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C. Ackerman October 19, 1970 

Distribution ' 0 ;•· 1 Systems Analyst DOS-M Course in 
Paramus and Atlanta 

This memo confirms the dates of December 8 - 10, 1970 
and December 15 - 17, 1970 for the DOS-M Seminars to be held 
in Paramus and Atlanta respectively. 

Bi 11 Wi 11 iams, who in conjunction with Joo Dietzgen is provid­
ing factory DOS-M support, wi I I be presenting these seminars. 
Bi I I's work schedule at each Data Center wi 11 be as fol lows: 

Monday, Dec. 7 - Paramus 
Monday, Dec. 14 - At I anta 

Tuesa-Thur. Dec.8-10 Par. 
Tues.-Thur. Dec.15-17 Atl. 

Fri. Dec. 
Fri. Dec. 

11 - Paramus 
18 - Atlanta 

Arrive at Data Center, taking 
care of last minute prepara­
tions as necessary for a 
Tuesday, 8:00 A.M. Seminar 
starting time. 

Conduct the DOS-M Seminar 
Lecture 8:00 A.M. - 2:30 P.M. 
Lab 2:30 P.M. - 8:00 P.M. 
where a DOS-M system would be 
avai !able. 

Remain at Data Center providing 
additional system training & 
assistance as requested by 
regional personnel. 

I am sure you wi 11 find these seminars the answer to many of. 
your DOS-M system questions. 
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SYSTEM::: ANALYST DOS-M COURSE OUTLINE 

I INTRODUCTION 
A. Minimum Lardware Requirements 

1. DOS and DOS-M 
2. Cost Cr,mparison 

a. DOS to DOS-M 
b. DOS (HP) to Competitor (1130) 

B. Advantages and Disadvantages 

C. IOMEC Disc Overall Description 
1. Controller 

a . Conre c ti on to Drives 
b. Disc Protect Override Switch 

2. Drive 
a. Fixed Disc 
b. Cartridge (Removable Pack) 
c. Power ON/OFF and READY 
d. Cartridge LOCK/UNLOCK 
e. Maximum of Four Per Controller 

3. Discs 
a. Physical Layout (Heads Etc.) 
b. Addressing (Subchannel, Cylinder, Track, Sector) 
c. Sector Address Field 
d. Storage Capacity Breakdown 
e. Difference Between Physical and Logical Track 
f. Progrannning Commands 
g. Diagnostic Program 

D. System Software 
1. Components 
2. Minimum Core 16K For ALGOL 
3. Disc Space Used by System 
4. Concept of SYSTEM and USER Discs 

a. Labels, Sys. Gen. Code, Sys. ProVirietary Code 
b. Allocation (System, Work, JBIN, 'USER") 

II OPERATIONAL DIFFERENCES FROM DOS -----A. Starting System 
1. Boo ts trap Ra thej_- Than BBDL 
2. No "FRESH", "CONTINUATION" Requirement 

B. New Directives 
1. Change User Disc (:UD) 
2. Disc to Disc Dump (:DD) 
3. System Search (:s-;) 
4. Initialize (:IN) 
5. Abort without Job Tennination (:OFF) 

C. Minor Changes to Some DOS Directives 



III PROGRAMMING DIFFERENCES FROM DOS 
A. New EXEC Call (change user disc) 
B. Minor Changes to Some DOS EXEC Calls 
C. Use of LOADR 
D. Libraries 
C. I/O 

IV INSTALLATION 
A. Introduction to System Generation 

1. Tapes Needed & Program NameH 
2. Preliminary Consideration 

a. Core Size 
b. Speed of System Operation Desired 
c. System and User Disc Placement 
d. Particular Neecis For Application Used 
e. Whether Another System is Around 
f. Medium For Input of System Modules 
g. Hardware Required 

3. Preparation of DSGEN (SIO Environrrent) 
4. Starting Generator 

a. All Equipment on, Disc Drive "ON" and "READY" 
b. Disc Protect Override "ON" 
c. Load DSGEN to Memory and Start at 100 Octal 
d. Description of the Four PHASES and Ability to Restart 

Each in Case of Error 

B. System Generation P1:ocedure (and EXAMPLE) 
1. Initialization Phase 
2. Program Input Phase 
3. Parameter Input Phase 
4. Disc Loading Phase 

a. Parallel Memory Block Diagram 
b. Parallel Memory Octal Dump 

C. Formatting User Discs or Cartridges 
1. Why ;·nd When Necessary 
2. What System Actually Does 
3.- Operation Procedure 

D. Configuring DOS-M Bootstrap 
1. Function Performed 
2. Clear up Confusion Between 

a. Prepare Configured Bootstrap 
b. Configured Bootstrap 
c. Disc Resident Bootstrap 

3. Hardware Required 
4. Operation Procedure 



V INTERNAL SYSTEM ORGANIZATION 
A. Brief Review ofCore-Layout 

1. Block Diagram 
2. Core Dump (Octal) 

B. Disc Layout 
1. Block Diagram 
2. Disc Dump (Octal) 

C. DOS-M Drivers 

VI INTERNAL SYSTEM OPERATION 
A. Prepare Configured Bootstrap Program Study 

1. Listing 
2. Execution of Configured Bootstrap 

B. Disc Resident Bootstrap Study 
1. Listing 
2. Execution 

C. Trace I/O Operation Through Flowcharts Involving the 
Following Programs: 
1. Disc Monitor (DISCM) 
2. Input Output Control ($EX18) 
3. Example Driver (DVR01) 

D. On-Line System Modification and Patches 
1. In Case Line Printer Goes Down 
2. Memory Protect Considerations 

E. Known System Bugs in Version Being Shipped 
1. Symptoms 
2. Patches 



; OCTAL ·y 0 "l)~ ( ~ r""' Ac ( £'"' i:,..1 ;:- R. -~i J: oN _ / .... '· -- .. ...... # ~l· •• y.• .. ; 

_ '[LW-7/;oo.SD .. TH~ l' "" 1' .• ,. ... .. ~-..::. ·NU h \)' r-f t. : . ·-w. . .:~ .LJN fr .. 
-ec ..,... lJEC:.. C.-L\~ bi?C_.. ~er. t>e·c .. ·,er. i)EC L·C:.T }>Ge./ ~,. .... , ;w. '""""""211> ~· 
0 0 0 0 0 0 ~ CJ c 0 

bf;t>q~ \ Sl~ ' ~4 \ gr 
:l. ~l1~ ~'l 1;o~if :l l ?.cts a I '7, l. "') 

°' 
3 1a;.$8 2 I r;_g fa 3 

' 
q~ 3 ~4 ~ ,,q 

'J-
• ...1 

lf· 1~38'1- Lf ~·) , if g' 4- 1.S"-1 4 :s·" if. ~ ;,,,/<.:.- •. ('!I\ 

5 ~OJ tj.'$0 _J) :.l r.::(;, c 5 3~C s 1/-C 5 .... :· 
·-:r" ,_) 

~ :l '1- '!; 7 (. (.;. -:2.0"7'~ 4 3~lf ''.: 
11-s-; <., 4 . ..J, ,. 

) ,I 

'~~t 'T ~~)'T~ r 3581/- _1 ___ ·'if..lf:;f i{ ''( tT 
.. .J 



\1 ,. '1\ 
i 

SYSTEM ANALYST DOS-M COURSE 

DECEMBER 1969 

t-1 
n-{ ( 

. ( '1 

·:J ~ r-' .. 



SYSTEM ANALYST DOS-M COURSE OUTLINE 

I • INTRODUCTION 

A. Minimum Hardware Requirements 

B. Advantages and Disadvantages (Compared to DOS) 

C. IOMEC Overal I Description 

D. DOS-M Software 

E. System Startup Description 

F. DOS-M 1/0 Request Processing 

I I. OPERATIONAL DIFFERENCES FROM DOS 

A. System Startup 

B. New Directives 

C. Operational Difference Summary 

I I I. PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC Cal I 

B. Negative Request Codes 

C. EXEC Ca I Is Difference Summary 

D. Other Important Po 1 nts 

IV. INSTALLATION 

A. Introduction to Generation 

B. System Generation Procedure and Example 

C. Formatting User Discs and Cartridges· 

V. INTERNAL SYSTEM ORGANIZATION 

A . D i s c F i I e ( s ) F o r mat• 

B. Disc Dump of Generation Example 

D. System Base Page Communication Area Description 

VI. INTERNAL SYSTEM OPERATION 

A. lomec Command Sequences 

B. Supplied DOS-M Bootstrap 

C. Disc Resident Bootstrap 

D. DOS-M System HALTS 

E. 1/0 Request Processing Example 

DOS-M FLOWCHARTS 



I . INTRODUCTION 

A. Minimum Hardware Requirements 

I . Why DOSM? 

2. DOS/DOSM minimum hardware [SLIDE I] 

3. Cost Comparison 

4. Comparison to competitor - (IL.;M 1130) [SLIDE IA] 

5. DOSM Hardware options [SLIDE IB] •'tit w:.J4 C, 1 ~h _. r. 
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 

is not forced to have it. Gains one more 

1/0 channel without TBG option. 

d. Easy creation of System Backup (which w i I I 

not be hardware protected) on Cartridge. 

e. Multiple System Discs with different 

configurations on separate drives. 

f. Exchange of user files between systems even 

though systems may be configured differently. 

g. Hardware protection scheme using DISC PROTECT 

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 CDVR05 and DVR31 changes). 

[PAGE I] 



2. DISADVANTAGES (Special Points) 

a. Three bootstraps (cover details later). 

Method of System Start-up. 

b. No plans at present for moving head RTE 

or TSB. Some talk for ISS system (ISS disc 

cost about $ 35 ,000 and has about 12 mi 11 ion 

word storage). 

c. Better to lose sale rather than deliver an 

SK system that w i I I "st rang I e" 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 Description 

I . CONTROLLER [SL I DE 3]. 

a. Interface between computer and drive(s). 

b. Interface cards on computer side. 

(I) Identical electronically except for 

positions of jumper wires. 

(2) Signals inverted from positive-true/ 

ground-false logic to ground-true/ 

positive-false to be compatable with 

contro 11 er. 

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

addressing information. OMA controls 

data; program controls status and addressing. 

(4) COMMAND CHANNEL - Transfers commands, 

drive selection, and drive attention 

bits (LSB). Al I under program control. 

[PAGE 2] 



2. DRIVE (Maximum of 4 per controller) 

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 [SLIDE 4]. 
b. Physical layout [SLl[lE 5~. 

c. Addressing [SLIDE 6]. 

(I)· Phy~ical (Drive, Cylinder, Head, Sector). 

(2) Logical (Subchannel, Track, Sector). 

, Software inverts (complements) lower 

o~der bit of subchannel H for 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 

(only disc formatting seciton of generator 

does this). 

(2) WRITE PROTECTED COMMAND is used for 

control !er to set PCl=I in Sector-

address field (only generator does this). 

(3) WRITE DEFECTIVE COMMAND is used for control­

! er to set DC I= I in Sector Address Fie Id 

Only $EX20 makes this cal I CDVR31 wi 11 

accept under system operation). 
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(Continued) 
Gr''" 

( 4) e o 11 I r a I I e r does ""et so r::l d h-a.c.k. sq· stat 11 s 

" OR PGI or DGI i-+ DISC PROTECT OVERRIDE 
--------------------~Wf"fCli is "O~~" (i.e. UF~. This switch 

must be "ON" when executing (I), (2), or 

(3) on the preceding page! 

D. DOSM Software and Relationship to Discs 

I. Components [SLIDES SA, SB, SC, SD]. 

2. Disc to Memory Transfers [SLIDE 9.J. 

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

a. EQT Format [SLIDE 106]. 

b. ORT Format [S~IDE !~~]. 

c. INT Table Format [SLIDE 10D~ 

4. Discs Layout 

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

b. Oversimplified "SYSTEM " disc layout [SLIDE I IA. 

c. More detailed "SYSTEM" disc layout [SLIDE I IB]. 

d. User d.isc layout [SLIDE I IC]. 

e. Label Sectors 

( I ) System Disc [SL I DE I 2 A]. 

