AREA (INCLUDING SYSTEM BUFFER) 
USING :DD,X1 

3, ALL OR SPECIFIED FILES OF THE USER AREA 
(OPTIONALLY ASSIGNING SOME NEW FILE NAMES) 
USING 

:DD,UC,FILE 1 [,(FILE A)J,FILE 2[,(fILE B)J,,,, ,] 

WHERE X SPECIFIES THE SYSTEM AREA 
U SPECIFIES THE USER AREA 
FILE 1, FILE 2, 1111 SPECIFY THE FILES TO BE 

DUMPED 
FILE A, FILE B, I I I I SPECIFY THE OPTIONAL NEW 

NAMES FOR FILE 1, FILE 2, ••• 

A. RENAMED FILES MAY BE INTERMIXED WITH UNCHANGED 
FILES IN 3, ABOVE, 

B, THE DESTINATION DISC MUST BE SPECIFIED BY THE 
:UD DIRECTIVE IMMEDIATELY FOLLOWING THE :DD 
DIRECTIVE, FoR :DD,:DD,X THE FOLLOWING 
:UD DIRECTIVE MUST BE :UD,*,n WHERE n IS NOT 
THE SYSTEM Disc. 

C, WHEN THE DESTINATION DISC FOR A :DD,U IS A 
SYSTEM Disc (OTHER THAN CURRENT SYSTEM), THE 
USER FILES ARE DUMPED IN THE USER AREA FOLLOWING 
THE SYSTEM FILES, 

Ti:: i:: r 1 i::s ni:: Tl-IS: snm~ri:: nr ~r w T 1 1 NnT rnMPI 1=T~1 v 
-· • ---- -· ···- ...................... ,... .... ..,.~...., .. 1' ............ ....,,. ""'"'''J ... ._.&.. .... 

FIT ON THE DESTINATION DISC, THE SYSTEM WILL 
TRANSFER AS MANY WHOLE FILES AS POSSIBLE AND 

PRINT: TRAC # TOO BIG. 
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PURPOSE: 

FORMATS: 

SYSTEM SEARCH DIRECTIVE <PART 1) 

To SPECIFY A LIST OF DISC SUBCHANNELS TO BE SEARCHED 
BY SYSTEM FOR FILE NAMES OTHER THAN THE CURRENT USER 
DISC. 

~ 
ALL ACTIVE SUBCHANNELS ARE SEARCHED IN THE FOLLOWING 
ORDER: 

1. CURRENT USER Disc SuBcHANNEL 
2, HIGHEST ACTIVE SUBCHANNEL IN SYSTEM 
3, Nm HIGHEST ACTIVE SUBCHANNEL IN SYSTEM 

LOWEST ACTIVE SUBCHANNEL IN SYSTEM 

l:sS.Nl;N2.N3, •••• I 
ALL ACTIVE SUBCHANNELS (WITHIN· Nl,N2,N3,,,,LIST) 
ARE SEARCHED IN THE FOLLOWING ORDER: 

1. CURRENT USER Disc SUBCHANNEL 
2, loWEST NUMBERED ACTIVE SUBCHANNEL SPECIFIED . . . .. . . . 

IN Nl,N2,N3,,,,LIST, 
3, N.fxl. LOWEST NUMBERED ACTIVE SUBCHANNEL 

SPECIFIED IN Nl,N2,N3,,,,LIST, 

HIGHEST NUMBERED ACTIVE SUBCHANNEL SPECIFIED 
. . . . 

IN Nl,N2,N3,,,,LIST, 

I :SS,991 
ONLY THE CURRENT USER DISC SUBCHANNEL IS SEARCHED. lHIS 
IS THE DEFAULT CONDITION, EVERY JOB STARTS OUT IN THIS 
CONDITION, 
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NOTES: 

SYSTEM SEARCH DIRECTIVE <PART 2) 

1, THIS IS AN OPTIONAL DIRECTIVE VALID ONLY IF "YES" 
WAS RESPONSE TO ALLOW ;$$? QUESTION DURING SYSTEM 
GENERATION, 

I 2. THE :SS CONDITION SET APPLIES TO ALL EXEC CALLS 
AND DIRECTIVES THAT REQUIRE A FILE SEARCH, 

3. CURRENT USER Disc SuBCHANNEL NUMBER IS CHANGED TO 
THE SUBCHANNEL CONTAINING THE FILE THAT INITIATED 
THE FILE SEARCH. THIS IS REPORTED BY SYSTEM EACH 
~IME IT CHANGES WITH TTY PRfNTOUT, SUBCHAN = n 

1·F THE jos PROCESSOR Is IN coRE <r. E. No OTHER 
- . - . . ~ 

USER PROGRAM EXECUTING). 

4, l F SEARCH DOES NOT FI ND THE DES I RE.D -FI LE, THE 
CURRENT USER DISC SUBCHANNEL NUMBER IS RESTORED 
TO ITS VALUE BEFORE SEARCH, 

5. IF SEARCH IS INTERRUPTED BEFORE COMPLETION, THE 

CURRENT USER Disc SUBCHANNEL NUMBER WILL BE ON 
WHATEVER SUBCHANNEL NUMBER THE SYSTEM WAS SEARCHING 
WHEN INTERRUPTION OCCURRED. 

6, :LIST,U DIRECTIVE DOES NOT STOP ON DUPLICATE FILE 
NAMES, BUT CONTINUES SEARCHING AND PR1NTING USER 

- . . . 

DIRECTORY, AT COMPLETION, THE CURRENT USER DISC 
SUBCHANNEL IS RESTORE.D TO NUMBER BEFORE TH IS 
DIRECTIVE ENTERED, 

7. MORE THAN ONE :SS CONDITION MAY BE SET DURING A 
JOB. EACH ONE SET REMAINS IN EFFECT UNTIL A NEW 
ONE IS ENTERED OR THE JOB IS ENDED. 

8, :SS CONDiiIONS SET ARE NOT FOLLOWED BY RELOCATING 
LOADER (LQADR) OR TO DISC DUMPS INITIATED BY :DD 
DIRECTIVE, 
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l NI-' ll l 

. nn '.A .. _ ...... 
·.' ,!-·!- ' 

· _.__. ...... _________ J!if>flv4~ ~ 

: UA H.: .11 X XX XX XX XX X , H" M -..-- ---· --- 9 
vp 

........ @:DA.119·0CT·70.114.10 
SUBCHAN=l ) 
LBL~QQQQQ ~-.-----z..7 

,. • ,.,..,,£ tJ. c. .f. •cJ I fo 

L t1.bc.l 
@ 

_.,. : JOB, EXMP 1 
JOB EXMP1 19·0CT·70 TIME=0840 MIN. 13·4 SECS• 
@ 

-+:UD 
SUBCHAN=t 
LBL=QQQQQ 

__..~DD . 7J1A./•'4.J 
@ 

-+: OF'F' ~ Clta"I"'-' 
@ 

......,.:UD.1*.10 + -'-'2z--.-- 'bc.e.t,,,.4 
LBL=SYSTEM 
DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 
RE-ENTER STATEMENT ON TTY· 
@ 

-...... :UD 
MISSING PARAMETER 
RE-ENTER STATEMENT ON 
@ 

_.,:OFF'~ -g,:l•4'•4il+ 
@ 

-. :uo 
SUBCHAN=l 
LBL=QQQQQ 
@ 

1013 NOT SYS GEN CODE 9000 ERR POSS 
,..._...: UD, SYSTEM10 

DISC GEN CODE 
@ 

-.:uo ..... -I• &4.t. 
,, ~&&•fftf¥\•~" w~t """".le.. 

SUBCHAN=0 
LBL=SYSTEM 
DISC GEN CODE 
@ 

..... :uo 
SUBCHAN=0 
UNLBL 
@ 

G~e.•W•4 

1013 NOT SYS GEN CODE 9000 ERR POSS 
) 

"' E.ft""f +• "" c .. 1.&. I +J... .... :J,:ic<6 

.. 
.Sy•rQM .. 

'T••.L .Sy-ci•"' -+• "'"'. 
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· , UD')qQq~~1. 4 

@ . 
--+ : UD ...---Z---­

SUBCHAN = 1 
LBL=QQQQQ 
@ 

....... :oo,x ~ 
@ . ' 

-.. :uo,•,0 ~ 1)c.c.h,,• 
@ 

..... :uo 
SUBCHAN=0 
LBL=SYSTEM 

--- : uo .. , 0 ......... -----~---­
LBL= SY STEM 
@ 

__,...: UD 
SUBCHAN=0 
LBL=SYSTEM 
@ 

--+ :LI1U • .._., __ 
MISSING PARAMETER 
RE-ENTER STATEMENT ON TTY• 

S~a.._•""' &~&~ •-.Iv 

~ &f.4: """ ..... '));a~ 

@ •• ~.·rc•.fe-~ I ... + v~fl/L Q ~ T --. :LI,u, 1 ._ 
NAME TYPE SCTRS DISC ORG PROG LIMITS B·P• LIMITS ENTRY LIBR· 
SUBCHAN=0 ._..,.,.,,_,. •llJ 1-:.s4 .& "'b:ac... fo b-c. /,".ti<C..l 
@ 

_,.. : ss .....--i.- Sc.4-- Sya+""' S,.,...,,. fo,. '\CC 'ac.4-1"~ •~ '-c."-."".c. Le 
@ 

-+ :LI,U11 
NAME TYPE· SCTRS DISC ORG PROG LIMITS B•P• LIMITS 
SUBCHAN=0 
SUBCHAN=l 
XREF' UM 0013 T023 000 12000 14750 01002 01036 
CD'l SS 0001 T023 013 
WEOT UM 0002 T023 014 12000 12013 01002 01003 

..... *: OF'F' ...-t....-- 3._.•tc.~ o"+ •" I•~ 1:.~:"8 
@I 

___,., : s s" 9 9 ..-......-- a ...... da..Cu,,i 
@ 

• 1..~~ _. : LI, u, 1 ... ..-
NAME TYPE SCTRS DISC ORG 
SUBCHAN=t 
XREF' UM 0013 T023 000 

-. *:OF'F' ~ ~,,c ... ~ 04'+ 
@ 

us._. 
PROG 

12000 

s.,, ..... .._.. ~- ''"" 
~:--•c'""1 

LIMITS s.p. LIMITS 

14750 01002 01036 

,_. :UD ~e.. 
SUBCHAN= 1 \. rl11+e. h--... t.,,,.,.,.f fJCc.,.. 
LBL=QQQQQ ,_.....,... 
@ 

CSLIDE 20BJ 

ENTRY LIBR· 

12000 14071 

12000 12013 

ENTRY LIBR· 

12000 140 71 

P-BIT 

P-BIT 

P-BIT 



-+ :UD 
SUBCHAN=l 
LBL=QQQQQ 
@ 

__,. : DD.1 U 4'-1:..-----
@ 

·__.: UD.1 SYSTE:M.10 ..--C.--- 1)u.f;A'°':•,. 

. Vs"<,. A,.c... ~·ly -:?:.,·..re... -:0~-j) 

o:.sa-

XREr 
EOT1 
WE:OT 
XREFR 
DISCM 
EXECS 
DVR05 
DVR31 
LIBRY 
DVR02 
DVR01 
DVR22 
LODR 
JOBP 
ASMBL 
ASMD 
ASM3 
ASM4 
ASMS 
F'RTN 
F"TNt 
F"TN2 
FTN3 
JiTN4 
ASMl 
ASM2 
5101 
BASCt 
BOOT 
FTNH 
EOF 
FSPCE 
RWIND 
o.00s 
TSRTS 
TSRTR 
CLEAR 
@ 

_. :UD 
SUBCHAN=0 
LBL=SYSTEM .. '"°'b:1>tc"4•'f 
@ J.,,·a.\ "''"' 

-....... :L1,u,1 ~ 
NAME· TYPE SCTRS DISC ORG PROG LIMITS a.p. LIMITS 
SUBCHAN=0 
XREF" UM 0013 T024 000 12000 14750 01002 01036 
EOTl SS 0001 T024 013 
WEOT UM 0002 T024 014 12000 12013 01002 01003 

- *.--· .• AB"R"T' _.._.... --- 'lad•' •..M '"'-' • 1..--tc.ti ~-·o V&_.--

. Jos ABORTED! 

ENTRY LIBR· P-BIT 

12000 14071 

12000 12013 

END JOB EXMPl RUN=0011 MIN• 52·2 SEC· EXEC=0000 MIN· 00·0 SEC• 

CSLIDE' 20CJ I 

; 



:orr Directive 

:DD Dinctive 

:SS Dlnctiw 

:IR Dinctlve 

:ID Directive 

s,.tem lecognltlon 
of Operator Attention 

by outputting * 

:JOI Dinc:tive 

DPERATIONAL DIFFERENCE SUMMARY CPART 1l 

i 

DOS 

Outputs the following: 
IHPUT FR • FRESH; CO ,.. CONTINUATION 

Does not exit. Must use :ABORT to 
temina te the current job. 

Does not exist. SDUMP program 
auat be used to create backup 
copies on Mag. Tape 

i Does not exist. 

I 
Does not exist. 
Discs are not labeled. 

Does not exist. 

Following are valid entries at 
this time: 
:ABORT, :DN1 :EQ1 :LU, :TYPE, :UP 

Curnnt time is always printed on the 
System Teleprinter and List device 
along with the job name and date. 
TBG is System requirement. 

[$LIDE 21~ 

1
1 

T 

I 
I 
i 

DOSM 
1 
j 

Does not output this I 
message. Outputs i 
INPUT :DATE,XXXXXXXXXX,H,M I 
(H and M are omitted . ~ 
if system does not have 
Time Base Generation) 

New Directive to abort 
without terminating 
current job. 

New Directive to perform 
disc to disc dumps. 
Backup copy may be put 
on cartridge disc. 

( New Directive to enable 

f multi-disc file searching. 

New Directive to label 
or unlabel discs. 

New Directive to change 
c~rrent user disc. 

Following are valid 
entries at this time: 
:OFF, :PAUSE, :ABORT, 
:DN, :EQ, :LU, :TYPE, :UP 

Current Time is only 
printed on the system 
Teleprinter and list 
device when Time Base 
Generator is in system. 
TBG is an option. 

I 



OPERATIONAL DIEEERENCE SUM'1ARY CPART 2> 

~-----CO~ND-I-T-IO_N_·-----+-~----~----~-DOS----------------.;--------~DO-S-M~~~~~.JI/ 
:EJOB Directive Not Applicable System resets :SS condi­

tion to be only standard 

:PROO Directive 

:RUN Directive 

System condenses User file. Only 
one User File Area. 

user disc. I 

System condenses all user 

1 discs following :SS 

I condition. 

i 
Not Applicable ' User Disc subchannel 

Message is printJd on System Tele- I 
printer and standard List device with / 
.Job name, execution and run times. 
TBG is a System Requirement. 

I Not Applicable 

I 
Only one user area in system. 

i 
Optional "time parameter" always 

used. TBG is Systetn requirement. 

Not Applicable. 

Only one user area in SY§tem. 

r:. ...... _ 

assignment reset to stand­

ard subchannel # unless 

standard is ''NOT READY" 
or new cartridge has been 
inserted with different 
label. 

Execution and Run times 
are not printed if the 
Time Base Generator is 
not in the sy$tem. TBG 
is optional. 

File Search for program 
specified follows :SS 
condition. User files 
are searched first, then 

syst~m files. 

"Time parameter" is 
ignored if Time Base 
Generator is not in 
system. TBG is optional. 

File search for User 
program follows :SS 
condition. 



altDITION 

:TRIDCS DIRECTIVE 

:STIJIE DIRECTIVE 

:JFllf DIRECTIVE 

:EDR DIRECTIVE 

:PlJllE DIRECTIVE 

Of>EBATIQNAL DIFFERENCE SUMMARY <PART 3) 

DOS OOSM 

REQUIRES THAT THE OPERATOR INFORM SYS- Does NOT INCLUDE THIS OPTION 
TEM OF THE FAULTY TRACKS ON A FRESH ~BECAUSE A RECORD IS MAINTAINE:J 
START-UP FOLLOWING THE DATE DIRECTIVE.· JIN THE LABEL SECTOR ON EACH 

fDISC FOR NUMBER OF FAULTY 
(TRACKS, THE ADDRESS OF NEXT 
SPARE TRACK, ETC,,, 

REPORTS TRACK NUMBERS THAT ARE FAULTY... REPORTS TOTAL NUMBER OF 

TRACKS THAT HAVE BEEN RE­
PLACED BY SPARES, 

UtECKS UsER AREA FOR DUPLICATE FILE 
NAMES, 

ONE SECTOR • 64 WORDS 

•SoURCE FILE SPECIFIED IS IN ONE USER 
AREA, 

CHECKS ALL ACTIVE SUBCHANNELS 
(ACCORDING TO :SS CONDITION) 
FOR DUPLICATE FILE NAME, 
STORE ACUALLY DONE ON CURRENT 
USER DISC, 

ONE SECTOR • 128 WORDS 

SOURCE FILE SPECIFIED MAY 

BE ON ANY ACTIVE SUBCHANNEL 

I 
I 
I 

I 
I 
I 

I 
! 
I 
I (ACCORDING TO :SS CONDITION) I 

---I 

SouRce FILE SPECIFIED IS IN ONE USER 
AREA, 

UPDATED OR NEW SOURCE FILE IS STORED 
IN ONLY ONE USER AREA, 

FILES SPECIFIED ARE ONLY IN ONE USER 

f 

SOURCE FILE SPECIFIED MAY 

BE ON ANY ACTIVE SUBCHANNEL 
(ACCORDING TO :SS CONDITION), 

IF NEW FILE NAME IS SPECI-
FIED, THIS FILE IS STORED 
ON SAME SUBCHANNEL AS OLD 
FILE, 

FILES SPECIFIED MAY BE ON 
ANY ACTIVE SUBCHANNEL 
(ACCORDING TO :SS CONDITION) 1 

ALL ASSOCIATED USER DISCS 
ARE REPACKED FOR EFFICIENTY, 
Use :IN,* TO PURGE ALL USER 
FILES ON A GIVEN USER DISC, 

.. 

' 

I 
I 
I 

I 
I 

1 
l 

! 

) 

l 

I 
! 

: .. 



CDIDITION 

:LIST DIRECTIVE 

I :IUIP DIRECTIVE 

:SA OI :SO DIRECTIVES 

:DATE DIRECTIVE 

QPEBATIQNAL DIFFERENCE SUMMARY CPARI 4) 

DOS · DOSM 

Dose NOT HAVE P-BIT FIELD FOR DIRECTORY HAS ALL FIELDS OF DOS WITH 
LISTINGS, ADDITIONAL FIELD, P-BI(. ENTRY, 

UsiR DIRECTORY IS ONLY ON ONE DISC, 

Not APPLICABLE 

j UNDER THIS FIELD WILL BE "T" j 
fro INDICATE THAT THE ASSOCIATEDf 
I FILE IS TEMPORARY AND WILL BE f 
f PURGED AT :EJOB IF NOT STORED f 
I WITH :STORE. l 

USER DIRECTORY LISTING HAS 1 
SUBCHANNEL NUMBERS PRECEEDING l 
USER FILES ON THAT SUBCHANNEL. ! 

i 

CURRENT USER DISC SUBCHANNEL I 
NUMBER IS RESTORED FOLLOWING ! 
: LISLtf, 

SouRce FILE SPECIFIED IS ON ONE USER SOURCE FILE SPECIFIED MAY BE 
AREA, ON ANY ACTIVE SUBCHANNEL 

(ACCORDING TO :SS CONDITION)1 

USER FILES ONLY ON ONE DISC, FILE SPECIFIED MAY BE ON ANY t. 
I ACTIVE SUBCHANNEL (ACCORD I NG t 

TO :·ss CONDITION) 

CALLED DISC DUt1P CALLED SECTOR DUMP TO DI s TIN- 1,·. 
GUISH FROM :DD {DISC DUMP). l 

0... IS TO SYSTEM TELEPRINTER (LU # 1) DUMP IS TO STANDARD LIST 
DEVICE CLU #6>". 

Alrt PORTION OF DISC(S) ON SYSTEM MAY 
·BE DUMPED, 

DUMP ANY PORTION OF CURRENT 
USER DISC EVEN IF USER AREA 
IS ON SYSTEM Dtsc. 

I 
HOURS AND "INUTES ENTRIES ARE ALWAYS IF TIME BASE GENERATOR IS NOT i 

MEANINGFUL, TBG IS SYSTEM REQUIREMENT PRESENT IN SYSTEM. HOURS AND 
MINUTES ARE SET TO ZERO. 



CHANGE USER DISC EXEC CALL 
CGENERAL FORMAT) 

PURPOSE 

To CHANGE THE SUBCHANNEL ASSIGNMENT FOR THE USER DISC, 

ASSEMBLY LANGUAGE 

EXT EXEC 

JSB EXEC 
DEF *+3 (OR 4) 
DEF RCODE 
DEF LABEL 
.DEF SUBCH 
RETURN POINT 

RCODE DEC 23 
LABEL ASC 3, xxxxxx 

SUBCH DEC ce TO 7) 

FORTRAN 

IRCDE = 23 
DIMENSION LABEL (3) 
LABEL Cl> = xx 

LABEL <2> = xx 

LABEL (3) = xx 

(TRANSFER CONTROL TO DOS-~) 
(POINT OF RETURN FROM DOS-~) 
(REQUEST CODE) 
<Disc LABEL) 
CD1sc SUBCHANNEL; OPTIONAL) 

(REQUEST CODE = 23) 
(LABEL = xxxxxx) 

ICHNL = M (0 THROUGH ]) 
CALL EXEC CIRCDE, LABEL, ICHNL) 

r~r rni:- 'J?AT 



CHANGE USER DISC EXEC CALL -- FORM # l 
<LABEL AND.SUBCHANNEL SPECIFIED> 

CALLING SEQUE~CE: 

JSB EXEC 
DEE *+4 
DEF RCODE . 
DEF LABEL · 
DEF SUBCH 
(RETURN POINT) 

RCODE DEC 23 
LABEL ASC 3 ,xxxxxx ·· .. 

SUBCH DEC N 

TRANSFER CONTROL TO EXEC 
DEFtME RETURN POINT 
DEFINE REQUEST CoDE·LocATION 
DEFINE LABEL LOCATION 
DEFINE SuBCHANNEL LOCATION 

23 FOR REQUEST CODE 
6 CHARACTER DISC LABEL OR "*" 
N = ~-7 FOR SUBCHANNEL # 

t 
i SYSTEM ACTION OPERATOR ACTION 

t-----·----··:---·-··· --------+------------··-······· •··---·· -· ·-- ·-· .... 
I . - -- - . - f 

CHECKS IF SUBCHANNEL N 
! 

IS LABELED AS SPECIFIED NONE REQUIRED 
IN CALL (LABEL NAME OR "*") . 

..,_ __________ .....,_ __________ .___________ ---1 

MATCH - MAKES ASSIGNMENT 
AND RETURNS 

No MATCH - PRINTS MESSAGE: 
LBL = (LABEL NAME FOUND 

ON SUBCHANNEL N) 

OR UNLBL IF "*" 
xxxxx SUSP 

WHERE xxxxx IS NAME OF 
EXECUTING PROGRAM. 

l 

NONE REQUIRED 
- . - - -. _J, 

l, IF CORRECTLY LABELED DISC ON HAND: 
. . . . . . . 

MOUNT IN DRIVE AND "READY" DRIVE, 
THEN ENTER :GO FOR SYSTEM TO 
EXECUTE AT START OF EXEC CALL. 

QR 
2. IF NO PROPERLY LABELED DISC ON 

l:fAMD.: 
ENTER: :ABORT OR :OFF 



CALLING SEQUENCE: 

JSB EXEC 
DEF *+3 
DEF RCODE 
DEF LABEL 
(RETURN POINT) 

RCODE DEC 23 
LABEL ASC 3,xxxxxx 

SYSTEM ACTION 

TRANSFER CONTROL TO EXEC 
DEFINE RETURN POINT 
DEFINE REQUEST CODE- LOCATION 
DEFINE LABEL LOCATION 

23 FOR REQUEST Cone 
6 CHARACTER LABEL OR "*" 

~-+---H-OPff"'oicL.HRHi+,-A TOR ACT I ON .,._._ __________ .,._._ __________ , ___ ----4 

SEARCHES FOR. LABEL OR "*n 

DISC STARTING WITH THE 
HIGHEST SUBCHANNEL NUMBER. 

NONE REQUIRED 

t-------------+------------------------------------· 

MATCH - MAKES ASSIGNMENT 
AND RETURNS NONE REQUIRED 

t-------------1-------·-------·--------~----···· 

No MATCH - PRINTS MESSAGE: 
DISC NOT ON SYST 

xxxxx SUSP . 

WHERE XXXXY IS NAME OF 
EXECUTING PROGRAM, 

l, IF PROPERLY LAaELED DISC ON HAND: 

I 2. 

l 

MOUNT IN DRIVE AND "READY" DRIVE. 
THEN ENTER :GO FOR SYSTEM TO 
EXECUTE AT START OF EXEC CALL, 

QR 
IE NO APPROPRIATELY LABELED DISC 
ON HAND: 
ENTER: :ABORT OR :OFF 

CSLIDE 22CJ 

! 

i 



IX>S/D>SM GENERAL PURPOSE EXEC CALLS WITH NEGATIVE REQUEST CGDES 

REQl£ST 

I FlltCTION CALLING SEQUENCE CODE 

I LDA ·VALUE TO STORE" 
LDB *DESTINATION ADDRESS" 

I JSB EXEC 
DEF *+2 

-19 I BASE PAGE STORE DEF RCODE 

I 
<STAB.I> (REiURN WITH B = FORMER VALUE +l) 

.• 
• 

RCODE DEC - 19 
. ·--- ··----

STORE DIRECTORY ENTRY OF DESIRED 
PROGRAM IN LOCATIONS 141-153B 

JSB EXEC 
DEF •+2 

To LOAD AND START EXECUTION OF A DEF RCODE 
-20 . PROGRAM WHOSE DIRECTORY ENTRY (RETURN) 

IS IN LOCATIONS 141-153 OCTAL 

RCODE DEC -· 20 i.----..-..--------------------·------- -· --·-- . ----···· ·-----

-21 

-22 

I · 

To INITIALIZE TBG (IF IN SYSTEM) 
FOR .!.SECOND TIMED INTERRUPTS 

To EXECUTE AN 1/0 INSTRUCTION 

JSB EXEC 
DEF •+2 
DEF RCODE 
(RETURN) 

RCODE DEC - 21 

LDA ·110 INSTRUCTION# 
JSB EXEC 
DEF •+2 
DEF RCODE 
(RETURN) 

RCODE DEC - 22 



DOSM DISC 1/0 WtTH EXEC CALLS 
(AaloLUl'E DISC ADDRESSING) 

GEIEf!AL CALLING SEQUENCE: 

RCODE 

+l (READ) 
+2 (WRITE) 

-1 (READ) 
-2 OIRJTE) 

JSB EXEC <TRANSFER TO EXEC> 
IEF RTN (DEFINE RETURN ADDRESS) 

DEF RCODE (SEE BELOW) 

DEF CNTLW (SEE BELOW) 

JEF BUfFR (DEFINE BUFFER ADDRESS) 

DEF BUFFL (DEFINE BUFFER LENGTH) 

DEF TRCK (DEFINE TRACK #) 

DEF SECT (DEFINE SECTOR #) 

RTN (RETURN POINT) 

. CNTLV DISC AREA ADDRESSED 

2 •wORK AREA• oN SYSTEM OISC ONLY. 
SYSTEM CHECKS FOR LEGALITY OF 
TRCK/SECT IN CALL. 

2 #ANY AREA# ON SYSTEM THSC. 
SYSTF.M ME!\ NOT CH~CK Fnf~ 

LEGALITY OF TRCK/SECT IN CALL. 

3 "AHY AREA. ON CURRENT USER DISC. 
SYSTEM DOES NOT.CHECK FOR 
LEGALITY OF TRCK/SECT IN CALL, 

. 
-3 "ANY AREA" ON CURRENT JOB FILE 

c.JFIL£>. n1sc. SYSTEM DOES NOT 

CHECK FOR LEGALITY OF TRCK/SECT 
IN CALL . 

ROTE: SYSTEM WILL HALT (WITH T-REG. =-102031 OCTAL) 
IF DISC PROTECT OVERRIDE SWITCH IS •OFF• (DOWN) 
AND REQUEST MADE TO WRITE ON A SECTOR THAN IS 
FLAGGED PROTECTED CPCl•l), 

I 
I 

I 

·. 



PIJGRMCS> 

SYS1Ell rBIERATOR 

DISC lllUTOR 
(ColE RESIDENT 
SYSTEM) 

EXEOJTIVE l'DDULES 
MD SllROUTINES 

BINARY TAPES NfEDFD FOR SYSTEM GENERATION· <PART· u 

I TAPES 

l 

l 

1 

COMNTS 

OPERATES IN sro ENVIRONMENT, THEREFORE· THE FOLLOWING SID 
DRIVERS MAY BE NEEDED: TELETYPE,· PHOTOREADER, PUNCH (IF SIO 
DUft1P TO BE USED), AND MAGNETIC TAPE. GENERATOR CONTAINS DISC · 
1/0 DRIVER INTERNAL TO ITSELF, THEREFORE, NO SID DISC DRIVER I 
NEEDED, 

AlwAvs MADE CoRe Res IDE NT av GENERATOR. Goon PRACTICE To 

LOAD AS FIRST PROGRAM FOR SYSTEM COMPATABtLITY BETWEEN PROGRAMS 
LOA])ED ON OTHER SYSTEMS. 

~T BE INCLUDED IN SYSTEM GENERATION, 
CoNTAINS $EX01 - $EX20 EXEC MODULES AND SUBROUTINES $LBL 
SSRCH, SADDR, ASCII, DUMRX. ALL EXEC MODULES ARE PROGRAM 
TYPE 1 (SYSTEM Disc RESIDENT), BUY MAY BE MADE SYSTEM CORE 
RESIDENT DURING GENERATION (PROGRAM TYPE 0), 

CAUTION: 

I 
I 

IF CERTAIN EXEC MODULES ARE MADE SYSTEM C.ORE RESIDENT!i 
THEIR ASSOCIATED SUBROUTINES MUST ALSO BE DECLARED 
CORE RESIDENT, 

-----:---t------t----------------· ·-· . ·----- . . 
I 1/0 DRIVERS 
I 

JOB PIUESSOR 

1 PER 
DRIVER 

l 

DVR31 

DVR85 
DVRm 

Clorf:C DISC DRIVER) MUST ALWAYS BE mcLUi.1ED. Ir I:> 
DECLARED PROGRAM TYPE ~ (SYSTEM CORE RESIDENT) AND 
MUST NOT BE REDECLARED, 

ONE OF THESE DRIVERS MUST BE INCLUDED, BoTH ARE 
DECLARED PROGRAM TYPE 0 (SYSTEM CORE RESIDENT). 
THE ONE TO BE USED AS SYSTEM TELETYPE MUST NOT BE 
REDECLARED AS DISC RESIDNET, DVffe5 IS SHORTED 
IN CORE REQUIREMENTS, 

Au. OTHER DRIVERS ARE DECLARED PROGRAM TYPE 4 <Disc RESIDENT 
1/0 DRIVER) AND MAY BE REDECLARED PROGRAM TYPE 0 IF DESIRED, 

MuST ALWAYS BE INCLUDED IN GENERATION. Musr ALWAYS BE DISC 
RESIDENT, .,__ _____ ___. ____ _._ _ __;. __________________________ _ 

RELOCATUtG LOADER l Does NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION, BUT IF NOT 
INCLUDED NO PROGRAMS COULD BE RELOCATED INTO CORE IMAGE 
ABSOLUTE FORM BY THE SYSTEM THAT IS GENERATED. DECLARED ! 
PROGRAM TYPE 3 <USER MAIN) AND MAY NOT BE MADE CORE RESIDENT, i 

fitusT ALWAYS BE DISC RESIDENT. • 



BIMRY TAPES NEEDED FOR SVSTEM GENERATION <PART 2l 

r-----:----.,._---~--------...;._--------- -- --·----·--
PDIWt<S> 

HP WIC FORTRAN 
. CllfllER 

HP MJiOL aJl>ILER 

I TAPES 

7 

5 

2 

cortENTS 

I 
Does NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION.· j 
0Ne TAPE IS THE MAIN PROGRAM (TYPE 3) AND SIX TAPES ARE SEGMENTld 
(PROGRAM TYPE 5). THE r1AIN PROGRAM (ASMB) MUST BE LOADED PRIOR 

TO ITS SEGMENTS. MUST ALWAYS BE Disc RESIDENi" I -.1' 
Does NOT HAVE TO BE INCLUDED IN SY.STEM GENERATION. 
ONE TAPE IS THE MAIN PROGRAM <TYPE 3) AND FOUR TAPES ARE 
SEGMENTS (PROGRAM TYPE 5), THE MAIN PROGRAM CFTN) MUST BE 
LOADED PRIOR TO. ITS SEGMENTS. Musr ALWAYS BE Drsc RESIDENT. i 

Does NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION. 
ONE TAPE IS THE MAIN PROGRAM (TYPE 3) AND ONE SMALL TAPE IS THE 
ONLY SEGMENT <PROGRAM TYPE 5) •· THE MAIN PROGRAM CALGOU MUST l 

I BE LOADED PRIOR TO THE SEGMENT·. MusT ALWAYS BE Disc RESIDENT. i 
I REQUIRES l6K MINIMUM CORE. I 

.-----------t--------------~-------~..;,_~....;.._~-~~~--- _1 

i HP FMTRM IV 
OIPILER 

CROSS.REFERENCE 
TABLE GENERATOR 

19 

l 

; Does NOT HAVE TO BE INCLUDED JN SYSTEM GENERATION: , . 
i 0..E TAPE IS THE MAIN PROGRAM (TYPE 3) AND 18 OTHER TAPES ARE 
: ITS SEGMENTS CPROGRAH TYPE 5). THE MAIN PROGRAM CFnf4) MUST 
1

1
. IE LOADE~ PRIOR To THE lR SF.G.MF."fT~·: MUST ALWAYS BE Dtsc 
I REs11>En. 