(2) User Disc [SLIDE 12B]. 

E. System Startup Operation Example with block diagrams. 

I. Execution of Configured Suppl1ed Bootstrap 
[SLIDE 13A.I].' 

a. Loads Disc Resident Bootstrap into high 

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 13A.2]. 

a. Loads Core Resident System from System Disc 

in four parts. 

b. Configures continuator section of DVR05 and DVR31. 

c. Transfers control to $STRT in DISC MONITOR 

by JMP 3,1. 

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 $EX12 [SLIDE 13A.4~. 
u 

a. Sets CMP FENCE ADDRESS = UMFWA) with OTA 5. 

b. Reads System Buffer Sector to Base Page. 

c. Bui Ids new System Buffer Sector and writes 

back on disc if not valid 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 transfers 

control to $TYPE for System K.B. Input. 

[PAGE 5] 



5. Execution of $TYPE for System K.B. Input [SLIDE 13A.5]. 

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 

contr61 to JOBPR main entry point. 

b. Each call to DISCX results in call 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 System Buffer 

Sector from Disc to its own internal 

buffer by JSB EXEC cal I. 

b. Up d ate-s ·o-ATE ,· LU TABLE .entries I.' and. Def a-u It 

Us e r L a b e I i n S y s -t e m B u· f f e r S e ct o r . 

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 DISC SUBCHANNEL # 

and LABEL. 

b. $EXl7 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 printed here. 

d. At end JOBPR then ca 11 s $TYPE for System 

TTY to output @ (V and @ and to input 

from Keyboard. 

9. Summary of 1-8 above. 

a. JOBPR i s a USER PROGRAM and must do a I I 

1/0 by JSB EXEC. 

b • At end of 8 above, the JOBPR remains i n 

memory unt i I :PROG,X entered or :OFF given 

i n response to * (he re $CLER loads JOBPR 

fresh ) . 

c. No pa rt of Core Resident System ever does 

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

any 

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

AREA. MP ·and Interrupt System "OFF" when in 

System Area. 

f. DOSM 1/0 REQUEST PROCESSING [LARGE CHART]. 
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nos· 

DOSM 

DOS /DOSM MINIMUM 1~RDWARE COST COMPARISON 

PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

9. 

2116B Computer with 8192 Word 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 12531B Teleprinter Input/Output Interface Kit 

Teleprinter Input/Output, consisting of: 
HP 2754B Heavy-Duty Teleprinter (modified Teletype ASR-35) with 
HP 12531B 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. 

2114B Computer with 8K 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, consisting of: 
HP 2870A Disc Drive (includes HP 12536A Disc Cartridge) 
HP 2871A Disc Controller 
HP 2881A Power Supply 
HP 2882A Cabinet 
HP 12557A Disc Interface Kit 

TOTAL COST 
(Five-Year Lease @ $765/Month) 

CSLIDE lJ 

} 

PRICE 
115V 230V 
60Hz SOHz 

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

1,250 1,450 
750 750 

3,850 4,250 
750 750 

17,000 17,200 
2,500 2,700 
4,000 4,000 

900 900 
.$61, 000 $62,000 

PRICE 
115V 230V 
60 Hz 50 Hz 

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

1,250 1,450 
750 750 

1,500 1,600 
600 600 

13,500 13,650 

2,500 2,500 
$35,600 $36,150 



~ MINIMUM SYSTEM 1 . (WITH PAPER TAPE) 

HP DOS-M 

21148 (2;0 MICROSEC) 
OPTION 4 CSK MEMORY TOTAL) 

12591A ~EMORY PARITY CHECK 
12067A DIRECT MEMORY ACCESS 
2870A CARTRIDGE Disc DRIVE 

2871A Drsc CONTROLLER 
12557A Disc INTERFACE 
2882A Drsc CABINET 
2881A Drsc PowER SUPPLY 

2752A TELEPRINTER ASR-33 

12531B TELEPRINTER INTERFACE 

2784A PAPER TAPE READER 
(500 CHARACTERS/SEC) 

12597A P.T. READER INTERFACE 

HP DosrVIBM 1130 COST COMPARISON 

PURCH~SE 

$ 8.500 
4,500 

1.000 
l,500 
8,·no 
2,.8JO 
2, S:)Q 

600 
1,.4JO 

l,.250 

750 
1;soo 

600 

MINIMUM SYSTE~ 
(WITH PAPER TAPE) 
1131-?.A (3 . .'6 MI CROSEC) 

TTY/PRINTER CONSOLE 
4K CORE, 50QK DISC 

1134 PAPFR TAPE READER 
(60 CHf.RACTERS/SEC) 

IBM 1130 

3623 P.T, READER ATTACHMENT 
1055 PAPtR TAPE PUNCH 

(14;8 CHARACTER/SEC) 

7923 P.T, PUNCH ATTACHMENT 

CWITH CAFD 1/0) 
1131~2A PS SHOWN ABOVE 

1442 CARD READER/PUNCH 
(160 COLUMNS/SEC) 

4419 CARD READER/PUNCH ATTACHMENT 
3630 1442 INTERFACE 

PURCHASE 

$ 34.,610 

1.270 

450 
900 

900 

~~-D 
34","510 

li,"750 

l,525 

225 
(~) 

------------------~-----------·---'..,_..----- -----------------c:D._-_$ __ ~-~-.;...;....-1_1,a_ .. ~~-<'_· _ 
TYPICAL SYSTEM 

. 2114B (2,Q MlCROSEC) 
. OPTION 4 CSK MEMORY TOTAL) 

12591 M~MOR~ PARiT~ C~E~~ 

2870A CARTRIDGE Disc DRIVE 
2871A Drsc CONTROLLER 
12557A 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 
2767A LINE PRINTER 
· (80 COL, 356-1110 LMP) 

12653A LINE PRINTER INTERFACE 

PURCHASE 
$ 8,500 

4,500 
i·.ooo 
a·."laa, 
t,.800 
2,500 

600 
l,400 

l,250 

750 

l,580 

600 
3,3Qr) 

600 
lQ,000 

2,500 

------··-~------- ------·-------·--------·------•- --·-• -- - T•• 

TYPICAL SYSTEM 
1131-38 (2,2 MICROSEC) 

TTY/PRINTER CONSOLE 
8K CORE, SOOK DISC 

. 1134 PAPER T~PE RE~DER 
(60 CHAR/SEC) 

3623 P.T. READER ATTACHMENT 

1055 PAPER TAPE PUNCH 
(14,8 CHAR/SEC) 

7923 P,T, PuNCH ATTACHMENT 

1132 LINE PRINTER 
82 LPM ALPHAMERIC 

110 LPM t!UMERIC 

2310 Drsc DRIVE 
SOOK ~WRDS 

rSLID.: lAJ 

PURCHASE 
$ 58,050 

l°.270 

450 

900 

9()0 

ll,350 

12,150 

$ 85,07() 



f 
21148 (2.0 microsec) 

Option 4 (8K memory total) 

12591A Memory Parity Check 

12067 A 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 

12067 A Direct Memory Access 
t;. 

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

'l.752A Teleprinter ASR-33 

125318 Telc;;rinter Interface 

2748A Paper Tape Reader 
(500 char/sec) 

12'597A P.T. Reader Interface 

2753A Paper Tape Punch . 
( 120 char/sec) 

$8,500 
4,500 

1,000 

1,500 

8,700 
2,800 
2,500 

600 
1,400 

1,250 

750 

I--.· c ' "'rl""·· ~::~ ,.:) t.~ ...... ~ . .,__., 
... 

1131-2A (3.6 microsec) 
TTY /Printer Console 
41< core, 500K disc 

1134 Paper Tape Reader 
(60 characters/sec; 

3623 P.T. Reader Attachment 

1055 Paper Tape Punch 
(14.8 character/sec) 

7923 P.T. Punch Attachment 

(with card 1/0) 

1131-2A a;; shown above 

$34,610 

1,270 

450 

900 

900 I $38, 130 ' 

$34,610 

12,750 



":.fRoM WAL..L.. 'ST Ree1 oe.r. 

IBM Enters the Mini-Computer Market 
As It Unveils 2 New Models, I ts Cheapest 

that h&v~'t pl"'ev!ou.sly und. compu.twa. ISM duoed. at a plant in :SOea. &ton. lrla, The Sy.a· 
has said that more than 1,000 System 3 com- tem 3 Model 6 -also is in production in Vimer-
puters have been delivered this year. cate, Italy. · 

Designed for business data processing, a 
tnlli<aj Model 6 can be purchased for $48,250 or j 
rent~ for Sl OlQ a month. First de-liveries of it, 
in contra.st to those of the System 7, are sched-

By a 1YALL STREET JouRXAL Staff Reporter In Maynard, a Digital Equipment spokes· uled within 60 days. IBM demon~tra.ted the 

NEW YORK - International Business Ma· man said the System 7 appeared to be priced first production units of the Model 6 in more 
chines Corp. int..""Oduced two small computers too high to be a min1-oomputer by his compa- than 40 citi~ yesterday. 
:far office and industrial ~pplications. n.y's standard. He added that Digital Eq~p- The Model 6 can be used for accounting 

The two are the least expensive that the men~ prod~cts had . competed very well with functions,. including the p;roce,ssing of standard 
·world's largest computer-maker has offered, ~~Ms p-reviQUS .proce~-control mode~.and that j ledger· cards, and also for engineering calcula­
a."'ld one of them, at least, puts IBM into com- we think we will continue to do well. tions in a "¥QPversati.on:al" mode, IBM said. If 
peti~ion fo: the first time 'vith makers of what ~.t::e .. !SJ.:.~m-1i._.<2J2:er~ting unattend3E!___~ l'S'fures data o:n magnetic diSks and can commu-
havc come :o be called mini-computers. mea.§.ure, test, analv~e or cootrol processesn::::: I nicate with other IBM computers. 

Digital Equipment Co..l"J). of Maynard, P~m Md che~ical lants el~nc-utrn~y The two new computers aren't part of the 
l.Iass., has been the dominant manufacturer of su~tiorus, steel m~ls and. laboratories and m System 370 family of medium and large, gener~ 
mini--computers, which generally are priced a Vat"J.ety2&f oootl'lleeadfu~nes. lit can ~e. as al-purpose computers announced by .mM in : 
under $20,000 and as low ia.s $5,000. Such com· many as , r gs a. ~con~ from :instru- June.· Both small c~mputers :are · bemg pro~ 
puters have been used largely for calculations ments, analyze them, and, if desired, forward · · · · ··· · · 
by scientists and engineers, but they are being the data to a larger central computeir. , 
applied increasingly to L11dustrial proce'Sses As do several mini-computers already on 1 

and some small-business uses. Other lea.ding the market, the System 7 has a main memory : 
manufacturers include Honey-well Lllc., Vari.an made of mtegrruted electronic circuits, rather I 
Associates Inc., H~wlett-Packa,rg Qp. and Daita thia.n Of the usual magnetic cores. ~ 
Ge..-rieral Corp. The System 7 isn't designed for business 

Trading in Digital Equipment's stock on the ~processmg or for direct use by an engi· 
American Stock Exchange yesterday reacted neer or scientist, IB~_il. However, F. G. 
sharply to IB::.\1's announcement. Digital Equip- ROdgers, president of IBM's Data Prooess:ing 
ment closed at ,S61.875, down 37% cents a division, was iasked if the System 7 WO'llld be 
sh.are. During the day it traded as low as availa;ble for purchase as a component by 
$57.50. IBM, traded on the New York Stock Ex- other .assemblers Of control systems, who cur­
change, closed at $296.50, up $5.50 a share. rently repre.senrt; a large share of tbe market 

e new IB:\t mod.el that can be considered for mini-computers. "We'll be delighted to sell 
a lriini:oomputer is .the S ·st -esizned s e- this :to anybody," :Mr. Rodgers replied. 
c y to monitor and cootrol industrial and :g?M's ollier new. computer is. the System .3 
taoorafli'l"Y' processes. lt may be r.mrc:hased for Model 6, an ext~ of. the Sy,istem 3 small­
a mifiimum of S16,060 or rente4._for $352 a sc.aJ:e computer, srnce de&gr.iated the Model 10, 
montfi and up. First deliveries to customers .that was introduced in 1969. ~tern 3 comwt· 
are scheduled. for November 1971. · I ers AN} a;rned Jor the most pa.rt at bµginesses J 