~ 

i 
J 
1 
J 

Does NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION. DELARED l 
PROGRAM TYPE 3 CUseR Disc Res IDENT MAIN>.· MusT BE Disc 3 

RESIDENT. ' 1--------------1--------_,. ___ ..;,_ _____ ~~--------~~--~~~~~~~~- l 

LIBRARIES 

MY USER PR06RAPIS 
TO BE M1E A 
PEllWEIT PART 
OF S'IST91 

flJTE: 

5 

? 

THE LIBRARIES INCLUDED DURING SYSTEM GENERATION WILL DEPEND 
ON THE PARTICULAR SYSTEM THAT IS BEING GENERATED AND WILL VARY 
ACCORDINGLY, FACTORS THAT WILL HELP DETERMINE ARE: I 

1, Is EAU To BE USED. I 
2

3

·,· !~s~~~RAN IV CoMPILER TO BE INCORPORATED INTO . ,· 

Is PLOTTING EQUIPMENT TO BE USED, 
-----·· 

SAi£ CONVENTIONS MUST BE FOLLOWED IN SEGMENTATION, USER MAIN 
MUST BE LOADED PRIOR TO SEGMENTS ETC, LIBRARY PROGRAMS MUST 
BE DECLARED TYPE 6 OR ], 

IF THE FORTRAN IV LIBRARY IS TO BE INCLUDED IN AN SK 

I 

1 
~~~ ~~-~~~E~:E~~:L~~~ I 

All'I COll'ILERS OR All ASSElllLER. I 

2~ A MGNETIC TAPE SIO DRIVER CANNOT BE USED WITH DSGEN I I 
3, T;;E COMPILERS AND ASSEMBLER MUST BE LOADED INTO ! 

THE SYSTEM DURING OPERATION (USING THE LOADER), · 

------------------------~~--~~~~~~~~~~~~~~~~-J 



l MEMORY 
· PROTECT 
lsouNDARY 

510 -

DQSM GENERAL CORE LAYOUT 

In sC RESI nfiff ·~usE R 
PROGRAM AREA 

<MAIN AND SEGMENTS> 

------usER coMfttlN AREA::~c oPTroN-AL>-----~-- ------1 r ME MO RY l 
- ~PROTECT I 

'-f . DISC RES I DENT 1/0 DRIVER I l BOUNDARYj 

-----~----OVERLAY AREA-----(OPTIONAL)------- l 
"" ., ·~~ ..... c~\ e .. _\11t~t<-~: 

·J\ DISC RESIDENT EXEC MODULE 
----~---OVERLAY AREA-----COPTIONAL>--------

CORE RESIDENT EXEC MODULES 
AND 

I/O DRIVERS I i 5f .......,___________ ----------~ 
l 

25 , ' CORE RESIDENT OF DOS-SUPERVISOR 

1 
~ ,~ ~ ..,___ _____ ___;_ ___ D_I S_CM ____ ·---· ·--- .. ---·---

: 20"·0 '•. " 1 ·'" \,• r~ 
I ,. 

___ ll§E.B ~.P. ~~~E__-------~~-_;;;;----'-'"· -~>\\ 0c1\·-~ 
~. ' . . '·~ 

'1- -

s 32 _.,__ ______ S_XSTE_M -~~ P • ... ~J.~~GE_. .. ______ .. ____ .... ·- -

I SYSTEM B.P. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 4

:1------1-10-rN-TE~RUf>T-lO-cAr--10-NS-- --- -- - -- -- --- . 
. . ---~ 

r~1 Tnc 71., 



·. 

SVSJE! SOFDfARE SIZE BREAKDOWN c•A• VERSIONS) 

PR061W1 . LENGTH LENGTH 
NAPE <OCTAL> CDEtUWJ 

. DISCM 2515 1357 

$EX01 62 50 
SEXl2 SI . 48 
SEXl3 35 29 
$EXl4 315 205 
$£XIS 156 . 118 
SEXH6 37 31 
$EX87 157 lll 
SEXl8 143 99 
$EXl9. 261 1n 
SEXll 156 111 
SEX1l 164 116 
$002 172 122 
$EXl3 342 226 

. SEX14 368 2'18 
SOOS 272 186 
SEX16 133 91 

.SEX17 373 251 
VSEX18 SJJ 328 

SEXl9 321 208 
SEX28 386 198 
SLBL 73 59 
SSRCH 3ell 196. 
SAD DR 15 13 
ASCII 72 58 
Dlt1RX 64 52 

!~ ~~~s~;-n 
. V~Rl0 -H~~c ~~?/'553 363 Cti"; ,,,~ .. , ;;\r ~ 

204 ·«~]VRll ~"-17 ' . 314 
DVRl2 212 130 
DVRIS 259 168. 
DVRJJ 135 .. 93 
DVRl.2 527 343 
DVRlS 325 ~)\~~ 213 
DVR22 634 ~- !112 
DVR23 566 §:-1~1'0 . 

DYR30 252 I V'DVR31 D•S< I 511 

J JOBPR litl63 
.,..-~.-·~ -·-

LOADR 7i32 

37q 
1711 
~'" 
321 

4403 

3610 

· r~r mr: ~,, 

EXTERNAL 
ROUTINES 

-------
$ADDR 
SADDR .. ------
ASCII 
$SRCH 

SADDR·; $SRCH 
SADDR 
$ADDR 
ASCII 
------
$SRCH 
------

I 
ASCII 
ASCII 

_; ASCII 
i ---~-; 

j 
$lBL 
--------
SLBL 
ASCII~: 

I 
I 

I 

l 
I 
l 
i 
f 

! 

l 
I 
I 

' 
i 

i 
I 
; 

' 



SYS DISC SIZE? 
........ 200 

# DRIVE5? 
.... 1 

FIRST SYSTEM TRACK? 
....... °' 

FIRST SYSTEM SECTOR? 
.... 3 

SYS DISC SUBCHNL? 
... l 

USER DISC SUBCHNL? 
..... 1 

TIME BASE GEN CHNL? 
.-..12 

.._/.~· 

IS 2114? 
_.NO 

LWA MEM? 
-+ 37677 

ALLOW :SS? 
_.YES 

PRAM INPT? 
•TY 

DOSM SVSIEPl-ffllfRAIION EXAMPLE 
c•A• VERISION TAPES USED> 

1 . 

· CSLIDE 40AJ 



*EOT 
*EOT 
*EOT 
*EOT 
•EOT 
*EOT 
•EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*E:OT 
*EOT 
*EOT 

NO UNDEF" EXTS 

~NTER PROG PARAMETERS 

H USER LINKS? 
-+4?J~ 

L 

0· \ . .. , '':-€.. \i ·~r,:.. :;\ 
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\ ()J~"'.~\ 
SYSTEM 

~ ~'. >~ 
[ •. ,>::.-~~ (/'"" '·" 

\~~' ·-e'-IV'. 

DIS(';M 
"*'i>CIC 
*$STRT 
*$LOEX 

\/'*EXEC 
:t.$DISC 
*$1DL1 
*SMDLD 
*$RQER 
*$JLOD 
*$MOVE 
*$TYPE 
*$SYIO 
*$BF'ND 
*$EF'AD 
*$ABRT 
*$WAIT 
*SETEQ 
*$BLO? 
*SCIC3 
*SAVE$ 
*$CLER 
*$0PER 
*ERR01 
*ERR03 
*ERR04 
*ERR05 
*ERR06 
*LUC HK 
*$OMA 
*$MBSY 
*$LDVR 
*RQEQT 
*DRIVR 
*ERRTN 
*10·40 
*$GDTK 
*DISCX 
*• ·RRL 
*DEF"04 
*DEF"t9 
*DEF"20 

·,,,..,.._~CL 

01634 

~1634~'2-~°' Oc\~ 
04160 ·0 y 
04154 
02214 
03400 
03511 
03020 
02635 
03744 
03361 
~3426 

04165 
04267 
~2507 

04010 
03244 
03345 
03177 
c;Jt7t4 
03563 
04044 
02212 
02653 
02657 
02661 
02663 
02665 
02553 
03214 
03207 
03143 
02576 
02700 
02631 
02521 
03130 
03117 
04243 
02445 
04302 
04303 

.b£X01 04314 
*$EXOJ 1 04314 

$EX02 04376 
*$EX02 04376 

:SE K'.16 04446 
*$EX06 04446 

:5E '."Cl I 0.11505 
*Sl::Xl l ~451iJS 

J;[i(i7 04671 

-- ..----~....,......__. ~-......... ".'-- . ., ...... ·-· ... . y d I w 

• 
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*$EX17 

$EX18 
*$EX18 

MOOR 
*$ADDR 

$SRCH 
*$SRCH 
*$CMPR 

$LBL 
*LBLIO 
*ISLBL 
*LBLMV 
*CHS UM 
*MESSG 

DVR05 
*I .05 

.*C·05 

DVR31 
*1·31 
*C .·31 

__,. 3 
4 = E!1T 

.... 4 
5 = E<H 

~~ __....,r::; 

6 = EOT 
·-.+l 

7 = EQT 
-.s 

8 = EQT 
~IE 

. ,... ............... .. _ .......... __________ --= • ... ...... .._ ___ .. _ .. 

04671 

05264 
05264 

05774 
05774 

~6vH1 

06011 
06266 

06315 
063.54 

·06336 
06330 
06315 
06372 

06410 
06410 
f'J6464 

06660 
· ~666A 
06743 

#? ~~J ~:J;_iz; Jl\i1cC. "1Z'9b 1>)!T-.J~~&.£ 

II ? 

#? 

II? 

II? 

1;,~~oJ\~ ~"""~~>\. ~it~.1 '~~ ... .(f \ie\utf f'J~~d 
' ' 

Q.1 1 \ . t J. · It,· 
'-"\."·t-\::\:\\o S·~ ... fv1 i.. .: .:, ~),~ 

' I 

\/'o'\a°' A;·r..'"·'R.. 0 . t ~·· 

\ 
\ 

t lj\' 
-~" .I 



EXEC SUPERVISOR MODULES 

$F:X03 
*$EX03 

$EX04 
*SEX04 

ASCII 
*CNDEC 
*CNOCT 

$EX05, 
*$EX05 

$EX07 
*$EX07 

$EX08 
*$EX08 

$EX09 
*$EX€?J9 

ASCll 
*CNDEC 
*CNOCT 

SEX12 
*$EX12 

SEXt 3 
*$EX13 

ASCII -*CNDEC 
*CNOCT 

$EX14 
*SEX14 

A$CU 
, .. *CNDEC 

*CNOCT 

SEX15 
*$EX15 

ASCII 
~-NDEC 

*CNOCT 

07567 
07567· 

07567 
07567 

07567 
07567 

07567 
07567 

07567 
07567 
10050 
1.0050 
10054 

07567 
07567 

07567 
07567 

07567 
07567 
10131 
10131 
10135 

07567 
07567 
1(i)147 
10147 
11711C:."> 
"~" .JoJ 

07567 
07567 
10061 
10061 
10065 

I 

I 

l 



$EX16 
*$EX16 

$EX19 
*$EX19 

$EX20 
*$EX20 

A~ 
*CNDEC 
*CNOCT 

IIO DRIVER 

DVR~l 

*I-01 
*C·01 

DVR02 
*I ·~2 
*C·02 

DVR22 
*I ·22 
*C·22 

07567 
07567 

07567 
07567 

07567 
07567 

10VJ75 
10075 
10101 

MODULES 

10241 
10241 
10313 

10241 
10241 
10320 

1{i}241 
10241 
11001 

U-J A SYS I 1 0 7 5 

F't~A USER? 
__.12000 

USER SYSTEM PROGRAMS 

LOADR 12000 
*LOADR 12000 

JORPR 12000 
*JOBPR 12000 

ASMA 
*ASMB 
*?ASCN 
*?ASMB 
*?BNCN 
*?BPKU 
""".,~1_1n .... -r•vnvr 

•?CHPI 
*?DCOD 
*?ENDS 
*?ERPR 

12000 
16522 . 
1370~ 

12554 
14510 
15326 
i2646 
15610 
15616 
15230 
15150 

~.-1' C Ct. , :\' ~Q.j~ 
\. '"T 
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•• 'ltJ .... _, 

*?GETC 
*?MOVE 
*?MSYM 
*?RLUN 
*?AF'LG 
*?LSTL 
*?LUNI 
*?RF"Ui 
•?l 
*?ASMl 
*?LABE 
*?OKOL 
*?ORRP 
*?PNLE 
*?SETM 
*?SUP 
*?LPER. 
*?PERL 
*?LOUT 
*?LTF'L 
*?DRF'L 
*?LTSA 
*?LTSB 
*?ORGS 
*?CNTR 
*?TSTR 
*?AS I I 
*?ICSA 
*?F'LGS 
*?RFLG 
*?LrLG 
*?TF"LG 
*?X 
*?MESX 
*?ASCI 
*?LINC 
*?LINS 
*?LIST 
*?LUNP 

*?OPLK 
*?OPER 
*'?PKUP 
*'?PLIT 
*?PNCH 
*?PRNT 
*'?RSTA 
*'?LWA 
*?RDSC 
*?WEOF" 
*?WRIF' 
*?LGF"L 
*?SEGM 
*?SYMK 
*?V 

& .J '-Iv ' 

15654 
13437 
14775 
16375 
16430 
14717 
16436 
164?.5 
16446 
13371 
13407 
153A7 
14603 
16443 
1567 L1 

15303 
15306 
15271 
15336 
15275 
16433 
15560 
15561 
15301 
15370 
16434 
16452 
15146 
16422 
16423 
16424 
16426 
16445 
12505 
16451 
15110 
14765 
14653 
16440 

12600. 
156.40 
15321 
15406 
13632 
15033 
13105 
16444 
16401 
16021 
16102 
16432 
12541 
13506 
15633 

CSLIDE 40GJ 
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* !"A~'"lL 
*?LST 
*?PLIN 
*?PCOM 
*?SECT 
*?NEAU 
*?HA38 
*?XRF"I 

ASMBD 
*ASMBD 

ASMB1 
*ASMB1 
*?LITI 
*?CMQ 
*?INSR 
*?HA3Z 
*?ENP 
*?EXP 

ASMB2 
*ASMB2 
*?ART 
*?BREC 
*?LKLI 
*?SKPR 
*?SPCR 

ASM83 
*ASMB3 

ASMB4 
*ASMB4 
*?INS? 

ASM85 

F'TN 

*ASMB5 

*%WLIC 
*%rTN~ 
*%HPRN 
*%ERRR 
*%ROIS 

*%WDIS 
*%SEGN 
*%WTRA 
*%WSEC 
*%RTRA 
*%RSEC 
*'° RFff A 
*%LUNO 
*%LUNI 

1 ~4-/2 
15274 
16435 
15112 
16420 
12443 
15347 
12540 

17120 
17442 

17120 
17366 
20030' 
17560 
17726 
17527 
17662 
17645 

t 712Ci} 
17351 
20021 
17475 
20535 
17441 
17444 

17120 
17630 

17120 
17366 
1 7.541 

17120 
17351 

12000 
13042 
12000 
12735 
12701 
12557 

12244 
12224 
12236 
!2237 
12347 
12350 
12352 
12203 
12204 

_____ ......_.,_ .. --·-·---

--~. 
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·I> ~- I : t \'t_. 
~lo lvl- l N 
*%WPl\G 
*%TILT 
*%RDSI 
*%WDSI 
*%WOUT 
*%RBFW 
*%LABL 
*%CONA 
*%ENDP 
*%WDLIJ 
*%RDLU 
*%RFLG 
*%WBFW 
*%W8F"A 
*%HEON 
*4DUPR 
*%NXDV 
*%NELM 
*%STYP 
*%LGO 

FTN01 
*7.FTNt 

SREAD 
*%READ 
*%JFIL 
*%RDSC 

·OPSY 
*·OPSY 

DUMRX 
*$LIBR 
*$LIBX 

FTN02 
*%FTN2 

F'TN03 
*%FTN3 

PTN04 
*%FTN4 

%WRIT 
*%WRIT 
*%WRIF' 
*%W8UF 

F'.4058 
*·F'AD 

' .- .- ,-"' ,, 
t i1~-~ f 

13017 
13043 
13074 
13044 
13056 
12334 
12623 
12733 
12734 
13105 
12241 
12346 
12554 
12341 
i2232 
13010 
12373 
12402 
12352 
12433 
!2202 

13127 
16550 
21241 
21241 
21707 
21663 
21774 
21774 
22034 
22034 
22062 

13127 
13741 

13127 
15117 

13127 
13702 
17515 
17700 
17577 
17777 
20213 
2i'.'.i)213 

CSLIDE 4eIJ 
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*•FSB 20222 
.opsy 2tiJ363 

- *·OPSY 20363 
·F"LUN 20423 
*·FLUN 20423 

\..--' ·PACK 20444 

( *•PACK 20444 
OUMRX 20560 

:4c$LIBR 20560 
•$LIBX ~0606 

·ZRLB 2(iJ644 
*·ZRLB 20644 

DLDST 20705 
*·DLD 20705 
* .·osr 20715 

*SYSTEM STORED ON DISC 

11l • s~ • • 
I 

• 
OOl OOl &:00 eoc II I 
vv: ·v v 

II : .. 
).14i •1~ 

II •• 
,1,. ,'I.• 
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FORMATTING USER DISCS OR CARTRIDGES 

PURPOSE: To FORMAT A USER DISC OR CARTRIDGE ANYTIME A NEW 
DISC IS ADDED OR AN OLD SYSTEM DISC IS TO BE 
REUSED AS A USER DISC. 

WHAT SVSTEM DOES: CREATES AN UNLABELED Disc READY FOR 
USE IN DOSM SYSTEM BY 

1. WRITING NEW LABEL SECTOR ON SECTOR 0 WITH 
A. FIRST TWO WORDS AS e,no 

· B, GENERATION CODE # ENTERED BY OPERATOR 
c. THREE LABEL WORDS AS *Y,ST,EM 
D, # BAD TRACKS AS 0 

2. WRITING NEW BOOTSTRAP ON SECTORS 1 AND 2 

3. CLEARING ALL PCI AND DCI ON ALL SECTORS 

OPERATION PROCEDURE: 

1. ALL EQUPMENT ON. "READY" DRIVE. 
2. DISC PROTECT OVERRIDE SWITCH "ON". 
3.. LOAD CONFIGURED SYSTEM GENERATOR (DSGEN) 

. INTO MEMORY USING BBL.· 
4. LOAD ADDRESS 100 OCTAL. 
5, SWITCH 15 "UP". 

. 6 I PRESET AND RUN I 

7 ANSWER REQUESTS PRINTED ON TTY. 
8, . SYSTEM GENERATOR HALTS WITH 1=102007 AT END. 

PRESS ·RUN"·To DO ANOTHER DISC (WITH SWITCH 15 
STILL "UP") OR PllT CWTTl'U lC: "'"1

•
1 
... AM-u oocs-;s- 11 K'"'L'J'N•!fl 

- - - - • • I - I """ " I wn .LJ uun., nu f n L.. • 

TO BEGIN SYSTEM GENERATION PROPERe 
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FORMATTING USER DISCS EXAMPLE 
SYS GEN CODE? 

......-.9AAA 

SYS DISC CHNL? 
.... 14 

II SECTORS/TRACK? 
-.12 

USER DISC SUBCHNL? 
..... 0 

~-HATTIZ> :'J.t~Eb 
bJ:SC.. 

TURN ON DISC PROTECT OVERRIDE - PRESS 

USER DISC SUBCHNL? ...... 
SYS GEN CODE? 

....... 9000 

SYS DI SC CHNL? 
.... 14 

# SECTORS/TRACK? 
.... 12 

SYS DISC SIZE? 
.... 200 

II DRIVES? 
-....1 

rlRST SYSTEM TRACK? 
_.0 

FIRST SYSTEM SECTOR? 
~3 

SYS DISC SUBCHNL? 
-.1 

USER DISC SUBCHNL? 
..._...1 

TIME RASE GEN CHNL? 
.... 12 

IS 2114? 
--.NO 

LWA MEM? 
.... 37677 

ALLOW :SS? 
-...YES 

PRGM I NPT·? 
......._PT 

LIBR INPT? 
._.PT 

1 1 

} 

•"-'"'~,..re i:> 
tA"TR.c t>Gc 

WlteT 'tuttlCT&.f z_,,.e 
srAt-tl'»AR1> f ys rf~ t;,ellElfAc'r 10N 

~ ,-ur111G $&•11·rCN I$' bO"tJA/ 

AN I) f'lfe•S I Al '1 ''It UN " 

CSLIDE 42J 



ALWAYS 
SECTOR 
BOUNDARY 
~ 

DOSM ABSOLUTE DISC FILE FORMAT . . . . . . . 

(ENTRY TYPES 1, 2, 3, 4, AND 5) 

11 WORD DIRECTORY ENTRY 

', -(WORD 4 GIVES TRACK/SECTOR) 
' ORIGIN 

.fJRrr.__SECTOR OF FILE } 

MAIN SECTION <ABSOLUTE BINARY> 
SECOND SECTOR OF FILE 

MAIN SECTION <ABSOLUTE BINARY> 

MAIN SECTION <ABSOLUTE BINARY> 
FOURTH SECTOR OF FILE 

MAIN SECTION <ABSOLUTE BINARY> 

LAST SECTOR OF FILE J 

I 

··­• 
I 

I 
I 

• • 

MAIN SECTION <ABSOLUTE BINARY> 

FIRST SECTOR OF BASE PAGE LINKAGEl 

BASE PAGE SECTION <ABSOLUTE BINARY> 
SECOND SECTOR OF BASE PAGE LINKAGEJ 

BASE PAGE SECTION <ABSOLUTE BINARY) 
·•· 
··­• 
-·­• 

LAST SECTOR OF BASE PAGE LINKAGE 
BASE PAGE SECTION <ABSOLUTE BINARY> 
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DOSM RELOCATABLE D_l_SC f ILE FORMAT 
(ENTRY TYPES 6, 7 AND 8) 

5 WORD DIRECTORY ENTRY 

'' - - = (WORD.4 GIVES ) 
- - - - - -'._TRACK/SECTOR ORIGIN 

RELOCATABLE BINARY I 

FIRST SECTOR OF FILE 

SECOND SECTOR OF FILE] 

RELOCATABLE BINARY 

THIRD SECTOR OF FILE J 

l~·--------------RE_Lo_cA_T_AB_LE __ BI_NA_R_Y~~~~~. _J 
.•. 

·•· 

LAST SECTOR OF FILE 

RELOCATABLE BINARY 

NOTE: "NAM" RECORD LENGTH FOR RTE/DOS/DOSM SYSTEMS IS 17 WORDS 
IN LENGTH WHICH IS INCOMPATABLE TO "NAM" RECORD LENGTH 
OF 9 WORDS OF BCS SYSTEMS. 
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DOSM ASCII SOURCE STATEMENT DISC FIL£ FORMAT 
<ENTRY TYPE 9) 

5 WORD DIRECTORY ENTRY 
j_ ,_,.,,, 

. ~ 

c 
......... 

' ... - ---<WORD 4 GIVES TRACK!SECTOR OR.I GIN) 

-
FIRST SECTOR OF FILEJ 

ASCII SOURCE STATEMENTS 
SECOND SECTOR OF FILEJ 

ASCII SOURCE STATEMENTS 

THIRD SECTOR OF FILE J 

ASCII SOURCE STATEMENTS 

,. 

LAST SECTOR OF FILEj 

ASCII SOURCE STATEMENTS 

FORMAT FOR EACH SOURCE STATEMENT 

STATEMENT LENGTH 
T lt 1.1nnnl' 
111 nUl\U~ 

(BITS/ 8-lsl 
WORD· 1 

SOURCE STATEMENT 
2 CHARACTERS PER WORD 

WORDS 2-N 
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ASCII SOURCE FILE ,fORMAI EXAMPLE 

INPUT :OATE,xxxxxxxxxx,H,M 

@:oA,21.ocr.10,9,15 
SUBCHAN=l 
LBL=QQQQQ 
@ 

:JQB,ASCII 
JOB ASCII 21.ocr.10 TIME:=0555 MIN· 16·0 SECS· 
@ 

: ST, s, SORSE.1 1 

< mi~c > SO&laC.f tll.f CAIATl1> 
DDDODDD . . .. 
0004 LINES 
@ 

: LI ST, u, 1, SORSE 
NAME TYPE SCTRS DISC 
USCHAN=l 
SORSE: SS 0001 T055 
@ 

: so .. 
A01 
_$" .41 

~000 177777 

"~· 164 000000 
120 051000 
000 037501 

E•P 041000 036137 
037502 05011 3 
033403 000000 
031067 027117 
000000 000000 
000003 000004 
050521 050421 
036137 000000 
043114 043400 
000000 037514 

@ 

ORG PROG LIMITS a.p. LIMITS 

003 . ..., ..•. 
~ •a •• 00 02 0 41 102 

2000 4 104 
0_20000 4 000000 041456 
046117 040504 051000 036155 
036146 000000 040523 046502 
051503 047000 036137 000000 
000000 037502 047103 047000 
052400 036137 000000 037503 
000312 000024 177767 040523 
041 524 027067 030040 000000 
000000 000000 000000 000005 
000002 000001 000005 000000 
044456 031461 020000 037515 
037522 046125 047000 036137 
036137 000000 037514 051524 
05251 6 044400 036137 000000 

CSLIDE 45BJ 

ENTRY LIBR· P-BIT 

~ .,..,, 
~ ac 

041040 00 400 
2104 0 420 Lp?j 

031062 020000 
000000 163252 
020000 036137 
037501 051515 
036137 000000 
044117 0 50000 
041511 044440 
000000 000000 
000001 000003 
000000 020473 
0 51 531 046400 
000000 03 7501 
046000 036137 
037522 051502 



I ·-Cl 
liJJ 
1-
(.) 
w 
l­
o 
0:: 
a... 
lJ.J 
a: 
er:: 
3: 
Cl 
0:: 
er:: 
:c -

w 
O:'.'. 
er:: 

DOSM "SYSTEM" DISC LAYOUT FOR -GENERAIION EXAMPLE 
DISC 

ADDRESS 
(TK/SEC 

DISC. RESIDENT BOOTSTRAP (2 Sectors) ___ _L
011 

SYSTEM DI RECTORY -- -- --·- --, 0 
I 

3 
~-------- ----------------- -----------····· -------- ·1·ca_R_E-------r0 , '0 

DISC MONITOR .RES I DENT; 

EXEC MODULES ~ND SUBROUTINES !sYsTEM t 
1/0 DRIVERS !PART 

2 l 
! )CORE i I I 

9 

!l EQUIPMENT TABLE lRES I DENTf 
_ DEVICE REFERENCE TABLE !SYSTEM f 

I I NT ERR up T TAB LE . p AR I 3.--!-, I I 

; DISC RESIIDT EXEC MODULES AND J~ I I I 

~--------- .. -· . --··-· --· ~~]_RQUTINE_S _____________________ .. ______ 3 I 

L--I. DISC RESI!J.f!T 1/0 DRIVERS 

1
1.· 

3
:

12 

j · DISC RESIDENT SYSTEM MAIN PROGRAMS 
i AND THEIR SEGMENTS 
L __ (J~~~~-~-~9~_R·,· -~~~I ~!~ ~-~_L_Gq_~ I - ·--~--· I ETC I ) 

I 
I 

EXEC MODULE DOUBLET TABLE 
DISC RESIDENT RELOCATABLE LIBRARY 

13,7 

BASE PAGE SECTION OF CORE ~~~o~~r 
19

'
11 

RESIDENT SYSTEM !~~STEM 
<TRAP CELLS, CONSTANTS, COMMUNICATION, LINKAGdPA-~~-}-t1 

2110 

SPECIAL SYSTEM TRACK 
i 

SER LABEL/SYSTEM BUFFER SECTOR 22,0 

USER DIRECTORY 22, I _______ 1 rJ. 

' 23' '() 
I 

USER FILES AND PROGRAMS i 

~ ;- - - - - - - - - - - - - -- - - ·- - -- - . . . - - ; 55 '3 

~ I WORK AREA i 
~ ~ - - - - - - - - - JoB B 1NARY AREA - - -- - - - - - -- -- - - -1 
~- . - --+200 0 

; 3 SPARE TRACKS (END OF DISC) ·--- j I 
-· ------·---- ··- ---------·· -----·-·····-- -- -- --·--··-·---.--·------·--------- ---
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SYSTEM 
LABEL . 

SEOOR 

·svsJEM• DISC <LABEL SECTORS DESCRIPTION> 

33-64 

.· -=-----· 

USER 
LABEL 

SECTOR / , 
ltEXT AVAIL 
/TK/SEC 

65 

ABORT 
lU1P PAR. 

78-81 

IEFAULT 
_JJSER LABEL 

96-98 

. J3-64 

• BAD ' . NEXT . JOB START JOB I 

TRACKS ; SPARE ! T~~--L_- NAME __ . __ J ___ DATE 
66 67 68-69 70-72 73-77 

POST-Pl>RT 
DUMP PAR. 

82-85 

# CHAR. 
JOB NAME 

86 
L.U. TABLE 9 WORD SAVE 

87-95 

--------·--- ····- ... -···--··-----·-- ---.-r 

-----~!jlREJ_IQRY_____ J 

USER FILES AND PROGRAMS ~ 
~ - - -·- - - - - - - - ,_ WORK AREA - - - - - ~ ~ ~ = ~ _ ~ ~ _f 

- - - - - - -- - - - - JOB BINARY- AREA - - - - ' 
SPARE TRACKS <END OF DISC> I 

[SLIDE 51J 

INCREASING 
DISC 

ADDRESS 
I 
I 

~ 

\ 
\ 

SYSTEM 
BUFFER 



WORD 1 

NORD 2 

WORD 3 

WORD 4 

NORD 5 

MORD 6 

WORD 7 

WORD 8 

WORD 9 

ru RECTORY ENTRY EOBMAr 

F N 

A M 

E p I ENTRY TYPE 

TRACK SECTOR 

FILE LENGTH (IN SECTORS) 

FWA PROGRAM 

LWA PROGRAM 

FWA BASE PAGE LINKAGE AREA 

LWA BASE PAGE LINKAGE AREA 

' 

) 

FOR SYSTEM GENEP~TED 
BINARY PROGRAMS ONLY 

WORD 18 ___ .,. 
PROGRAM ENTRY POINTT 

WORD 11 __ __,. FWA OF LIB ROUTINE SECTION 

'P' BIT 

ENTRY TYPE 

" 1 
2 
3 
4 
5 
6,7 -----

lOg 
llg 

~: 

8 • No AcrroN 

SYSTEM RESIDENT 
IJJSC ffF.SIDENT EXECUTIVE SUPERVISOR f4.00ULE 
(URRENTLY UNUSED 
IJSER PROGRAM, '1AJN 
Disc RESIDENT DEVICE DRIVER 
USER PROGRAM, SEGMENT 
LIBRARY 
RELOCATABLE BINARY 
ASCII SOURCE STATEMENTS 
BINARY DATA 
ASCII DAT/\ 

l • PURGE THIS ENTRY AT THE END OF lliE JOB OR FOLLOWING ANY 
EXECUTION OF :PU DIRECTIVE. THIS BIT JS SET BY THE LOADER 
AND CLEARED BY A :STORE°,P,[fl le-name] REQUEST ... 

THE LAST DIRECTORY ENTRY IN EACH SECTOR IS FOLLOWED BY A WORD CONTAINING '-1' 
UltLESS THE GIVEN SECTOR IS EXACTLY !..!!:!&Q WITH ENTRIES, 

THE LAST ENTRY IN THE DIRECTORY rs FOLLOWED BY A WORD CONTAINING ZERO·: 
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3770 
3763 

MEMORY 
PROTECT 

BOUNDARY 

1024 

.... 
WT 
... 
6f"" 

} 
I 

7567 
7533 

7515 

7506 

736 I 

-

PAPER TAPE LOADER <BBL> 
·----

JOB INPUT BUFFER (3.6 words) 

DISC RESIDENT USER 
PROGRAf1 AREA 

<MAIN AND SEGMENTS> 

------USER COMMON AREA---COPTIONAL>-------

DISC RESIDENT 1/0 DRIVER 
-----------OVERLAY AREA-------~--~-

- -- .. 

DISC RESIDENT EXEC MODULE 
--------OVERLAY AREA------------

EXEC MODULE TABLE C28 \tfords) 
·-

INTERRUPT TABLE (14 WORDS) ----------- _______ .. 

DEVICE REFERENCE TABLE <7 WORDS) 
.. 

EQUIPMENT TABLE (85 WORDS) 

I 
; 

I 
r 

PROTE1 
-.ENABLi 
AREA 

I 
I 

\ 

r. 
·--~ 

I. ·1 ( 
CORE RESIDENT EXEC MODULES 1 ~-~)l._v,,_~.) .. ·., .... L.; \ 

~~· 

,,.,~-·- _ .... '--··. -·--·----··--
t ( $.EX 0 I , $ EX 0 2 , $EX" 6 , $EX J I , $ EX I 7 , $ EX I 8 , $AD CrR , $ S RC H , $ LB U 

At~~p_J/Q _·pRIY.ERS ( DVR~, DVR:uJ f [' . 

43t 4 -r· -----------------------L r:1 1 

CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

v 634 -.-~~~--~~--c_sc_1c~,_E_x_Ec~,-·_··_·e_t_c_> ____ ;.__ __ ~-------l 

CSLIDE 53J 



KOBll 
l 
2 
3 D 
~ 

5 
6 
7 
8 
9 

10 
11 

' 12 
13 ,. 
15 
16 
17 
BITS 

AVAILABLE 
FOR 

DRIVER 
TEMPORARY 

if. 

REQUEST BUFFER LENGTH 

TEMPORARY OR Disc TRACK # 

.. EQUJPfiENT TABLE ENTRY FORMAT 

B's IF 
CORE-

RES I DENT. 

CSLIDE 54J 
( 

j D • 1 IF DMA CHANNEL REQUIRED,· 

R • 1 IF DRIVER TYPE IS CORE-RESIDENT. 
UNIT # PfAy BE USED FOR SUB-CHANNEL ADDRESSING. 
i:HANNEL ~ J/0 SELECT CODE FOR DEVICE (LOWER NuotlER IF MLi\lanARD 

INTERFACE.) 

• I - UNIT NOT BUSY AND AVAILABLE ~ • 1. -UNIT DISABLED (DOWN) , . . fl.; H· ~IE) 
• 2 - UNn BUSY { *;! 3Y 
• 3 - UNIT WAITING FOR AN AVAIWLE IN CffAMEq, ';~TEM 

Av 

STATUS - AcTUAL OR SIMULATED UfflT STATUS AT END OF OPEMTlilf! 
(IJRIVER MUST SET THIS FIELD) 

EQUIPMENT TYPE CoDE - IDENTlFIES TYPE OF DEVICE MD Assoco.rf.i~:'>oFtwARE 

"" el 
02 
as 

18-17 
11 
12 
15 

20-37 

22 
31 

DRIVER·, AsSIGNED EQUIPMEN't TYP£ COM:$' if OCTAL AR 

PAPTER TYPE DEVICES I 
TELEPRINTER 
PUNCHED l°APE READER 
HIGH SPEED PUNCH 
TELETYPE (SYSTEM) 

UNIT RecoBp Deyrcej r 
RESERVED FOR.PLOTTER 

LINE PRINTER 
PIARK SENSE CARD READER 

MAGNETIC 'TAPE/MAss STORAGE AND 0".1'"£R.~,;~ .. ~~.~-, 
CAP§LE Qf 12IH INPUT ANQ omvr. -· ,,__J 
3030 MAGNETIC TAPE 
f'oVIMG-HEAD Disc 

FOR EQUIPMENT TYPE CODES l THROUGH 17, ODD NUMBER INDICATE: is\\r'T OEVICEtr' 

AND EVEN NUMBER INDICATE OUTPUT DEVICES (ExcEPl as·, WtflQi L40TJLUl.f!Jl 
AWl....QUifUI) ·•· 



DEVICE REFERENCE TABLE FORMAT 

EACH ENTRY IN THIS TABLE REQUIRES ONLY ONE WORD IN MEMORY, . . . . 

THE VALUE OF EACH ENTRY (DECIMAL NUMBER, 1-63) ASSOCIATES . ... . 

A LOGICAL lJNIT NUMBER WITH AN EQUIPMENT TABLE ENTRY FOR 
THE SYSTEM IN THE FOLLOWING MANNER: 

SEQUENCE 
IN LOGICAL 

MEMORY TABLE UNIT # FUNCTION 
...._--~~~~~-+~~~~~;.--~~ ~~~-~~~-J 

I 
1 
2 
3 
4 
5 
6 

7-63 

1 
2 
3 
4 

·.5 
6 

7-63 

SYSTEM TELEPRINTER 
USER MASS STORAGE 
SYSTEM MASS STORAGE 
STANDARD PUNCH DEVICE 
STANDARD INPUT DEVICE 

STANDARD LIST DEVICE 
ANY DEVICE 

INTERRUPT. TABLE FORrt~T 

EACH ENTRY IN THIS TABLE REQUIRES ONLY ONE WORD IN MEMORY 
AND IS ASSOCIATED WITH EACH l/0 CHANNEL IN THE COMPUTER 
(STARTING WITH LOCATION 6) WHICH CAN CAUSE AN INTERRUPT. 

. . . 

EACH LOCATION IN THIS TABLE HAS'AN ENTRY VALUE, MEMORY, 
LOCATIONS ARE ASSOCIATED IN CONSECUTIVE INCREASING ORDER 
WITH AN 1/0 CHANNEL. TABLE VALUES ARE ZERO FOR AN 1/0 
CHANNEL NOT REQUIRING INTERRUPT, l/0 CHANNELS REQUIRING 
INTERRUPT CONTAIN THE SiARI ADDRESS Q.E. Ili.E. EQUIPMENT TABLE. 
ENTRY OF THE ASSOCIATED DEVICE. 

' ' 

CSLIDE. 55J 

I 
I 
I 
I 

I 

I 



SYSTEM DIRECTORY LISTING FOR GENERATION EXAMPLE 

., 

~: 1-"'- ti-;;-- TYPF. scn~s DISC TRG P~OG LIMITS B·?• LIMITS ENTRY LIE~. ?-:RI T 
Sf TBf':HAN= 1 

075~7 '.= VYn :< vc~ nnn? TOO! n 11 076P..4 00732 00713 07567 07()?.L I , ~ • 

~ F.XO Ii XS ()()()Li TOOl 01~ 07567 10176 00732 ()Q7LJ1 075(.,7 101 7 t:, 
c:.r.xn c; X'S 000? TOO 1 017 07567 07745 00732 00733 07567 077Ll5 
~EX07 XS 000:? TOO! 019 07567 07746 00732 ()0733 07 5r,7 07746 
~u:xn~ Y.S onnp TOOl 021 07.567 07732 00732 00733 07567 0771'; 
:!:.r.:zn9 XS 0003 TOOl 021 075n7 101Ll2 00732 00763 07567 101!4 2 
::.~x 1 n XS 0002 TOO? OOf' 07567 07745 00732 00733 07567 07745 
<;,f:y 1?. XS 0002 T002 OOL: 07567 07761 00732 00733 07567 07761 
SEY 1 ~ XS 0 0 () L~ T002 006 07567 102P.3 00732 007S4 075A7 10?.?~ 

~.:;:y 14 XS 0004 TOO? 010 07567 l 0 P.11 l 00732 00751 07567 10241 
!t. EY. 1 S XS 0003 T002 014 07567 10153 !)0732 00763 07567 10153 
'FEY 16 XS non2 T002 017 07S67 077'?2 00732 00733 07567 07722 
~EX19 XS 0003 TOO?. 019 07567 10107 007:1?. 01000 07567 10107 
~ r.x ?.n XS 0003 TOO? 0?? 97567 10167 00732 00761 QZ567 10167 
DVROl DR 0003 T003 001 10 2il 1 10555 01000 01002 10241 10555 
DVROP DR 0003 T003 004 102ill 10443 01000 01002 10241 10443 
DVP?' ff P egos T003 007 10241 11075 ~1000 01002 102141 i 107 5 
LOl'DF u~ 00 ~~? T003 012 12000 21032 0100!' OlM'.5 12000 21032 
,JOHPR UM 0038 TOOLI 020 12000 22463 01002 01L,i14 12000 221.;r-] 
flSMR TJ'fl: 0023 T006 010 12000 171 20 0100? n 136? 16522 171?0 
ASY.~n us OOOl! T007 009 1 71 '?.7 17647 01 ·~i;P. 01163 174'-!2 1 7 t) !J'I 
Cl St"P 1 TJS 0006 TOO? 01~ 17~66 ?05M' 0116:" n14?.4 17 366 P<lSL1?. 
{)~~P,2 us 0007 TOO? ('J 19 17~45 20550 0136P. 0 lid 0 1 7 ~~51 ?O 5 f.)fl 

ASfvtP3 us 0001 T008 002 171.173 17771 01362 01363 17630 17771 
f\ ~"!Y:BI~ us 0004 TOOB 005 17366 :?0()?7 01362 01371 17366 ?.00?7 
AStv!BS us 0006 TOOR 009 17345 20425 01362 01404 17351 ?04~'5 

FTN UM 0006 T008 015 12000 13127 01002 01047 12000 131?.7 
F'TNOl us 0031 TOOR 0 21 l~P.54 221?0 01047 () 1502 16550 ?.2120 
F'TNO 2 iJS 0025 TO l 0 004 13P54 21027 01047 01356 1 37 Id 21027 
F1N03 us 0021! TO 11 005 13254 20600 01047 OlP.77 15117 20600 
F'TNOll tJS 0025 T'() 1 P. 005 1~254 20750 01047 01360 13702 ?0750 
I .. I 'RRY LB 0147 T013 007 

CSLIDE·S6J 



WORD 
#1 

EXEC MODULE DQUBLET TABLE FORMAT 

CTWO WORDS PER DISC RESIDENT EXEC MODULE) 

# SECTORS - 1 EXEC MODULE ID # 

15-11 l~-0 

w~~[ -__ s_T_AR_T _TRA_· _cK_# ___ -l---__ sT_A_RT_S_E_CT_OR_#_l--1 

15~8 7-~ 

CSLIDE 57J . 



CORE MAP FOR DOSM SYSTEM f,ENERATION EXAMPLE Cl6K> 
t-----------------------.-..PROTEC 

PAPER TAPE LOADER CBBL) f fNABLE 
377~~.~~~~~~~~~~~~~· ~~------·----~---~~----~AREA 
37634

a-t--________ J O_B_l_N_PU_T_B_U_FF_E_R _C_36_wo_r_ds_> ______ .....,. 

DISC RESIDENT USER 
PROGRAr1 AREA 

<MAIN ·AND SEGMENTS> 

MEMORY} ------USER COMMON AREA---COPTIONAL)------- i 
PROTECT 1------------------------i-t 2~00 

BOUNDARY DISC RESIDENT I/O DRtVER 
-----------OVERLAY AREA-------~----

10241-+--------------------·-----__..... 

DISC RE~IDENT EXEC MODULE 
--------OVERLAY AREA------------

7567-r--------------------------------------~--------!' 
753

3_,__ _______ E_X_E?_ MODULE TAB_LE (28 w_or_d __ s> ______ ~·~ 

INTERRUPT TABLE (14 WORDS) 
1s rs-+---------------·---·-----···--·-----·------------
7506 .....,_ ____ · _DE_V_I c~_R_~-~E.~~~-~c~_T ~~L_E_<_7 _w~~~s ~------------·---

EQUIPMENT TABLE (85 WORDS) 
736 I ---- --------------! CORE RESIDENT EXEC MODULES 

l
<tEX01, $EX02, SEX06, $EXI I, $EXl7, $E.Xl8, $ADDR, $SRCH, $LBL> 

AND I/O DRIVERS CDVR05, DVR31) 
4314 -~ I 

CORE RESIDENT OF DOS-SUPERVISOR· t 

DISCM • 

~634 
CSCIC, EXEC, .•.• etc) 

-· ~------ •··· -----

: J ~f2 . USER B.P. LINKA6E a·-a-. ..,·--·---
SYSTEM B.P. LINKAliE ' 532 i SYSTEM H.P. cnmmrH CATiotJ AREA 

f 
1 rnut'TAatT"' Aun "''T'""" '! ~.-"' 
\ l,' !11~ I Mfi I ~ fmLJ ~I UKA•1t} ! 

41 --1 
I/O INTERRU~T LnCATIONS I 

l 
4 
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USER 
LABEL 

•svsTEM• DISC <LABEL SECTORS DESCRIPTION> 

LB 00 I GEN. s EM ~-·-. ·. ::NoT-"us:ED ---_-··t. CHECKSUM 
--L- ~~-----sv_r __ · _t- . ..:...~ - ·:·A.·-·:~::-:-·~ .. :. ·=- _OF_l=-31_ -

1 2 3 4-6 7-31 32 

I : /. 

~------------~-N.-------~-E~R~--------------,,,__--~~E~CK~SU~M---4 
LB DO CODE LABEL NOJ ~SE~.·-~ ~- .- OF 1-31 
1 2 3 4-6 7-31 32 

....... ,,_,__..- - - . 

NEXT AVA.IL. 
/TK/SEC 

65 

... -- .. :.., -: .... _.,,,. - . "' .. ";. ""'-=--· m--:---
-~ ... · 

33-64 

# BAD NEXT JOB START JOB ; 
TRACKS . SPARE 1 T!~~--- _____ N_AME. ___ _J DATE 

66 67 68-69 70-72 73-77 
SECTOR / ,. 

I ~----M-0~~-=-~~M~S~T-~~~R~T~~,~~~A-R.~~--~~---~~~~ 

I DUP1P PAR. DUMP PAR. JOB NAME L.u·. TABLE 9 "IORD SAVE 
78-81 82-85 86 87-95 

IEFAULT 
I -- _USER LABEL 

96-98 

I -------------------·· ----- ··-·----·-----------------r-1' 
I USE~ DIREqQ~Y___ ~ 

. USER FILES AND PROGRAMS 
_.., - - -·- - - - - - - - ,__ WORK AREA - - - - - - - - - - - ~ 

- - - - - - - - - - - JOB BINARY AREA - - - - - - - - - - - - -1 
I SPARE TRACKflEND OF lils6- -- n- -n- - I 

CSLIDE 59J 

INCREASING 
nrsc 

ADDRESS 

\ 
\ 

I 
I 

+ 

\ 
\ 

\ 

SYSTEM 
BUFFER 



WORD 1 

WORD 2 

WORD 3 

NORD 4 

WORD 5 

WORD 6 

WORD 7 

WORD 8 

WORD 9 

DIRECTORY ENTRY FORMAT 

F N 

A M 

E p l ENTRY TYPE 

TRACK SECTOR 

FILE LENGTH (JN SECTORS) 

FWA PROGRAM 

LWA PROGRAM 

FWA BASE PAGE LINKAGE AREA 

LWA BASE PAGE LINKAGE AREA 

~ 

FOR SYSTEM GENERATED 
BINARY PROGRAMS ONLY 

WORD lJ ---• 

WORD 11 ---.. 

PROGRAM ENTRY Po1NTT 

FWA OF LIB ROUTINE SECTION 

'P' BIT 

ENTRY TYPE 

" l 
2 
3 
4 
5 
6,7 -----

SYSTEM RESIDENT 
Urse HF.SIDENT EXECUTIVE SUPERVISOR MODULE 
CURRENTLY UNUSED 
llSER PROGRAM, ..,AIN 
Drsc RESIDENT DEVICE DRIVER 
USER PROGRAM, SEGMENT 
LIBRARY 
RELOCATABLE BINARY 103 

113 ------ ASCII SOURCE STATEMENTS . 

~ ------ BINARY DATA 
ASCII DAT~ 

8 • No Acn ON 

1 • PURGE THIS ENTRY AT THE END OF T~E JOB OR FOLLOWING ANY 
EXECUTION OF :PU DIRECTIVE. THIS BIT IS SET BY THE LOADER 
AND CLEARED BY A :STORE°,'P.[tl le-name] REQUEST·.· 

THE LAST DIRECTORY ENTRY IN EACH SECTOR IS FOLLOWED BY ~ WORD CONTAINING '-1' 
UNLESS THE GIVEN SECTOR IS EXACTLY FILLED WITH ENTRIES, 

THE LAST ENTRY IN THE DIRECTORY IS FOLLOWED BY A WORD CONTAINING ZERO·: 

rsuoc 601 



USER DIRECTORY LISTING IN GENERATION EXAMPLE SYSTEM 

NAME TYPE SCTRS DISC ORG PROG LIMITS Be Pe LIMITS ENTRY L!Rk .. P-RIT 
SUBCHAN= l 
XREF' UM 0v'1 3 T023 000 12000 147')0 01002 vH036 120vrn l 4071 

EOTl SS 0001 T023 013 
WEOT UM 0002 T023 014 12000 12013 01002 01003 12000 1201 3 

XREF'R RB 0016 T023 016 
DISCM RB 0020 T024 008 
EXECS RB 0063 T025 004 
DVR05 RB 0003 T027 019 
DVR31 RB 0005 T027 022 
L 181-<Y RB 0143 T028 003 
DVR02 RB 0002 T034 002 
DVR0 l RB 0003 T034 004 
DVR22 RB 0007 T034 007 
LODR RB til049 T034 014 
JOBP RB 0065 T036 015 
ASMBL RB 0040 T039 008 
ASMD RB 0004 T041 000 
ASM3 RB 0004 T041 004 
ASM4 RB 0006 T041 008 
ASM5 RB 0010 T041 014 
F'RTN RA 0008 T042 000 
fTNl RB 0048 T042 008 
F'TN2 RB 0045 T044 008 
F'TN3 RB (1)042 T046 005 
FTN4 RB 0031 T047 023 
ASMl RB 0012 T049 006 
ASM2 RB 0011 T049 018 
SIDI SS 00l~S T050 005 
BASCt SS 0009 T050 010 
BOOT SS 0021 T050 019 
FTNH SS 0001 T051 016 
EOF UM 0001 T051 017 12000 12013 01002 01002 12000 1211113 
FSPCE UM 0001 T051 018 12000 12013 01002 '11 002 12000 12013 
RWIND UM 0001 T051 019 '12000 12013 01002 01002 12000 12013 
D·00S SS 0067 T051 020 
TSRTS SS 0006 T054 015 
TSRTR RB 0005 T054 021 
CLEAR BO 0001 T055 002 

'< , I 

- ., 

4 

\.\ 

CSLIDE 61J 



10 Ok>l2 
11 0to1 J · . .._ 
17 

14 

16 

!7 UllJvHf! 
~..,._. 

18 

·-. 

41 

47 

SI 

~9 

~ . 
,•·I 

* 
* 

~ WA•T ••l't CV4# AC.c.E'PT"*fll t4 

• IN I~TER~UPT MGDE, EXIT HERE 
* AND HETURN C~ INTERRUPT 

___ .._ Lti£CK ST A Tl.JS 

CSLIDF. 69AJ 
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( 

"-· 

\.....· 

10 

11 
\.... 

12 

13 

14 
\...... 

IS 

16 

17 
-~. 

II 

19 

l3 

"-•" 
24 

35 

38 ·- 39 

40 

41 
\._ 

42 

47 
......... 

q 

PAG~ 0~~4 ~~1 ***** !UMEC Dl~C co~~ANU SEnUE~CES 

• . ~.,r# :fl • J 

•••• 

:1~~ ••.... · ... ~~~~~~~~~· 
'-- . 

~I ... ·:: . 
•· 1·:'('. 
S2 

~, 
SS!-~=: ~~~-~---~ 

'-" S6 ) 
S7 : . 
~~-.... ........ --.-~......-.......... ~~~~=.......;;..._--..;~----~---~~...._....___.;.,~_;_-...;..;~-'--~~~~""-'-_.......~.,_;;_......__.__ 

SI 

~· CSLIDE 69BJ 



10 

II 
.......... 

11 

13 

16 

17 , __ 

18 

'-~-
21 

22 

73 
"-

24 

'---
30 

3S 
...__ 

36 

38 

41 
'-.--

42 

47 
'-

41 

49 

l \:, 

... _.. . .-........ , ... . , ... '......_........ ,... , 

PAGl 0~~~ #~l ••*** &UMEC DISC ~O~~ANU SEQUENCES 

LOAD CORE BUFFER ADDRE~S 
A~O SEl IN ME~OkY ALD~tSS kEG 

ALL tXCffl ~kITE DATA kEQlf~E T~Al T~E 

~ISC ~kCTELT QVE~kl~E S~ITCH BE TURNED O~ 

::1~+, ~~~-,.._.,....-----~ 

"""' '-
51 >"'::: _ ....... 
.51 



';. .. -

~AG~ ~~~b ~~1 ***** lU~EC UlSC ~OM~ANU StQUENC~S 

(

c .--------------------------------·-··-~-·--------

·:.. ,.; 

I 1a-,. r, 

10 

II ·,, 
12 

13 

14 

'-· 15 

16 

17 

18 

< ::1 
n 
23 

?4 

'-· 30 

· .. : ... )1(•"'••:). ... 

•127 001tJ.6 
· fH2.8 ~:!Cl·Jff,7 
:I ·.:,.fJa<:::::::;:: 
013'1 01J1ll 
~131 0~112 1Mb711 
0132 ~~113 10~011 

0133 iHfU4 te·:J111 
. 01.34 0'1Jltl l::j'.it!Jl.l 

.... e tJsJ .: .. f.litt::l::A. :1 .. a:1+i.1:.s, ... 
0136 
0137 

i0~117 C14l~l 
~vJ1~0 1241~4 

* l N I NJ ERR UP T tit, CD E I Ex I T ;HEN E 
•·:v:••· ··:A~'n RElU=:R.:N ON JNT.E.kRUPT 
C..HEC~ STATUS 

+ < . ...- .. ~•C.!Of! TO 
:.·}_/. 

'-{ .... ·• ....... ·=··· . .. . ··. 

"--

-

34 

35 

36 

42 

43 . 

46 

~o 

51 

(_ 

S8 

"bHS R4Pfe1' 1>Ar" .; 14•'-'•v•~ ~ N• T'4t A/114 /:cit •t: "bA-T4 -ecc"'1ts. Re&uc.r~ •t=- CMIC.i' ""AY afl oar1uu•Q w1r11 

rt"1 Tnr- rnn-, 

·.._, 



( \_, .. Dl;5 
'-L_~·~-~,!J!l~~~!U!ll!~.J!l!IE!tr..~*~·~··~·~-·~---

'--

'---

'--

'-· 

'--·· 

....__ 

-
' .,,_, 

"--

10 

ll 

12 

I] 

14 

I) 

16 

17 

18 

19 

10 

11 

21 

73 

14 

7S 

1t, 

. I 

30 

]I 

37 

33 

34 

3S 

C141._. ________________ ~ __ _._ 

Dl42 ~~1i1 00~~~~ STAT 
c 4J ~~1~~ l~J1~0 

Cl47 ~~1~6 l~~bll 
0148 0~127 lu~7ll 
0149 ~~1Je 1~~J1~ 

015., itfl~l 124130-
0151 0~a~2 100111 
01 $2 0111.a.:~:· Ui:.!.o J.;f.t 
01~3 ~~1J4 lU~l~~ 

0154 ~~1J5 1241~1 JMP •~AT1 X 
C155* 

"S F. K - ;~ v MA UN FkU~ OT EA .JV ; r<EAtiY -
C160• - UvE~ku~ - LATE LAlA fkAN8FEk - HA~LJ~ARE FAlLU~E 
Clbl* - ~f~r/~~tT~ ~~SA~t - HA~D~AkE FAILURE 

__ l.• __ ., ' A·~:.··e>> __ ·--••·--:~.:~ -·_-.--_ • HAf(LWARE P·'A:ICLLRt.-
1143~-· .--:lid ~.;.A·P·C.~~-~:·H·lfNJ.~NG -.- H#\H.·Dw:ARE _r·A.ILURE -_ -
.~l•-1:,L. , ... -.. -----·-·· .-__ . .., ___ -. --·'.l·.·.~J,·111~&• ....... i,.NQ.PJ1f~:~ .. !.:t:..- -· __ !"' ... hA.8.:u.:rh\.,f.t:e _.::F·.A 1-~ u w; . __ -
~165* 8 • ~tEK LhECK • SU~l~AkE EMHOM <E.G., CYL~ > ~~?) 

0166• 7 - t~~T USED> 
0167* 6 - NLl ~EADY (ALSO StT WHE~ BJTS 11 A~D/~k 12 SETI 
1::16'1;• -:;·:.~ ·t;~t;•. (if' :_cY-LlNDER • SCFH'4ARE'. ERROR • ~Tlt'.MP·Tt:D TC 

. __ a:169• . •ft~J·t:- f!tASl .HtE f~ D OF A CYL I NDEk _ 
-::,.·017]1.~ 4:·.~.::: .A..lit£.~fi£.:$~$;:::.::-·Sff··60~-->"':- -ADCRES.S-___ 1:·$50'.f D __ D=O~S -_• NO.l.••AGRf.£_· l#f--tlH 

C171* LIS~ ADUHE~S - H~kaWAR~ FAILU~E ~R lllSC NOT 
0 l "/ ~ * ! " ! ·1 I A L I i E L - U t< • 1 F b J 1 3 I S A L S 0 u ~~ , T H E t-,. 

~ 01/J* l~E CYLI~IE~ ~El~b P~UCFSSED HAS BEEN FLAGGEt 

43 - lltsi• -- 1 --•·:-:Q·A-T:·.Ai:i)i;RR·OH • CYCLIC CHE.CK INCORkECT-
44 C18J• - _ :- .• -_ 0-·--~- A~~/:£':ft.ROR _ .. Tt;Rt-tED ON WHEN ANY OF Tt-IE- ABOVE EXCEPT 
45 01&2!'it< =-::L:t::/::: .. ,,,{f:::f/lt.::i:l-$,::.:.Q.ft, .. ON A.· kfAll-O·k CHECK DATA, S1T ___ 3, IS SET. 
46 0183* 
47 C 1 8 4 * N U -l c. : 
48 Cl85• :: I g ie~·· 
~I 

ANl ~A"U~~~t FAILU~t ~rlC~ noE& NOT SET BIT 6 MAY HE 
KE~OVt"-BL~ ON Kfl~Y. 

........... 

--::[ 
SB 

~· 



-
.. } : .;~:· ·.·.- ·. 

""' .,,,, 
t '-- L-[ ---=:;;.&.11~~~..._-.......... ~Zl:miSl--..-.-.~=~~.....m::il~--~.....::.__---~--'--'-'-------'-.....;__._~ 

.... 

4 

10 

II 

12 
13r--~~...,,.-.:+-=-~~::..,.;;:.,.,;:~~~~~~~~ 

14 

JSk.LiiUtllz.tt~ldnllfllL_;)j£J~1UW:ii£.i~:__ :S:'T:(rR1GE·•fOR.·'·.curnt:E,:Nt··.··wRl'TE CM't-d)/ 
16 

11 ~~145 01u~~0 WDc.M~ OCT Jjl 
is 0 ~ 0 4 6 11 ~Id IO 

22 0 2 k> 8 ichJl :11 l IH.1 lcl '° 0 ~ ~ I u r" 0 C T 1 It~ l!J ~~ '1 
n 02~9 0~1~~ 12~0~0 LrACW OCT 12e~~~ 

24 Q ~ 1 J '* 

(~. 3214 k1~lb5 00ttJ\ikrn l.YL NOP 
·· Oi15 ~01~6 ~0W~~0 ~lS~l ~OP 
~ 0216 0~1~7 0~~~~~ Lriv hOP 

' : ! i~it&,15~,~ilii i110, > 
34 0220* 
35 0~ 21 ENL1 

dIT 15 
LIMA ClJNTROL wOfH 

'DISC DAT• CHNL.# (HP>·. 
L.A:S l SEEK l ND. (IN n. > 2e2t 

CYLINDER# 
HEAD~t15-8), ~CT~#(7-~) 

LJRivf# 
C0Rf '8UFFE~ ADtRf&S 
N E;(i # w 0 R IJ 5 T 0 SE TRANS F E H k f D 
ftQ:$./#SClkS .. JQ. BE ... CrtEC.!(~D 

~~l~;~•~*~*------N-O~t~-·;K~·J~:~:~~·~·~ ...................... ~~···,~<-:r......._.~:~·~:,_\~·-------~~~~~~_._~~~--~~~~.__'"-'-'-'-
40 

41 

47 

47 

49 " ' 

so . 
...__.SI 

<~. 
~:i~--~~~~~---~~~---............. ~~~--

sa 
\9 cst.IDE 69FJ 



PAGE ltJ~02 #01 Bd•r.sr~AP ("A" VER.SIDI./)~ 
--

0001 ASM~.L,A 

0~02• 
0003 00002 ORG 2B 
ll!~~4 ""~02 '124223 JMP CONfiG 411-&--~ Ctl~ ~1(; ~Rt; BHrsrRAP 
0tJ05• 

(l06 
0tt07 
0008 
0009 
0010 
0~ ! ! 
0012 
kHH3 
0014 
0015 
0016 
ltJ0 J 7 
~HHB 

0019 
0020 
W021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0fc134 
0035 
0036 
0037 
0038 
1()039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047• 

00005 
001tJ05 
00006 
00007 
00010 
0~~11 

00012 
00013 
00014 
00015 
01{)016 
00017 
00fc12fc1 
00fc121 
00022 
00023 
00024 
01tH~25 

00026 
00027 
00fc130 
00031 
00032 
00033 
01t1034 
00035 
00036 
00037 
00040 
00041 
00042 
00043 
00044 
00045 
00046 
00047 
00050 
00051 
00052 
00053 
00054 

102501 
010201{) 
0tH"t065 
070166 
006JJ00 
ltc16600 
10370fc1 
fc130204 
102601 
I fc13 701 
102300 
'='24017 
fc160206 
002040 
01020fci 
ll!J2600 
ltc13700 
010203 
070170 
061!J207 
102606 
106702 
06f!:t210 
102602 
102702 
060173 
102602 
102301 
024040 
014056 
060205 
t'J30166 
106701 
102601 
103700 
103706 
103701 
102301 
024052 
014056 

0048 00055 024110 
ltJ049• 
0050 

\ 
lti05 I 
0052 

' 0053 
\.., .. 01tJ54 
---1 0055 

' 0056 

00056 0~0000 
00057 103700 
lti0060 060166 
000 61 10 6 70 I 
00062 102601 
00063 103701 
00064 hJ23~0 

BOOT 

STAT 

ORG 5B 
LIA, I 
ANO M7 
CLE .. ERA 
STA DRVI 
CL ti 

DC 
oc .. c 
SEEK 
cc 
cc .. c 

GET SYSTEM SUBCHNL 

SET DRIVE# 

OUTPUT TRK# 
fiOR SEEK 

UTPUT SEEK CMND 
COMMAND CHN 

~: 1 ••"---..,'"l._--- WA l:T 

LOA HDSCT 
SEZ 
AND M 
OTA DC 
STC DC" 
AND Ml774 
STA HDMSK 
LOA DMACW 
OTA 6 
CLC 2 
LOA MEMAD 
OTA 2 
STC 2 
LOA N256 

SUBCHNL ON 

OUTPUT OMA CNTRL WORD 

OUTPUT HJOR ADDRS 

OTA 2 OUTPUT WORD COUNT 
S CC WAIT fiOR SEEK 

JMP * -I TO COMPLETE 
JS~ STAT .... ,_,__ CHECK STATUS 
LOA READ 
I OR DRVI 
CLC CC 
OTA CC OUTPUT READ COMMAND 

P~CK? 

STC DC•C SET DATA CHNL fi READ 
STC 6•C START OMA 
STC CC1C START READ OPERATION 
SrS CC WAIT fiOR READ 
JMP •-I TO COMPLETE 
JSB STAT 4mo4'-- CHECK STATUS 

JMP RELOC 

NOP 
STC oc .. c 

ORV# 
cc 
cc 

GO RELOCATE HOOTSTR~P 

r~1 r ni:- 7dft 1 



........ 

PAGE 0003 101 

( ,--
~057 00065 024064 JMP * - I 
0058 ~0066 I ltJ2 500 LIA DC~ GET STATUS 
0059 00067 000010 SLA ANY ERROR? 
"060 rJ0070 102011 HLT 118 -YES 
0061 00071 124kt56 JMP STAT.-1 
0062• 
0063 001kt0 ORG I 01tJB BOOTSTRAP START ADDRESS 
0ttJ64 0f(Jl 00 024005 JMP HOOT 
thJ65 f(J0105 ORG I ti5B 
0066 00105 000222 DF"END DEF" CH SUM 
0067• 
0068 00110 ORG I I tiB 
0069• 
0f(J71t'J 00110 f(Jf(J2400 RELOC CLA 
0071 0f(J I I I 170212 STA CLERl•l 
0072 00112 170213 
0073 00113 060170 
0074 00114 I 7l121 4 
0075 00115 060166 
0076 00116 170221tJ AHDRV•I 
0077 f(J01 I 7 060165 CHAN 
0078 00120 170215 ACHNL,,I c I /0 CHNLS 
f(J079 00121 170216 ADCHN.1 I 
008~ 00122 002004 F"OR DISC-RESIDENT 
0081 0l1123 I 702 I 7 ACCHN.-1 BOOTSTRAP 
0082• 

~~ 
0083 00124 064221 LOH SPPNT 
0084 00125 144221 ADB SPPNT" 1 ASP BF 

••• 0085 00126 160001 LOA 8.- I GET ADDRESS OF" 
0086 00127 010202 AND M76K ISOLATE PAGE BITS 

t!: 
0087 00130 040176 N2KB SUBTRACT I PAGE 

(L 0088 00131 0 701 71 PGM K 
01tJ89 00132 I 6f(J00 I 

0.. f(J090 00133 l1I02l1 I 
< 0091 00134 030171 AlPBF 
Oc.. 0092 00135 l 70f(J0 I A ADJUST ADDRESS .... 0093 00136 044175 ADB V) 
J... 0094 00137 160001 LOA 8,, I 
0 01()95 f(J0140 010201 AND M1777 0 

~ 0096 00141 030 I 71 IOR PGMSK 
0097 00142 I 70kt01 STA B• 1 ADJUST DEF'DY 
0098 00143 044175 DB NI 
0099 0014.it 160001 LOA B.1 I 
0rn0 001Ll5 010201 AND Ml777 
0101 00146 030171 lOR PGMSK 
0102 00147 170001 STA H.11 DJUST DVADR 
0HJ3 00150 060211 <LOA DllOOT \ 

I 
0104 00151 010201 AND Ml777 
0105 00152 030171 I OR PGMSK 
01~6 00153 070172 , STA RELBT.......--- SET Tl;»llr.~C:C"C"D b.f"\f"\DC"CC 

• ,,.,, ... ....,, &.;..1' ~uun c..v..:i 

\ l:l 11!7 00154 064173 LOB N256 
0108 00155 07Lll67 ST ti WDCNT J.., "'11:!9 00156 1 6421 I MVMOR LOB Dl:JOOT.11 * _:01J0 00157 174000 STB A.1 I * 
0 I I I 00160 002004 INA * RELOCATE 
0112 00161 03421 I ISZ DHOOT * l::WOTSTRAP 

r~I TT\r- _,.,.,....,...., 



0113 0ftjl62 034167 ISZ WDCNT • ,. 
0 I I 4 00163 024156 JMP MVMOR • 

.,._ 011 5• 

( 0 l I 6 00164 124172 JMP RELBT•l,._TRANSFER TO DISC-RES. HOOTS TRAP 
0117• 
0118 0fti000 DC E~U 0 DISC DATA CHANNEL 
0119 0000 ! cc EGJU I DISC CMND CHANNEL 
~120 0ft1165 ltH~.,01tJltJ0 CHAN NOP 
0 121 00166 000000 ORV# NOP 
0122 ftj0167 000000 WDCNT NOP 
0123 00170 000000 HDMSK NOP 
0124 001 7 I 00001ti0 P.GMSK NOP 
0125 00172 000000 RELBT NOP 
0126 00173 177400 N256 DEC -256 

O! 0127 00174 l 77405 N251 DEC -251 
ce 0128 00175 177777 NI DEC -I 
0 0129 00176 176000 N2KB OCT -2000 
~ 0130 00177 177700 Nl00 OCT -100 
"- 0131 00200 ltJ00007 M7 OCT 7 

0132 00201 001777 Ml777 OCT 1777 

~ 
0133 00202 076000 M76K OCT 76000 
0134 00203 I 77 400 Ml774 OCT 177400 

Ol &?1135 fih!J204 030000 SEEK OCT 030000 )-
'1 0136 00205 fr!J200&?J0 READ OCT 020fr!J0fr!J ... ltJl37 00206 001001 HDSCT OCT 001001 G 0138 00207 120000 DMACW OCT l 200th~ 0 

(Q 0139 00210 11 5400 ME MAD OCT 11 5'800 
0140 00211 015400 DBOOT OCT 15400 
0141 l!J0212 015771 CLERI OCT I 5771 ,..-
0142 00213 015772 CLER2 OCT 15772 4 0143 00214 015772 ABHDM OCT 15772 
0144 ~hl2 I 5 015773 ACHNL OCT 15773 
0145 fti0216 015774 ADCHN OCT 15774 
0146 00217 015775 ACCHN OCT 15775 
0147 00220 015776 AH ORV OCT I 5776 
0148 00221 015777 SPPNT OCT I 5777 
0149• 

CSLIDE 7~CJ 



PAGE 0005 #k11 
j}tl6T S TA"'il' CIJ~ ~ISUA!A Td~ 

~ l 51 • 
'1152 0'1222 k1~0000 CH SUM NOP 
0153• 
0 I 54 00223 102501 CONFG LIA I GET DISC DATA CHANNEL 
0155 00224 01kt337 AND B77 
'11 56 0k1225 070165 STA CHAN 
0157 00226 030207 IOR DMACW 
0158 0k1227 070207 STA DMACW CONFIGURE OMA CNTRL WORD 
0159 00230 060337 LOA 877 
li!t 160 0~231 0031i!t00 CMA 
016 l 00232 04t'J327 ADA DEFBT 
0162 00233 070330 STA CNTR 
0163 0~234 t'J64327 LOB DEFBT 
0164 00235 006004 CLOOP INB • 
0165 00236 160001 LOA B.11 * 0166 00237 002021 SSA.1RSS * CONFIGURE ALL 
0167 00240 024247 JMP CNEXT * 
01~8 00241 010340 AND MASK * DISC l/O 
0169 00242 0tf 20tf 2 SZA * 0170 tt0243 024247 JMP CNEXT * INSTRUCTIONS 
01 71 0024-4 160001 LOA B.1 I * 01 72 00245 040165 ADA CHAN • IN BOOTSTRAP 
0173 00246 I 7~HH1 I STA B .. I * 0174 00247 034331r!l CNEXT ISZ CNTR 
0175 00250 024235 JMP CLOOP 
0176• 
0177 00251 102 501 LIA 
0178 00252 002020 SSA PUNCH CONFIGURED BOOTSTRAP? 
0179 00253 024256 JMP ••3 -YES 
0180• 
0181 00254 102077 HLT 77B -we ( Hltt-T r.lf.1tt.iC•t1GRAB1.G) 
0182 00255 024254 JMP • -1 
0183• 

CSLiDE 7~DJ 



PAGE 0006 101 ,Pu~t!H · ~"~ ~z~e,,Af.14 re]) ,8~dr ST/eA P 

0185 00256 060334 LOA ·2 
0186 00257 070326 STA ABSAD SET BOOTSTRAP START ADDRESS 
0187 00260 003004 CMA.1 I NA 
0188 00261 040105 ADA DF'END 
~189 00262 070331 STA TEMP SHVE BOOTSTRAP END ADDRESS 
0190 0ti263 00i 727 ALF"•ALF" 
0191 00264 010203 AND Ml774 
0192 00265 070325 STA RCLNG SET PUNCH RECORD LENGTH 
0193• 
0194 00266 002400 CLA 
0195 00267 070002 STA 2H 
0196 00270 070003 STb. 

I~ 38 
0197 00271 070004 STA 4B 
0198 00272 060331 LOA TEMP 
0199 00273 003004 CMA• 1 NA 
0200 00274 070330 STA CNTR SET COUNTER F"OR CHECKSUM 
0201 00275 06.,326 LOA ABSAD 
0202 00276 064334 LOH .2 
0203 00277 140001 KLOOP ADA H• I * 0204 00300 006004 lNH * GENERATE 
0205 00301 034330 ISZ CNTR * CHECKSUM 
0206 00302 02.ll277 JMP KLOOP * F"OR BBL 
0207 00303 070222 STA CHS UM * 
0208* 
0209 00304 060332 PMORE LOA N50 
0210 00305 06.ll34l LOB AF'DF"R 
0211 00306 I I 4103 JSB HSPDR•I PUNCH LEADER 
0212* 
0213 00307 060333 LOA N2 
0214 00310 064324 LOB SH REC 
0215 00311 11"103 JSB HSPDR•I PUNCH RECORD LENGTH• ABS ADDRS 
0216• 
0217 00312 060331 LOA TEMP 
0218 00313 003004 CMA,, I NA 
0219 0031.ll 002004 INA 
0220 00315 064336 LOB .4 
0221 00316 I 14103 JSB HSPOR .. I PUNCH BOOTSTRAP 
0222• 
0223 00317 060332 LOA N50 
0224 00320 0643.lll LOB AF'OF"R 
0225' 00321 ll4lltJ3 JSB HSPOR .. I PUNCH TRAILER 
0226* 
0227 00322 1021tJ77 HLT 77B 
0228 00323 024304 JMP PMORE 
0229• 
0230 00324 000325 SH REC DEF' •+J 
0231 00325 000000 RC LNG NOP 
0232 ltJ0326 000000 AB SAD NOP 
0233 00000 A EQU 08 
0234 ltJ000J B EQU IB 
0235 01tJJ03 HSPDR EQU lltJ3B 
i'.lln~, •lla_..,...., vv0r;0s DEF'BT DEF' BOOT VGJO VV.Jt:: I 

0237 00330 000000 CNTR NOP 
0238 0~331 000000 TEMP NOP 
0239 0ltJ332 177716 N50 DEC -50 
02-4~ 00333 177776 N2 DEC -2 

rSLIDE 70EJ 



PAGE 0007 101 

02LI I 0033LI 000002 .2 OCT 2 
02Ll2 00335 000003 .3 OCT 3 
02Ll3 ~0336 00000LI •LI OCT 4 
0244 00337 000077 877 OCT 77 
0245 00340 070036 MASK OCT 070036 
02Ll6* 
0247 00341 000342 AF"DF"R DEF' •+I 
0251 LST 
0252• 
0253 END 
** NO E:RRORS* 

CSLIDE 70FJ 



1>0S•M 

_( ~ 0350 154~0 ORG 15~808 
) gJ51• 
~ l. --·- -·u-:Js-2···----THtrlJLL"Uil fh-u···-rc·A-iifJr"VE"RlITIS"". Lo· Ail fN (i -· 0 ,:-· --r Ht RE 5 ·1 J)E N f . p C)R r 1 0 N s ; 

u J ~ J fl lJ F TH i:. Li l ~ c M v" I 1 u t( sys T t. M • 1 ii f. L 0 ADER '. ~ L 0 (.;A I E L Li:~ st c.. ro RS:J1
• ~ ~ 

OJ~'1* T•UCK ij Uf IHt:. SY~fEM DISC. IT IS GENERATt.1J BY Tl-IE !i'tST£11 
• r ·· "J·55··· ·----·--GE1i£1UTU'R ·u~·u-··-c-ON-snrs--ufT- · · ··· -·-----··-··-----....... - ·· ·· ----·-·· -··· ----·-- ·- ----· - ···· · 
~'J CJ56* 
·ii 0357• < 1 > THE lNSTHIJCT IUNS Rt.QUJHED FOR LOADING lHE SYSTEM 

JO L lt;J J 5 8 .----·-·\2·1·- r HE D I s K ~·--(;lj1f[-AlJ DRE s s Es s p E c I F y I N"G·-·-cOAU n.-G- ---- .... 

II 03!:>Y* 
17 

18 

?9 

JO 

3b 

II 

46 

47 

OJblfJ* 
u 361"···------- ·-rw~-- ·A·n·ur<"~-s£ s· HORE ·g·u·-rR£n--·-ru~--··r·crA·n·1·N·r,-··-A·~E--··1·Frr·-F .. o·L·L-o ~--ING-·: - _____________ ....... --.. --- ·-· --·- ·· ---- -·· ··· -----... -
0362* 
'3363* 
03b4* 
3.3t>5• 
"13M>* 

CAJ ~ASt ~Aot LINKAGES 
--TITL. o ~ C Uk E AL DRE S $ .. ---------- -....... -------.-· .. ·--- .... -----·- .. -· 

(2) HlliH ~~RE ADD~ESS 

<J> ~l~K ALLR~SS OF A~SULUTE CODE 

GET # OF EWUlP~EhT 
-·--TiST.-E----f·N-Cti"i t: s A N~-u----·------ . -- --------- ----

51 o~E M:.C,A T 1 \IE 
~~T FwA OF EY~JPMENT rAHLt 

~: "4b0 15426 07)304 STB EQCUR . TIVECURTfENf--EQPt-T;faL:E -·A--L-ffi<IS1> _______ .. _____ _ 
( ~4~1 15427 U440b6 ADB .3 

-)4 - ,,;,04~2 10430 1oio1h'Jl LDA a, I• A~ .. TM wo1t1> er-- E~T E ... -t ... y 
SS I D 4 0 3 15 4 3 1 IO 0 I 7 2 7 --- ALF 

1 
ALr-- ·---- ---- - d ---·-----.. --- -- · 

Q404 1~432 01J7~2 AND ~.377 
SI 0405 lb433 07~J~5 STA tWPC~ ~AVt tQPT TY~~ CODE 
'---~~~~~~~~~~ 

SB 

r(\lfnr::· 71AI 



b1sc RIS •bfNT -&oo,.,.Tl'-AP 

I,--··· 
( ...J'06 15434 05I006tl CPA 

-·-,t_ ______ 0407 15435 021460 _. • JMP 
04~8 15436 ~5~76~, CPA 
0409 154J7 02/ ~~ , • • JHP 
0410 l544e ~6 !~4 C~FG2 LDB 

.5 
CNFG• 
D !SK 
CNFGJ 
f{JCUk 

•SYSTEM TtLtTYPE? 
•YES 

=DISC ? 
•YES 

'I · ---0.--.4 ..... 1-1--~1-s-a~4· r -·····-·-· -rNCR TO NExr-c.·g-p·Ji;l. "lABLE""E"N"TRY-· 
RI 0412 15442 

0413 15443 
CHECKED ALL ENTRIES? 

•NO 
10. __ _:;.;;:..:.;;:._~~~...;.:~:.;.:=~11-~--~.:-..:.:.:~~-·--···-·-------'~E~s~·-------~---·---·------·--···-----···--------------------­

• 1 N !! 

17 e, J r m :~~~~ ----~~---D-:~~-:~;~ TABLE Al ~UN 1 !Mt 
1,~· ~0~4~2~~··-~~4~~~~~~-~~-~L~D~A~C~H~A~N~--~---~---------- --------·--·- -- -· - . -- ·-· ·-- - . -
11 ;:l421 154~ STA GEhDl SAVE. JJISC l/U Cf-'~2 AT GEN. l !Mt:. 
1s 0 4;,: 2 1 5 4 b I NA 
191 C 4 2 3 ·-1__,:>,,,_ __ 4..,....,f>,.....,,,.-=--=~~,-------.....,.S-=-"""A-=-=. ~N-lJ ~ 

IOI 0 424 15456 LDA RUNJJ 1 
11 1 C425 154Q7 STA CHANL .... -~~!_ __ ~!f-~N• -~UN :r_ ~.M~. DI Sl,; C~~-~ --------···- ··-· 
n ~426 1~4t>"' LDB EQCUtoc 
n "'+27 154tl LJ)A B, I 
74 0 /4 2 8 l 5 4 o 2 S T A D V A il W SA V t:. U R I V t:. R E. f't T R Y P 0 I N I 

::. '!-~-~-~--! ~-: :-. ;--- ~ ~=- ~ ~;::;;~ ~!!-~c:~~T!J0 i< :.~:~~~ ;:-if P~~. ~~lit. 
,,I .-- ~, 4 3 l * 
-· (_ J4J2 1 ~465 ~6331d5 LDA EYPCD . -------GET-·E liPtn···-Tv-F"E" •to or· 
,'Q " 4 ;,, 3 l :14 () 6 0 ~It)~ b 0 c p A • 5 • s y s r f M r E. L E. T y p l ? 
m Q4J4 15467 ~2/440 JMP CNF~~ ·Y~S 
111 0435 15470 Hlb0t>4--------~---·--·---·· .. -~·Ncr~-MUSi ··a£ DISC 
·:u_,436 l:i471 1MHH1 LDA 9,1 
:J 0437 15472 03~713 I OR CHA NL 
34 .., l J a I t> 1 7 3 I 7 VJ rd~ 1 s T A 8 , I 
J'. 0 4 .3 9 1 5 4 / 4 0 fH> kl IO 4 I N 8 
~ 0440 1~475 06~747 LDA #SPlK 
i1 ! 0 4 41 1:>4 7 6 17 0 0 0 1 ST A B, I 
ss I C442 l 047 7 0Wb0t'4 I NB 
)q I 0 4 4 3 1 tj 5 ~ 0 Iii 0.) 0 ~ 4 c MA , 1 N A 

~ONF!GURE UMA C~TRL wOriD 
------~-sro ,.fr-·--·----·- -- ··· - ·· · --

* SE:.T + AND -
.... ·- ·-· . -· -S-tCTOTfSlfRA-Ctf·--· ... 

* IN 
* Dl~C DRIVf.H 

•O 044( 155 1·ll 1700~1 STA •r,T·-- -·no---.-•-• Ou ---·-·-----·m-- OO 

~1 04.+5 15~02 0b/3I04 LD~ E<.lCuk 
II C44b . 1~jb03 ~7/311 STS EYDSI( 
I] !0447 - 1-5~5~l!J4~0~2~/~4-40 -···--------·-JMlf°CNFG2 

Ll\f 67 LD~ 8£JSCO 
:. ! 64481 
l'ij Pc.49 1~5¥25 

5AVt:. ADDHESS OF 
DISC EQPMT TA8L~ 

* ----·--·-···- -··-···-·-···· ·---------··---···· 
16 0450* 
II ~ .. 5 1 l :J ~ ltl 6 0 ill l 7 ~ 2 A L f , " A L 
I 04~2 l~b~7 ~1~7b7 AND ~.140 
19 ,.....! _c_4_5--3--1-::,_5_10·--"3Jff4----------·rorffiuNri1· 
,o I C 4 5 4 1 5 5 l 1 0 0 l 7 2 7 • l f , A!.. F 
.ii.__ _'1_4_5_5;.____1_~_5 __ 1_2_0_ti_i_7_~....;_3 ____ A_l'--F_,;__R_A_R 
1 r, 4 5 6 1 5 5 1 3 0 7 kJ 1 t> 4 S T 11 fHl s··c-u ·-- -

( 457• 
~ ''k.1458 
~1 Q459 

/

6
1' Sl4b0 
. 9461 

1~514 0bJ7t>J 
15515 0b/3\i2 
lti51fl 011606 
15517 06'176 .. 

LDA SwPl 
-·--··--LDS -GEND-i .. 

JSB INSwP 
LDA SWP2 

- -----------------·- . - . --· .. - -

* 
* St.T RUN TIME:. 
* ··-- D fs"c c H .A N t~iE L 

* 1N .n1~r..n. .. ..... .... - _,_.._ 

* ---·---------------- .. ·------·~- ...... -

* 

* •... --- .. -· -· ------- . 

* SET NEW f.NTkIES 

* IN SYS GEN. TIME 
. ----~---···· .. __ D l_S_<; __ C_t:i_A ~-"'-~ ~ 

rt"1 Tnr- -,., n-i 



r·-·· ··--···----------- --------------··-··--·-------·-· 
'. i 

f:im. :~~~~ =~~::t _________ ~:: !~;;: .. __ _; .. -~:~ERRU~~-T.~~~t l OCA I J 0~~ 
~4bo 1~~~2 ~~~4~~ ClA * 
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T-REGISTER PROGRM 
CONTENTS LOCATION CAUSE OF HALT RECOVERY ACTION 

l82llfi $EX18 SvsJEM WAS UNABLE TO USE I CHECK INTERRUPT TABLE 
INT~RRUPT TABLE TO MATC~ ENTRIES AND PATCH IF 
CHANNEL I IN fQUIPHENT POSSIBLE, REGENERATE 
TABLE FqR GI VEN I/0 CORRECT SYSTEM. IRRECOV-

I REQUEST, ERABLE HALT, 

112814 DISCM POWER UP OR OOWN WITH BOOTSTRAP SYSTEM BACK l 

I 
I I DOS-K ,SYSTEM IN CORE UP FROM ·DISC AND HESTART, 

I WITH p .FI OPTION l PRESENT 

182111 SEX20 I Disc PARITY ERROR, TURN ON unrsc PROTECT 
HALT OCCURS AFTER 0vERRIDE SWITCH" AND 
PRINTING MESSAGES ON PRES~ "RUN" FOR SYSTEM TO 
SYSTEM TTY TO INFORM ASSIGN NEXT SPARE TRACK, 
OPERATOR WHERE ERROR 
OCCURRED. CTRACK #, 
SECTOR #. AND Sus-
CHANNEL #), 
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lsPARE TRACK ASSIGNMENT, 

182831 DVR31 TRYING TO WRITE ON . PRESS nRuN" ro EXIT DRIVER/ 
CYLINDER THAT HAS BEEN WtTtl NO ACTION TAKEN ON I 
FLAGGED PROTECTED WITH Disc. 
•n1cs PROTECT OVERRIDE 
SwncH" QE.E. 

·. 

fSLIDE 72J 



P'514Vl0 
Vt3751~ 

. A36t37 
~ ~:; H ~ 

~:·'~-~1t~~0~:~,;~~~··.2.Jl~H!ITilli~DlfB~~~ml~~ ..,, 
"fill~? O!Ol(>;•J,{il'?I 

- / I . 

-··~---~.:"~~'' ~7:tt~~~~?"Z]~~S2li~~~~~~~i:IB~~~S[T~~~~ 

~ ~ :n Vi '1 ii' 4 O! OJ.JI 1 
-----·--- '~-1·61~~~?-p:;:-:;.4:;;•3~7~:~:r;J•:""":'· ~~~::;:T~~~~~~~~~~~~~~~~~~~~~~~~k=.~~ 

. . y:- ·:, .•. 

(16~C>t~ 1 
__ ....... ·""'"-·.· _J .~260{.;~==~==~ 

rn '757 
,,. ' ~-- 7 1 4 

' ·, .. <~ ~ 1 P ~ 7 7 A 0 
-- ------- -~~~-7 6~' ·•: ~:-.:4~A;-:;;:_0r:::: .. a;:;;;fl~~~~~~~~~~~~~~rm:~~m~~~~~~~~~~h~_,.,,..,,,.,,--~ 

Un.:;,6~ t 10~7«t 

-·-:-.~- ~-1 :~64?_ ~ 1:5 
9117.73'-' 
1777~4 

(~0"'"'~(.1 

7i•eiir"9ff.9._ ...... ,.....~~~llift~~~~~~-M'tP.f~~-· Jr:__,,, !!trY .. - -~ .............. -~ ~f~,.,, ,; ~ ; 
---==~~cg11::11=i~!~~~-~~~i~~~~M~~~0~--~l~--·,,10~3~,-~ ~;;;;~ ~-·-·~-

,.._,,,.. ...... _ ....... ... -



~~('~ 
CHO' V. :1 ,-i ~ r.; ~ "'~~lit~~ 

;0-91-00 0e+;,.;:;:•,:A1i"0)'i't?.·.,'I· .. 
@01~-?00 ft;fJ~~'H'=l'f:':··. 

.: .... 00~ 0 0_0 : ,.~JJ'{t.:•:: 
V' ~°' 'l 0 ~, Iii 000"t~ 
(i\ l,'.:h1i ~: Y, ~ I'll ~ OI ~ ~ '-' ~ ~~QI '1l ~ O' "! Ol P pl 91 

~ i.JHU P ?i '., ~ ~ GI OI rt "· ~: ~. (I! ~ t;' "I 01 QI fil Ii' t'l Ol 0 v'!H-H)I 

~--0-e--·,,, 0 ~ ~ f.l.0=tft9':0rr:· : r,\:0. 0·A1tm···: · · -:~~~~:p,1~~-~::~. <7< .. @J~)J tf-0 9'· 

. ::::: ;:•.it::; :::8t:: ·:-.:>·;: 