===== 
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Operator's Console and Memory Cabinet 

" : . M~el 6· Ledger Card Unit 

::r::~J.,:-r-~p~~ti'tr.~.~5~i4~~~·:~l~:~'.~~?;.>C 

, Price: S9/ye4 

~Y.bo•d Oriented . ~. _Q0 · ~ f>ff; 

System/3 Model 6 Includes Disk, 
Ledger · ... Card, ·Basic . lanlluage 

By Frank Piasta oriented users. ·The restricted ~ 
cw staff Writer card. handling capabiJ.ity of the fBM has joined GE, Burrough~ 

WHITE PLAINS, N.Y. - The · new system will force these users Honeywell, and others in supply 
newest version of the IBM Sys- to1ook to the original System/31 . ing a keyboard-oriented corn 
tem/3, the Model 6, is designed now called the Model l_Q, to puter with disk capability. 
to appeal to a variety of users: fulfill their needs. The system can process ledge 

• The business-oriented user Card handling equipment is cards similar to those used iJ 
who ·has been domg his data. furiited to )he System/3 Dari bookkeeping machine applica 
processing on bookkeeping ma- Recoraer which can read u tions, using the serial ..-cn=·--
chines an!! desk calculafors an print 96-column cards at 22 its principal ev1ce. 
. • J:he scientific-oriented prob- card/mm, on-Ime as an optional T ware packages suppliec 

lem solvers, such as engineers .. with the Model 6, RPG II am: 
anCI scientists, who can use the f BM Adds Sma ,,......-- Basic compilers, are used m con 
system to perform computations JUnchqn with ""the keyboard tc 
that would not justify a larger D·o~ess Gont•ol achieve an interactive mode oj 
machine. · . . . - rl 1 

"
1 1 1 operation, with the operatoi 

• The large computer installa- · U • S 17 keying in the data. Fortran. IBM 
tion that needs programmable nit, ystem. said. will not be avainlble. 
terminals that can tolerate the ~.A fYp1cal Sysfem/3-Model 6 
restricted 1/0 facihbes of the WHITE PLAINS, N.v.---...:.:. Sy5-. keyboard entry configuration 
Model 6. · · ' :. • tem/7, a low-cost process con- . would consist of a central pro-

Priced at about '1:-0QOtmO:>or . trol . computer . announced by cessing unit with an 8K byte 
a typical configuration, the small. IBM, provides sensor-based data mahi ·memory, a 2.45 million 
system will be ava· able for first processing related to either relay chaneter diSk file and an 
deliveries i an 60 days or solid-state multi~lexer points. ·. 85:.Cnar/sec senal pnntlfr. ...... 
IBM said. · The comp.any said the smallest · Core capacities can range from 

-~ :· . . configuration _of the System/7 BK to 16K bytes. Memory cycle 
. Restricted Card-Handling · /would rent f~~ ~352/m~ or se~ , time is 1.52 µsec. Add time is 26 
One· group that will not find it~ for $16,00?· . - . , . µsec for two 5-digit numbers. 

requirements met are the card- The system can be used as part .The primary method of enter-
--.-------------. -----,--_--.. -~.------~~n~wo~m~astan~~~ ingi~~atiooin~ilieM~cl6 

rd of+ HOspilfrl.~~ R~port8d ~:~J£~:~:;;~~~!i i::L~~~~~:~:~~~:0~ 
. , . . . , . . . .. . . .... put modules_ attached . to the typewriter. A standard 10-key 

ri~d W!t~ ve~;;~,~rf~.~upP~rt ;3~I~&:;J~i:SJ1: :~~~::i:f ~~;::::~m used 

f" '· ; Health Care Industry," was com- at) integrated manner. . ··"' ost' co ttachment .. Prjnters availahle ·uith S11s-
. ~ · piled by Harris, Kerr, Cherveilak, None of the computer manu- allows Sys /7 to operate with t;;fl/3 Model 6 include three 

Jn re- and Co. . . .• , ~ f acturers has provided such an I.BM 130, 180 0 · 13-m.-wide models 13 - · 
hospi- The survey is based ·on ques- packages to cover all - or even or dels · and up of th' pos1 tons available for conven-

ey has tionnaire ·and interview re- most - of the major hospital re- Sys m/36 fqr additional I/O rionat prmtmg and two 22-in.-
iird of sponses from 2,800 of the 7,137 porting areas. All of them con"'.' and omputational capability. · · 220-print s1-
1te the members of the American Hos- '(Continu·ed on Page 4) · ( Page Page 4) 
n their pital Association in the 48 con-

tiguous states; . _ ..,, .. 
The survey revealed many hos­

tals al- · pitals · where costs were . clearly 
IUS de- , 

with out of proportion to results and 
suggested: "Too of ten the hos­
pital seems to have wandered 

osp~ into data processing with insuf­
.ssot' .- ficient expertise; without first 
;atE? of . defining its requirements fully 
m the and realistically, and without es-

~ 
tablishing its · short• and long .. 
range objectives!' · · · ... : · 

. . 

Of the respondents, 503 had 
installed computers, 75 had 

'·" computers pn ,,Qrder, Jlti.d 1.106 

Hearings to Probe Status 

Are Programmer$. PrOfessionals? 
By.Edward J. Bride · ··:. - "tiustry,'; and. have been tcy,ing to -a~hieve that 

. cw Staff Writer , . , , .:··; '•status "throu'gh their various )Ocieties like DPMA 
WASHINGTON, D.C. - Computer programmers and ACM."· · 

who insist they should be considered "professiOn-. ·~1 think we would want to upgrade.them in that 
als" will have their day in court soon, when the . area, too," Dreyer commented. " 
Labor Department opens two-pronged hearings to . ". . . ., 

. define the term "professional_." . ·"'"·::.·-: ~";,,_, -\ ;' : .· . Problem Is lncons1stency 
An offsprimt . of ~chievin2 ~uch · offi;fo~fi.. qt:·t11Q, . · .· Adapso will. aooear at thP. nP,..Pm hPr hP.uiMs. 
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·. 3/6 >Appeals lo .Different tiers ~GESS H,,
5 Sy::;o 8i~=· ~~11il~! 

. (Continued from Page J) · single card to be positioned, can be used on both sides. The 
. - · tions) that accommodate Iedeer posted and stacked in about four ledger card stacker can accom-. 
• · · ' caias. seconds. ' modate up to 100 cards. 

Model 6 printers use a serial · A Data· It.ecorder can be at-. An. additional output device, 
~ >· .. wire m~~thead with a tached to the Model 6 for batch an optional IBM 2265 CRT dis-. 
~:-:"";!~~speed ~ec. One 13-in. input ofprograms and data using play unit, can1 be be used to 

and one 22-in. printer offer bi-' . the 96-column punched card. It provide interaction with the 
· directional capability. As Oire' can be used both on-line and system and access to stored in-

' liit!"!S completed with. the print-. off-line. During the on-line use,';'·· formation. 
.· head movina from left t9 riaht,' the data recorder can operate at ··· To provide additional function­

the next line is printed on the : 22 card/min - reading, -punch- a1 flexibility, particularly for · 
return, right to left. .· ing, or punching and. printing. small banks, an optional Serial , 

The 22-in. printers equipped Ledger cards can be handled in .. Input/Output Channel (Sioc) is 
ledger _card device allow _a sizes up to 11 in. by 14 in.;.and ,' offered for System/3 Model 6. 

. Tl}e' Sioc allows attachment of 
input-output units such as the 
IBM 125 5 magnetic character· asic as Well· :as RPG JI 

·reader. 

~~'- Offered With· Model 6 
~~!~::: . 

- System/3 Model 6 can be used 
·as a terminal/processor. A 
· Binary · Synchronous Communi-

~7~:'i·· · . By Don Leavitt 
~•it, ? ·. CW Staff Writer 

was available on the earlier S/3, cations Adapter (BSCA) is avail­
Model 10, hai been modified to· able that allows Model 6 users to 

exchange data over switched,­

Main Mem. 5 to 16 to 10 to 
(K Words) 10 32 110 

(bytes (6-bitf (bytes) 

Cycle. 
Time 1.2 2.75 3.3 
(µsec) 

Auxiliary 10 to 
Random 11.6 . 36.8' 100 Access (bytes~ (char)· 

(char} 
Storage (bytes) (millions) · 

,-·. -
Ledger~ . 
Card, No No Yes 
Handling-. 

\ Gesal, Easy- Assem-

Languages Gecol coder, bier, 
Cobol, Fortran, 

I Fortran Simulator 
.. 0.9 to 1.9 to 1.4 to . .. 

Rental 2.2 . 6.8 

1,024 
(8-byte) 
(fixed 
disk) 

5 msec ··. 

s to s to: 
32 16 
(bytes) (bytes) 

(av~ access 1.52 
time) 

1.52' 

2.5 to 2 to· 
9.8 9.8 
(bytes) (bytes) 

Yes No· Yes 

Cobol 
(sub-set), RPG II RPG II 
Ass em- Basic 
bier -
0.4Jo 0.9 to 0.9to 
0.6 4.0 2.7 :',1~~~~. WHITE PLAINS, N.Y. - The 

~~~'. Model 6 user has a choice of 
,~'.".c· programming languages. RPG II 
J;f:~: ~' is available for commercial data 
·~'.S':processing and Basic can be used 

make use of the hardware capa-
biliti~~ ilie Modcl 6. ka~d m~~~e ~~~~1-·t_h_re~-~~---~--~--~---~~---~--~-~ 
'The Basic compiler includes ; ... motely located. S_ystem13si and . 

6.5 ($K) 

. siritware aging techniques w!!!!_T()O and 370 models. 
Wilich allow the Model 6 to ~ typical System/3_ Model ~ 

First 1,0no 6/70 9170 7/70 1/70 12/70 
Delivery 

;:~ff:. for problem-solving. 
-~~;~~:.:The user is not faced with an 
';i~" ,_~'either/or' choice: both lan-

operate as if it had 64K bytes m _will rent for $ 1 o 1 5/mo, or may 
·; ItS mam memOly. be purchased for $48 250 

Chart compares new System/3 Model 6 with other small business .: 
computers. · · 

... · .. According to IBM, this paging 
allo pro ams containing up 
t statemen 

'l_._j~_,_~:,._·.· .gua&:_ processors_:: fe idc On . f~~-. the..s;irne djsk rad~e. 
:~~1.!.+.;;,_ RPG II, the only language that w 

Control Unit Added· to IBM Line 
.~c1 .... _.. ;-.,.; 

:·?~:~··;-----------+---. main memory. (Continued fro Page J) "of interrupt but operates_ de-
''i'1 ••· Model IO Batch-Oriented IBM System/7 includes a 16-bit ·-pending on t.he model, at speeds 

~;~' ~COMPUTERWORLD Th• S/3 Basic, acce.,ible to ~~ce:r 0~~,~~~ ~~ti~:1~~ 0~~~ ~~set:~r ~~:c~f input-
i~:J~f . THE NEWSWEEKLY FOR THE COUl'UTER COMMUNITY ~nly one user at a time is a processor module and from one output, modules available with . 
,,::?:.'.-: TM Reg. u.s. Pat. on. version of Call/360 Basic. Basic · 

... -·; - to· 11 input-output modules are System/7, t~ IBM 5014 analog 
~;j~ ~OBE~T M. PATTERSON, execu; for th~ MQdel 6 ·is not adaptable housed in .enclosures that also in~ut module and the 5012 
¥~._:,, uve editor. v.J. FARMER, newsed,.. to the Model 10, since that is : provide internal power and s1a •... mulrifUnttlon module. lE.._ ea0, 
..;•?',. :·.tor. RONALD A. FRANK, technical "all b h . d . 40 

·f:;: news editor. EDWARD BRIDE, essenti Y a ate -onente ma· . nal distribution. the external sensor wiring con-

• . . :'. ;; .. f;~ 
not have access to a host com- <':':~~· 
puter is accomplished through • '····" 
the IBM System/7 AssembFeF. ;:/.~-; 

me IBM 2790 data com- - ~~ ·~., .·'" 
munication system devices sup- . ·~:· ·. · _; 
ported by Sysfem/7 include the<>:~-, 
27. and 2793 area stations,:.;;'.~/ .. 
2795 an,4_ ;:,,:~~1,< 

10 
::·,... LESLIE FLANAGAN, JOSEPH chine, IBM noted. . The processor module features nects by plug-m termmahori 
-::·~·;:;,-> HANLON, DONALD LEAVITT, - . 1/0 
~'."'.t Ml CHAEL MERRITT, ANNE RPG II handles the new 2,048 to 16,384 words of mono-~ \ " Monthly rental is $352 for the . 
'?•":;< NOLAN, FRANK PIASTA, staff features, including ledger card · lithic storage i~ord ill::> .. _ The operator _station consists · smallest IBM System/7, in-<-.;;_,~~.~:·> 
'.~,;:.writers. CHRISTINE FREDERICK· · d th d" la t ~ . . .. " 
:;~;;,h• SON, librarian. MARVIN ARON· processing an e isp Y s a- 'crements. · ' ·. of a typewriter-like keyboard eluding the processor, 2,048 ._,;,,.;.._ 
;,.;}:~t"'::;. SON, MARV UPTON, copy editors. tion output. Although the System/7 has a and request key, printer, paper words of · monolithic inemory 
¥,!,~~[;.;' E. DRAKE LUNDELL JR., com-· The Basic compiler will be 4QQ nsec cycle time and its inplJ.1 tape. reader, and.· paper tape and one 1/0 module. The pur-
~~ t·: ·· · puter industry editor. · ~ ~ il bl d I t? B 1 h 0 e t' · undeT ro- chase price . is $16,060. Addi-;'.':~:. :· ALAN DRATTELL. Washington bu- ~ al:Q~ ava a e ru.o u es can scan re a~' or punc . p ra ion is "' p 
.:,,\~'';: .. reau; PHYLLIS HUGGINS, Los An- WfrV customer shipments in solid-state mu1tiplexet points, it · gram cont:(ol. Switches permit,., tional memory increments of· 
ik;'.t"~- ge/es bureau; THOMAS J~MO_RTON, Q;c;s.!hfa:. The RPG II.compiler is limited to four priority .inter- the system to be used as a source 2,048 words rent 
~~1>Chicago bureau; J.H. BONNETT, iOf tfe Model 6 will be licensed · rupt levels. program preparation device,. the equ1r IBM 5 28 op-
?:~;:·::::~:.~::: nationa.l sales man· at $35/mo, and will be available By contrast, IBM's 1800 pro- company said. · erator station i$ -available, · 

---- _ .... _ .. __ , ____ .. __ '--- 1 '\ 1,.u,.1- n .. ~~ .. n..,,..,.;..,..,.--·f.n. ...... ., .... urhn tin h~C?P nnlv i:it ~2 240. · 



DOSM HARDWARE OPTIONS 

1. ADDITIONAL MEMORY 
16;384 OR 32;768 WORDS ON 2116B 

2. ADDITIONAL 1/0 CHANNELS 
EXTENDERS ARE AVAILABLE FOR 2114B OR 2116B 

3, TIME BASE GENERAT.Q.R <TBG) 
4. EXTENDED ARITHMETIC UNIT <EAU) 

AVAILABLE ONLY ON 2116B 
5~ MEMORY PROTECT CMP) 

AVAILABLE ONLY ON 2116B 
6, PHOTOREADER 
7, PAPER TAPE PUNCH 

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

10. MAGNETIC TAPE (30208 OR 79708) 

11. CALCOMP PLOTTER 
12. UP TO THREE ADDITIONAL DRIVES 

[SLIDE lBJ 



DOSM ADVANTAGES AND DISADVANTAGES WITH RESPECT TO DOS 

..-·---------------------------·-~'"'""-·'·,.-·.---- .. ------------. l 
ADVANTAGES 

. . . . 

1. LOWER INITIAL SYSTEM COST, 

2. LOWER Disc EXPANDABLE COST. 

3. 

4. 

5. 

.. 

FLEXIBILITY IN OPTIONS 
. . 

CEAU, TBG, MP) SELECTION. 

. . 

USE OF 2114B OR 2116B. 

FLEXIBILITY IN Disc STORAGE 
MEDIUM WITH REMOVEABLE CARTRIDGE, 

6. Disc CONTENT PROTECTION • 

. . 

7. Disc LABELING CAPABILITY. 

8, LOWER CORE RESIDENT SYSTEM, 

.. 

9. INTERDISC FILE(S) TRANSFER, 

I 
_l 

. CSLIDE 2J 

DISADVANTAGES I 
. . . - . - . . 

1. SLOWER Disc AVERAGE ACCESS TIME 
- ·- . ... . . .. ;.•, - . .. . . 

(ABOUT 100 MILLISECONDS), 

. - . 

2. CUMBERSOME AND SOMEWHAT CONFUSING 
. - . . - .... -

SYSTEM BOOTSTRAP, 

- . - .. . - ... 

;3 I No OTHER HP Disc BASED SYSTEM 
. . . . 

CRTE, TSB). 
. . - .. 

4. OVERSELLING 8K FEATURE. 



DATA CHANNEL (HP) 

DATA,STATUS,ADDRESSING 

/ ~--,,,.... ' 
/ CJ ....... ',--1,.-

( •a.-.L..:-
' I : I 

?I
, •. L"' 

--""' ' 

Cl\ ~ 
\ 0/ 
~· ..,.,,/ 

DRIVE 
0 

COMPUTER/DISC CONTRJ~R/DISC DRIVES.LAYOUT. 

DRIVE 
1 

r. 

i HP 2114B 

I OR 2116B 

I COMPUTER 

·~ 
IOMEC 

CONTROL 
UNIT 

@LIDE 3] 

COMMAND CHANNEL (LP) 

COMMANDS, RI L I 
AND DRIVE ATTENTION BITS 

I -:- -· ·;:; '- 0 
• \ 1 

I 110-i'­
\ I I I 

'I I~' § 
J 

_/ 

DRIVE 
2 

a---

/ \ 0 
CJ \ 1 • o---,--­

\ I I 

A~ 
~ 

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 = l,2L{-7,232 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 
203 X 2 X 12 X 128 = 623,616 WORDS 

[SLIDE t+l 
-.J 



! , .SECTOR/(/ 
3 I 

I 

\ 

\ 
\ 

/

CTOR,,,."" 
2 "' 

/ 

"' / 

SECTOR· 
1 

:::---

TWO PHYSICAL TRACKS ON CARTRIDGE DISC 

SECTOR 
0 

SECTOR 
11 

~ . - SECTOR 

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

SECTOR 
5 

•• 

SECTOR 
6 

-- _...; 

SECTOR 
7 

"TOP" SURFACE IS ONE PHYSICAL TRACK <12 SECTORS> FOR THIS POSITION OF HEAD 0 
"BOTIOM" SURFACE IS ONE PHYSICAL TRACK Cl2 SECTORS) FOR THIS POSITION OF HEAD 1 

THERE ARE 202 OTHER POSITIONS <CYLINDERS) THESE HEADS MAY BE MOVED TO! 
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CYLINDER 
xxxxxxxx 

t 
TRACK 

DISC ADDRESSING 
A/PHYSICAL 

DRIVE HEAD SECTOR /v 

l-------·---~ -t __ _.,..J---
xx xx xxx~x I . /LOG I CAL 

t 1 
SUBCHANNEL SECTOR 

-"-r---·-.. --~·-··~~·-·r·--
J HEADS 
I·-· 

SU;H;;-~-1-~-;I~~---- ADDRESSED DISC 
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000 l 
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-
FI XED DISC 
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+--------- 00 
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001 00 
01 
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01 
011 00 

01 
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10 
100 11 
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101 00 
01 
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110 
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11 
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111 00 

01 . 
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CAR TRIDGE DISC 
DRI VE 0 

liEA Hs___0_&.___.J ____ ___. 

FIX 
DRI 
H~ 
CAR 
DRI 

__ .HEil 
FIX 
DRI 

ED DISC 
VE 1 
~~2-Rt--3_ .. --·-­
TR I DGE DISC 
VE 1 
DS~-'1.-.&-..Lw·--· ~... . 
ED DISC 
VE 2 

HEA -rDS-LJJ-____ _ 

CAR 
DRI 
.EA 
FIX 
DRI 

.~.HEA 

CAR 
DRI 

I l~f.J), 

TRIDGE DISC 
VE 2 
DS.JL&._l_~_..-.___. 
ED DISC 
VE 3 
DS~.2-.JL3~··-· -·-·-­
TR I DGE DISC 
VE 3 
n1~:0-· 1......----·--· 



CONTENTS OF EACH. SECTOR -

SECTOR 
. ADDRESS FIELD SECTOR DATA FIELD 

~ 
CONE 16 ~ 
BIT WORD) (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 INDICATOR) 
1 BIT USED FOR PCI (PROTECTED CYLINDER INDICATOR) . 

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

NOTE: BOTH FIELDS ARE CYCLle· CHECKED BY CONTROLLER 

· CSLIDE 7J 



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 

~ 
$EX12 
$EX13 
$EX14 
$EX15 

_ $EX16 

-dim~ 
$EX19 
$EX20 

$LBL 
$SRCH 
$ADDR 
ASCII 
DUMRX 

DVR05 
DVR31 

GENERAL FUNCTION(S) 
DOSM System Generation 
User Disc and Cartridge Formatting 

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 
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 program executed in a separate 
process from the DOSM system 

\ 

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 

ASMB---..... 
ASMBD 
ASMBl 

GENERAL FUNCTION(S) 

Directive Processing 
File Management 

Relocates relocatable binary code 
created by Assembler or Compilers. 

Translates Assembly language 
source code into binary. 
EAU or NON-EAU options included. 

ASMB2 
ASMB3 
ASMB4 
ASMB5 

~ ~MAIN.SECTION) 
l___-( 6 SEGMENTS) 

FTN~Translates HP Basic FORTRAN source 
FTN0lhbode into NON-EAU relocatable binary. 
FTN02 . 
FTN03 (MAIN SECTION) 
FTN04 4 SEGMENTS) 

ALGOL~ranslates HP ALGOL source code 
ALGLl~into Non-EAU relocatable binary. 

MAIN SECTION) 
. (1 SEGMENT) 

FTN41LTranslates ASA FORTRAN IV source 

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

: ~ L---and 18 SEGMENTS . . . 
FTN4 LTranslates ASA FO~TRAN IV source code 

into NON-EAU relocatable binary. ·J Consists of one MAIN section 
. 41----i._ and 2 SEGMENTS. 

XREF Generates.Cross Reference Table 
for Assembly Language Source Code. 

G) Requires minimum 16K environment 

ISLIDE 8BJ 



EQUIPMENT 
TYPE CODE 

(DVR __ ) 

00 

01 

02 

05 

10 
12 