~~~~~~ V~~~~~ ~0~~0~ ?~P~~~ ~0~~~0 

L ~~V.0~~ ~~~~~~ ~~~A~~ ~~~~~~ m0~~~~ 

___ :?l a,C'-!1W ·" nq;ii oioiorn ~"' °-'"' ~~ r:rn01"t"'11. 00~ ~r.,~ 

r.t;,'4"~!-l 104"1:~~< .· ti40;~?:fffl · "'~~~1'fP ·· -~"'~'~!ft 
~(~'-HHrn ~0~0~~ P1en~t.r.ii0 Of~p~-~~<. .0'0~"00 

.0.(l 0 Pl~(~ · ·•0;1•f ft0. . ·fl~ 0,.00?i,ftN ~;H~ 390:e'l:>k:;,: .. ~UrJS 0 

. :.;.;.~ ' l. ,. : sys''teM, '. 
1>tf\E~Toity 

... _. ........ .,.. ........... $ex 1¢ 

?1~0Vi0'~~ 00tt'iHH1V'i 
. ;: : .. fJ. ·0 .. 

. ~)lt0@~ff ; ft:0@000 
. 0:'.@.~~;tJ9 _.,;:- +~_0fUl0fl 

£'0 ~0~ · ~~~Vlt-Hll 
91~0!11'"'V' V! 1iHH~lii~ 

t'.'l·i1~0tOIOI «0·"'if•, . 
·0~e:#fSI .. 

. · ·0.~-"'"•·fl .2· 
· ~~~0A0 ~~~~~~ ~~~~~0 

°' r., l7i 01 Of~ ~ ~ 01 LH~ ~' ~ f.H~ '.-hH'l 
~~~~~~ ,~~~0~ ~0~~~0 

~10A0~ ~j~~~A ~00•0~ 
~QAA00 ~~~0~~ 0~Ma~~ 

... P0.0A:flf;f .. · 0iHJ.J~0VI . 0qJ;0~~J~ , 
;...__~--........_~~.........;;~~~~-



~' P.GllA t710PIPl!il~ 

P~~v.~~ ~~0~~0 ~~~~m~ ~0~~0~ 

~A~~~~ ~~~AP~ ~~Am~~ ~~~AP~ ~~~~~~ 
~-....,._~ ,.....,,,.,o-..· 

@t t «0qaQJm:: .. _, 
G'4J~6;J~·.f 
~54JV11 

' , 01(it/Q!21~ 
~ 1 ~ Ii ~ (;, 11 

---..-.~-?-711-4~ .. ~ ... ~~~~~~~~_,_~;.,,.-.....,.__:_.,.;;...;:...,....::;__~~,,..:;....._,_--= 

~~·-s,;~~ 

.:1ftz7 01' .-.:··· 



j).LSCfv\ 
~7A?41 

.,.2 "-'5 t" 
P.7~47? ~7~474 ~62471 

~~_,_,..~. ~----..~~~---.~--..-------~~~---___,--~--- ~___,.,......,.....~===-~-==~~~~~~~,...__~ 

~26665 < 0~6432 f'600CH 
.<01007:1.. 026«631: 

···. · ·.:.,,t e..e1:2:·:( : l!-.•i:tdi4: 

_...._._ .......... -~ ...... 



( 

Ol36j.'(it~ 

~6.4'Iii)1 

150001 

t702~~ ~1~77~· 1646,, ~2~67~ 164653 126~70 064060 
06A~A1 ~2667~ ~640~' ~1ee;0 ~64~63 ~26~7~ ~64~64 

""" .·· .. 

/';, ,,,,._ 
~~~~~~~~~~~~~~, ~~ 

t/411 
,,_Hi "'635!:·:5 .·aunnnn . 0034i::1 ::_.Betae ···. 0-03d63 . · 

:.~~634 :'."~27,2'.A'4 ;:. 860r5t1 : .. t.el:HH . 
· · ... · :'.n ... . itt;u'1•· .. _: .. ·;·;J:1:2-,.-. .. ::;:.:.t;.:1.ff-0:.·:· · 

L 

. -0"6:5~6:-1 
fiitih1a• 
CHHJI 12~ 
<A27'244 

~~A4Pt 0~3d71 A0~044 ~03475 
~7~261 ~67562 01757~ 06~471 

1~A65~ ~?7~~~ !~~~57 ~?7d~~ ~27~44 ~~~111 ~50~54 02754• 
v,7 ''i32 ·)::e·6 ~::1·•·3 (i.1.,.,5,.3 "'t 65~~ . i 6020~---~1rr21~: ·' -01e~11:;-- ·02t'a{1 ---- . ~f.x. 
06~20~ ··05~5.,f-3 :00~0'.11 At714~. 114''4~ ~0(4t'f~1 :. 003532 t'H~35:.f3 i 
:::~~~·· ~:~~· 1~~i~:~< ;~~;~~ J.~;~m- ~~-~·:{~;-~---~--: ...... :---~: ..... ;--;-!-~-----..... ~-•p~--·:;;:;_>_..._ ............. _ 



:·:· .. · 

~7'1'14~ 

Cl\6'117 4 

.···,t:l=IRii 
'·~~,,::~,:~:0 
IL£~~-~ 

C~17117 
-·----~~~~~~~~~~~~~~~~~~~~~~~al~~~~~~~,..,...,..,......,._..,~~=,...,..,.,,....~ 

~"1Vlll\0~ "'6~ 1"' t 
OHrntW0 
-~1 ~--~~{ 
'DIA~04 '1 

+r ~, ~:;!~~" 1!1w 
11011' 17~7n 
~40!~":? '7t5~ 1~1 

---.. ...-,4.,.._2 ........ _ f 1.:~i'\\.':'!J:f:42· 1'''1 

r.n ~~~5~ 
t f;(-12 "" ....,......,...,..,..,...._.,....,..,,.... 
~"' ~3 ~uur::. 
1 6 21 6:5:·:'::·,;:: .. ,:w:· 

flt?.1 IA:V·!f.5 
IJ, I~?. 6 c;, 
~ ~ij) (ll 0 4 

A321!50 
P54t17 

T-·. -~M·~,-:1 7?;Atil0~·-. · 7., "'1LilifiinfWmrnrDf:Zi~iiiitn:¥a777nB'.ii~~m111R:1rz~rmRlnr~r?.Rl'K'1~~~~~rrs~~~ 



. c«s.,.. .. , 
·;. . !. ' 

!A3A1~'- 05~~£'1(A P.020~A 1 r•116 026471 164227 060114 $-eXfl5' 
'7<'12~~ 00240~ 978245 A44052 16C'J0~ 1 

l.'.! 
-- i t .... ~ 



1~6CH17 4 
. ~~~27, P~A274 ~522~3 

~~-2-~_0 ___ ~-t~A~~-~d~-~--~--~~~~~~A~6_P_2~~-~~----~___,..~---~----~,...,....,.-
tA29 90~.4~~ 

:ff:80-0:0~ . 





( 

00~0Jt)f4 "140'1173 
0!1711, 

t272t1 
t.11017'' 
1:u2?oi 

~,:;;,,,··:+!'..: 

- ... ~· ,~----" ....... ~--

1037ll1"1 
1137!l'~ 

))VR3J 



m~~~~~ ~~0A~~ ~~A@~R 

OHHH~crn (1. OICl'OJOI 0 

.t:llft. .I ftl"" ; AT\ 1 1-, I ; 



~2FlP4 ~nt.1~1 

1'I A~ lit 0 I~ ~ ('1 ~ (Al ~ 

r?!f,)1 47 
.J.~~~HHH} 

~7?1~1 ~7~tA7 ~66146 12~114 01~1~7 
~~~~~~ ~3~~~~ ~~~A~0 ~064~~ ~7~1/4 

0tU!Cfl:1· · .. •·2,11·s1 ·te&:•i•:·• .·:·'e,2·s16e ·066175 

~~r.i11~rM" 

Mf.)~~(;10! Ol\if(.41'.HJl!'t 

Cl1E'J~000. 

~0a~00· 
f:0.i*":YI:~" .. 
(A ~~ lihiHhl 

0\ ~"' ~ " r,, O! '" '" 1;., "' '~ 
f'\"'i-'~~~ P0!?1~~!'1 

~A 0 ~:fU~ llt0 ~:Qf P:'fJ 

.., 0 0 """' 
.· .. P00:0:.,0 

.:· .. :1:1-.0·:· 
l.i1iti~t'l\1tb 

lih-,VFh;j~ 

~A~~~~ ~~~~~~ ~0~~~~ ~~~~~~ ~0~~~~ ~~A~~~ ~0~00~ 00~0~A 

QI VI ~rn r 11 '?I 'M f,11'.1 ('ii i:'1 lfr" fT. OI "' {ii ,,, " "' fil ~ ~ "' Vt vH'I V' "' IA ih1 Vt (i1 i;, VI r,, !)I ( ,\ ; 1 !II JI v1 .. 1 ~1(1! 

1,4 
~A1~~!!+!J--@+~~~!!i1.4~~~~!@~~!!!~~~~~~ie!f!~· 

<I\ r;, •.ii ?! I~ I' ('." (~ '1! (JI ~ ~ 

r;. V' i~ (/! ,, I~ ~ 'l'l ~ j1 '.) ~ r.a 0 ~ 0 " ~ 

~QiOt~P'Hl 0•!iJrJJtJ1~4 

~"fililff.., . r "~*~~:0 
.0.A=0iJ0..Q,,::: .. : ·::i0·A:~Yl:4.'~>;' 
~~H,,r,.~·~ ~~r,r,,rJllil 

~ 0 .A 0 1·, r~ i;, ;, 1)\ Pi~ (i1 (~ ·!' ,._, fiHHll 

"' 1.-., rH~ t~ ~ o- ~1\..' "' OI r-t 

~;.?:~-•1.~.~~~n.·~--~ ... ~·~ .. -.~··•:•·_'t"-"'!~l!!lllllMl!!l!l!~l!!!!l.!!!~~~.,.!l.l!!!!!l!!ll!lll!ll!!!IJllllllllll!!l~.-..---1111111!11!!!111_.lllllll!l!llllllllJ!llll~""---llll.llJll.!!:l!!~!I,!!!!!!!~~~_,.,_..,..,.,..,._...,..,.-~ 
, n10 }, e.r0·3 0··~ 4 

.R60:?~-~<. 
9'~42~1:. .. ---
~t~~7~ P7~7~~ ~~~?~1 

~ :., 1 6 ~ 1 1 2 4 5 " 1 

li'AA1J1· 
vl7"'5~<1 
~~7f:7~ 

".) l (.11 / 7 
PF,~l'-11 

~5tt~,.;~·:. 

1 ~-~'-?6 

·.~440''-;p 

!.~~~~wr,, t411HJt1:i11'1~ ,tq·\0~£~~ ~QIQl~OtOI 

' 8. 9. L•~t4. "'Oil $E>t.fJS 
~ :..i 7 ':'If.. 7 ~ Vl C-' ~·1 '' !~ n ~ \-" V' ~QI OI OI f,l ~QI 11 ~VI CiHiHH~ 

0i r~ j'll ~ ~ v- ~ l" ~~or;;· ~0-. A·ftfl · • -'~ tnt~·H~ et :;''':\.1':tt·'4t Pl" 
~~~~~~ ~0~A~~ P~0~~~ ~~0~~~ 00M0~A 

o.1'..\111p~~? r,;0~'~·~:0:. ·: .. -.~0Ni!!A=I .- 0~H.!00·0t · 0tilf.9'C'lil<. 

r0~t)t9f~ 

~'hrn00 

t' ta. '1" ~B:l!I 

.-.A.el\_•i....., ....... ~ Jlllllt.. .... 