15 

Jj{ 

22 

23 

30 

31 

}#( 
31 

DOSM SOFTWARE COMPONENTS (PART 3) 

i************************* 
* t * I i DOS AND DOSM DRIVERS l 
t************************! 

DOS DOSM DEVICE ONLY ONLY BOTH 

. ........ -·--
Teleprinter x 

Photoreader x 

Punch x 

Teleprinter x 

Plotter x 

2778A CDC Line x 
... Printer 
Mark Sense Card x 
Reader 

- . 

Data .Products x 
Line Printer~16?~ 
(80 column) 

3030 Mag. Tape x 
• 

797'/J Mag. Tape x 

Fixed Head Disc x 

Moving Head Disc x 
(IOMEC) 

Moving Head 
(!SS) 

Disc x 

---------.. -~.--
Equipment Type Code Numbering Convention 1 

¢¢ - ¢7 Paper Tape Devices....Jodd # for INPUT 
.~,!lEven # for OUTPUT 

lr/J - 17 Unit Record Devices 

20 - 37 Mass Storage Devices 

CSLIDE 8CJ 

DMA 

x 

x 
x 
x 
x 

x 



NAME 

F2N.V 

F2E.V 

F4D.V. 

NOTES: 

DOSM SOFTWARE COMPONENTS (PART 4) 

where 

t"k*"k*******•k"/("/( 
i LIBRARIES ! 
* ~( •k•k•k•k*"J'(*"J'(*****"J'i: 

RELOCATABLE LIBRARY TYPE 

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

EAU RTE/DOS/DOSM (no Fonnatter) 

RTE/DOS/DOSM FORTRAN IV with 
FORTRAN IV Fonnatter (Double Precision) 

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

RTE/DOS/DOSM Plotter 

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 libraries. 

2. RTE/DOS/DOSM HP FORTRAN Fonnatter 
is seperate from F2N.V and F2E.V 
due to FORTRAN IV library (F4D.V) 
containing a fonnatter. 

CSLIDE 8DJ 



... DOSM DI SC TO MEMORY TRANSFERS CC1ENERAL) 

***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 "SYSTEM" 
PROGRAMS AND SEGMENTS 

. . . 

(ASSEMBLER, COMPILERS, ,,,ETC,) 

DISC RESIDENT 
I/O nqIVERS 

DISC RESIDENT EXEC 
MODULES AND SUBROUTINES 

CORE RESIDENT SYSTEM . . . ' -

1. B.P. TRAP CELLS, CONSTANTS, LINKS ---4- ..... 
2. Disc rfoNITOR 
3. EXEC MODULES & SUBROUTINES 
4. I/O DRIVERS 
5. TABLES 

SYSTEM DIRECTORY 
~----

BOOTSTRAP 
L~BEL SECTOR 

- . . ~ - -

NOTE 1: MAY BE FROM "SvsTEM"· Disc OR UsER Drsc(s) 
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DOSM GENERAL CORE LAYOUT 

--1"?-_______ PA_P_ER_TA_P_E_L._O_AD_E_R_<_B_BL_) _______ ~ mF~
1 

1 JOB INPUT SUFFER (36 DECIMAL WORDS) 

{ 

MEMORY 
PROTECT 

BOUNDARY 

. ' 

·1 
J 

. .., 
/ 

I 

- I 

I 

; 
I 

I 

532 

I 
l 

40 

4_ . 

., 

- , 
··---··'-·~ ~ .. ---·-·-·· .. - . - ---· -- ---- - ·-- .. 

DISC RESIDENT USER 
PROGRAM AREA 

CMAIN ~ND SEGMENTS) 
____ _._N• ... 

------USER COMMON AREA---COPTIONAL)------
- -- --- .. - -- . - . . - -· -- .. -

. DISC RES IDErJT I/O DRIVER 
----------OVERLAY AREA-----(OPTIONAL)-------

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

--·---- ~--·---~·.·-I 

EXEC MODULE TABLE (2 WORDS/DISC RESIDENT EXEC MODULE) 
- . - ·- ·- -·-· ·- .. - . - .. --- ...... . - . ----· .----.-~ .. ·---1 

INTERRUPT TABLE (I WORD/CHANNEL FORM 6 TO HIGHEST) 
·-- ·- - -- -~---

DEVICE REFERENCE.TABLE ( I WORD/ENTRY) 

· EQU I P~1ENT TABLE ( 17 WORDS/ENTRY) 
- ---

CORE RESIDENT EXEC MODULES 
AND 

I/O DRIVERS 

CORE RESIDENT OF DOS-SUPERVISOR 
DIS CM ----
... 

USER B.P. LINKf,GE 

SYSTEM B.P. LINKAGE 
......,_,. __ ._._...,,_ ..... '-:at~-lr•·~ 

SYSTEM B.P. COMMUNICATION AREA 
<CONSTANTS AND STORAGE) 

·--1 

1/0 INTERRUPT LOCATIONS 
--··--1 
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b'..QRil 

1 
2 DRIVER "CONTINUATION" SECTION ADDRESS 

3 , D R UNIT ff- CHANNEL # 
4 Av 
5 (SAVED FOR DR I VER use) .,,/ 

EQUIPMENT TABLE ENTRY FORMAT 

l 
D = 1 IF DMA CHANNEL REQUIRED~ 
R = 1 IF DRIVER TYPE IS CORE-RESIDENT~ 
UNIT # MAY BE USED FOR SUB-CHANNEL ADDRESSING, 
CHANNEL # 1/0 SELECT CODE FOR DEVICE (LOWER NUMBER IF MULTIBOARD 

INTERFACE,) 

Av = 0 - UNIT NOT BUSY AND AVAILABLE 
= 1 - UNIT DISABLED (DOWN) (THIS FIEL' 
= 2 - UNIT BUSY ~ET BY 
= 3 - UNIT WAITING FOR AN AVAILABLE DMA CHANNEL SYSTEM 

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

6 

foUIPMENT TYPE CODE STATUS l 
~~;,/ --1 

EQUIPMENT TYPE (ODE - IDENTIFIES TYPE OF DEVICE AND ASSOCIATED SOFTWARE 
DRIVER, ASSIGNED EQUIPMENT TYPE CODES IN OCTAL ARE: 

7 
8 

9 

r 11 

12 

~~ 
15 
16 
17 

BITS 

AVAILABLE 
FOR 

DRIVER 
TEMPORARY 

REQUEST RETURN ADDRESS 

REQUEST CODE . Li . 

CURRENT I/O REQUEST CONTROL WORD 

REQUEST BUFFER ADDRESS 

REQUEST BUFFER LENGTH 

TEMPORARY OR Disc TRACK # 

TEMPORARY OR STARTING SECTOR # 

TEMPORARY STORAGE FOR DRIVER 

UPPER MEMORY ADDRESS OF MAIN DRIVER AREA 

UPPER MEMORY ADDRESS OF DRIVER LINKAGE AREA 

0's IF 
CORE­
RES I DENT 
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00 
01 
02 
05 

PAPTER TYPE DEVICES 
TELEPRINTER 
PUNCHED TAPE READER 
HIGH SPEED PUNCH 
TELETYPE (SYSTEM ) 

10-17 UNIT RECORD DEVICES V 
10 RESERVED FOR PLOTTER 
12 LINE PRINTER 
15 MARK SENSE CARD READER 

20-37 

22 
31 

MAGNETIC TAPE/MASS STORAGE AND OTHER DEVICES 
CAPABLE OF BOTH INPUT AND OUTPUT 

3030 MAGNETIC TAPE 
MovING-HEAD Disc 

FOR EQUIPMENT TYPE CODES 1 THROUGH 17, ODD NUMBER INDICATE INPUT DEVICES 
AND EVEN NUMBER INOI.CATE OUTPUT DEVICES (EXCEPl 05, WHICH IS BOTH INPUT 
AND OUTPUT) ·,· 



1 
2 

3 

4 

5 

6 

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 CORRESPONDING TO THE RA~GE OF USER-SPECIFI°ED 

LOG I CAL UN ITS Cl TO N·,· WHERE N :::;. 63) ·.· .THE CONTENTS 
OF THE WORD CORRESPONDING TO A LOGICAL UNIT IS THE 

RELATIVE POSITION OF THE EQT ENTRY DEFINING THE PHYSICAL UNIT. 

DRT POSITION EQT 

SYSTEM TELEPRINTER DISC 
USER MASS STORAGE TELEPRINTER 
SYSTEM MASS STORAGE LINE PRINTER 
STANDARD PUNCH PAPER TAPE PUNCH 
STANDARD INPUT PAPER TAPE READER 
STANDARD LIST 
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THE INTERRUPT TABLE 

THE INTERRUPT TABLE CONTAINS A ONE WORD ENTRY FOR EACH 
I/O DEVICE. 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 a 
COMPLETION \V 

010542 G \---1-----.....10542 

010521 Q ..,..._____, 
000000 

10563 

10604 

G)THE ADDRESSES IN THESE 
LOCATIONS CHANGE DYNAMICALLY 
AS DMA CHANNELS ARE ASSIGNED 
TO DIFFERENT TIEVICES. 0 INDICATES ILLEGAL INTERRUPT 

e THE ADDRESSES IN THESE 
LOCATIONS CH/lNGE DYNAMICALLY 
AS DIFFERENT EQT ENTRIES 
ARE USED FOR GIVEN 1/0 
CHANNEL. 
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(VARIABLE\ 
~OUNDARIEo/ 

I 
I 

I 
I 

I 
I 
i 
I 
I 

i 
\ 

I 
/ 

/ 
I 
I 
I 

I 
! . 

\ 

~ 

........... , 

SYSTEM DISC ALLOCATION 
_ .. ~ . ..---~--~--- .. _ 

I 

' \ 

I 

\. 

SYSTEM 

WORK 

----- -
JOB 

BINARY 

--

--- ----

/ 

....... ':' 

l 
I 

/ 
/ 

I 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 
! 
j 
i 
i 
i 
i 

I 

/ 

./ 

/ 

I 

OFTWARE\ 
ROTECTED) 



-·o 
UJ 
~ 
(.) 
UJ 
f­
a 
a::: a... 
I.LI 

. c:: 
< 
3: 
0 
a::: 
< 
:i." -

DOSM "SYSTEM" DISC LAYOUT INCREAS[N 
. ' DISC 

-------------··· --·-····---· ··------...,.----··--·~-----·-·-·-· ADD RE 
SYSTEM LABEL/USER BUFFER SECTOR ', 

..,___ ___ D_ISC RES-fDEflf BOOTSTRAP (2 Sectors) · { 
i-----------------------·-----·- --- f SYSTEM DIRECTORY V 

----------··-········--·-·---·--- ~--·--

DISC MONITOR ~~~~ENT 
EXEC MODULES AND SUBROUTINES YSTEM 

1/0 DRIVERS ART 2 

EQUIPMENT TABLE 
DEVICE REFERENCE TABLE 

INTERRUPT TABLE 

DISC RESIDENT EXEC MODULES AND 
·SUBROUTINES ------------------------·--1 

I DISC RESIDENT I/O DRIVERS . 
t------------

1 DISC RESIDENT SYSTEM MAIN PROGRAMS 
i AND TH,E IR SEGMENTS 
1.· CJOBPR. LOADR, ~S_MB_' , __ FT_N_, _ALGOL, I ... ETC.·). __ _ 

l tORE RES, . 
t EXEC MODULE DOUBLET TABLE lsvs.PART~ 

DISC RESIDENT RELOCATABLE LIBRARY 

BASE PAGE SECTION. OF CORE· ~~~~ENT 
RESIDENT SYSTEM YSTEM 

<TRAP CELLS·,· CONSTANTS, COMf~UNICATIOrf,- LINKAGE):ART 1 

a/l ~ ·i lo-----US_E_R_L-AB_E_L_/S_Y_ST_E_M -B----UF-F-ER-SE-C-TO_R _______ . -1. <- T 

. - ~T 

SPECIAL SYSTEM TRACK . 
~ ~, -----~~~~~U~SE~R~D~I~RE~C~TO~R~Y--~~~~~----~ 

; ~ USER FILES AND PROGRAMS ~--r~~- r 
< 
3: 
~ 
LL. WORK AREA 

JOB BI NARY ARE~. 
-----r.,..--·-

; SPARE TRACKS <END OF DISC> 
----~-·-----------· ·-·-~ -- -·-- ----·-- --- - .:..--·----·-~----.. --.--.. ·--,-------; 

T = STARTS ON TRACK BOUNDARY 
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DOSM '~USER" D]_s_c__LAYOUT 
INCREASIMG 

DISC 

·~1 _______ u_sE_R_L_A_BE_~~~~oR ------1 Aciarss t_____ usER _
11

rREc_roR! ___ ._____ . r'I 

l---· L __ 

I I * : I 
f 

I 
i ' ' 
! 
i 

i 
t 
j 

USER FILES AND PROGRAMS 

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

3 SPARE TRACKS <END OF DISC) 
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nsYSTEMH DISC <LABEL SECTORS DESCRIPTION) 

LB:t loo GEN. 
~·-· CODE SYSTEM 

- 1 - -- . 2 ----3 ·-- -- -4-6 

SYSTEM 
LABEL _ 

·sECTOR 

,. / 

I 

~ 

USER 
LABEL 

SECTOR / , 
I 

LB DO 
1 2 

NEXT AVAIL. 
/ TK/SEC 

65 

GEN. 
CODE 
3 

# BAD 
TRACKS 

66 

97 - 127 

USER 
LABEL 
4-6 

33-64 

NEXT 
SPARE 
67 

JOB START 
TIME 

68-69· 

JOB 
NAME 

70-72 

CHECKSUM 
OF 1-31 

3-2-

128 

CHECKSUM 
OF 1-31 

32 

DATE 
73-77 

ABORT POST-MORT # CHAR, 
I DUMP PAR. DUMP PAR. JOB NAME L.·u·: TABLE 9 WORD SAVE 

78-81 

DEFAULT 
r L---- JJSER LABEL 
I 96-98 

82-85 86 87-95 

I 

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

USER DIRECTORY 

· l USER FILES AND PROGRAMS 
L-. - - -·- - - - - - - -~WORK AREA - ~ ~ .-- - - - - - ...... - _. 

--- - - - - - -- -JOBBINARYAREA - - - - - -
1.--------=--=-=-==-==-=-:::-=-··----··--·------------t 

SPARE TRACKS <END OF DISC> 
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INCREASING 
DISC 
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SYSTEM 
BUFFER 



I 
USER 

LABEL 
SECTOR 

•usER· DISC .<LABEL SECTOR DESCRIPUOfil 

LB [ DO 6Dt: USER 
~•.•<.O~ •• ~-_,;l 

CHECKSUM ~. _. .·:NOT usEil-.-. · .. · ~. 
CODE LABEL b~.!.. .. _:a:.....,!"i:.'-..--:~ .......... ~~:::..~ OE 1-31 

1 2 3 4-6 7-31 32 

33-64 

/ 

I ~~;;;-:~~~~-:;;;~"'.:"-;;';"~;:;::::-:-::z. · ... ;::::.:.';~o=n:u:-:::-_:::st~:~:-:;::;~:::::;::;;:;:.,;~·:r::::::·~-.*~~:~:':£1 us 
I 97-127 128 

L-t-: 
/ 

USER DIRECTORY 

USER FILES AND PROGRAMS 

·-
.' 

., -- --
AVAILABLE SPACE 

3 SPARE TRACKS <END OF DISC> 
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SYSTEM STARTUP <PART 1) 
<EXECUTION OF CONFIGURED BOOTSTRAP) 

~----·--· 

1 

• 

SYSTEM 
DISC 

s ·----..--·--

--a­
I 

I 

~ 
I 
v 

DISC RESIDENT BOOTSTRAP 
. r----- --------~-------~/ 
~- , ·-------···u-·-

-·· ,...._ -- ~· ---- -- ~ ·- _, 

,. - - - - - - ........ -
. -----·---

- l ,:, - - i, ~-. 

,__.__ ___ ~_.... DISC RESIDENT .BOOTSTRAP 

-.i...- ~ -- --· 

-.' 

-I •• l'l I 

:)'-to" t-: - - - - - - -- - - - ..__ - - - - - - -- _____ _ 

.I 

....________________________ I 

~~~------~-PL_I_~_:_~-~-~-~-~-~-A-FT_E_R _____ J 
CSLIDE 13A.1J 

HIGH 
CORE 

LOW 
CORE 



SYSTEM STARTUP <PART 2) 
<EXECUTION OF DISC RESIDENT BOOTSTRAP) 

• 
CORE RESIDENT SYSTEM 

SYSTEM 
DISC 

-...al -..a- - - ---- - .1 :1!4 . 
+ ........ - - ~ - - ~- - T t _ -_..., - - .. - - ...., - - .... -- ... _,. ..... -· -
I ' I -..a- - ......_ - ~ - _.._ ------·--·~-·----·---· .. ·~·----········ l 

I I y BASIC BINARY LOADER ~b~~ 1 

y 

f 
I 

t 
I 

' f 
l 
T 

I 

' I I 
I 

' I 
+ 

-----··- ................ "-·-··----··------·---·---~----------

--+· 
DISC 

RESIDENT BOOTSTRAP 

' ,. 

+ 
I 

I ' 
1 j' - - - - -,,,.- co RE RESIDENT ___ sy_s_TE.f1_ <PART __ y_) ~----~ _- =~ 
' - - - - - CORE RESIDENT SYSTEM <PART 3) 
- - ____ ~- __ CEQT, ·DRT!_INI_ TABLU ______ _ 

CORE RESIDENT SYSTEM CPART 2) 

' 

' 

' l 

i 

' I 

' I 
~
A.· DISC MONITOR] 

I_..._ - i.-----...... B. DISC MODULES 
c I , I/O DRIVERS 

- - - - - -CORE REsillENT-SYSTEM <PART-1) '- ~-- - - ~-=- -- _I 
LOW 

. -·-----~~----~JJ3-ASE __ P8G.E1 ______ ~--------··------·--·--·-·-·- ·-----····~-- CORE 
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EXEC. 
MODULE­
OVERLAY 

SYSTEM STARTUP <PART 3) 
<DISC MONITOR FIRST ENTRY) 

• 
:s 

I - - ---

BASIC BINARY LOADER 

SYSTEM 
DISC -

- - -1 

HIGH I 
CORE 

I 
~---4- - __ I AREA 

~ $EX12 <IF DISC RESIDENT) 
r-----~~--~·~~~~~~~-----\--------~~ 

EXECUTE 

$EX12 <IF CORE_BES tD.~EN~T> __ 

fcoRE RESIDENT\ 
\ SYSTEM ) 

---~ ..... $STRT _,....._. $MDLD·-------' 

-----------------·---··----------' 
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• I 

t 
I 
f 

T 
l 

I 

SYSTEM STARTUP <PART 4) 
<EXECUTION OF $EX12 EXEC MODULE) 

---<;Q- - ...:.a- - - - --4-- - - - ..,.._. 

t--------------=B~A~SI~C~B~I~RY ~-A~DE_R_~--------~ 

(myf-· --~----~-----·-· _$_E_X--l;~x;c MODULE 

I 
I 

I 

' I 
I 

fcoRE RESIDENT) 
\ SYSTEM 

iu ,, 
$SYIO $TYPE 

- -<l-
1 

HlGH I 
CORE 

I 

t 

I 
I 

t 

I 

I 

t 

1 
l 

i ~ - - - - - - ·- ··- -- ..... -··. . ... - -· - - -- .... -- ··- - ; '- L ... _:: _ _ _ !ASE _f AGE ~TO RAGE £OB_ sy~TEM .]UFFER~. __ ~~ - -
. SIDC~ ~ "DA" I ~g=E 

·~· .. ...,.._..._...•-··---.---.· ...._........._.._""~~-··--·-·.....__..~~--..~------"'-~-·w ..,... a 1 
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&YSTEM STARTUP <PART 5} 
<EXECUTION OF $TYPE FOR ":DATE" INPUT) 

BASIC BINARY LOADER 
KEYBOARD t------------------------~ 

INPUT JOB INPUT BUFFER _________ __, ____ --------

$TYPE 

·$~ 

(coRE RESIDENT) 
\ SYSTEM 

HIGH 
CORE 

J 
$SYI0 (:DA) 

'---o.. $TYPE__.. $SY I 0 ..._ $TEST · ._ $J LOD 
l $SYIO... I (NOT_) 

\:DA J
I LOW 

CORE 
.___ ___________________ _ 
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JOB 
INPUT 

SYSTEM STARTUP <PART 6) 
<EXECUTION OF $JLOD TO LOAD JOB PROCESSOR) 

y 

• 

SYSTEM 
DISC 

I_ - - - - - - -

BASIC BINARY LOADER 
..-------·--------------------I 

HIGH 
CORE 

I 

r 

BU~FFER ~~---"'---------·-·_ . . . ... ( :.DATE' xxxxxx IHI M) 
-~-~ ............... _______ _..'#"7-·----------a 

( 
USER ) 
AREA _ 

~ - - - -+---

MEMORY 
....,..mc.:===m~====-im:i:.zo.::~~~~~~,.,. -··m::z:ill===·s=:115~~·,~~~ .,._PROTECT -

1/0 DRIVER OVERLAY AREA BOUNDARY 
1------------

EXEC MODULE OVERLAY AREA 

EXECUTION 

(co RE RES IDENf\ 
\ SYSTEM ) 

l'--'--H·e: .... $JLOD -~DISCX _........,$JLOD ,....DISCX-->$JLOD 

-----ti:>-=--- D Is ex __... $ D I s c ---- $ s y I 0 
' . 

..___ ______ ~ __ ..., _________ __.._ .. __ , _____ ~ 

CSLIDE 13A.6J 
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SYSTEM STARTUP <PART 7) 
<EXECUTION OF JOBPR TO UPDATE SYSTEM BUFFER SECTOR) 

SYSTEM 
DISC 
~-=-

-~, 

BASIC BINARY LOADER 

_ C:DATE,XXXXXX,H,M) 

.. DATE ROUTINE 

(JOB PROCESSOR) 

HIGH yt 
CORE 1 

I 
f 

! 
----- -- - - -... - --:- .- - - - - .- ---D:o> .,__,..__I 

INTERNAL 128. WO!il> ]_LIE.FEB ____ -c&_ - -
- - _.., - - - -..... ••r> - - - - - . 

MEMORY 
lm======-~~~===~:z==: m::=:---.in;::=: ==n·~i:a=-~~~~~~~~~··pROT.ECT 

1/0 DRIVER OVERLAY AREA ----- ------- -----
$EX18 <I /0 EXEC:~M.!.:::.:OD~U-=-L.:E~) ------i 1---.o..-1------

$MDLD 
I _· 

~_._.EXEC 

CORE RESIDENT 
:SYSTEM 

RETURN TO 
! DATE .. 

1 
ROUTINE-

. IN JOBPR 
$Iocrv1 · ... 

$cic----.i~ . 
If' 

LAST INTERRUPT ------------

CS LIDE 13f, I 7J 
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LOW 
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SYSTEM STARTUP <PART 8) 
<REPORTING OF DEFAULT USER DISC SUBCHANNEL AND LABEL) 

-

..... -...- -
I 

_._ - - ...... _, 
i 
t 
I 

I 

' 
t 
I 

I 
~ .~ 

BASIC BINARY LOADER 
..,__ _______ J.Q_lR_ . .lliEI IT Bl IEFER 

DATE ROUTINE 
__ j t 

RETURN 
~~ 

(JQR PROCESSOR) 

I ---------c------------1 

DEFAULT 
USER 
DISC 

HIGH 
CORE 

MEMORY 

I 
-I-
=> u 
LU 

' 
x 
UJ 

.._..illill'!,a=-·-·~•lllillll· ...... ------ *I/~ D;~~;R---0~--~·-~-AY_A_R~-A_, ........... --~~·-" - . ..,,-~. ~~~~~~~v 

I 
l 

' r 
I 

T 

------==-~ $EX17 (: UD PROCESSOR)--......, 
a----t--------

$MOLD 

t ......,__ ...... : -EXEC 

(coRE RESIDENT\ 
\ SYSTEM ) 
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I I. OPERATIONAL DIFFERENCES FROM DOS 

A. System Startup 

I. Bootstrap rather than BBDL C~t X776~); 

a. DOS procedure using BBDL. 

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

(I) Configure and execute. 

or ( 2) 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. : IN [SLIDE 16A. ~ 16B~ -
a. Can prepare discs for use in DOSM that were 

formatted ~y other software_ 

b. DISC PROTECT OVERRtDE SWITCH must be "ON" 

to purge a protected Disc (PCl=I). 

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

4. :DD [SLIDE ta]. 

a. No SDUMP with DOSM; do not need! 

b. Source Disc for User Area is current user 

disc. 