~0C\00(1l "00fiH10 
~000.0tf.l · 000Vltt0 
00@1000 0000~}11} 



i:;;."1~,.r.£'11 l'."'11~'.?"'? 00 1~1)fi\l/l ti\~(f.~~~ ~"'1;,171~91 '7\111i0i00 OHH~l/\C'I~ 0!0~0"1~ 

::i·.~('1><\li·~ "'0~J·,,~ rrn~~QI°' ~~!A0r.AI? ~~~t1'71~ ~~Ql~~CA 0vHHH~~ ~0WH10 

( J ..• ,1 .•. · .. 1.'.·.·~···;.!.:.!.~.: ... : .. ~· .. ,t.:.:.••.' ... :.~.·.:: ... ,=.::.··.··.·.'·.~.C!.l.:,··.'.l.'.l'..1 .. :.•• .. •.•.• •. • ... :.~ .. ·:·.·.t.=.·.•:····::·~·~.:.: .. =.·.····,;,:: .. '. .. ·.:.·. }::'.:·:·:·::: :: <:;;:::-.::::::: .. : :==::':::::::·,::· ::::·:::'::::: '': ?:·:::=:::: . 
iaDW~~n 'ff.Vl'-7¥~~:' . Y.1"1~ .. nu .f:J1''0~(f,Jt ..... ,,.:1Jetf:•, : 0f0):jJ:t1}!:/,. ,,a0.f!il'il0 :9.f.;t:fi:0, 

'~"' 

V~P~~~ ~0~~~~ ~p~~~U ~~p~~~ 0A~0~~ ~~~~0~ ~~~0~~ 

~£.HHH~~ ~(1 1AOll''!~ ~·LA(10!P.~ (HJl"'~tJ" PJ'1J0!9''40 ~~HH'lotA 00!~~0!~ 

~0~0~~ n~~~~~ ~~~~~~ ~~I)~~~ 00~A~~ ~~00R~ 00~0~~ 

,. 0 °'"'OJ ot "'" fl:fl • ~ •~ 0 m ~rn ~ •~ ~"" ••• HH' "10.9J.tJ•a ·,~tt "'' 00 
ot91P~0.~ "'·~0ritA MHHH*'Ot "J009f.''4 t1tBt000 OJ .. 0.0:,0 >=000000 
00?.~l'HI , ,.: ,dft~.~t>' ...•. :0.:.0f!·@:P.~, ... t:U:0f.:0>:: ·.0.f:it:0ft, •·• ,P:!;ff:.0::<101: :,tJ..00.~~"> ·. 

liHH't~~'4 

t<-HH~·.,~~ 

910,;, '~~ ~ 
1000.1m 
~090~0 
0~Jf~=et · 

~ "'rA OI f'i t Cf. 4 t" ? ::> .1 r~ 9. ::> ~ ~ ~ ~ ?.·7 f) 4 7 ~ 6 QI:?? 7 n 7 Ol 4 7 5 1 t tJ 7 1 5 '1106 4 ~ 0 
~6~7d4 ~4~t~~ ~~2~~2 ~?76P.7 17~475 ~3A475 170475 0~7~~2 
~ 17~~'- ~\1,(t'M,,'i '070·414 · OJ740'"11l 001123 q.4·00:01 e~UHHU 17~f415 
834~7~ !:l~~A14 · 17i415 034J41'5 0064~0 A6~t9J4 00.200? 027i633 

........... ____ .:, ___ ::1 ........ 1~41.s / 0a-a;.t1s, ,.>,1~1:\t:A.':"7:$: . :,;.~:~:1::6::•0\:> ei:t::'?:::f>f)~ 0·017:45.'i, :,::-t.14475 .,~r$:;,,,:4:.~:;; +exts /£ 
t7~47~ ~3dd75 ·~~,~~~ 17~47~ ~7~245 1~21~0 1027~5 124225 ~ 
~~?d00 ~7~2A~ 1?4~A1 ~~P~P0 ~77735 167~52 164~~1 PJ7b02 
~~~~~~ ~~77~3 ~~61?0 ~~72~A ~7773~ 0~70~4 077737 067740 

m~:i .. ··· ~~-~~il-~~iB» &;:;~;~ -:-!~!-!-~·.-:-. >.,......,,:-:c--il·-.. ~-.~-. · -.,.-:"="~:_,,..,..i-;-t=;-f-.. ) --.llJ-----

~ 371 t t ~27711 ·A~~~~~ A~2~'~ 1~3101 ~37742 
A~~P0d ~J771~ ·1~7~~? ~~7~~~ ~0PA~~ 

' •. ·,: 0·t: .:;tt~::'1;•-'1 ·")~j,,.' :-~J?t0 

~~~~00. ~00000 ":"1:0.~~:f'0 .. ,·· 

t ; ?~7"1[j. ~~~~~~~ 
~A~~~0 00~0~~ ~~0~~~ ~~~~p~ 

----~-~':.2':~ ?I~ I/It-~~ t:l ~ l'I !'JI~ O! VI '" '11"I111 QI ';h 
CJl·~0:~f:.:1 ~~·~:00hl .. '('J~:m000 .· .. ·,.t?t~·~:t'J\A.,. 

C4~~!i'VIV. 

t?! f,H,i! QIV'r.-1 

00Q.f0"'~ 
00"00(1 

(1HHHHi10 Vi~MvHHJ ~vrn vhJ 1.1 

li'1''"0!ri!~ ~ '·"' v~ :il i'~ ~' ~;,)?I;, 1th~ 

~~0VifA'1JVI ~" i·1 ';l ~ j ~!. ?I V1C'l0.iH'·-~ 

Ol00f'100 ~0~0-~E~ 0:000t10 
f;'0fft~(;H" ~(~0~00 001"0. it;)~ 

-:r:r·....-. 
(., '.·!~_~: 

·+ Stl\C. 

$ A,bDR. ~~A~~~ ~0@0tm ~a~«•P ~~0~R~ 

~0 ~ V1 t_;<j ~\ : 00 Jt0 @.<~ ,: ' :.•·J.ti! 0 00:0 ~f' 9l&:0.;.:,:>,: 
0~~~~~ ~~~~~~ ~~~~~p ~~~~~~ 

(IJ0,f-7~'~ 
~~,/liiHH1 

0Ql0\~(,t0, 
•;i ,, 0 1,, !A~~ 

0~000< .. :t 00{1'.1v.1·~ 
·-·-·--

(., 'J, f?, ·:i !·~ JI 0;r~'~·.;v0 
~~--~~~.(,'.G ~ :t'. 

(>.?(!IL':v,'7! f';l!~i.J.'(11".~~ ~l.Cl\:?f~r.,0 (}\f'IQl~l'J!~ "' V1 i/q,, (I' ~ 'I ,.j ;/>\,';(I' ~I v 'I: .... ,1 '" •?. !~ f1''h) ~ :.~ 

~~~~A~ ~0~0n~ ~00AA~ ~~~~~~ ~ (~ ~ :H11il ,,, .1 ~i} V1 ~Vi (), 0 t11 (• (j j}, t:1i .· .... ;' '.~ ( · •.A 
------ ·----·· -- . ·-· 

~:4 1"0~0 ~~~i~'.~f)·0. ·:·f1~0ff·ft~ POl~'fiH~(.\ ·dt0~1;'1·91~ 0~•#00"1 @0000tl! ~~:~··'. i'itJt~ 

p11;~ ~~ (.\(7.r;, (i!\?.10q.=-.~ ~l'H~~~(d A~~OIOI~., Ql0~~0\1 <,q~~-0 0('1(H100 (}I ..,, .... 

ir-00~.fH~ 0 0'10{}} (~1 /, .. •i.'!r 

I 

-·- -~ rt~.?.J~ ;,, 0c,v11':,t'!ff<: J~c.,,0fl00:· f>f",ca'"'"·'-' 0 ... 0..(,l0~ 
e;-,;T:,. ·--·- ----- ·-~---

(.l {}' '·I ,·;, ~J ,,, 171 ;i) ~ '71 ~ 0 17. I~ (~ ~ OI "' 

' '1 ~ ~ l\ 'lt V-W;, (...., ;7, ~ fPl!H'I II! (A 

-----· -~~ ... ~~-~!.-~ Ol 0 ,, "'' (11 ~JI t1 "~ ~ (,\ ~ 
~'0~!ilCit~· (?l~l!t~fj~ 11,··~0?:~0 

'"'~(110!!~(1< 

111~(110lj)! :,1 

r11f'!ll'!CACo'VI 

,,..~: .• ,.~,, : 

~ChM~0 

"'M!-HW~ 

0 ·1 i~ ~"' r~ 
:. 
09'QJ~0A .. 

(l ""11 fl,"'"' rt: ;11?, •.1 G1 ~; 

'H1!0CH'• Ci '" V1 .~ ~-·· ', ~ I?! .. ~ 

1.ll~(Jl~vW tf 0 0 1•1 IJ I~ ·~-~ill •'I" " 

.Pi\J@f;\(~ (1 ~...,{~~~~ 0 (Jl~'i~;.A,~~ • .: 

~la_.. ............................ .._...._._..._ .... _.. ........... --....... --................. .... 

_?,~ ~ 7;;: ~ ~ ........ !_~ ..... ~-·~-!-~---=-;~--'. ;_..;· ~~.1,: .... ······~=··::·=~i=.L=:·· ,,--':=;;;.:;..:;-"';~:=;=: ........ =· :.;_, 6_~·~=~·=·~---!..;..··~--~.-..:'.· ~=-;--'r--'.··~=-~·~..;...~_;·""".··_.:.;·~-;--·~_.:.;~.;.._~.;.._· ~;_ .. , _0::...~ ~!-:_..:~ ~ ~'- . . . 

__ ~.....,..6_f"_· 1 ,.,-, t< 0 t 7 ? 7 0'1 '' !> 7 d .~ fA ? "I'.' ., tll !i "' I 5 -1 « I ~ I" 7 A Iii !• 7 IH 4 '1 4 " _.;. l ' 
~~?C!.21 ~277:p1 03.1?ftit UA5d5 t\0ROl~2 ~"'0fJIQl'1 ~0i12(}.-i71'TS~·-··-· -~-c-·--· 

~9t7'5A1 1'-45.~1 t~~24!11~ Ql70.26l 1602?7 ~H?.~21 {il27655 VIV134vri. 

i 7 !12-"-·. 3 .......... _~ __ n_0_·?_·.·is __ i,'-"A!.._· ,: -""'":":f"'-J! ... 7 ..... · ,,A;_,..: "-? ...... 4-"-5--'t..:-QI""'"? ... !='''* ...... -=·"'·· _..;.:;..l..;::;;;9='2_:_;7_::0_;;,5:__....:.1::...:2=-'1-..::::..~':2z::.5_ t1' 6 01 t 3 006 4 i-;> l·' 

~7A?~~ ~J?~?~ M27~77 ~~~7,7 

[Al A'?~?. 

1 7ll:>~fll 

('.17fH/ 1 

rl'I TT\I An ., 7-, 

·-···· 



r..-,i~~·114rn 0i~·J.•H·~~ "~ 1.H"'i!VI ~~mvl~'~ Ol~L1'0~PI 0t?IV1~~~ '7!V\\10(flfl> 
r- ~ l~ ~Vi(}. . ~ 1t1t;: (A"" 0 I'll!~ Vt~"'~ ~ ·~?. ~ OI OI 0 ~ ~ ~H'I ~ ~ ~ ~rn Pl~ ~ 0 frHH:H? 

h21a Jir-'- ..... ,... . J;JNK. ....... <flj(jll <. · ...... · 
!71"'7~7 !~Pl"'0A~ ·. ~4'00<'!0 '01'1"''-''~,.: :f'eet000 R0~0:0~< .,0~0000 

( -<...... f;l00iill~ ".th10t;f.l::,, · ~e0te:0 ... AfHt•*•··'·:: "'11·fcn;~'J .··· ~._~1 ·:;~;:, .. "'""'0 
r., ~ ~ v ~' O! ~ ~) ,.~ ot Ot ~ .c" V'm P t'I P '~~ "'~°' Ot0 t=t fiHH1 ~ vHHHH, Ci' 00tVI iH~ 
~~~~~~ u~~~~~ ~0~~~~ ~~~~~~ ~0~~~~ ~~0~~~ ~~~00~ 

?Hi'i ~ °' V' ~ (,II w 1 WA ,.,, -~ 7t vH4 (A (?: m ~ ~ (A (Ii " ~ 0 ~ ~ A 0 r.~ ~ ~ 0 0" ~ ~ ~ ~ !'H11 
...... ,..._._h-•• - ...... ..-•• _ .. __ _ 

GHHH'lf" (lt{t(40~~ ()10!4\~PQ ~tlJ:"1ftf!tJt . 9Jf)~01'!0 ~lf0 .. ffj :.:'~0'100~ 

P.0"'t'J0? ~~'0Qt0 . ~009'P~ . ·~~ctt~P0 ·. ~(;JOJ000 -~·l0'S0 \'1~00.00 
0ft"00:A aft:e00:0if:h::~!:UJ0:<'!ti'~ ·•· ::8:0\U'.l10 ·::'.:'. '-Ji00'0·0 · ,,.0.8i6.4t~/:!~:~i~.01;10·0. 

Ol 'Jh1 f'f t1 :'.' 

~0 1/iA0i.1 

v.10i40'60 
000000< .. 
~ QJ fA .1 vH1 
(iHJ VI 17' vi fi' 
0fM1Hhhl 

.·00tJ.0~0 

000'00'1: 
·0,•:0.0:e-0.&J .··. 

'"•".'!nl)l0i-, 
r.i!r,AfAOlt-~'? 

'it IA "' Cr ~ '-' ~ '1' 0 ~ Ot c-t 

00~~~(!' 

~~~A~~ ~~~~~~ -~A0~~A ~~~0~~ ~~~~~0 

~"'~~p~ 
l'."~0~tllA 

·. 0.0:00'10 

f.IH·'I "" fi Ii! Oi ~ ~ '~ °' I H~ 
'fit~.,,~0~41::···: ~'9:0:~0~ : 
~~li4(A~0. ~00ft~0 

~~:tf0.11UJ,.{): 0-il.~.@:0 

OIOl'1A0" PQIVlliHi'lc;, VIGH'!t-Hrn Ql(;;llitV)()i0 vHh1·11(;QI 

€+.0·0•~"~::::;·;'''000fJP ·.·~0r:w1rtf ·0:~l•00~· · e~:f.l@:lf:0· 
~:~9@;'-4~. ·,.·1'.1·00.000 . '00li0t:' .•. 00::e-000 .0·~·~00~, .· 

· q''~0.i·O:ftt:···.·.··-:::e:·l:~H1100 .. •·f:;,f;0;~~:t:::: ·::tt;il4'~~~; ... 0-~.Vif:~,····. 
... ·: 

:: 

Q~0~~~ ~~~0~~ q~0010 ~~~0~~ m~~~~~ 0~~~~0 ~e~0~M ~~~~~0 

P0~~~~ 0~~A~~ ~0~0~~ ~~~~~~ ~~~~~~ ~~0~~0 ~0~~00 ~~0~~0 

~~~~~~=~==~=~======~~~~~ ~.4A Ol6'-' 1 ?.3 ~~":~A.6' 11i,=35 .· ~.MU13 t 1~736 002A00 179737 11<47·4:0 ··· ··· · ··~ 
t 1 •17·1~ 1147~HI:! . t 1A74~ :f5P741 tlH"?A01 0,2:7·~2tt J14,740 0l0t1:0 .. .j 

......., _____ 1L_01_;~_,_..:;_f~t4.....,;:· 1::".""~4.;w;.;:'fl-.;i;.i;2', ...... :: ,"""'4~:,t1 ..... ··~·.;_1....;.;4_;;;;..2_· ..... · ~..;;_.;;. 2:;;:;;,.;;·-::i~··"~···~~·fS..;.... _ _:.1_5_~~1 '-· ___ t ~e~.::a~1~1~:;$~::7.;..;...>: _..,•··•·;;:....•~•e~:•~?.;;...:···e...;..: . .;.....··.· :....,.:1~1:"4.'~~·7-=··~4-·~-"" ~....___..........-:.~~~ 
tA~7~7 ~~t7?3 \A~7~7 1d~7~7 1A0743 170737 ~~74~~ 027~j3 
1). v' ? 4 ~'\ d 1 7 ~ 7 ~ 7 ~.I! f d 1 ? ~·'. '"QI 7 .-? ~ 11 1 7 .1 7 A d 1 r, Ol 7 3 7 ti'~ 3 0 f1 .1 ~ 4 '11 t 2 0 
~~?~'~ P~77~7 1~~7~7 1~47~~ ~7~77~ 16~737 ~4~0~2 ~7~~~1 

~- ~~17~~· 

17A74ft 
Ol~J 121 
1 ~iUt:1 

~ p~·ll'-',:;, 

04~0:t'l1/ ::··-4t0T7 fll:4.g:(4:~5 f'1t"·745 t604lt0.·~f ··et1UJ:'12 114734 
t6~7 A 7 .,1'ftl':t121 "'"' ~·2;> "'11~r-'6 2 11 •733 .e 10'014 1 a01e0 
f~fA.7:"'' :f:t,P.•41.1Sa t 6·0747 .. 00~020 t &4·75,lii·: :•t;14:·1:;54 164.752 
C.t ll! 1 2? ".? <H·: A 0 1 ~ 1 t; 4 7 r; " __ t_7_4_7_-~,..._-,...-~, -..;~ ..... 4-7 ..... ,4"*"f;....._ ..... t ..... 6""""CJ1""'"''"""4-,---Cll~· '1 ..... '-1...,.:> ...... ~·.;,.......'-

1 1 .IS 7 ~<4 !~ 1 fl\~ 7 A 1 ~ ~ 7 "7 1 7 t~ 7 f) L~ 1 'i Vi 7 4 7 QI"-' 1 7 2 7 0 1 0 iA l 4 
\ 1 II 7 -~ 4 1 7 1,;? ~ 1 fA 3 ~? fd 1 1 A~ A~ 'JI (iW 111 VI? ~ \1kH~ ~ 1 ~ ~ 7 7 7 3 1 7 77 4 4 

~---~-·E_:_J_·~-.~!-.~-~-j-j-J-,-.~l-i_l_i_~-;-~-.-~-~-~i~S tEi-!i~i~ i~~~ 
~)~?A1~~,~1-~~~~~~~~~~~M~0~P~~~2-"'-~~~~~~~p~~~,~~0~1~~-,~~t~1""""""'-1~7~·,~·7~···~-··~4~·""~·~0~0~7~7~6-7~··~~~;2~1~7~3~~~_;;.;~~a-.-

)_/~--, I?, r-12 t1 ~ OI i"I 7 i~ ? " 1 1. 1 t1 5 5 5 C\ ~ l 7 ~ ,1 OI 4 '.) ~ 2 1 tn ~ 2 &i' 4 Pl ~ ~ r11 ~rn A 
------.. -Pt44~40 00~0("~ ff20t:(,li.,4 p::5:~12' . ~0000t0 ~00~·et0'. or~·00 0~ 

~42522 051117 
~·0·T~§.il:"' . l6r4!001 

~2!Jllv3 

"'~vH2 
051040 

-·-·~ 

(A11H~0'4~ ~0!~.Qlf'M\L (Jf 4.4'51 6 05~:1'5 052't~'1 tn 
___ ~~q:~_'Ja4:~. -~~;~,0~ ~5t4".0 ~O.Je0oi~ ~66P37 

~~,7?7 ~1~A74 ~~5~~0 ~~~0~A ~7~~37 

, :fN1·2!'4 1 
126fl'l22 (i4/)ll\ft'~0 

f'l!l ~ rJ; fH>, flli yH,1 Yl f'I '.,, ~~I}}(/)£~ !1 r;, I,~ f'1Ql0 r 1~ 0 ~ 5 4 0\ •1 Q\ fil 2 r., 1 II.) 4 

...... 11111!~~~.~~;~6~,~··4·:~~-. --~~~~.~~;~:~.;·: ... ~ .. ~~i~~~.~~~~~~~-;~,;~6~0 ~;~~~:·.~:~~~:::~ ... ~~ .. ~~.~~-:~ .•.•. ~~t~p .•. ,~1:·1.·~~-~----·- . 

<UF-11.; 

1>1611~ 

?i7f) i" 
"1 ~, .;H1" 

t.S.61 t6 t 7(/lfJA . ·~02(.403 0?.6HU 0HSl20 Y.hJ c. i 

~~::6ktf,t>::. ~0,002· .. :::/'12~9110 0~6t1r; ~i:62J 13 012:iH15 . l~.~~+; 

,"A 1 f~ ~ ~ .1 r~ t r;, Gi:; 7 'Ji 1 II '.~ ,~ f) Oi\'11042 ~1?-P?? 

:.~ 1 1.i"'.., ~ r11 fJl C'- d ?- P'1Vtf,llVICI' 1 1 c~ vi 4 V'I V\ 1 r'I VJ?"" 

f'4t11;fi1~4 P.f OH~.t1 .0 (,tf:!~ (;l '!l~ ~ 0 -0 

. "'~"'"nt~ ~0CHH~0 f;l'.0~0iit" Ol\-10000 0~vHHH~ 

'!09'Q.~~· ~~C40P~ f.:09 (a 0 ~ (1t100Qt ~0"'Q00 
'·' '1 (1;,, ""~ f'll O' ,_.CHA Iii Ol(iHHWVI ~~vHHH4' CH\ Oil'.~ [,} 11 

... ,.... y-- ·- -- -

I 
·.;·•' 



.:qw,,r,fA ~(,,fA~fJI!? ~!ilV1J(Jl('H., ~rA~f,JOI~ ~"'Vl~0" ~~(HHH'Jf 000~00 ~~(AiJ1~0 

~~~~~~ ~~~"~~ ~~~~~~ ~~~0~~ 0~~~~~ ~~~VI~~ 00~A0~ 0~0~~0 

(~~ ~: 
~~~~o~ ~~~~~~ ~~~~~~ ~~~~A~ 00A~~~ ~~~RA0 00~~~~ ~~~0~~ 

r" ·J. ·7, (IH1 \?. ~A '11 l' OI 09 ~ °' ~ 0 ~ P ~ (.1 Of 91 "' Ot ~ fl OI 0: ~ c.'Ht t1. Vt V' 0 OI 0 0 c;\ Qt 0 ~ VI QI ii' 0 ~ 0 0 

~~, 1 ~d~~l ~5P2~A ~~~~~d A4~1A6 ~Ol,A2A ~2766~ ~6~147. ~03~~4 
~A~1~~ ~~'~'~ ~'7A~~ ~6~2~5 ~~~~~4 P.4~15~ 0~?~20 0276b0 
~~~1~1 ~030~4 ~4~,~~ ~~'~'~ ~276~~ ~~~146 ~7~1~7 ~6~1A4 

~~1~~t P.4~~~~ ~5~122 ~47~~7 ~5t1~1 ~4644A 5 125 ~47~40 
~4~111 ~46~ 7 10~000 77765 ~ 
~~~A0~ ~0~~~A ~~0@~~ ~~~A~~ ~~~~A0 

-t- ;;.;;!~. ~?e; .. ~~-J~;~~· ~:::~: =~~m ·· 
f' f~ "n r11 010 (.11 Ii' ' 1 ~" ~ 111 ".'·~~-"QI ~Ii' ~ ~ ~ ~ OI 0 OI V1I ~ ~ fllil ~ 010" (4 '°" (A 0 Iii L~ i;, !~ QI V.HH~ vt ~ 

~APA~~ ~~~~~~ ~~~~~0 ~~~~~~ P~0AP~ m~0A~~ ~~rn0~~ ~0~~00 

"~~~~z :~0at''1::A~ ~~0'0:'1:1fif .:\:'pi:f1:'00f:Q.f. :,•·e:0enH1 · t.l\~fJfl:Atl · · e000fl0 0'0Ut0:00 · · 

P ~ V'I iiJ 0 ~ .:··· r;,,0 ~ 9 91 q , ::'.·.•_::·.: •. •, •. ,.,·_,•·:·.:"_*.·,.·,·.· .. •.•·_•,· ... !.·.·,·,,·,•_,,•_,.•_.«0.•_• .. :,·.·'.·_a.·"." .... •:·_ .. ·_,:,' .. ~.'.·.·_•:,•,:, .. ·~ .... -.'.·',·.•.,·,• ... '.·_.,: ... '.,:'•,•_.,:_.,:.,:,.:.,·_,:_:_, •.•. ,._·,.·:··.•0.Pt ..• ,'_i.· .. ,: .•. :.•.·~.'.:_:.•.·.·_:,:, .. •.:_~.:···'···.=.•.·.· .. · .. _'.·.~_:·:~ .• ,._,'.'.•.•_,_·,_:§,~.''.·.,_•,'".•,_:.·:: .• •,•.·.'.,,:· ... 0 tt~0 ·" 0 l*'1f0 0 00 0 0 ·V1'1·'il0 000 0 ~@ 0f4:fffl'10• ::a10~1:~:11·: ~~~~~Wl",~f: ¥.l:P.~V:W.'V · ;.f;:f@.:00~: ·. . 0:-'-,.~i·i~) :.,.}~0'00J~l.• faJ·-~·3,.0.··:, :,. 
~~0~0~ ~0~~~~ A~~~~~ ~~~~~~ A~~~r~ ~~~~~~ ~~~000 00~000 

~~~00~ 0~~~~~ ~~~0~~ ~~~~~~ ~~~~~~ ~~~~~0 ~~~~~~ ~~~~~0 

~000~~ ~~~~~~ ·~A~~~~ ~~~~pp ~0~~~~ ~0~~~0 00~~~A 000A~~ 

~=~~=·:":" : :::::·:::::::. ==~=::::· :·.:',::::::::·:·. :·::::: :::::'.:·: ::.:::: ~·:::,::. 
n .. ,· •.:1.·_r.1_, 1".·.r.t., ·,.··.&·,,· .• · .• ·.·.: •. ·•• .. ··.·.Bo.,:.·.·_·,·.:·'.',r.:,·.·._,··.·:_:n··.·····'·';.'Q .. :·:.·.,-.'_·,_*_'.·_ .. ,'.','::s .. '.'.· .. '._'·.·.·.'.·_,'_:,_::,· ,~:~~:,_.i.:<~ .· .. _,•,_,,·,.·,,·,·.·'·.·',·,_""'.·" .. · .. ·,:·'···'.•.a_·•_.·,·,':a:,.:.·.;·,.···:._:".: .. · .. ·.·· .. •.· .. ···.~ .. , ....... · .. ~·:.·:·.'.,.··_,·,,•_· ~~~r;t•~~ ~: , n*: ·· · ~ ~0n 01'li ·. ra ·· n ~Jlf.:lf<'n~ ~1::rr'll'r~,,~~~ '\!!:i~r:1:~i0:~ ~,~·~:rl'f~ ,~=Y'~';;,:.-.~ r~f.l.,/.-:y;_ •:)0~0r-i.·:.YJ . ·"!10~.,•~···· 
~~~0~~ 03~~~~ A~~~0~ ~~~0~~ ~~~~~~ P~~~~0 ~~~~~~ ~0~~~0 

r,p ';~ 1,:, i,c '°' !'.".!'"~ P ill ;'ll f1 ~ (JI C1 ~ JI ~ ti' Qt (hH" P. QI ~ (1: OI ~ ~ Ii' A 0 ~ 0 VI "1 ~ ~ OI C~ iA Ol 121'1 0 ~ ill 
;t. '-1 V \f. .,\ J ~~IA f7I !.~ O! 1?, ~ ~~QI~~ 91 QI~ ?IO! iii ,-_,QI (,A fi' 1~ ~ t7 :/10 I'll~ 0 ()'. 0 QI Vt LA ',A 0 \1~ 1 1 ~ ~ 

~~?A~~ ~~77~7 11~~43 0~~27~ P6~1~~ ~7037M ~A~tt5 ~176l6 

"''''~71 0!7A:t1' r.•n37t17 rit7~4~7 t)J60!t 15 ""7~7?6 i;,n3l5t e737'1.7 
___ .1_~ h "' 7 " i; ~ 1 ~ 7 ~ ~ f~ f, ~~ 7 3 1 ~ fl 4 0 S\ 1 1 1 4 r:; ~ n ~ 6 "-' ::> ~rn ~ tJJ 2 ~ -" 2 0 2 7 6 4 1 

:~mij ,f:ii~. sm~i &i;,~;m m~;,. mm . mm 

···.-· .. '·,• 

.·.:: ;:·: 

···,·:(;?;: 

......... 
, ... 

x_:.:--

.:.;:: 



177~77 r0n~1~ ~~~~p~ ~0~0~~ A~~~°'~ ~~0~A0 ~~~0~~ ~~~~~0 

Pit75&~~i'~~~,0£\lf l\:\~;w-. lt(l•"'*'· <•a.0til .; .. 0.000k10 

~~~~~~ ~0~~~~ ~~0~~~ ~~PA~~ ~~~~~0 P~0~0~ ~0~~~~ 00~PM0 
~~~0~~ ~~~~~~ ~~00R~ PA~~~~ 00~~~~ ~~~~AA ~0~~~~ 0000~~ 
~MP~~~ P1~~~~ ~~0~r~ ~AP~A~ ~0~A~~ ~~~0~A ~0~~~0 A0~A~0 

AA~~A~ ~~n~~~ ~0~~~~ ~~~~~~ P0~~~M ~~~~~~ ~~~~00 0~P0~~ 

~A~0~~ ~~~~~~ ~~~~~0 ~~~~~~ ~0~~~~ ~~0~A0 ~~~~~0 ~00~~0 

"~ 0 0 ;1j ~ ~ .... :1 CA cH~ ~ 1:ii v1 Ci!"' (?I "'~ p"'"' ~ ~ 0 ~ 0 vHi' c~ 0 0"' °' c;, '~ ~ •J ·3 0 CA ~"' ~ 0 "10 
"~~0A°' P~'~p~·~ .·. ft0~':f-J00 tf:0:09,~~:: ,.'.:ft0'?01'A 1!0''00ll:•:. 0·~JUh1t'f: '9"::ff0~:0i 

~ H 0 ~ '~ 0 0 0 ''°'?-~ 0 . :. "'"'·~.:~~ 0 .< .. ·.:.•·.·.:.:.· .. !."'.·.·.·.~;·~·:··· · .. ··.,i·n.~ ..•.•...•. '.·~.-· ... ·.·, .. _'.~.·.'.-.'.· ... :,:.'.n0,:.: ..... '.,::.: ... :.:,. .\l~ C! 0 Pl 0 ?,£JJ:@:0.@:0 . · 0@000,0 •4.lt·'~:'-:0, .· -'""""'9!-""-0!~~~·~ · :~i/1.00?.0: ::4~::00:il~0.0::: 'f.f~Ylw~:w .,,:,:@:~@"000 · . -~·~:~ft.jf}l::· :l'.,0:0.,;0,,; ·,:'.,.l,tJl'@~~h.;: ·• 
,,,~.q·,;i:~,,. ~~-;cH•nt~ ~"l~~QI~ ~(jffilliH~OI °'~~f.rn~ t;l•1'0PI~~ 0~11101-H) 00frnld0 

.ld" -----~~~~~-------~~-~~~~~.._ .:.~-;1'AOl'17? 17~7~5 91r,111.i73 Ot737~3 060!'0~ li'73722 cA74270 057732 
··~162;; ·00,~fM0··· ··?.1012,;t 'l'.f;bHns1:'' ''''73" 1 t•ss.6 "· ·4210·. "">-':.:r1 ... <:: 

__ ---~:~::; \:i'~~~-· Al.~~==• f,1;li':= 1. :::-~:: ~;~~:. 1~~=\· ;~~-; 
~7Ad74 ~6~7~J ~~64~~ ~7A2~5 12A5A0 ~06400 A6~1~6 ~~2020 
0 ~7h~~ ~~~7?1 ~701~6 ~6~tt3 ~~'A2~ 124737 A024~0 ~67734 
1!~~~~ ~~0141 ~~37?0 ~7~A71 P~?4~~ ~7~245 ~fi427A 0577J1 
tJt~2~01 027611\3 06~•6'3:.0 · t a•t•2· · e0·6•00 960262 ~ 42· 2. tun11a· 
f)i~7674 .f'0?4tt0. :07@:1;.t't: 0·074t.0·'.°::: 124544 A60l:t2 05~111 02·7lS.(1a 

-(:_,-:;:-;:-:· !=-····~:-:· ··~:-::· ·~=-· ."·--· ··~·:~::-·~:-:::····~:"':-::-::"'~~_:,: ....... :'""'::: :::--!~···:·~~<~~·'"::~::"'.::: ~:---· ..,...:."""'..~~"~~··!~,~~·:?~·::~~;::::: ...... :::::'-':;:~··~if":::·;~;~::.~:-:· ~~~:~. ~~,:~~i~~: ~~····~~··· ~':~.:~-::"'-:::':'-.: :~··~~:~··· ~·:~: 1~,6~"'-;~"~~··~w.w: ....... · "-"--.......:....:.~~w:...:._~-~ 
~2rn~4~ ~4~117 l~~~00 ~~ot0~m ~~AAA~ ~~0~~A p~~0~~ ~37777 

(A 4 QI i.HH-1 ~ 0 O! r,, ~ 1 f.ll QI OI ~ 1 !5 flt ~ Iii ~ 1 4 ~ ~ ~ ·~ 2 4 1 7 7 7 ,, 5 1 7 7 7 5 7 0 6 3 7 ~ 3 $ E$. (3 
-1T<i] t1PI t60"f'tt1f'0 1107':~1 . t tta·~6 A'0l 7~7 QI t0~72 t 64742 ~0 ........ 5.,,."3"""'· 7 ... 3""""0...-. .....,..._.-'l!WI~~...,__..--"-~-

;:~~~~ ::,:;:~Q;, ;:~fl"~ff:;c=;a: ~~=: ::m~ :.:~.: .. ~;~11 x 
7;1 ,. ~ /:.. 

-· ..... __ iA ? ~ (11 ~ '11 2 t-1 Ii' It ?I "I 2 ~ 0 4 ~ t'I 2"' QI A 0 OI 1 O! A 3 4 ot 1 ~ ot 4 5 ~ ?. 0 1 ·~ 
~?1~4~ ~~~~~? ~2~~~~ ~2~1?5 ~51505 ~51~4~ 

~51~~3 ~t~~~~ ~4712' ~5~1~5 ~6~077 
--- ~-W6.7A~;;;r:~~.-·=o,,..7...,..t~'?.~·a:;;5':""'. --:;;::0--;;-.'>-;:;;0~P~ •. r7i0~"" .. '.'"".". --::-;;;~~"""",·.~: .. -.0.......,. ·0= .. ~·."=-. ·;s:--. t~. -,,......"T'm-'m"":m:~,.".'7"1"::1r .... 4,., .. , .... _ ~---.. ........... ,..._...,...,..._--#.,.------

!i'l:ii t t?"' t1t~.Hi!v~~0 P72P134 06::?!30 072041 
°' 7 '0 3 7 ~ 0~.Ql0 4 i. 6 fi1::f1' !' .. :!::: !.:::.:.,: .. ·.:.fl., 3 •12 ~H 2' 0 0·0 ~ 2 

-·-···---~~~-~=-=--:-=--~~'±"::::""'-=~~~~~~~::.---,:.-~~~-~-=--=-...;.......~~~-r.4;.__-~~'""'------.........:... 
~1~~~~ 1777~? ~1~1?1 0~24~~ 01~?6 6075t 
t ?.Fi' v•?I ........... _.._ .. 111!14~~lil!il~li!i1-'ll!!~ll!ltlli!~ill!i1~1-9!11111111. _llm!1!1ii!3!.1111 ... 

111110t~~!i!lli"'!lii1'~. ~i!llCll~~~._...__ 

~1~1~1 t?AJ~5 ~~~~~~ ~7~''' ~6~?~0 ~7~174 P7~175 
OlfiFd73 ~:7~t7:7 ~162·~:1 . JA~t71 ., :t7~177 ~02003 026165 
Yl~Cl\727 1 A~l:77 . f76J11. ·. ~~6'1.?1 .. ,~f.fiJ-?002 

"'~c7 (A 7 ') 1 7 ~- (JI 7 ~ • 7 .1 !'116 6 J 7 3 1 ~ 6 1 A 1 (} 1 Lil 1 7 4 ~ 1rn !II P. ~ "'Qt 0 "1 ·~ ~ 

~ .... ;" 1;>1 0 <A Vi " ri irn "'"' "' 0t 0 ~ 4 ~ t'I 11t 1 fl 2 ~ i "' 7 ~ ~ ~ 1 Cll 4 :? 2 ti> 2 

_....,_'.~...-vi/ t' ?:-;;1~-:-;~~~-:Ql::'":Ol'=6;;:~:;-.;?;;;:~~~~r-?~6 "='? ::-~ ~5 .... ~.6.f.ll!!?'!!?~?-ll!Ol~0~7~0~~~A~~0!!".!4~4!'!1t1!'!~!!"'1f '!!'·"' _.,.,,. .... ..._ ____ :-----,--· 

~A~~~? M ~ 889 «0•0~A . ~ W 
'.;'" \{':~ii'~ Qt·A~q~"' 00m~fH~ 0?,~ 0"10 
(f.(.ti{'~l"OI "0~~~~·£f.. ofl0·00.:f0 000000 0~!?'0t40 



0~~~~~ ~~~~~~ ~~0A~~ ~~~~~~ ~0~~~~ ~~~~A~ ~0~~~~ ~~~~~~ 

~~~~~~ ~~~~~~ ~~~~~~ ~~~~A~ ~0~~~~ ~~0A00 000~~0 ~~~~~M 

"Ql01a:"' 't:"'*tt'I',. ~ffe'0:~ ~:c.'i'AJt''~': ,·te.f10tC'IA · 0·'-·••i1°<':,::,10•00fl · "''"00 
( -'/191PMA tJ10fl0.8 '1i1Utll'IJI · f1".tJlfl0Clf ·Olf1AltJ180 flB~ \.,,,4'0:0 ltrlftHJ!l (,' 

. --~-~ ~:: ~ ~ ...... , -:-. ~ ..... ~ -~-~-·~--~ :-'t_Ot_1·: ....... ft.._~ '1 ..... r'ltl....,i!t e...,0..._:·..,,:--· ..... .-....... :.-.::..-:-·:-,.....A~'.!-·:".....,:""' .. t..,.-:"""': ...... :-:-:..:-·--:,.., .. :-1.._.-'Vl ..... OJ ... · :_~.-'0._f~\,'.:.:.;;:;?~~" 
1

0,...• ~;;,;;..,· _'·0~· ·~0• ..... ~ .... · . ._'ff__,0 . .....,·0 ..... :-~..;.~-~,.;__-;____----';,,...,...._~;,,;...,...,;.~ 

.. · \ 

~~f'lt~H"~ Cil'iH~~"'~ PIQl.-,,Ott'I~ t'l~C"OIA~ 0'0~~~0I fi'CH'J~C!l0 '1'0~00"'1 ~etP.~ldP.I 

~~~~~~ ~~~~m~ ~0~~~~ ~~~~~~ A~~A00 ?00~0A ~~~~0~ 00~0~0 

~ ~ ,,·~·f\•'~ . 1:0'1'-0'e=~:· :\:·-.·0:0efh•0 0:~:f!t1!'fft( · _· ~er00s Pl 

. ::::::~ .. ••:;.. •Jj•:c. 
~~00~9 00~0~0 00A0~~ 

~~0~~0 ~0~0~0 00~~~A 

;_._._··_.'-·,·:; __ •.. _:· .• _._:_e_._.,.·_,._._ •. =.•_·:_ .• • .. ·~-.•.J.;_.-_: .. _:_:.:: __ :_.····:·'·,·.•_, •. , .. :;_ ..• _._.,'. .•• , __ ,::···_;:.:_·,,··.l.,:_;:,,; __ ._•·,:.·.'~-:··_,:_•-.·,_:·_··:·.'_• .. ~.--·•_•_ •. _ •.•. -.•:_·.·~-·-·· .. _.-•,·_ .. ;_" .. ·,·_ .. ·.=.·r.a:_·_·_--,·_ .. ·:·:_·. , ,::;:::: · ~ v;a:;w .. { .. ·:,•"""~~v~ , )f,:-::l_;l:i);' : 
~~00~0 ~~~~M0 ~~0~~0 

~0~~~~ ~~~~~~ ~m~~m~ A~~~p~ ~~~~~A ~~~A~0 ~0~0~0 00A0~0 

~~~~~~ ~~~~~~ ~~~~~0 ~0~~A~ ~0~~0~ ~~0~~~ ~~~000 ~~0~~0 

:oi~·t3'~en'I 00:~~~0> ::-:::=m':Pfe'•t.f1:9:: !Jt'Ol''Cflt'ltf''· :.:1·e'~0:or0: ··. er":e:cn1:et .:1000:00 ~0"9',it0 

0011t.0~\ll 0:000M' ·.i.:.-.t.•~-·~.·_:·~--~_;;_ .• =_-~_::_·=-_:_._i!n_•.•C .. :.,~.:_-.·.· :_· __ •:_-_ ..•.•. ~, ... _ •.•. _;,_!_-_:;·_~_•,.'._.'*',:_•_:::-_;,,:-e,_:::_:._.;_'. .. _._, ._ .. _:.,_,_._; __ :a,A ____ ..... :_'.·._._._·_:_a.A ____ •· ... •_,~_-•·:_-.'_!_.;~_•_, ._ ... _~_ ... ·.·_ ...... '.:_!_._:_·.•_:.~_·_._._._ •. _._:.·.~_-.-.i~.:~_.,_:,_• ...... '*_"'.;_,.~.~-'--::_-_:.\_:_:.·~.::_i_i:_;_l_;.!_~---·:_ ... _•·_t_•.~_-.·_:;~_· __ '. __ :_•_!_-.·, __ ,.·_n_e.·,··f···_:,_:.•_._,_: •. ',:,-.. ··_·. __ ::_:._:_: __ ._._:_•·,.:,_•~-·._-.:_·,_::_::_:_·::_n_"_-_=;._-._,;_s.0 .... ·.-~_-._.: , (J.!:00•0:.00: :< ·':~,0ffil-:ft:,;·: "'., V.:f:""'-:ftl•"~ . v~P:n:~ ~~w"'"n-1 ~g~.,,-,:Fv:~, ~Yrn:1'0;1 w v 

R~~~~~ ~~~~~~ ~~~~0~ ~~~~~~ ~~~~0~ ~0~~~~ 00A00~ 0000~0 

~f~(l~{"'" ~Q!•J!~t'I!~ ··~~~!fli710 ,.,,.~~~QI· ~'°'°''"~~ r.H~0"'0t~ ~"11~0t)l0 
~~~~~~ ~0~~~~ ~0~~'~ ~~~~~~ ~0~~~~ ~~0~~~ 0~~0~A 

~h17ivht QI 

00?.·.1w~ 

't ~m~~ ::::f ~\,··:;f,~ir;~jl:k?~~: 
rw·,.. · 'au .:.· .. · 
0~2~·8:0·". 17t3'753. 0737·6·f 
0·3 3 ts2,,, .,; :rt7::8',7:Ji2 ...... :+•:::i::z,.;1,2::5.:6 
P73753 rA17725 
~63753 Otri11723 
P,27766 ~5~76~ 

~'7~~? ~~~7~~ t247~A ~1~~7~ ~7~7~4 

~•17~1 ~•37~• ~7~7~3 ~~37~' ~5~757 

~-,, ~' 5 ~ :0021•:1::2> \'·~·2·1·e·em- "'fl'0:1.a:>:,\' I'.· ·31:41 

·.·~.~~~.i,; i)i{~Jlf; fi;~:;,~.;• ! :~~~t~!)~~i 
11d7J~ ~7~7~5 ~34261 114545 00~~02 

~~771~ ~6~B?~ ~~3~~~ ~A~~~d ~~2~21 

~M~~3~ t0~J~t ~~0515 ~~~~t6 1021~~ 

ti\ 717t· 2 ~ :1'·:· ·. ,., : • trt.,=·~~:5:-:· •::::•·«s:r.2,14:;1 f:rn::i: · w• ,, __ ::1:- .. · t;e3 

m'6A 12•2:• ·•01-~04 
0fll3=el,4-' · ~40·122 
:•''-:*•·lti:l>'<'.\IA:0~ 2:1, 
(~0'11et~ t rrn.7 7 61 
124554 Ot6~517 

1vt27~5 124b20 

~:..::.:~. ~==;% ~-£~4:1tati:::~ 
--~ 

1•·21t~:,,,. ,,. _·a,00·0 
Cl056tf . tlJ'1J6004 
1.:·~?~:'IJll~:'.i:''.:11•0~-~ 

~~@0~~ P~~A~~ ~~~0~~ ~0A~P~ ~~~~AA ~A00AA ~~~040 0~~0b 

~~7~20 ~4,11~ ~4~1~~ ~~~~m~ ~2~t~5 ~~~~2.4 ~~~~~0 ~637b3 

~u 
1-'~A ·t fd?37}• 94:(Jt°'Clll2-· . !J.t'?'1:'4l!':: ~4''°1\t·'l;7'.• <,·ff4"'0!·356 ~73746 

Ql1.2ttil4 
064U7 

t6(~lil910 

1707'4~ 

'1'60001 

001222 
e26J a6 
044:'.00,6 

f>l t ~til5'6 A5tA~''4 ,' n,~:f0fJl 0:?:6·Afg:7· '.1'601 A~ 
~.60129.*: ~-~'":A. -~ .. \..:t:t:I-·;.;;, ·::u_,)::00:e4,,,.~, .• ,::11.01.A2 
17d743 A~~?.~~ 1~~AAA ~~12''- 01~~5~ 

1~d/4? 1347~1 ~2~P1~ ~'-~13~ 16?742 
11d~A~ ~~~~~2 ~~~0~1 ~1~~5' 1777~1 

~26~33 

07~V'~6 

12474d 

16~743 

~3~2t>1 

{;,(.1~4~0 

:~:m\ ":::it1f ;, :,:~~~t~ii~~;m::. ~t2t-~ >::::,:~ :=i:~ 

;.-'5Vl ~!l 4 

tld733 
lillV.~46 

~41505 
1 !Pia t ~ 4 
it ... -: ..... , .... ~::& 

. Pl20043 05413'0 

~!'-1~A ~3?1e5 11~74A ~~7777 a4rn~~P. 0374~0 
~0~~~q ~~2~~1 ~2~t?~ ~?6123 ~641~Q ~~,~~~ 

~~~~~1 ~~~1?3 12~11~ 114545 ~~~~~? 000~~1 

111:z-i!k-. >~-10:1·~~\ :·.,ft':~t7~4-·. "10261 114~ss 0024-00 · 

---~ ..... ~~~~~4~-.~~--.. llil!~~~~l'lfl··--0~5~1·1~7~······ .• -............. ·_:_.,:0::1 ft::t51::/· 
06f;~ l 1 

'.'. . . . . -: ·- . . / :.~ ~ 

~jC.f~GE · {:~:,~ 
:%'.:'.~ 

··:~~?. 

,_,._:) 

<.'i1 

;. ":. " ·.·"·"· .. · ... _.: .. ·.:·,_ .. •,., ..... :.~_:_'._. __ i ·:-·:· ·:::.:;:· .; .; ~ 

·.····:·.::··:·'·' 

_ .. z; 



l 
'* ~ ~ OI ( ~ '"'' ~ '1iH-' fit~ f_, r;, "1 P. '4 '4 ~ CHH't <-9 ~ ~ "''-' 9' '4 Ot OS ~IA QI "1 ~VJ ~ v1'itvHH1 

· ·~~~'4i·;,;-·-··"··0'0'ii~•''"''tini"tr·,·~-iiiAJ .')' . .,•«i•e·--··A"i~'919tt ··ee~~iA·~·~· 

''110tOl0fA Ol00t0~\I Off9fH~0 CKll~-'0 ,:· 810Ala {>ifJf0ftf ir!009'~0 
A.041ttf..~ . 14"~0.l;fJ' :: .3;0"0".~ · · :#0'1lf.fe'::::_.·•.:'ttl00•0 · .· .. 0~f~:fit:ei<.::=·~··~~000 .. 

pf00i"i0i ···········- -· -·- ·-···-----·-. ·····--;-· 
P0?0~0 I 

00~:0:"1~. 
~~~A~~ ~0~AP~ ~~~~~~ PA~~P~ ~~~0PA ~~A~00 0~~0~0 ~0~0~0 
~~~~~~ ~H~~~~ ~~~~~~ ~~~~~~ 00~~~~ P~~~A~ ~~~~0~ ~~~~~~ 

~~p~~~ ~~M~~~ A~~~~~ ~~~~~~ ~~~A~~ 0~~~~~ ~~A~~0 ~0~0~~ 

Pl~H.li9J9',.,. 0'0q~t't~ llff~W·P"' . •'~00.'fif'1f;. ta."·:P\000 P.~''0.l'Jtn., et000~0 00vU.hf0 
r:4 00lvH~q fiHH1!~~0 Ql~P1'i.f.I~ Ql000P.0 · 9'0fl00c;I 00·i'•fift.: ~0000\'1 00P.000 
~~t'l'10~ A0P',QJOJ·0 .0:0:·:-~::ft ,,,: jl:etl•:lt0i:::t. :::fi:t;l000 00~:;f0'0': ... _.0~000'@ 0tf~:"··· · · /· ... · .. : .• ,:=· · ...... //.' 2.,13 ~--~"-M--"'-'~~~---~~~~~~~-----...;__~~-----------'----"'-"-'-~~~~SA=--sc--~··~···~~··~~;G~e~'~ 

~1~1A7 ~t~1?3 ~\~0~?. ~t~t36 ~1~11~ 1~774~ 
~~ 75 ~ 77A~ 10775 ~10!1~3 

,_°'~a=:~'~·· ~-f3.<4:tu1 "~naft:fl'f: . e:00 ·0 .. 
Ci<'J~·li'0t!l ~·~00~~t· . !).~~~~~ .,,.~"04'P '00}'"it0 ~00.t0fe·· . 0·00Q10Qf 
000"'04 : ... J;110:00,~·f·:/:=::a::m:~~.'0''~ . · 1.ee:s:,lt.t:. :·:••~•'•="'·•:···· .. ,R0,0:0f:·I.= .. :.~,f:•:~~0·. 
~~M~P~ ~~~A~~ ~~0~~~ ~~~~~~ ~~~A~OI ~0A000 P~~0~~ 

~~0~~~ ~~~0~~ ~~~p~~ ~~~~~~ ~0~~~0 ~~~~~~ ~000~~ 

oi01100 
QI VIM11vt ~ 

000=·a00 
00fl.0~0 

. . 0:,_l!~:ia'I . 
'1!0~0Hrn 

4'1'-'0t'-''10 
· ~ 0 ii' Vi ~ = ~ ~ ti! (,I ~·;r.11 r,., ~ ~ ~ OI 0 ~ ~ C., {,HH~ VI ~ 0 17' 01 0 ~ !?. IA 1(1 I{\ "l ~ 0 ~ ~ ~ t'~ QI ~ ~ C., vJ V' J 
~~Ci!~f0\~ @4'·0:e:~:P1·•·· :::f.fe=~j~'ofa. · 9;•=•=0:1nt .·eae:a·e.•·· 000f.t:~0· .·.000e~e ·~·00M00 · 
~09'~~~ 0.\!191•00: /:iit:l.·0:ji:<f·~· ·i3o.9'Pif···' ·0.B0:A:0@ ~00(<l00 . 0000?f(}I . 0=0~000 --r , ::~:;:' . ::;;~:~ ,~~, i,~~:;i~~~~: :~~::"' :::~~~ .·.· . ~~~~~ 
~~~~~~ ~~p~~~ ~~~~~~ ~~~~~~ ~~~~"'~ ~~0~A~ ~~~~~~ ~~~~~0. 

~~m~0q ~~~~~~ 0~~~~~ ~~AA0~ ~A~~0~ ~~~0~~ ~0~0~~ ~~~0~~ 

~~~ ,74734 ~6~11~ t7~7~5 1~A7~~ 17~737 16~74~ 17~741 16~7j5 
11~~7~ 1~~7~~ n06~~4 tt4~J~ 16~734 ~~2A20 0~?.4~~ 164743 

_________ '1 ~ ? O' '-'· ' 1 6 d 7 ,14 1 7 d 7 .d ~ ~ CA F, ()I (U 1 6f"7 4 6 P ~ 2 flt tit 2 ~ ~ 7 6 ? ? 1 6 4 f1 t"1 
rA4ft\0~·3 027644: · · ·~21-f~?~4 ·:. ·:J3'5:f't1tl59:·= :.'·A.11:6:26 ~.402:54''. 0:27627 061254 . 
11A747 t7ot750 t:J4:74·5 J6-:74.~j · ti95 .• 0!§2 •at.2·7~31 0::A~254 ~2764Vi 

___ '-' ___ 601·53 t7="1."' .. !=< .=\:/l'-'':;.:,~:2: ·: "::t,7VAA·. Jtf.:200:1 .1'1~~:;4[?, .,·/l.~~7,4§,· .-,:~ .. ~JJ,.7:-4;6: 
(.1f)l?;ri21 ~?771 171 ;A~~?~5 · t10l7d7 17~75r.;, ~60151 17:it751 1147b2 
~6~~d7 17~7~3 ~~377A 17~7~~ 16~75~ 114133 .1~~~01 ~t~J/4 

-- ___ 1_2~~ ~ 5 , 7 (.~ ~ .~ 1 1 1 4 7 5 t' 1 6 Ii\ 7 "7 . t 1 4 7 3 3 1 l 4 7 5 6 1 f, V17 5 7 . Qll~ 1 ~,, ~ 
t 6 ?I vW 0 1 l d 733· t·( -f':15:~ ·:f1'-'i4'15:9 t 34:753 ft2 · :6.7.2 · Pf ·· .. '2 0:f*'2l 

~!~~;; :~:~~i .. b::.:;~, ::;~~ ,·;=:~~==·· :~:i1~···· .~~::i~ · .. ;.~a:;~ 
1 nd7G~ 1 l ··P~·q liHHq ~t ~til~40IOI Pll453~ "IA6~P2 1245d? 06r.,'.t>2 
~ld?h? MA?~?1 '~d~~7 M~74A~ 12'544 ~~~A~A ~60043 17~70J 
; " F, .~ 7 ? '-. 1 7 ~ 7 '°' '1 1 ~ ~~ 7 '\ ~ 1 1 A 7 3 ~ 1 6 QI M til 1 V! 1 ~l 0 7 4 1 3 ~ 7 5 5 1 7 ~ Ol ttJ 1 
114756 1607~1 !14733 114756.:-':· 434'750 13475:3:. Ol27 60 01 . I 

a.,1.S 
~A A ~ ,~ '9- :>.1 f>f:277A s 1;·~:z.;.~<~>· .· ot0m:0·e:~:ffi: ::.y1~·,:t::~:,51.5 OJ0e00·e ·. e00006 

177~7~ ~1~0~? 1?45~1 ~620A7 ~03~~4 ~4?~5' 1~4761 l ~~,~~7 t 7?0"1 ~~6~51 t F,OIA0,11 17,~s;;l V3F,0151 ~91(,004 

· ~7,~~1 ~~~P~1 1~~~m1 17~051 \~6~0~ 
~----:t~1~d~~~~~5:--~~~0~.~~. ~~,~~.~~ .. _,_~-:--:--:::-:.--_,_~1~7~7~7~7~1~~0~0~~~A~0~0,.___,_~-=-.:.;_~l=-2455f·~....,.....,~.,.-..,,__---

A?~~4q A?~0~A ~00~~~ 

(.qCi'"1(4':~ 00~0~()1 : . 65 

I.I Nl<AG,li S 

~~- /$~('t :· 



I~ 1n~7 t 
f.}~f-1~~ 

14t:f 1/1·· 
tiY16f'-4 
0 30fl"0 

~~~~~A ~7~1~2 ~6~1~~ 

~161~1 14~1~7 17~127 

171)'1.(21· _.: A~fi i"J'1 ::''\'Q:"':'28·92 
t'l66l.?'3 '26A11 ··fi~fOJ124 
,,.00·00 0 9'416401. . Df.7f\ 151 

~~?~?1 ~?~1~d ~~~~'~ 

'~ ""i 1 
tHH1~ 11.:rn~n . 

~~-~~--.-. ___ ,, __ _ 

nt6'\ ~07561 ~ 1 ~A"~ '" t '104 t 
0110,41 .. ::::0:1e.0~1Vk:::. :0t0ff,7.:~:-· 

0!76t~4 ~7f,t?.5 

1102~03 ~2,,115 

·f!4.2'6'11':1::t°' :',86'61··~6 ·• 
~008'4:1< ·00"'000 
011001:· f4' 152 

0'6,2124 
'4000•9 
et~jt,bt 

~0~~0~ ~~~~~0 ~0~~~~ 0~~0~~ 

~0~~V~ ~~~~~A ~~0~0~ P~~~~~ ~0~~00 ~0~~~0 0~~00~ ~00~~0 

1"0CA~0'-' 00~0·~:· . t':::~, .. 4',·~nf f'·qi~<m@ ·~;e:t';:~H60 ""a'et0.00< ·'·•:0·1J0JtH90 ·. 00~A0L~ 

(ll0PrA00 vi0~A!4I., :::~-~'-~·~0~ 00~091 . ]t:e:e0e0 -~_-.·,.• ... ···.·,,~ ... ·•·.·_· ... :,ft.~.· ..... ::_.~_,_:_· ... '.·.,'··.•~ .• :_ •... _,·_ .... ~_,_B:_·.·.·.·.·.•.• .•.•. :.,• ... ·• .•...... ~000~0 0~0000 
·· ·:Dl.~'0P,0pi .·· 00~0·@1.:i;i.· :/::00''0ilU30 ... :~UJ:fft0.@i)= f'~-~••.00Pl ···:'· <0u·vw,~1r1.· /~;t'·:'1·•0~···• ·:·0,·~90.!~·~· 
~A~~0~ ~~~~~~ ~~0~~~ 0!0~~~~ ~~~~~~ ~0~~~~ ~~~~~~ 0~~J~0 
~~~~P" ~0~~~~ ~A~P~P A~~0~~ ~0~~~~ ~~~~~0 ~~~~~~ ~~~~~0 

.... , 

__ ~_'.71_:;,_V'_· !"_rt __ fi'_~ ·_!\ ;_H_.-1 n_!~--1~..;...·~..,...°',....;;0-0l_Ol__,..,.....l'l_Ol......:P_"'-iA-P._. __ rA_Ql,...;.'11...;,:;~_V'I....:..~-- () ;,~ OI ~ 0"' t'I! ~ ~ 0 rlt VI 0 ~;A M10 
r.it~"ICJ!Ofq -~0:f;@fl0 ·'_-qmt~·m··~ ... Oltt0~00 m-0-Qt,.....''0...,..._ 0-.. fi'-. -0-_.A-,. 0-_.t-~P-.~..,..-·~~ .. -... 0-. ,.ltl-0-. W-0-~---~..__,.,_~ _ ___,_ ~0t.i1£11~et 

<At~~H~qr,, f!'~~A:~ff: -..,·•.•@~90, A-ot09~~- ~00~0~ 0~0~00. 0000~0 00"1000 
~00000 Gt000f·:ff\': >0~~H!f'0,.0 ' Ol0~08t->· '-"-ff.000 ~000f.~ · f'800t~0 000~tt0 
~~~~~~ ~~~~~~ ~~~~~~ n~~P~~ ~~~~~~ v~~0~~ ~0~~~~ ~0~~~J 

'" ,, ~ ~ ~ ~ i)! CA i~ li'l 11 ot ;it VI Pl V' 11! ~ r, t'I O! rA ~VI Pot~~ 0 '11 £" V1VI1" ~rn Pl 171~'"v10 QI 1110 ~Vi 0 

-~~t~!q)L-°'!!!"!!~~A~e~~· ~,,,~. 1~1~·,1=· .. ,~:=t=<~· ... ·.~·a1111·1"''"'1"m1111··. • .... ml!!l!1~37!1.11.•6"'·· ...... •"•,,~-9~•"6•. •oi"'1"·a~1!!!1!.!.,,!!!!!,~ .. 6~0~. i~2~-3~~~~~~--__..,..-~ ------... 
~73714 06tU7'. }i·~j·::_fi'.~'~:-.. ~"~Hi:4· A73~l5 ~17672 Rt 7672 :.::i:~~ 

..... @.J 7 67? A~?4fJ" :., df:f:~;z;:t:::t)•· : Ot-1~6,:12 .• 001fJ.1"2 ,_2~:623 t3.f:1J6 93:7:717 ·. -1 , ,,. ~, ~ ~ 1 OJ? 7 fd Cj 1 7 3 7 1 f) '" ~ 7 fd 5 Qt 5 3 7 1 1 ,,, 2 7 6 4 2 "'517 1 3 ~ 2 7 61 :.> 
~ mtP~7~ 0A~71' ~7~7~~ t~~71~ ~7~A~1 ~~1723 ~4~0~1 ~4~~~1 

~·~7~~ 11i71~ "''~12 ~~77t~ ~37717 ~27ht~ ~~~47~ ~73716 
-------~~---~~~~~="""=~---....,.,,,....,~,...,......,.....,.......-.-,..,,~-:-:---~--:-....,...,.,......._-......,...,........,........_,,,.,.,-__.....,,.,....,.,..,,,,,......,_---=-__,,--~..6------

Pl~~.10•?! 07441:'.t '4·7'4/4''f>t ~-1A245· *:074ct0 ~llj2"03:· .· f.:245-44 003/ilihtl 

(A-•. !.~ .. Ii··· ;;1.:A_i.! ... · Of 0 2 0? 1 .· .. •,·,·,•.·.·.,: .. _·,•·.··t: .... ·.·.·.·.·.·~ .... :.•.· .. :.· .. ·.· .•. :.·_.,·,_ ... ·,·_·:_,:·,:.;.~.·-·.···:·:·· .•. ·._: .. 3·:_._,~··,·.·.···.'···,r,•.,·· .. '.·.·.. (;-\' 3'' 1 . . .. '•,· ..... ~.·.· .·.:~_.·. ::.·.·~ .. ·,•,_0. 01··.·'.1:!~2··.' 1 1. 4 5 5 ?:,. 0.0~4~ ,,, :~·:··.: 66 __ ._···~·· ... ····· ...•. ·._.1.,._··.···'····.·.·,·.'.·.·l1: .. :.'·.···~.· · .. · .. ·. 'v'~ v1n J0=2!lt.~)'.. t 'T:':£<:f::O. ·•·· ~:t,l~·~HJ0;•· voa n 0·02,:IA·-;,::::., 1~:7·:t}7~ ,_, ., ' ~ 

°'"°'~tlP~ 
f'hH'iH'H"i:., 
f~~~0("~ 

~~µ~i~ ~~~~~~ m~~0A~ A0~~~~ 

8~€ ftt4f. A.IUt& ~Ill 4cl<1Cr. 
~~~~m~ A~~A~0 ~~~~~q A~~~0~ 

fl"1£Hl:C.~ ::'e:•00t0:99 Of"OlVJP rit . 000JAQf1 
liH~~0~S r.itP0000. 0~H'H?IP.~ ~00~'710 

.0:0('.0~0 .. '4'-~:0:ftt!:@\ :JMJ0000 Ot000Ql0 

~~~0~~ ~0i~~~ ~~~p~~ ~~p~~~ ~~~~~0 

___ r."_•i1rl•"111~ ~0"lCA~ r11 ~ vH: fiH.'I ~ ~C'Jf'I('~"' "'OI Iii fJI vHll 

,,.0!13001~ ~0P'Pf1't\ A·CiJ:l0'fJ0/· :'tit0flt4,'ftfJ·: · °'P0A0~ 
,Ql(;t(4~i9.l • P.0!!\LA.~0 : . fj.:qUf0t391 . • vtl(lll0PA. fHH~~~0Vl 
e;~l);000 . ~,A0!.-~-0 f1."'='·t:91/! :\ff'f,;ft:•e-:::r:\ .. ;ae:e0P 