5. :SS [SLIQ~S 196. 19~]. -
a. Duplicate file handling 

6. Example Slides using the above directives. 

[SLIDES 20A. ~OB, zocl. 

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

~IC, 21~]. 
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I I I. PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC cal I to change user disc [SLIDES 22A, 228, 22
4
C]. 

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 23A]. 

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 CDISCM). 

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

searches it initiates are for only current 

user disc. Order of scanning is: 

a. JOB BINARY ( 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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BOOTSTRAPPING DOSM UP mm~ DISC 

r-- ··-1 !-r ANX_H_!'_CQ_MPUTER r 
! TTY OR PUNCH l 
~- _S!.9 _OR I V~R __ j 

~'E-.~.RIVER _) ioAD~ 'swncH 15 ~ 
·______. , , , WAS UP -~o~ BOOTSTRAP 

r. _..,USING . --- ----------
, SUPi-'Lf ED I BRL : 
l MOTS TRAP j' -.·· ... L CONFIGIJRATOR _ _. 

I UN CONFIGURED 
1..__ __ __§_9Ql§_TBAP_ -~ 

---., 
DOS~ SYSTEM COMPUTER ! 

; LOAD USING 
BBL 

' DOSM SYSTEM COMPUTER 

OOSM DISC RESIDENT 
BOOTSTRAP 

(TRACK 0, SECTORS 1 & 2 

/ 

/ 

I 

'~ , SYSTEM 
( DISC 

\ 

I 

I 

DOSM SYSTEM COMPUTER ·nosM SYSTEM COMPUTER . . 
'-"-------- I 

...------' ··------· ---------------r---· 
[

--·- -----· --·- ---···--· ·- ------

-· ·----·--·---- ---

LOAD 
------. USING l SUPPLIED--: BB~i 

I BOOTSTRAP ' i 
- ----- .) ! 

I CONFIGURATOR 

i 
: SWITCH 15 ..... 
I WAS DOWN 

r·----- -- -.... ----
l UNCONF I GURED l 
_. _BQQ_~JRAP l 

CONFIGURED DOSM 
BOOTSTRAP 

ij) , I 
EXECUTION or ..... ~ 
------ ... 

CONFIGURED 
OOSM BOOTSTP.AP 

CSLIDE 14AJ 

\ 

\ 

' ' EXECUTION OF ' 

OOSM DISC 
RESIDENT 
BOOTSTRAP 

-··· ---- ------- --------·"'' . DOSM 
DOSM DISC 
RES I DENT BOOTSTRAP 'a... C'lRE 

RESIDENT 
SY STE~ 



us:: ~ L 
-n ~0 D J 

C:"!F; s ~::o 

a::r:r;-s T A.~ 

O~l DQ M 
S':'SE 

CCJ'-'.=-LJT R 

::'.~·:CURE 

!\ :•JDPl_!EO I! 

o:;.s ·.; 
! ~,... .-.-rr-ro 111 ::i 

~-4'-... -=----'--..:::::'.:j~·~.._ _ _. 

BJSTS-R~:i 

::J!3:: ~-24 

DJS') 
.,, ~.~JU:.. L 

N 

~I 

1iA LT 

f 

nnsM SVSTFM START-UP 

* ., 
81 :~ ;;; 

-i-N::: E~rn Ip Fi s 5 
SYSTE~ ! ~D SC 

OR : UNL CK" 
SCRAT('LJ /-Ii __ ..,.._...! BUT ~N 

CA~TR~~s:: I 
I 

E::\ED IN ::>R 
RE CT, ~·lJT 

T ~·R>!_ [.~·? 
--v 

PHOTCREADEP 
H.l\RDWARE 

REV!Ei'J 
~P2r.LJU~E 

t---~f;'-1 
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OFF DIRECTIVE 

PURPOSE: TO ABORT CURRENTLY EXECUTING USER PROGRAM OF 
. . . - . . . . - - - . . . . - . . . . 

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~nisc 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, 

CSLlDE 15J 



PURPOSE: 

FORMAT: 

~OTES: 

INllIALIZE DIRECT I~E . 

TO LABEL OR UNLABEL THE CURRENT USER DISC, 

: HLLABEL 
- -

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@" H 

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

{
I.SB') .. DOS~ 
???( 
I I I J 

LABEL xxxx~xx (WHERE XXXXXX IS 
EXISTING LABEL) 

OK TO PURGE? 
THE OPERATOR THEN ANSWERS "YES" OR "NO", 

2 I : IN I* EXEC UT I ON PURGES ALL FI LES ON THE .. 
CURRENT USER DISC AS FOLLOWS BELOW: 

- --
A. LABEL PRESENCE CODE SET = 0, 

. . - ..... - . . . .. . 

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 = 0 TO INDICATE 
END-OF-DIRfCTORY. 

"' D, * SET IN FLRST CHARACTER OF LABEL FIELD, 
. . -

E, SETS SYSTEM GENERATION CODE AND PROPRIETARY 

CODE = TO THAT ON SYSTEM LABEL SECTOR. 
F, GENERATES NEW CHECKSUM, 

.. 
CSLIDE 16AJ 



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 
(I,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, 

CSLIDE 16BJ 



PURPOSE: 

FORMAT: 

NOTES: 

CHANGE" ·usER" "DISC" ·n1 RECTIVE". <PART' 1J 

TO CHANGE SUBCHANNEL ASSIGNMENT FOR THE CURRENT 
USER DISC, 

: UD [,· [~~BEL] [ ·,-N]] _ 
WHERE LABEL IS A SIX-CHARACTER LABEL OR 

*I.F UNLABELED DISC, 

AND N IS THE SUBCHANNEL NUMBER, 

1. SIX BASIC FORMS ARE POSSIBLE (PART 2), 
. - . . . - - ..... 

2. IF THE DISC ON SUBCHANNEL #N HAS 
A S.vsttM .. PRbPRtttARY".tont NOT i:6uAL 
TO "DQ", THE ASSIGNMENT IS STILL MADE. 
- - - - .. - . . - . . . .. - .. . - . - .. - . .. . --- . .. . . 

AND THE SYSTEM PRINTS THE FOLLOWING: 

nm DISC 
- . . - . 

3, IF THE DISC ON SUBCHANNEL #N HAS 
- . - - - . 

A SYSTEM' "GENERATTON .. 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) 
. . . - . - . . . - . -

DIRECTIVE TO SPECIFY DESTINATION"'DISC. 

CSLIDE 17AJ 



CHANGE USER DISC DIRECTIVE CPARt .. 2) 

EXAMPLE ACTION 
~~----~~--------t----·~--------,____..---------------~~----~,..._~ 

:UD 
(WITHOUT LABEL OR 
SUBCHANNEL) 

: UD,, n 

(NO LABEL) 

INTERROGATES THE CURRENT USER DISC SUBCHANNEL 
AND PRINTS ITS LABEL ON THE SYSTEM TELEPRINTER: 

SUBCHAN = n 
LB L = I a b e I ( o r UN LB I ) 

IF n IS LABELED, DOS-M PRINTS: 
LBL = I ab e I (OR lJNLBL) 

No ASSIGNMENT IS MADE, 
r---·--------···--------·---·-------·----------' 

:UD,label 

(NO SUBCHANNEL) 
DOS-M SEARCHES FOR THE label, STARTING WITH THE 
HIGHEST NUMBER SUBCHANNEL (DETERMINED AT SYSTEM l 

'... . . ! 

GENERATION), IF label IS FOUND, DOS-M MAKES IT THB 
USER DISC AND PRINTS: I 

SUBCHAN = n 

IF label IS NOT FOUND, DOS-M PRINTS: 
DISC NOT ON SYS 

,__·---~4-----------·~----~~-~--~----·-----------~~---------.-. -------
: UD, I ab e I , n IF n IS LABELED WITH THE SPECIFIED 

ASSIGNS n AS THE USER DISC, 
1 abe I, DOS-M 

IF n IS UNLABELED OR HAS A DIFFERENT label, DOS-M 
PRINTS: 

LBL = label (OR UNLBL) 
. . . . 

OPERATOR.CAN.THEN REISSURE :UD,label,n WITH THE 
t--------~'---C~QRRECT LA~f:L I F-------""""""-'·'~ 

:UD,*,n 

:UD,* 

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

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

LBL = label 

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

SUBCHAN = n 

IF THERE ARE NO UNLABELED DISC, DOS-M PRINTS: 
DISC NOT ON SYS 

CSLIDE 17BJ 



PURPOSE: 

NOTES: 

DISC-TO-DISC DUMP DIRECTIVE 

To DUMP ONTO ANOTHER SUBCHANNEL 
... . . . . . .. . ...... . 

1. AN ENTIRE Disc USING lDJ1 

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

3, ALL OR SPECIFIED FILES OF THE USER AREA 
. . .. . 

(OPTIONALLY ASSIGNING SOME NEW FILE NAMES) 
USING 

:DD,UC,FILE 1 [,(FILE A)J,FILE 2C,(FILE s)J,,,, ,J 

WHERE X SPECIFIES THE SYSTEM AREA 
LJ SPECIFIES THE USER AREA 
FILE l, FILE 2, , ,,, SPECIFY THE FILES TO BE 

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

. . . . . 

NAMES FOR FILE 1, FILE 2, 111 

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

B, THE DESTINATION D~SC MUST BE SPECIFIED BY THE 
:LJD DIRECTIVE IMMEDIATELY FOLLOWING THE :DD 

.. 

. . . . . .. 

DIRECTIVE. FoR :DD,:DD,X THE FOLLOWING 
:UD DIRECTIVE MUST BE :LJD,*,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, 

D, IF FILES OF THE SOURCE DISC WILL NOT COMPLETELY 
FIT ON THE DESTINATION DISC, THE SYSTEM WILL 
TRANSFER AS MANY WHOLE FILES AS POSSIBLE AND 
PRINT: TRAC # TOO BIG. 

CSLIDE 18J 



PURPOSE: 

SYSTEM SEARCH DIRECTIVE CPART.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: 

l, CURRENT USER DISC SUBCHANNEL 
2, liLGH.E.S.I ACT I VE SUBCHANNEL IN SYSTEM 
3, N.E.x1. HIGHE_S_I ACTIVE SUBCHANNEL IN SYSTEM 

L!lli.Eil ACTIVE SUBCHANNEL IN SYSTEM 

@S,N~3,-,,~ 
ALL ACTIVE SUBCHANNELS (WITHIN Nl,N2,N3,,,,LIST) 
ARE SEARCHED IN THE FOLLOWING ORDER: 

l, CURRENT USER DISC SUBCHANNEL 
2, LOWEST NUMBERED ACTIVE SUBCHANNEL SPECIFIED 

. . . .. . . . . 

IN N l , N2 , N 3 I I I I L I s T I 
3. NEXT LOWEST NUMBERED ACTIVE SUBCHANNEL 

. . . . . ..... 

SPECIFIED IN Nl,N2,N3,. I .LIST, 

HJJili.E.SI NUMBERED ACTIVE SUBCHANNEL SPECIFIED 
. . . . . . . . 

IN Nl,N2,r\J3,,,,LIST, 

l:ss,~ 
ONLY THE CURRENT USER DISC SUBCHANNEL IS SEARCHED. THIS 

- . 

IS THE DEFAULT CONDITION, 
CONDITION, 

EVERY JOB STARTS OUT IN THIS 

CSLIDE 19AJ 



.. 

NOTES: 

SYSTEM SEARCH DIRECTIVE <PART 2) 

l~ THIS IS AN OPTIONAL DIRECTIVE VALID ONLY IF "YES" 
WAS RESPONSE TO ALLOW :SS? QUESTION DURING SYSTEM . . . . 

GENERATION, 

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 
·TIM~ IT CHANGES WITH TTY PRfNTOUT, SUBCHAM = n 
.1:F rHE j6B PRoc:Esso.R 1s ·I·N coRE (I··.·E. N.o oTH~R· 

. . ·- . - . . . - . . . .... - .. 

USER PROGRAM EXECUTING), 

4, IF SEARCH DOES NOT FIND THE DESIRED FILE, 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 ANIT PRINTING USER 

- . . . . 