~~c:A<H~r~ 

P. ~(>,ii !1 "II 

CJ\~~v;q 

~~PMP~ ~A~~0A ~~~~A~ ~~~~~0 

~~~~~~ ~A~~~~ ~~~~~0 ~~~~~~ 

~0~~~~ ~~~~~A ~~P0~P ~~~~~0 

fi!9.l'-'ff'-'''0 ·:Aft-00•t4- . 0QDf8~0 0~·00t~~ 

y,~~:0~·0. ,:_Ot9l~OJ~.0 ffQJ090~ •""'."""~~ 
C.\000Q.lf.?.I!::::>. ~00P.~0 ,. -P·ftP0~0 . 00@000' 

l/l.0~0'f!A' .•Qf0·e·0~0 0~lhl00··· 

t';i;,0000. 00A000 ~0r!,J0""10 

'4'00f:'8if: .·ff·P.0.000 0.0:0qJ1H~ 

!7'~WM~!t1 rA VI (,, vi ~, VI ~0~~Vl0 

P~HJ~WI- 0t'1~0~0 000!aM0 
i;,e00@0 cHHHHrn 0Qtlih~ fit" 
P..00000 00Q.1000 .0,,:0~0 

Pl.'.rn"'0~ V1!1t)r;,~1f-H..A V't~P(l)~0 

~· "'~H-1 , .. VI (~Q!Ol~~l)I 0Cit~~lr10 

, .. ~¥H1vH~ ~00V11vH;J ~~H;t~vH' 

P11.1HHHH!l 00000!il 0000~0 

0~~000 09Qf~0~ 039l~~0 

00000'.0.•: ... Pl00000 0000~0 
Vl~ei0.C'J0 ~0'111/1'1'0 ~~Vl~~Hi, 

C/1'"0'11'110! crnt'le~lli ~0ill1"V.H1 

?' 0 0 vHH" V' 0 ·iJ ·-~ (A ;ii y, vi ~.ii v' ri 0, 

~ 1a000e 000Ql~0 000j~~~ 

0000·e0. 000J00i!.i! 00~0~~ 

0.00010 000~0~ 0i0S\itil 



~~·~---------------------------------·-----------------­17~7~3 ~~~1~1 A~24~A 17~734 170735 ~5415~ 16~7J3\ 
16~7,6 ~~6d~4 1td7~~ 16~737 11A7?t ~0~~~1 0~71~~ 

(J!~A ~°"°')~('! 

r.47CA~W1 

( 16Aif0 
~, . ~:'6<iJ.?7d 

.......... ·.'0;:7:912:1: 2 

( 

~""'2~'l 
t'Jl54t~5 

14~7~~ ~~4~7~ ~~Ol6~A2 ~60~7~ ~70370 ~7~t~7 ~641b1 
P7~1~~ 1~~73~ 0!6427~ ~~6~03 16~751 ~7447~ 0640b5 

1147?~ A~~1~1 ~~~175 ~~~4~5 t2A752 ~6~155 P701~1 ~6~115 
Pl 10 2 0tr . · 't 6=~::,.·3:=1 .. i.t :4.:f:'~•·/. 0~:41,1·7:: ·· te:;1·71u '··1 tlt\?~4· · : !' f60 ae ·: 0s:· vf~ 

1 14 7 2 .9 0ae:17:5 : '.:rf.1:W'.~:·,:;i. 1;61.i ze . ' A 1~ ?0·8· .·, .. ·• .... , •.•.... ·.:·.,.·:·.···.·.··.! ...•.•....•. ·· •.... :_25·.:_;_ .. ·.·.•·.···.·.:.~ .. •· ....•. ·.··,·:.•.,:! .. • .. :_•·.·.·.•.•.:.:.·.·.!.:.:_:.·_.'._._: __ :.• ... :_·.·~.··.··:.• ·:.·i··_.:.:_:_:_· •. ··.• .. :(··."·'· .•. e.;.'.•1.a .. : .. ··.·~.· .. · .... ·.· ... :'•:.:·.• .. :.:.:· ....•. ! .•. ·.·.·.:_·.·.· .··.··_ ...... ·.·.·.1···· .. ···.··.·.·.· ... ·~ .. ··· .. ·.·.:.: ... •~ .. ·.·.·· ... •.~.·~.•:.• .. •·.:.~e. ·.·.·.2.4 .. •· t. 6 4 7$:5 /:;:1::•:@.;7:4. .. I:•.:,;: r 11':17ft6 . '. t«ti.·'*z••·· .: . 16.~ 7 6 0 ll; ~ (.: :V•V ;J ~H) M~ ~ ,.. ,.. , ~ 
J~~763 1647~4 1147'2 16~7~~ 164766 114722 114545 A~~~~l 
~~~4A1 ~t~t~~ 17777~ ~077~4 12A~51 16A767 15~77~ ~27o07 
15~771 t2J7~2 ~?77?? ~~6~~3 ~27624 16~733 t7~772 07~2~0 
0911727 •''1'7[!:71'3 \y:=,:7'0,3.5 . ;,.::&97·3~ .. '/;;:;.t8'64r34 tt .. 4:7'°;"·' 06'13 ~- 1 0 / · 
~6~~ 1 t r.0;0~:4 <t'70·7.75 l3A712 1:~~734 J.:,,60:''-'7·~:: 0'7"2'10 160136 

.. ·=··.·:.<~;/(:· .. 
~ ~ ~ 4 V1 A. 1 1. ~ 7 ., ~ 1. f. vi 7 ~ 4 

14~77~ ~7?~~~ ~~~~3~ 

11d~2~ ~6?P~~ ~~3~A4 

'2"r11 r.6?t·~··!f§·. ~7i):4te 
1 ?1.1225 'UH40'~0 ~~~f)fe.~ 
OJ~0:213 :=:·'90:0,4.;;:!/l: < 0;2~340 .· 
:~ " ~ :;;> 11 t r.H 7 ti 7 1 OI 1 7 d 4 t11 

~4?117 P514d~ ~~1~~1 

~7V'?Vl"' 16Ql73f) 
124775 OIOl?t1f"~ 

~>.4?~~3 ~7~~7i:., 

36:>03$. .· Qt0A4.00 

~~=-~"e.~ 0000~0 
,1g!$:0:ft: .•_,:; ,9.00 4:00 
Ol!'54'5Q!5 0!471t7 
?~1c;;?.d P4?515 

~64li'55 

r~702A0 

~t-124~0 

IJll74~45 
"'0t(l0 l.0.:. 
171764 

11472"1 
Vl62~'4 6 
0'70:::>73 
1 ~·2100· 
"00000 
t 7176.:0: 

1 oli'7 J5 
011\64~J4 

(-i7:?r1'"i0 

11:211'>·5 
;00i;f000 
·.·91~020;0 
0}4 1j~4 :1' 
~ !1 .. ~ '1 VI lfl 

-~ OIVlf71~A~ ~01~~A ~~~~~~ ~~~~p~ P0~~~~ 

A0~~~~ ~~0~~~ ~~~0~~ ~~~~~~ 

~0~~~~ ~~p~~~ ~0~~p~ ~~~~~A 

"'•bl'IOl"'0 
O:~~CH~ft\ 

ll~O!~A0 

"0 Qf 0 '1'J C-' 

00ChHH~ 

0~C'l~C'l·11 

r.,~IA~R"! 

C1i "'~~Vl VI 

. . . 

>,·•··ltt~~Q . __ :;'J'.'3,:l:~·:a ::.:::.~ . .t:~:~:,~t .. / 
~1~~~2 ~1~~ 3 ~,~~~ 

f'I 1 (.'1 I~ '1 ~ (II 1 {i! ~ f, 6 ~ 1 ~ ~ ~ 1 
r" 1 :it QI F- 5 tfl t 'iH., 7 t; 

; '~0~A ~0~--~ 9,~~0? 
liiJ000.0:· :. 0::~·00.ff=Pt< .:.··il:~tJ::-:@~··. :.:::J~:@:~t:-0 
Qijt~~Q!ll! 

~Oi~Arno, 

°'~~1''1:9' 

~Ol~~p;~ 

"0~l'HF'I 

•0·0000. 

~"' r~ "'"'"' 
"'0~QI~~ 

Ql0t?IOl"(JI 

(lf01)i¢~'11 

(;fqryj(i1'."40I 

i;,0~A~.0 

~~~~~0 ~~~0P~ ~~~~~~ 

~0~~~~ ~~~~~~ P0~~~~ 

~~rnA~~ ~~~0~~ ~0~~~~ 

~1'·0!0··0 : 0f"e:=t-·80 QH\:'1i*tAM 
P~~09~ •00•P0 .00~~00 
:~A:.~=@tH~. fl.0:"tl'f10:: , '1~0900 

Pt.HHHH" "0'HH~~ 1itri)V'~~A C'll'tlilfi'PQI ~~nt~V'i1' 

r" :4 ~ ~ n:?. ri' f?I"' ~" ~ ~H10~c~1.1 1.~ ;11 Qt w·iq;., r11 V' "'·°' ~ 111 

ill t'! P Vi (? ·~ O' ~ <HH~ 11 P t~ QI P (-' ~ (1 r~ t'lt ,~ °' ~ 01 ~ ~ ~ "' Ci1 

V1' i;l (i\ QI Cit~ 91 II! VI !'l ~~ 0 
M .hH'l(710 ?.~1'1V1~"1 

oi0vn~00 00000~ 

~HHH-HHll ~ tiH~Q! 910 
~l-'0000 Qtl'il'1!0f~0 

r' it:H·· V1 Ci\ l~ ~VI i?! 0 ~ !1 

iJ ~h'! ~ vHI ~vHHHH~ 

:i1M0 (1 ~Vi P"' i" V' ;rn 

elct6QJ~4 t600fl1. 

~i~~~H1~ 

Q!~fl!"'00 
001~0,_1-. -----

'31~1/l\ll"'°' 
~II)·~ :Av\ 1A 

0MPffitiVJ 
00tHH~0 

0000V,t0 
~vd11rhH<\ 
f;, I~ v.·;~ ~"' 

OI ~'11"'0 VJ 

01~0)4 

. _.',~ 

13QJ7J:' i-1Vl73i 0:6~130 
1nCll743 16'174~ 0177J7 
1~~l~1 t ill0~ 41~0 0.7~2V'i~ 

"-7t P~Rt?7 V.13775 OUH727 t 1A73'3 111734 
t.J0'135 .:/1.1011 ~-~ ··. ,,..f;_0,t.a~. 0.z~u.t;,::~+ \./·t: .. l.;;••? ~3 

~ 1147=~~1---~l~7~~~7~'-~!~~-1~A~~~7~~~1""--1~-~?d~7~d~~~~~~t~7~7~3~7'--~'--::-~-'-"-=-:~:'-':'"-~~~~~_.:_~~..:.._.~"'-"..:...........,.__~ 

. ,~~745 17~71~ 1h~747 ~67777 ~17737 

... ~~ :A~ tn1 tl ~ 1 7 7 ~ s:; 1 6 .-J 7 5 ~" QI&::)~ 2 7 '.3 or 6 ~ 2 7 d 1 ':>!"7 'i 1 t.~6(}.27" 1507:>2 
:~'~'°'~ 1 ~216.ftr· .:m·6~37P f'l?·t'riPIOt • . 01&AOJ4 ~17755 ~64161 06·ia31tJ 
~7CH57 ~5.d1c;;5 070t6~ ~Fi~H54 P.1·~'°'74 064J72 054vHrn 9277J3 
{~05727 07:777:...4: ·9;~4015. ~74'.37.2 : . 034Ji'J ~64tl5•:5 017755 064511 

I"'& ............. - , ---



111 1 7 7 ~ 'i ~7~1~~ ~A~77~ A7~t~7 ~~24~4 

~7452~ ~~'77? 1~47~3 ~3~1~? 11A~J~ 037774 
1"121610 16~75··4 'ltW?.•~- ' t 617:)17 ·;. 061:7:77 P1':7i1_3:1'·" 

(
- :::. "17~241:\ 0t7'1'1'~ 1.tt74!J~5. i 24550 16t.759 Hht?:,6 

OJ'tft9!00 ·' 11·1:-111~, . ,,.,,,.,,,: ::::J!tJ .. 4:1t·t.::. ""i\lG4;$ . -9:0 •.• :2. 
~ ~ ~ ~ O'f ~ •'1 : 11 7 f4i ? t '.> i1 c; !" t A OI ' AP' a "' 1 ~ 2 " 1 1 2 7 1 ~ 7 
~~~77t ~7~1~7 1~A7~7 ~7~17~ 06377' ~J4t62 

.a,,a3 
~ 1' 'Ohli' 7fa6 ~071 fA f.1100?78 ~CHitl ~6 Ui0,1714 

1 7 1 13? 1 1 11 !'I A ' 717 5 6 t 111,,_ 4 . ~ e:ra ~tit 0 
Ci''~ 1·"' 0s1 s.:-1,t> ·:'O:es·1524· 04'-5t:·e · 0:taert-' 
Ol?P1~r; 

~~1tl" 

Ol t ?I~ ·H' 
~5GH2Z 

2

ifa~1 ?.~ 
.ff.JS:..!12 

~51 1 ?, 
~? ('11 ~111 (.lf 

"'1 C:H-i::>J 

"'6"'.d{A 
LA2~117 

A'-52.t't'l''0/· 
Jt:• 4 3:4 .= 

0515~3 

~2"11123 

,; 1 " 1 0t OI ~ l'I r.. ~ 0 1 6 1 QI 5 
,,.,..,~1a4 ·~7nt4t ~7F,t4~ '116~137 

~0-~llltf,J 

'3114f.IJ 
. : &tt5.0f0:·t 

lft'-"'1Ul40 
tA41'i,4 
V'2'1t04 
m42·:s.a:2 
1151~2~. ': 

Vt7Jt7(1J l'/t671/fli 
ril~777~ r>.377/o 

. i •2•11 · .. ~ 0'6 4.00 
.011137 0211:a6 
. •.• 111:1 tlfll1:1:t.l3. 
P!0(.1100~ 01.0! 1 bh 
it.t5JI, t?.77t>5 

0000~0 
.,47l')40 

.. _, · :,e,:5,:e 131 
~2"11 l4 
0~~~'61d 

041440 
ft4·f:t.:j6:5 

4.·.·._._,·a,: 

·: .'.' ... 

··:· .. :=:·."· 
:.:,,,: 

.;., .( . .> 

17~1J~ P.O~p..q ~?APt ii11Flt4"5 l't057?7 
fA020:02 <0::>5 t 1 5> \oni:6~1:A~' ~fi~ t 40 012142 

"'"Qt~~Vt CA761 b6 
~7A14J 01~145 14~143 

146143 17~143 ~J6143 
Pi16 f4:1 . 066137 f.2''6l~J5 AiS..4~%; 

:. '_
7
1 ~- !. ; __ · .. :." = ..•.. l1l·_ ..... ,n,~, ..... _::_0n,_ ·.·".·.··= .. •.:.·.·.·.:.'.:.:.:_ .. '_:.'.:.:_,:_' ',: .. _::~_-......•.. ,~.•.:_·.·.".' .•.. '_,~_:_:_ .. ~ ... '·.· .... · .. ;_0.•. : ..•.. ,_.&0 ...... ·····P.

6
,......... .. · .. ~~l" ~~ 0:0~0 ~ 0 

J if• '!.,.,n,. 'i!!'l':ff.:e i'< '\""\ ~l:~y,/::'\ 88=~:91.c't 

-..J-· 

PJ00-68 . 80C~t'l00 80640~' ... · .· 
. 026•15·:~:_" : 006 020 '2~J·$.:f:' .. / ·.··,·. ·. 

\ • ~~P~~~ PAr~~~ ~~~~~~ A~~~~~ AR~~~p 

- ~AP~~~ ~~P~~~ ~~~A~~ ~~~0~~ ~0~~~~ 

~~~~~~ ~~M~~~ 

~0~A00 ~0~~~~ 00r~~~ 

f)E OW r., r"' (4 Wlo 0: QI tll CJt • .• ~ 0 <?Ht. "1 t 1 ~ 01 "' ~ ~ OI ,,, vHA M 0 

"A0'0~f.ll P0~0~~ ·A~lh~ect· ·0,"'0f0(.'J~ ' •£i:0A00 
iJ t;;l 0 A 0 0 (" ~ 0 " ~ 0 ~-H1 I 10 IA 0 

t10 0 tu~ 0. ·· l-i.H10 °'" 0 CHHlld 0 
~00"1(.40 000000 0"@~h;0 ~0~~~~ 00C10?~ .• ~P.00?0 "'~"~~:0 .. ,···. ·0t:0000~ 

___ fl ...... J4:30c.l.0 :·,, ?f,l:~~:~,!'J,l,:<: :,::.:f40:,@0:;f:'Jt, ,,.,,1Jt:el.i:1:~-i/i:; •·t~t;0P,10 
P~~~~~ ~0~A~m ~~~?~~ ~~P~P~ ~0~~~A 

·. ,0~~·:00\: . ~:000.~0 00"0"\l::,·•·,:. 
P00~0~ 0~~A~~ A~~~~0 

~~~~~~ ~~~~~~ ~~R~~~ ~~~~~0 0~~~~~ H00~A~ ~00~0~ ~~~0~0 

~~000~ ~A~A~n ~~~0~~ 0~~0~~ ~~~~~~ ~~0~~~ 0A~~M0 ~00~0M 

0"1CA~00"' p0ill'(Jtf~· ···,~0~·mOIQf:. ,.0:011oi0-.. · ·:.,:•000·e0 00im00i'' ''80000·9t 00~~00· 
~0<A00~ m0~0m,m 1:.\~@irn0 ~,,.0,,,Pe ~0~0Jtrn 000llt1,j: · 0"'000~ 000~1tt0 
~~,~0J~~ ·'!1::;., .. 0:-~'-:<f:..•.·. ·~,~,,,,.,,,,[ .. ~'es:.•·00· .,,,0.10:9,Je0 :,@,t111:1::U,, .,. 00910@r., .00~.000 

~-------------------------------------------­ra711 .~:'!fl\ 0 fHii 

~"::>Fi:;>n~ 

l ~Off P.lf> 
1791216 
t7~,_17 

~1~~i~ 1~0?13 ~t~~~~ 0~~A54 ~2~267 0064~4 ~5~~b5 

161?1~ ~~17?7 ~~12?? ~1~~74 ~50~6? ~020~1 ~2~2b4 
03?54~ · ''''ff·0'2:~:f),:', "'~H~68"·A. ·,06'1•@'41 t 262"Al'.· · .·1'fiA2!.4 Qf012'110· 

. 1 f'~2' r; 0JU0?0,. 0~j\:~?'7 ~~1000 '40391114 0(.42003 0034~0 
. P6?.547 170'22,0:: .. tftJJ2ll. P.l2J5Al Pl3'2.S45. 170213 1021160 
'?A2~1 ~~~A~A ~16~~~ t~~,13 ~~1?.0~ ~7?.55~ ~~17~7 

r11 7 ? ~ '"' 1 P: .(!(• O' ~ A ~h~~S~ 1~,~~~ ~~A~tA ~~2A~2 02A340 1342l~ 

:A ) h l! ~ -) 1 6 ~ 2 ·~ f. 
"''A3~5 ~l 'ltC'IJ~ 

1" t ~ ~ '12 f-1~2 V' !" 2 Ol 2 6 t1 :::> ~ VI~ 6 4 f.H~ ~ 2 f, 5 t ~ 0 0 ;:>·ill 4 ~1 
"15'1t"13 t!f~6 • 3~ "15 2 !fs·3--,,...-2_.,.6-. .,-2....,,.,f5.,_· -,__,,,,_,_e"""'"0-=-6=--e· ·---0 2 64t>·-~r ___ _..,,. _____ _ 

r~~n~? ~ 02~4?'1 '1'50~'.~ 4 f.\2;64~ l P2::6376 0060t1... 9:26376 0665ts 1 
!t.,;jf,~1 i ... ~?·&:a?l? ... ,rr1.~1t.f1.1 .·· .. ·0f.f.1•0•::·•·. t,,,44J2:1:7 •.•20at: .:r:''='26,375 , ~6-~0~1 

l
- ·?.fij)V./.1 fiivij7.,7 

-------~~ vl , ' ,, "'? t ~ 

~0~~~4 17~2f7 ~~p~~1 164'1~ n~A~65 JJ4216 
~7?~~~ ~~~~74 00~~40 ~~17?7 t1~0~1 03/~~? 

~12~4t 17~213 1342,, ~,6425 ~6?551 ~~?0~0 

t.'12flfi@;, .16"''~ ~J?.~46 · l?:J~-2t3 · 1027tJt~ P363t 3· 12631 ~ 1 M1214 
~ ~-1. ? (Jt·" t 7_ tit~ 1 ii; 

~.a. •. 
t6~11S 0~20a~ ff2644~ 001000 003~r4 0a2A0J 

... ................ -- -- -



l"Jl ot tJJ 6' Pl i't 

'~"''""'If'.,, 
r1.~t\r""'"' 

Pl\~ I~~ f.11 ~ 

~\~•it C! i' ~~ 

Ol A'~ '.Hll ".' 

P5£i\'1" 
l~ ',, 4 2 5 

.. "'2~.4~:5 
t M1~H 7 
"26t'l6 
r~l?!2.iOIA 

I"} '12s;; .d J 

OI 2 A A ~ 5 1 6 L~ ~ t 6 

16~~'~ "'12'i41 
. 1::s:it1 6: :~:::>1'1~465 
·16421 s ., '·~a~0,2~e 
w•·?:·••~,,. ,;;,a· ..... fQ·:··. 
rA"16~~~ 096~AS5 

rA7?3tP. P72425 
i 0~r.,Qt{i,. 

~~~~~~ ~~~~~~ 0~~~~~ 

,..,(.',~C'HHJI ~AIJl~A0 '1!"'Pl~PIC:. 

~0~~~~ ~~p.~~~ ~~A0~~ 

"~f"H'·"' '-'tf P0cu" 00e010' __.,... ......... ______ ......... -· ....... ,.,,.... ...... 
"JC,~·00PI ·' , .. fi1:11'9:·9J~:: . 0B'!f.:§Jtlft 

'-" Ol 111 0 r.1 1;i: ,,"H~ !" 01 ra '" !"A ~H : QI ~ r., 
r• r" ·~ vP~ ,;, ~ 0 fil 0 :Ji fii 1 i; ,,., (ii VI ~ ~ 

~qM-~0~ P~-~~~ •0~.0~ 
~0crno~ .. 0~P0'ti!I"' , ~~ 009.tet 
fif f!A0.00 0~~0~P . ·.q~C.,R@f1 

"""' ~OI ~ ti1"'" ~ 01(~ 
~ 0 QI V! ~I~ 

A'9lt000 
CH400QSQI 
t'?Jf:•ft009'· 

'11~~{HH~ 

t:4 fh.\ (11 V' ~ 

0£-H1~1rH" 

~~t>t~0A 

vHrn~Vt(;t 

000..,i;,0 
P~~~~~ ~0~P~~ ~~0~~~ ~~~0P~ ~~0~~~ 

OI ~ (1 O! (-i r'I' ~ ;~ •' Iii CHi1 1';1 (ii QI CA RI Ol f" (i! f-1 i';l ('! Ii' V! ~ tlM ~ '1 
~~~~~~ ~~~pn~ ~~~~~~ 0A~~~~ A0~~00 

·~0·0t00~ tiHH11 l'lnf~ :~'00Qt•00 · ~9fUtefill · 00POJ0~ 
. ~·'41~0~lil . "i/HH1'(t.0'' ::'t)J:003~.CI til:0tUl&lJ0 Pl0~00~ 

""'-"'·~·~. :::.·.:, Ql0~l:@A!0= :• !Jf;J1f:S'000···. ·:fl:0ff:0.f>•:·,,·.cte:•090 
.!' r~ r.~ 'M., n ~ t·HH" ~ 0 (II ~ c;ii "'OI ~ 
~~~r~~ AA~~~~ ~~P~P@ 

(,~ ~\(/.!ii(,, r,, OI ~_,. '4 ~' 'In ~ 0 tA ~ £'10 ~"'pi-' V1 Ii"' 

('I~~"'~°' 
"tti'~~t"~ 

OI Vt~ ·Hil ~ 

P4l},V\5? 17021 F, 

"'~2~d5 170213 
ui:ta:eet ,e1 ff075 
St&.!H.4. l•850tHt 
tJ)J~,~-: ,:·.0o•ets 
h~67P0 t 2~313 

~n>5?n 

77742 

''""'' ·:::,:;,.0:0'.t~·::: 
·.··•le:m;:,, fi:.l,0~,,00 ,. 

16(,'~17 

16~21'4 

13·2542 
fl4''1t0li0 
-.~.eva 

~~~~~A p~~~~~ ~~~~~~ 

~~~~~0 ~~~0V~ ~~~~~~ 
P1000,0J. :tHJtt:01·GJ ·@011Uf00. .. \\ ~~-/ 
@,,.0~t'0.··· ····00:000.0 .··:•@~~,.,~·: 
"'~l~~00 ~i:HHrnQI 
C' '.1 l(l 0 Ol ll' liHHHiH'I Vt 

°':A '10 0 VI ? Cll "1 ~.rnV! 

P-00a0·0 1l0000<1' 
~0A000 ·000000 
~~00p0··•> 000000 
C·HHHHHt ornoi~0"' 
(A 0 0 Ol ~ £i' Olet~01'ilill 

{;4 IA~ lit~ (it ~liHHih1~ 

0i0000=• 00"f4A0 
fl'R0000' '1000~0 

0lJf9"l0 &30000 
Ci'~0f-'~"' 0ft1Pl(.l'~QI 

V'l~~vH1"1 PltHHHH~ 
!/I (l'.QI (:) V1 ~ 0AO!vHHi! 

00'~'71t.10 

(iHH'I tAllJ0 

Ol~liHff'fii 

0~tJ:0.00 
m:•:•:~,:00 
::l:ft@:c~.-·,~ ./ . 
~~OllA\'.1"5 

91vHit1" ~VI 
fi'l(.1(~Jtlll~ 

0001a:10: 
. ,0~""·~=0• . 
·0tt:0~0.,e::· 

00'11 M~0 
0 0 OI J1 !ti t.l 
t;it;.,(i'vH;1iii 

---~-;;~~;;;;;;;;;;;-;-~-~;-;-;-;;-;-;-;;-.-.--.-;;;;;;;;;;:-;;-;;;;;;;;;-;;;;;;;;.;;;;;;;;;.;,;;;;;; .... ..-... iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiliiiiii--~ ,¥.· I 
~77 0tHi)~?.~ mt~~?~ 16~213 ~1~~~6 15A,54 

16Cl21~ ~011:~7 f'\0t ?.2:2> ~ t l;\~1a: .. ~S.M063 
~n~0~~ 12n2~1 ~~?4~? t7~21~ ~0?.d~0 

~~l~~~ M0,?1~ ~~~d~0 17~21~ ~6~~~5 

t2624.1 ·f5(r1055 
A26261'.. : e·5:r~H~64. 
'12n:>76 t "121 
17'1'?17 Vl?6313 

.. ···:,· 

. ::: .... 

:·······'·····•·.·: ....••.•..• ······:• .. ·; .. ·:;;:::[ 

'"~ 1 :;>I.iii~ 1 /'-\2 t ~ 1t'fi't>1 ~ iAVl?0?~ Pl'-"3 t ~ cm 1 oi00t ~'1:'rn~4 
~~?d@~·~1~7~·~~,~~:?.~.0--~.~~62~· 4T·4~1~~A~1~2~3~2~0~/~a~.2~6~.3~2~2::--~P~0~2~.4~0~0~. ~. t~2~6~2~4~l-· ---..~~~~~~-:-==~~=--=~ 

1111 ;\4;>0 i 6~211 m7~PH~1 A0jl~7 . "'itt200 @72A48 002400 
___ a;;.;A~? A04010. ~2.€>,3<60. 1.•:$.::ft!.t7. •·426364 t6A2:lt.: .• •' t:a4..:t1·• 

\~~~r1 ~~?~~1 ~~17~7 ~1AP74 P66440 134217 A26J54 
~?~l~~ ~~?4~~ ~2~4P' 1~?6~0 1027~~ ~36~2A 12~3?A 

1~4?1~ ~~~0~~ ~'~354 ~62440 ~A?~2~ ~26402 164220 
--~~,;4-:fC) ·. "'6·--=~~0;-::;tt..:"':Z··Clf~·." -.... .. 7::Ht"":i:··1;"':;;~:-::::2::::.i,~~ •.• Cll:-:-. -----=0=--=5~6~4:'.'::3~5:-"'. ,.,.,.. ... .--::0~2~·. ~~3~7=-=7::--'"-=0~2~ .... ..-=.3:-.::S;;;;,4;,... . ...,....;;e~· ~,~e=· ~=-----:-..~~:--:--,_.,..,......1,---~..,._,,...~--~--

~ 2.6 J~~ t \~:>!HH-' '110001 t 6·0.a06 018~15 ~:30031 170206 
~:0cft~-~~=60-::-· 0"":""". 5::-.· .s~. _ ....... l-:-6:--::4~a:--':·::1"":::J$~,:··.•;,;,;;.: •. ·~•--:::·"~:•~•~;,ff.._.·· . ...._' ..... : ·•~e;._1~.0~. •e=-::•~~1~·'0:-:..,,,6~1~•~·•.;..;..-... .. ~l:~~·:....::.$·~a·2,,,,..0~·· ~~~~"'""4~~~~~::.L,_~ 
'' :~:.? <11 ~ 7 VI 7 ? .d OI ::> ~ d ~ ~ f\ 7 rA 7 '~ 15 4 A 4 2 4 3 3 P 7 2 ~ 5 5 A 3 ' 4 3 4 
''6~)~ ~0~~A~ ~~1,~'4 ~~40~0 ~~~~15 ~~01~7 1~2500 

111~31~ P.9t:A~£lA ~(Mtfl00 . 
.. 

00C.H~P.0 ~0"10~~ tHJtJJ0ti\ " 00~16 tHHHH~ ~0000A P.008.,., 
·.:· 

008000 00fHHf0 0ll0~00 ~~~0~0 

fAQJQ;9jii;(il OJ0~H=ifi(it Qi00$.Plft 0e@:e.0·e· :•:·:.tHt·•e~ A··. P.~0JHUJ,/. 1000"'10 f'00000 
C'~D'OI~'~ ~(iHhH'Hil ~vHHHll~ ~ot~liHH' OJ~~(,110~ 01A~Ol~OI "'£ll ~ CtHI lA 0~"~~4A 

n; Vi V. (.~ (,i; Vi Vl~~(,ii,,,,,, •:HHHrn ~ Ol~~"'OIO! 00CH-i~r;;, "'',.""~""' Plfll~i/}~:., vHHll ~Viv\ 

f"1 OI UI ~ ~ Ot'1A~P~ ~~""~"'"" (~(II~ v1 OI ~ Cil"'~"'ti'~ (.l!P:..1CH~0 '~ "'rn I? Cf. 
~~r:.arH-;0 

r,AQJ'1"'f~ A'tH" "('t• 0.:ft9''40J8 ~Aihl•~ 00iHHHl v!0i;;f7t~0 ~C:H'H~~'!' c;\0~000 

~HHlP~'-1 ~00·00P 0Sl'JQf ~0 ""0000 Ol0P.0"'~ P~000C1 ~~0tHllO. 00(;1"0'h . ~ 

~0.0IAP.0 ··00~~l1'i'J >f\:'~00~9) 00,~lUH~ .. «Pf.l00.QI 0.fl10000 00~0f~4.4 0000'10 

"'V1 V1 '" ~ ~ ,,, (~ rq}I ;'i\:;, r;,~~(llfil~ CHHH'IOI~ ~Iii V' ~Cl;,,, ii11AvH;cOIM ~(;,~(i)V}(A QI (ij OI '" 1.1 \1 

rt"'I T 'r\r- A .... ,,.,.... .... 



9'1'1.1.11,:-. .. -.r~ ,11·."''Af."'·'ll:.c 'II-·~-·~·"~"'~' ,_ ar\ .. '·' ""(~i-'0£''A o . .-r·•~ .... 
-:::.w-.-:::.";:~- ..... --~.,..~. ·-7,~;~;:::;t:> ----.,....".""'-~ -...i..!. ..... ,,J..,.r ._:,_j.,..:j:.,i~ 
t~ ,~ "~ .~ \' i1 0··,tr~.\£4.!~ti '.' f~W<~ ,\ ~' l·u ~ .4 .~·~, fli ivf~··,.,~·· 0 'tih1"'e~0·· ~\~i'0 :~ ,~ 

( · __ R_·,~ ...... ~-~ ...... -'·~----~--'~~---="-=0...;.;os __ j~ .. ~ .. :0~:;"---"""-·0 ..... ·":<t....,. .. 0;...;:...0.....;:;...0 _....0 __ 0._·:;0 __ 0_•_;0.~~-" ....... 0_'1!·e_·'1_.(£ ____ , ___ t~·• ..... ·a ..... ·l't ..... ~_-___.a_0_10_0..._0_._ 
P~~~H~ A~~~~~ ~~~~~~ ~~P~~~ ~~~~A~ ~~~AA0 ~~~~~A 

~~H~\,~ .~ 

01\t'0_~0 _.........._,._ ____ ...___ .... _____ ______._.... . 

(ii"' !it yt"' ~ 

!..'- ,#'-----~.,,..-. ...... ?AW .t..SAJ&S :J.el'l 91)t1--A 
~7Q A~41 ~~~~~~ ~~~~~~ ~A~A~0 ~~0~~0 0~~~~0 

O.i#ftlHf. ' · ~e•eJ.trtt', ···e!flJt'l·lfJ :- i'l\i: ·:.0·80 0·Plf.:t.Hf·· 1J4'00et0 
~CH:0f!l0 .-A~,~~.Ql0 ___ .. · Olf,f0.09'0 __ , Ct-8:'.0J~l0•• -··· 0~~~10 :-•-et:i\ltfl',(4~: · ·<\l000c.t@ 
f'f01}rfUl" ~0~.0~--0:::: .. {9'3(itf:0e ...... f1'j·#.ft.l:Gl: ·fl:(t:l•B:IJ•~f -·· -~011.f.lt::: -.:_-: .• ;.:0•00 
~~~~M~ n~~~~~ ~~~~~~ ~ot~~~~ ~~~A~~ ~~0000 ~0~~AA 

'i'1Filf.-1V1:;:, r.h~~'~":~ r~r~~~"~ CH~CHH1!C.IJ ~~~~~"' ~~1~0Qt00 

i@l).·;!00 
001:~:00 

:_ ~0t:fhHl·• 

r~~~~~ 00~~P~ ~~~,~~ ~~~~~~ ~~~~~~ 0~~~~~ ~00~~~ ~000~0 

r11r'1l7.iJJ~10 P~0f!:it'ft· ·. ·A0t:t~f!0· ·-"'~-~-p,·eer ··•00'00~"' 0~""'00 0000on~ 00~000 
fA;A,'::1f!l~t~ ~0~f'll0!~ ... "r'0~-til0 . ~f.J-00J~"' 0f\9.f00l0 P.!vH~~"1t0 00~'0ft0 0000\r\0 

______ P_i~~-0.JH~~91'"-• _.;A..;_;0'-"'0"""'Jft;;....._·-~_. ·cit'--· ......,,:'.::;..;.!)~ ___ A-'..:..:0=, ... 91;.,;:;;.· '-'=-::a=·::,.'--·• ·"""'· ·"-~· ·"~::_::e:::..::·l'~)J:.;:..:::. 0::;;.;;;.::;.;;..:: ... ;..;;.!•f::;.::):0::'-il.1::.:.0~, 0:.:..:11:.::_. _._.:0:.:...:>0::...:;0::...:9:::.;0!. 0.:::;;.;.·0~. ::""-•:· ""-.:.· .·0~0:....:1:;;;;.:. J=-4•0:.:.....·. 0:::...:.·~: ...:..:0.:..:.1~: J;;:.....t. 0~. ·0;:;;.:.: .;.;:._._-_ """"'·. :::......:.:...~~~~~~~ 
~~~~~~ ~A~~~~ ~~~~~~ ~~~~~~ ~~~~~~ 

Pl ~ Ol 0 II' fil :?I ~ l ~ rHll fl' ~ !."1i) ~ OI QI G1 ot ~ QI !"I ~ ('! 0 Ol 0 OI (A 

~ ~ r.113 r,, G V1 V.H'! r, :'1 QI ,..HH~ t?I QI OI 01 ~ vHH~ ti' OI 0 ~"" ~ ~ 
f1.{-H1t~~''il 000~f'Pt 1'00@9'1tJ>. 0ft0:910P fl'·fJ0000 
P tiH~~ Odil ··. 00~~ ?I@ .~~~~0A . Pt0if<l09J:~ 0000~(11 
~~~-¥1rl!t., ft0:000:ft ·-i~itJtte0· fl·(f:Clt0:@pji , . .Jl'000\IH' 

~~~~0~ ~0~0~~ ~~~~~0 

,,~rHHHH-, C-1~0!0~!--1 ~~l'A.;.,ti'0 

~~0~0~· ~0~0~~ @~~~~0 

000A00· 000·000 · 000ij00 
l?l4J)0000 ... e.0000~: 00C!t000 
A,0e0,••· .•. _.'Ye0·fUl0.0·< ······~00· :· 

31----------------------------------------------------lA ,.. rf ~ ,, ~-rn ~ 1 6 ~ ? ~, 7 ~ c1 5 n 171 ~ ot 6 '1 :>. ~ 7 OI 0 5 6 2 3 t 7 4 2 0 7 ~ 1 ~ 7 0 ~ 
~~?~~1 ~1~~~~ 160'1~ P1~~~~ ~5~A56 ~~64~1 ~040~3 
~ft(i\PJ 1 ~2A34-I; A\1:5·3f·e>:. f,l26Sii·': ·t't'·:rt524 0"16550 076.55~ 
'" '-*'37 Fl c;. d A Q! A 5 f60~14 . et·•6:lt1 ·a2633·0 f12536 961045 
Q?e:"t' ~602ft1 _._,:67e.x)7·xi::\.;!!$:. ----:6ia-ili~~~;Mdl:l46 ·f7:':1:~~1 16a21 l. 

-_...,i. ..,,, ~ oq ''1 6 ~ C1 ? 5 1 t t' ~ 3 '115 5 1 1 A~ 9' 1 QJ A ~OJ Cit 4 ot J 6 6 1 '- vit 2 f> 3 1 4 l ,~,~~~ 17~~~1 ~3~~3~ ~R6~~4 ~3~B5~ ~26321 ~~?~21 
~~~2~1 ~6~~30 A1~6~7 ~11712~6 ~1~~~7 ~6/~56 ~6?345 
~1~336· OJ•6iii0AA: . tJ6•-3'Jll'4. ''Pit66'51 .,103::42 ·r-51'2t5· .026372 
~60\-1~0! tll'J? 1 7 At 6550 ,\ 6fl2f4· ~166~3 067'f57;.:· 063035 

~---°'-"--:t-0~5-~ ·.· f 16551 1. ~4.2\J.:7-::,: ; .. ; " .. ';l.~:••::t: •:lt1':67 ,,; •. ?;:f'.5'~':::-. 062361 
~1~3~6-----~17A~.~~2~,~~~~~~1~~~A~~~7~~"'~A~2~0~~~2~~A~2~~~~~4~0.__~~~6~0~~~5~7_=:.;..~1~~~~~2~4~1~~~~~____;.~~~~._.;;._.;..;....~ 

1~~~1~ ~l~~~~ ~~3~n1 ~'637~ P~4P33 P264~~ 053~62 
~~~0A3 ~2~d~~ ~~3~~4 ~2~4d5 0530h~ ~26452 05~~~7 
A2~5~, c.r1··A6?'~: :l'J·67ft56.A> ct6'1i'3t·• -·0166-5~7::;;----;et~" 1;;-:;i,~47:::2=·-s.,.....· -0_;;:-:;;;0;-;;;:2:--::.it-=0:""M:'e1--~-==:=...,.,.-~,_.,,..-~..,,,..,.~--,--._,...., 

~06.401 '710~.i!r.,4 ·fH)!0-1- . 80:a.ll0 .. e.26376 0!82498 t 27091 
::(_,::;:.k::,,,:,::} ... :.::: :;::.} .::,::+o-5·- .... :;_ ~i 

~At ~()4~~~ 06~~~~ ~16~~7 A1A441 016625 ~67~66 ~63~31 0166b7 
~t~4A~ ~1~~~1 ~t~A~7 ~A,0~3 026462 064056 162475 0166b7 
AJAA~~ ~~70~7 1~7f27 ~16521 ~0132~ ~01310 026472 1027~7 

~~~ ;-=:;~~;-;;-:;'71;--:-~:;-.;:-~=-~~~~-:~~~----:;~~~~~:;-,;;;--.:;;-~~~~,,.-~~,,.-...,,,....=-~----,-, 
rA2fl427 . '0610lA~ A~624:75 o.r:t~::&·!S1::::-. f·lfilJ462 llf0'53·te· ·926546 8'l· -----i:2·. · 
~64~·64 91fil?5t 0 "116657 ~l05=1L • tt61010 f.lt63133 016657 010'5kt5 
~ 1 f\~21 QI 13@7 1 -tt0.2~l•a ',,;_0:f1l;a:a:::' <::Jt=l.~eet> 063032 0160.~:7 :•1~·~1s . 
P~0~~0~~~~1~~~?~5~?~7:---~1~.~~-6~~~2~1::-----~A~A~9~9~0~9~~0~1~6~5~2~1~~?~1~3~0~7~2:....--.~~~~~~~1~0~3~~1~2~6~5~2~4~--~~""*~~~~L 

~lo. 7 ~ ~ 1 0 6 (HiPlli 5 OI ~ ~A ?. 1 t 2 7 Pl Pl 1 1 2 6 2 A 1 Cl 0 "1 QI ~H:, Pl 0 5 7 2 7 QH~,, ~ 2 ~ 
~-~-?~~4~ ~67~~~ ~~?.5~~ R16657 11053~ ~6~~5~ 12~241 ~~~~~~ , ,.i' 1 ~- 0!063:> 1 ~07'095 ·fle'!l:'ff'' "7652 4 t 26~50 01'009,,-- 016521--

0t 1 ~~11 002002 126557 16•121 :J .·. e.02011 P.26513 e•t:&521 001121 
____ ,._0_2-'--:•--.....2~-.,.=~ 2 &tn.11~_,_ J 1.is•2. a12.•e ti1~f:11i:::;1·a:3073 •036'14- .... 1:16·550 e44·000 

~17~~~ 1~~21~ ~A~A'~ ~05~~0 ~2~436 164215 0~6~2~ 007~~4 

, (f.?,, A~~ ~ 0"'" CJI"' °' t f\ ~ 2 1 "' 1Je12 '"'2 J ~ 3 J '6 6 t 2 t 6 ~ 2 '' 7 ""llJ 1 6 2 3 
__(_ "" , 1 7 flt ? f~ 7 Cll 0 ., ~ '1 ~ !'! '- 6 ~ 3 1 1 2 6 6 t 2 "' 2 0 0 '4 A CA 1 b 5 2 1 ~ 1 ~ Q1 " 7 ~ 1l'I 2 ~ ~ 2 

Pl2ft4 ?.7 t ?~6~5- P'~111«'tr.f0 ,;:366~5 ; ·1,1111 1 ~67'1'- 0~ 1225 t ~26~2;----..............-....,....~--.....---

3// 
~8? O,lti?557 102-=606 10.2712 8-62-524' 1~2602 t2n633 

GSLI IlE ADj'23J 



1~7~27 ~1~5,1 ~~t3'-3 ~2~6,0 ~0240" 
1~?727 ~J~~~~ 1~37~6 ~~?A~7 
f1'7?'!J:97·.. ~·640aA . · •• 3~21·~:& · ..• y,· :;72186. 

{ ·-~ ~~=~~: .. ;. ·a11&::_t,t~~"~~- ._::::;1 
~~~?~1 A6,~A~ ~1~77~ A126~3 973A13 
~~?~71 A1~7?~ A7267~ A6,741 ~1~77~ 

~4~~~7 A7?A1~ P62~1J ~1677~ 072573 
--tif~~-;ft ct 1 "l.CJ? A A)·flll 1. 14.l'f:fl ·::,,.;, .· •·)19 . :;:::.~,,, ~=·' ~~:' '~~~tj£{;~~:~~;~. 

~t~70~ 00~4~0 102~~6 t602t6 ~0~05A 
127~~1 ~7~~~1 ~~30?6 At6775 ~73026 
rnt~4~7 ~1~5~~ ~1~~11 A1~2~5 ~1~362 

ti,s 
P8~ ~20~41 02B040 ~2aA40 9tB04. 

__ 0!2e{!•~ ~20cum )1;20.,.... ,9:la0«•:•{ 
~A~~~~ ~~~,~~ m~AJ~A A~~4~P e00101 @@@@a5 

I ' .3~AAA . 4~~p~ ~ ~0 0 A~~A~~ 00A0~0 
~~~~~A ~~rA~~ ~~~~0~ A~AA~0 ~0~~~0 ~~000~ ~0~~~0 0~0~~0 

-
~~ot?.fl~ """''-'1(,f ~~"°''' = ·.eit:etlf'I''··· m1u•0t110 ~~·0·e,~: :::0·011,000 e.e:eint" . · · < ·· ·· ·:·>'; 

:::::: ,:.::::: ,:;:a~.t¢SIG:; .:::: •:::m, /1•:a, U11;l;;:<.. ,~i~ ;:';· .... :'~I 
~~~~~~ ~~~~~? ~~~~A~ ~A~0~0 A~0~0~ 0~0909 00~~~~ ~~00~0 

~~~~~~ P.~~~~~ A~~~~~ ~0P0~P P0~~~~ ~A~A00 00~000 ~9~~~0 

~A~~~~ ~0~~~P ~AAP~0 ~A~0P0 ~~~A~0 0~~A~A 0A0~00 0~00~0 

~A:l?IA.110:: .. r>h~~a0:0 "'''"'~ ·•0•'e1:A ·· "'"'"'" ihJ00•10: 10a10a· 10e:e·00 . -·:.·.::{/·-:··· 

~·00000 ~00."'~·~ 0.00$.9.,flOl · t.J0:1810 ~-Mt3·00 fJlfJfUJlft '·J9,.PJJ!000 0fJ.fJJ\i.:'· 
__ (_ 0:1.A00 .. 0·, .~=:0'eJn11, .. ·. ':..:e·01J1,l;1:::~•:.:llll.l«fte,L .·"11=11.,(e• •••·eta•:. ;::u11,1:0.0 ..... e.:ra1a:11 .. , 

• ~~~~~A ~~~p~~ n~~A~A P0~0A~ 00~A0~ ~~0000 A000~~ 00A0~~ 
~~A~~~ A~~~~A ~A~~~~ ~AA0~~ ~~~~0A ~00~0~ ~~~00~ 0~0~~A 

:·····:.;;.f:::::·::: .• :···· 

~ "P14E j.M/"8 ':Jct R. -'?NA.a~ 
tt 9'24 t:, "'•·••(J•·:> .. :e " 0 ---zir00=1r:0~0Z:-:01'T"'""'""-::1,1o;:!'Jl'eri1~~~0""'0'--.....l..,.·1.,...1l_.f.._10--. _,......· ~..-.--.------. .,,.,.,.:\~,~ .• .....,.,..._~_...., 

:::::: '·=~.a~:CZlt::f-tZt,a:::: :;:;:;, :.,;:,;;,; .,:;;:·: .,, .. 
~~~A~~ A~~0A0 ~~0A~0 ~~~~~~ 00~AA~ ~A~00~ ~0~~~~ ~~~~~0 
~~~~~~ 00~0A~ ~~00~0 ~Am00~ ~0~~00 ~00~A0 A00~~~ P0~~~~ 

~~M~~~ ~0~~~0 ~~0A~A ~00~~0 00~0~~ ~~~A0~ 0~~00~ 0~~~~0 

,..tit00cn1i· ····/:·~=0.f.!"'.f':':·.•: ::::.~e"':':tf:CIJ··::: .,,.,llJll'i:.·:r· tt:e:iJA'.10 "1!0Bfllff ·· · ~tnJ:••.~· .. · 0:t1'1l0•fit 

:.:::. :::~ .. :.: :.::.·.:.·.•~.;.:0.0.·.'· ... ::.·.t: .•. :: ........ ·.:.·~ ....•... : ... :: •..•. J.::.·.·: : .••.•.•.•.. :: ... :.: .. · ..••. ::.·:···· ::.:.· .. : .•. ;.::.t.'.t:.;.,::.·:.:;.:.".··'.: .•. · .. · ... -.·.:.:.': .. •.··.: .. :.': .....•. · ... '.·.·.!',::···,···· .. ··.• •. : ....•......•.•. :.::.:: .. ::.·,.··:·.·.· .. : .• :.:.:.: .. ·.·.:: .. ·:.:..···· .. ·.··:·0··:. :.: ..•. · .. :: 11 Vl tti.. . 00 0001'1 . tf0Qt00!l, . ' 
. c ~: ~l0;ffi@l,(t.; t•:····:· .·.:·~,,~:@··:· ..... d<·: .... ·.·.·. 

. ·. >·j 

.;_.· .. 

.:.· 

3,u.--.-.----------------------------------------------------­16A~~1 ~~~A~? 131~A3 171~~4 006004 160~01 A0?A~3 026~12 ~A~ 

__ _! 

t310~A~~~7:fw7T\0~.~~6~.·~· ~0~0~6~~~A~4~~t~6•~:~8#;.7t~ .. ,~. l747~.t~0~9~1.-~~~9~6•«~ .• ~,~~t6~0~0~0~. 1.-~1~7~t~ .• ~t~9.--~~~~~3'.--~--l 
~0:6JH~4 t6CHHU ·l7f0t1 00.2~ft-•\::.17HU2 11UH3 17HH4 06"527 J 

":it.2.4ltifr:::;·/ i &fie i; i l5e2e .16025.5 i1 t ar;n .;:·:l 
AA~256 17t~24 141~25 171~?.6 00,~~4 

171~?7 t71~1~ 16\~?5 A~30~4 04~'-55 171~31 ~~~~45 ~4~1~0 

171~J~ 171~13 1~1~?4 ~03~~4 t71A34 t65~25 ~0240~ 17~0~1 
~~~~~4 135·$· .. ~26A67· {14539 912t0f-~~0~8~6~6~~-~2~0~6~7~7~~9~f~.~~t~?~t~~--~~~~~~ 

.· :~ 

. . ;~: 

. ·<:. ~j 
tA20771 !6l0~:5 pjQJ3004 1410:36 070t~01 €,,40~51 002"2~ 0273'07 
t 61 ~JA ·, ~S::f:lffl4.:\:::.)8:0'.:t)1:;:2.? . ., ,,,.1~=837 · .. :16\035 ~~309:A 141036 001 l "'-0 

~t ·v.nr-•JAn ""'· ..... 



·~~~ 
~~1 ~~A~~3 ,~~,l~ V.00421 

, 0,e::f'''tt1•·, ··· a>otrllile 't · ····•:" .. 

~~0A~A ~P0A~0 f 00000 0000~0 
~0~AA0 ~~A0~~ A0A~~P. ~P0"A~ ~~0A00 P.0A000 000~~0 
~~p~~~ 0~~0~0 ~0~A~0 AA00~~ 000A0~ ~~~009 0000~0 0000~0 "'·"O•a0· · ~efi!e• .. ' :tA0t1ew1r ····.:1'ottt1r· ,,·:,t\tl!fele me1~••x·· ·11•1:11· ·: 111;1:a:&·· 

.. . .. ::;~t:::·r:t :.•~Bt .. ~,==~~s ;::&111•:19.s;.· .. : 
~~5152 p~~t,l ~03151 012135 1060~0 0~~471 00~513 000534 
~1~13? ~1~1~4 ~1AA7?. A10~Jot 01~A~ot 011135 011210 A007b5 
~11~~~ ~11114 ~~1461 A10021 005177 ~03136 00766~ 010755 

•' .~: . 

pq;? ('i1 <'ld~'11 t"20!°'~°' 1671 :u f.'405'-3 P14t511 t114A440 00ot072 00"10"'0 'REJ...OCA&A.'81.E 
~0~9A0 ~0~~~~ ~0otAR0 A0000~ 0000~0 

9.f0·c.t;nHl 
9.l4J_5l~ 
•0 <-:· 1 .. :···. 
~1321' 
Ol~A07l 

"1!7ff,A00 

~t60t~~ A00Al0 12~0A~ A00A0A ~0~000 ~760~0 
~660~0t ~A~Ad7 A76A~~ ~0~043 ~76000 000044 
~~6~~~ ~~A~42 13332~ ~760R~ 0~0~4~ ~16~~~ 

Pl0'0050 
Ot0A,t34 

\1f·i0'flA6 1·1~Rf"ff:': 91HJIA•6 Q.Qftes:··:-· 'f:· :213·1 :t'.··,uu1 
.. ''A00C"5.ff Ot0!57.21 14.6000 '"1:9J.&• t 7'tl~·I 00IJ846 ,-.:.,,,.,,,,:4,.::, e ·._··na:::: e21,6eea ·~•:U.2ah .. >-.:•u0ee· · .. -1e1'eA:5 

~~3 ~~00~4 06~V,~A ~A~~71 A~7A~4 0A4~0A 

~4005? 12~~~A ~AA05~ ~030A0 A6~1~1 

~~~0~~ ~0?0~~ f 2~~00 12~~~~ 00~~0~ 

(11RW0<4'e • 0eu;;.r9...,9: ·ot:•'t'tt0t=0 ·· :9w=cnt•0 "'''''" 
:::=::. ;:zla;: ... :n > •• :::::: 
A~00A~ ~~~~~~ ~0~~~0 ~0P~~0 00~00~ 

~~~~~~ ~~A~~0 ~~0~~0 ~~~00~ A0~~0~ 

~~0~~~ 0~~A~~ ~0~0~~ 00A0~0 0~~0~~ 

00"0~u1:-·\ ··0•00t,o•=<··· 111~'f: .. &f· :,_1f:1:1nn;e:r o:::t•l•••e 

.:::::: ... ;:::=. ==··==·~ .. =::: 
~~~~~~ ~0wAAR A0A~A~ AAA0~~ 00~0~~ 

~~m~~~ ~0A0~A ~0AA~~ ~~0000 00~~~~ 

~0~~0~ ~~~0~A A000@0 · 0~~0A~ ~0~~~~ 

~~~A~~ 0~~A~~ ~~~143 A~~0A0 e0A00~ 

( 
~~~9~~ ~G~n~A ~40~~2 14?464 022114 

, ~2211A ~d45P.? ~~40~~ ~0~026 03~4~0 

p 133:20 ·.80f:•9:t.4:e:: :·::::a•12flft'Of :· OUUl'Bft6.· .. t6:2·r..10 
"OJ'-'~'··• t3~·~:1!ti;.: :··~essis110 Ret•ete·•·· 0t3tttlt0Pt 
9102,00.,A .0:e.a1~e.,4:::._ :,i1x2:11:1:2. :·.·•.1•••·•:0 .. ·1e·e0fJ1 

l . . \ ·-.. 

12t?0~ ~6200A 0~00/0 
~60172 00~~71 000000 
~00A0~ A0A0~~ 000A00 
fhl:lf,fJl:t . ll:f:Qlett 0'9'1tl0Gt ... 
0ftl+J90 00lt·0fHJ 08'4'010 :·. 
0••t000 · · · ftJ!J:•:a .• ,g • ,.-· (t.,~_.,:e;,0 ,· . < · 

O!VJ~"00 Ot0f'IA~0 
&HHt~QIA ~AOIAIA~ 

~"000~ @V'V!Ql0Ci1 
.,,·0etn• &en10,ee 
000000, 0t'3010 
0M000·l ... f•;···,00. 
"1~0C,,00 0000~0 

fi1Y10Qt00 0000~0 

Ol0A000 0~11t~0VI 

P.~(i'l/100 90A00Qt 
11'44502 C45t000 
"60136 Qt33267 
0~el90'8. · •tH608-~ 
~C10tlt61 . 02691.0 
00658•0 .·;.076010· 
164"A1 174"'it0 

~0~0'10 

Ol"A0IOA 
0~0~~0 

08'0'•t=•· .. 
0fJ0:90:0 

. · · ,u••Jtrt'.': ,\·· 
00~0~0 

'IJl,l00VI 0 
0~(110~0 

00"LiHH~ 
CJl0~0"0 
00A0!60 

''"""0 ··99'0)9~4· ·. 

·•111:60· .. 

~. •. 



P.~? ~~A~16 m0~0~0 

CJl~OI~~~ 

PA~-Q.IP'•,· 
flH~00.00· 

·0@'1,0+01\' 
A10!~41 

~(49~~°'"' 
~ vHi' ~HHit 

c~s, 



llLS c. M i'AGe . 
J. I NM .I .... ~~...;.~~~~~~~~~,...~--



;..-. 1.;Jt.n t ~A 
r~ IH~ 1 / 1 ,,. 1,"' C1 ~ 

~~Ot~21 

/ ~~Fot;,7 

f 

P43tt4 
£19~~"00· 

p,, ~ ~ ~ t' 
1f)OIOt"1t 

ftA•H~;9 

'"""'•"' 





CORE MAP FOR DOSM SYSTEM GENEBATION EXAMPLE Cl6K) 

377 ~ 0~1~~~-~~~~PA~P~E~R~TA~~~E~L~O~AD.~E~R~C~BB~~-~~- ----~---------~~~~~ 
3763ao-t. ------

~OB INPUT BUFFER (36 words) ~ 

DISC RESIDENT USER 
PROGRAr1 AREA 

<MAIN AND SEGMENTS> 

------USER COMMON AREA---COPTIONAL)-------

l 

I 
! 

i 

MEMORY} 
PROTEeT L----------------------.....,-.1200~ 

BOUNDARY DISC RESIDENT I/O DRIVER I 
I 024 t -

j 

-----------O~~~LAY AREA-----:.~-==-==-·----·~· .-~-_J 

DISC RESIDENT-EXEC MODULE I 

--------OVERLAY AREA------------ I 
7'67-r---------------------------1 

~::~ -t--------E-~-~~-E-~~--~-~1-~f~-~-~~;;;;> ___________ _ _ _j 
7506 __________ D~~_ICE ___ RE_FE_~~-~~~--I~_LE_<7_!/0RDS) -.. ----- - I 

EQUIPMENT TABLE ( 85 WORDS) ~ . t I 
736f --------------- -----·- ·- .. -----·-·· --- ..... ----------·-·-······-··--------------··--·-·- ···~ 

I CORE RESIDENT EXEC MODULES 
C$.EX01, $EX02, $EX"6, $EXI I, $EXI 7, $EXI 8, $ADDR, $SRCH, $LBU 

AND 1/0 DRIVERS CDVR05, DVR31) 

l 
l 

I 
! 
I 
I 

43f"4 -t---------------------------4 

t 
'634 . k~l'..._ 

I 

CORE RESIDENT OF DOS-SUPERVISOR 
·n1scM 

C$CIC, EXEC, •••• etc> 
---------·- -------------! 

1 ~~2 ~--------U_S_E_R,,__B_.~~-- ~J.-~-KA~~------- ---------------·-·-----------··. __ --~ 
SYSTEM B.P. ~INKAfiE 

532 --r------------------- ··--------·-·· ·-·· --- ·-----·. 
SYSTEM R.P. COMMUNICATION AREA 

CSLIDE AP-lJ 

i 
[ 



HORD 
1 
2 
3 D R 

'4 Av 
5 
6 
1 

8 

9 
10 
11 

12 
13 
14 
15 
16 
17 

BITS 

AVAi LABLE 
f OR 

DRIVER 
TEMPORARY 

REQUEST BUFFER LENGTH 
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1 
D • l IF DMA CHANNEL REQUIRED·.· 
R • l IF DRIVER TYPE IS CORE-RESIDENT·, 
UNIT I f'1Ay BE USED FOR SUB-CHANNEL ADDRESSING. 
tHANNEL # 1/0 SELECT CODE FOR DEVICE (LOWER NUteER IF MULTIBOARD 

INTERFACE.) 

• 8 - UNIT NOT BUSY AND AVAILAaLE ~ · 
• 1. - UNIT DISABLED (DOWN) . . rHIS FIEL' 
• 2 - UNIT BUSY ~ET BY 
• 3 - UNIT WAITING FOR AN AVAILABLE Dl1A CHANNEL . SYSTEM 

Av 

STATUS - ACTUAL OR SIMULATED UNIT STATUS AT END OF OPERATION, 
<DRIVER MUST SET THIS FJELD) 

EQUIPMENT TYPE Cone - IDENTIFIES TYPE OF DEVICE AND ASSOCIATED SOFTWAR~ 
DRIVER, ASSIGNED EQUIPMENT lYPE CODES IN OCTAL ARE 

I Bfl-87 
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PAPTER TYPE DEVICES ] 
TELEPRINTER 
PUNCHED TAPE READER . 
HIGH SPEED PUNCH. 
TELETYPE (SYSTEM ) 

UNIT RECORD DEVICES*}' 
RESERVED FOR PLOTTER 
LINE PRINTER 
MARK SENSE CARD READER 

11AaNEnc~PEIMAss STORAGE AND OTHER DEVICES 
GAPaDL~ 2.L 
3030 MAGNETIC TAPE 
Mov1NG-HEAD Disc 

fOR EQUIPMENT TYPE CODES 1 THROUGH 17, ODD NUMBER INDICATE INPUT DEVICES 
AND EVEN NUMBER INDl.CATE OUTPUT DEVICES (EXCEPT es·, ..lWJ.Qi IS BOTH INPUT 

AND QUTPUT) ·• 



DEVICE REFERENCE TABLE FORMAT 

EACH ENTRY IN THIS· TABLE REQUIRES ONLY ONE WORD IN MEMORY, 
THE VALUE OF EACH ENTRY (DEC.IMAL NUMBER·, 1-63) ASSOC.IATES 
A LOGICAL UNIJ NUMBER WITH AN EQUIPMENT TABLE ENTRY FOR 
THE SYSTEM IN THE FOLLOWING MANNER: 
,__.... ___ __.;., ___________________ ····--·---

SEQUENCE 
IN 

MEMORY TABLE 

l 

LOGICAL 
UNIT # FUNCTION 

1 SYSTEM TELEPRINTER 
2 2 USER MASS STORAGE 
3 · 3 SYSTEM MASS STORAGE 
4 4 STANDARD PUNCH DEVICE 
5 5 STANDARD INPUT DEVICE 

I 6 6 STANDARD LIST DEVICE 
I 7~63 7-63 ANY DEVICE 
'----------~-------~~~--Jo~~~~ 

INTERRUPT TABLE FORMAT 

EACH ENTRY IN THIS TABLE REQUIRES ONLY ONE WORD IN MEMORY 
AND IS ASSOCIATED WITH EACH l/Q CHANNEL IN THE COMPUTER 
(STARTING WITH LOCATION 6) WHICH CAN CAUSE AN INTERRUPT • ..,,_,.....,_,_, __ . ______ .... , ........ ---. . . 

EACH LOCATION IN THIS TABLE HAS AN ENTRY VALUE, MEMORY, 
LOCATIONS ARE ASSOCIATED IN CONSECUTIVE INCREASING ORDER 
WITH AN l/0 CHANNEL, TABLE VALUES ARE ZERO FOR AN I/0 

. . . . ... 

. CHANNEL NOT REQUtRING INTERRUPT, J/Q CHANNELS REQUIRING 
INTERRUPT CONTAIN THE START ADDRESS Of. IJ:if. EQUIPMENT TABLE 
ENTRY OF THE ASSOCIATED DEViCE, 
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EXEC MQDUlE DOUBLET TABLE FORMAT 

CTWO WORDS PER DISC RESIDENT EXEC MODULE) 

I # SECTORS - 1 EXEC MODULE ID # l 
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SYSTEM DIRECTORY LISTING FOR DOSM GENERATION EXAMPLE 

NAME TYPE SCTRS DISC ORG PROG LIMITS B·P• LIMITS ENTRY LIBR· P-BIT 
SUBCHAN=l 
$EX03 XS 0002 T001 011 07567 07624 00732 00733 07567 07624 
$EX04 XS 0004 T001 013 07567 10176 00732 00741 07567 10176 
$EX05 XS 0002 T001 017 07567 07745 00732 00733 07567 07745 
$EX07 XS 0002 T001 019 07567 07746 00732 00733 07567 07746 
$EX08 XS 0002 T001 021 07567 07732 00732 00733 07567 07732 
$EX09 XS 0003 T001 023 07567 ! 01 42 00732 00763 07567 101 42 
$EX10 XS 0002 T002 002 07567 07745 00732 00733 07567 07745 
$EX12 XS 0002 T002 004 07567 07761 00732 00733 07567 01761 
$EX13 XS 0004 T002 006 07567 10223 00732 00754 07567 10223 
$EX14 XS 0004 T002 010 07567 10241 00732 00751 07567 10241 
$EX15 XS 0003 T002 014 07567 10153 00732 00763 07567 101 53 
$EX16 XS 0002 T002 017 07567 07722 00732 00733 07567 07722 
$EX19 XS 0003 T002 019 07567 10107 00732 01000 07567 10107 
$EX20 XS 0003 T0~2 ~2~ ~:Z567 HU ~:Z 00732 ~07fd ~2~6:Z H:ll ~ ;z 
DVR01 DR 0003 T003 001 10241 10555 01000 01002 10241 1055':J 
DVR02 DR 0003 T003 004 10241 10443 01000 01002 10241 10443 
DVR22 DR 0005 I003 007 10241 110 75 01000 010~2 10241 110 75 - LOA DR UM 0032 T003 012 12000 21032 01002 01425 12000 21032 
JOBPR UM 0038 T004 020 12000 22463 01002 01414 12000 22463 
ASMB UM 0023 T006 010 12000 1 7120 01002 01362 1 6522 17120 
ASMBD us 0004 T007 009 1 7127 1 7647 01362 01363 1 7442 17647 
ASMBl us 0006 T007 013 1 7366 20542 01362 01424 1 7366 20542 
ASMB2 us 0007 T007 019 17345 20550 01362 01410 1 7351 20550 
ASMB3 us 0003 T008 0·02 1 7473 1 7771 01362 01363 1 7630 1777 1. 
ASMB4 us 0004 T008 005 1 7366 20027 01362 01371 17366 20027 
... \SMB5 us 0006 T008 009 1 7345 20425 01362 01404 l 7351 20425 
FTN UM 0006 T008 015 12000 1312 7 01002 01047 12000 13127 
F'TN01 us 0031 T008 021 13254 22120 01047 01502 16550 22120 
VTN02 us 0025 T010 004 13254 21027 01047 01356 13741 21027 
~TN03 us 0024 T011 005 13254 20600 01047 01277 1 511 7 20600 
FTN04 us 0025 T012 005 13254 20750 01047 01360 13702 20750 
LIBRY LB 0147 T013 007 

EQUieMEHI IABLE LISIIMG ! LOGICAL U~lI I8BLE LISTI~G 
. -·-·-·-----

~ EQ · : LU 
EQT 01 CH 1 1 DVR05 0 R U0 S0 LU01 EQT01 
EQT 02 CH 13 DVR01 0 0 U0 S0 LU02 EQT03 
CQT 03 CH l 4 DVR31 D R U0 S0 LU03 EQT03 
£QT 04 CH 1 6 DVR02 0 0 U0 50 LU04 EQT04 
EQT 05 CH 22 DVR22 D 0 U0 50 LU05 EQT02 
(I 1 r In, 

L.Ula b EQT0 l 
LU07 EQT05 
@ 
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