DIRECTORY. AT COMPLETION, THE CURRENT USER Disc 
SUBCHANNEL IS RESTORED TO NUMBER BEFORE THIS 
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 CONDITIONS SET ARE NOT FOLLOWED BY RELOCATING 
LOADER (LOADR) OR TO DISC DUMPS INITIATED BY :DD 
DIRECTIVE. 
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:UD, :DD, :OFF, :SS, :IN DIRECTIVE EXAMPLE 

B •+ ~y~ ./<.~ .f ro/W'\ 'PAC..~ ......_ __ --~..,_c.-------- ~V~ft vp ~ 
INPUT :DATE.tXXXXXXXXXX,H.tM .... a 

__.., @ : DA, 1 9 • 0 CT • 7 ~J , 1 4, 0 
SUBCHAN=l ) 
LBL=QQQQQ .... 
@ 

-ii'- : JOB, EXMP 1 

r"'-ftJr-1-s d c....f.-.vlt 

L•b't..\ 

JOB EXMPl 19·0CT·70 TIME=0840 MIN· 13·4 SECS· 
@ 

-.:uo 
SUBCHAN=t 
LBL=QQQQQ 
@ 

__..:DD 
@ 

__...:OFF ~ CJ-.a,,~<.J. 
@ 

__. : DD, X + ----t(.._..-_..--­
@ 

_........ : u o, *, 0 ..-----z.'-___ _ 
LBL=SYSTEM 
DISC GEN CODE 1013 
RE-ENTER STATEMENT 

NOT SYS GEN CODE 9000 ERR POSS 
ON TTY· 

@ ; 

..._.:uo 
MISSING PARAMETER " Si~4.,. .. , s-.,_:cc w-.:"''"'~ .+4

,. 

RE-ENTER STATEMENT ON TTY·/~ """t>ec .. :~'\.+:o" i;):.r._ 
@ 

--itio : OFF ~ -O"t:-S•tl oJ+ 6 ~ ob,,)( C,•~d:ol!h 
@ 

--... :UD 
SUBCHAN=l 
LBL=QQQQQ 

.__..~uo,sYSTEM,0 ~ 
DISC GEN CODE 1013 NOT SYS 
@ 

__,..: UD ~ Cht.e.t<•tl 
SUBCHAN=0 
LBL=SYSTEM 
DISC GEN CODE 1013 NOT SYS 
@ 

-+ : IN,* ........-----..,,___ En .. "'( 
DOS LABEL SYSTEM 
OK TO PURGE? 

__,. YES 4o __,""'_____ \ c l l. 
@ 

__..,. : UD 
SUBCHAN=0 
UNLBL 
@ 

GEN 

"'t> 

GEN 

+o 

CODE 9000 ERR POSS 

.·~ ~SS ,·f n l'W\•f'\ -l w-.1 Ml- .le.. 
S"~ t. 

) YtES 
CODE 9000 ERR POSS 

Vl\l-.1.&.( +"- ..... ;..- )( <. cL ~ .. ~(,., 
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_....... : uo, OQQQQ, 1 ....---z.--- Re. .... ,,.$.~""' "' PAc.K. ~~ 

_.... ~ UD ....---z._--- ~h<c.\<c.d +c I\'\-.\<~ Sul"<-

SUBCHAN = 1 
LBL=OQQQQ 

@ t:) c.e.l·uc.cl __.... :oo,x ~ 
@ 

_...,: UD'*'0 ~ \)<.c..huc.~ 
@ 

_.. :UD 
SUBCHAN=0 
LBL=SYSTEM 

@ ehe.~~~J 
-. : UD, , 0 ....----Z---

LBL =SYSTEM 
@ 

__,..: UD 
SUBCHAN=0 
LBL=SYSTEM 
@ s-1 ..... c.,.... .. f'\o °'" --... :LI,u ~ :c~c.o,.,.,c..+ 
MISSING PARAMETER 
RE-ENTER STATEMENT ON TTY· 

..,.__ L.·#+ tJ.sen... 'a,· r-<<.+s:)I __.,. :LI,LJ, 1 .........--- cc...---- ... 
@ 

o:.u ... 

NAME TYPE SCTRS DISC ORG PROG LIMITS s.p. LIMITS ENTRY LIAR· 
SUBCHAN=0 MOTfftN6 61\J. ~:-' ... d ~:sc.... ofu bot.. l4i,-c..l 
@ 

__,...:SS ....----i-..- Sc..\- s,,..,.~ ... ""' Se.'lrC,," ~o,. ~u t\C.H~c. C<J'-'-h'l-1\1\.C.(..£ 
@ 

_...:LI,u,1 
NAME TYPE SCTRS DISC OHG PROG LIMITS g.p. LIMITS 
SUBCHAN=0 
SUBCHAN=l 
XREF UM 0013 T023 000 12000 1 Lj 7 50 01002 01036 
CIT 1 SS 0001 T023 013 
WEOT UM 0002 T023 01 Lj 12000 12013 01002 01003 

--..... *:OFF ~ '{O'\.•\c..L CIJ-\- .~ lo"'t t:a-1:"8 
@ 

~e.•,.ck ..........,, : s s, 9 9 +-I---- Re.u.f. d~.C·u>\i ~tch'°"" 
@ .. 

l;~.,\. O.se,,.. -0:,.~e~r'f -..:LI,u,1 ....---
NAME TYPE SCTRS DISC ORG PROG LIMITS s.p. 
SUBCHAN=l 
xr~EF UM 0013 T023 000 12000 1Lj750 01002 

_.., *:OFF~ -0._~t._l.. OtJ+ 
@ 

_... :UD 

SUB CHAN= 1 > ....-z.,..- '"tJte.. hOW 
LBL=QQQQQ 
@ 

CSLIDE 20BJ 

LIMITS 

01036 

ENTRY LIBH· 

12000 1 40 71 

12000 12013 

ENTRY LIBR· 

12000 1 40 71 

P-BIT 

P-BIT 

P-BIT 



SUBCHAN=l 
LBL=QQQQQ 
@ 

-+ :oo,u ~ Q.(.(.. 1 ~1°-td 
@ 

__....... :uo,SYSTEM,v} ~ 
XREF' 
EOTl 
WEOT 
XHEFR 
DISCM 
EXECS 
DVH05 
DVR31 
LIBRY 
DVR02 
DVR01 
DVR22 
LODR 
JOBP 
A SM BL 
ASMD 
ASM3 
ASM4 
ASMS 
FRTN 
FTNl 
FTN2 
FTN3 
FTNL4 
ASMl 
ASM2 
SIOl 
BASCl 
BOOT 
F'TNH 
EOF 
FSPCE 
HWIND 
o.00s 
TSRTS 
TSRTR 
CLEM~ 
@ 

_,.. :UD 
SUBCHAN=0 
LBL=SYSTEM ... r .. ,. 'b!,.tt-lct""/ 
@ L~~ v~~ 

-.,... :L1,u, 1 ~ 

Ucc.,... 

NAME TYPE SCTRS DISC ORG PROG LIMITS s.p. LIMITS 
SUBCHAN=0 
XREF' UM 0013 T024 000 12000 14750 01002 01036 
EOTl SS 0001 T02L1 01 3 
WEOT UM 0002 T024 014 12000 12013 01002 01003 

--..,. *:ABORT~ 'B~~(cd d'-'-' '-to\.l -~,...fc.cl 
Joa ABOi~TED ! 

ENTRY LIAR· P-BIT 

1 2000 1 40 71 

12000 12013 

END ~JOB EX MP 1 RUN= 0 0 l l MI N • 5 2 • 2 SEC • EXEC= 0 0 0 0 M I N • 0 0 • 0 SEC • 
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CONDITION 

SYSTEM START-UP 

:OFF Directive 

:DD Directive 

:SS Directive 

:IN Directive 

:UD Directive 

System Recognition 
of Operator Attention 
by outputting * 

:JOB Directive 

OPERATIONAL DIFFERENCE SUMMARY <PART 1) 

DOS 

Outputs the following: 
INPUT FR = FRESH; CO = CONTINUATION 

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

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

Does not exist. 

l, Does not exist. 
I Discs are not labeled. 

Does not exist. 

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

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

~LIDE 21~ 

DOSM 

Does not output this 
message. Outputs 
INPUT :DATE,XXXXXXXXXX,H,M 
(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 
multi-disc file searching. 

New Directive to label 
or unlabel discs. 

New Directive to change 
current 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. 



CONDITION 

; 
i 

OPERATIONAL DI EEEREtKE SUMMARY <PART 2) 

DOS 
! 
I 

DOSM 

1--------------+----------------------;------------·----·· 
:EJOB Directive 

:PROG Directive 

:RUN Directive 

Not Applicable 

System condenses User file. Only 
one User File Area. 

Not Applicable 

Message is printed on System Tele­
printer and standard List device with 
job name, execution and run times. 
TBG is a System Requirement. 

Not Applicable 
Only one user nrea in system. 

Optional "time parameter" always 
used. TBG is System requirement. 

Not Applicable. 
Only one user area in system. 

~$LIDE 2B 

System resets :SS condi­
tion to be only standard 
user disc. 

l System condenses all user 

I discs following :SS 

1 
condition. 

User Disc subchannel 
assignment reset to stand­
ard subchannel # unless 
standard i.s "NOT READY" 

or new cartridge has been 
inserted with different 
label. 

Execution and Run times 
arc not printed if the 
Time Base Generator is 
not in the sys Lem. TBG 
is op tiona 1. 

File Scorch for program 
specified follows :SS 
condition. User files 
are searched first, then 
sys tern fi lcs. 

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

File search for User 
program follows :SS 
condition. 



CONDITION 

:TRACKS DIRECTIVE 

:STORE DIRECTIVE 

:JFILE DIRECTIVE 

OPERATIONAL DIFFERENCE SUMMARY <PART 3) 

DOS DOSM 
----· -------·------ -----~-- --------f 

REQUIRES THAT THE OPERATOR INFORM SYS- DOES NOT INCLUDE THIS OPTION 
TEM OF THE FAULTY TRACKS ON A FRESH BECAUSE A RECORD IS MAINTAIND 
START-UP FOLLOWING THE DATE DIRECTIVE, IN THE LABEL SECTOR ON EACH 

DISC FOR NUMBER OF FAULTY 
TRACKS, THE ADDRESS OF NEXT 
SPARE TRACK, ETC. II 

REPORTS TRACK NUMBERS THAT ARE FAULTY, REPORTS TOTAL NUMBER OF 
TRACKS THAT HAVE BEEN RE­
PLACED BY SPARES, 

CHECKS USER AREA FOR DUPLICATE FILE 
NAMES, 

ONE SECTOR = 64 WORDS 

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

ONE SECTOR = 128 WORDS 

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

(ACCORDING TO :SS CONDITION), 
t-~~~~~-~~~----r-~~~~~~--~~~~~~~~-t-~----~~-~~-~--~~~ 

:EDIT DIRECTIVE 

:PURGE DIRECTIVE 

SOURCE FILE SPECIFIED IS IN ONE USER 
AREA, 

SOURCE FILE SPECIFIED MAY 
BE ON ANY ACTIVE SUBCHANNEL 
(ACCORDING TO :SS CONDITION), 

~------------------+-----------~--·--·--·-

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

FILES SPECIFIED ARE ONLY IN ONE USER 

tSL IDE 21CJ 

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



CONDITION 

:LIST DIRECTIVE 

:DUMP DIRECTIVE 

OPERATIONAL DIEEIREN.CE. SUMMARY <PART 42 

DOS DOSM 

DosE NOT HAVE P-BIT FIELD FOR DIRECTORY HAS ALL FIELDS OF DOS WITH 
LISTINGS, ADDITIONAL FIELD, P-BIT~ ENTRY 

UNDER THlS FIELD WILL BE "T" 

Us~R DIRECTORY IS ONLY ON ONE DISC~ 

Nor APP LI CABLE 

SOURCE FILE SPECIFIED IS ON ONE USER 
AREA. 

USER FILES ONLY ON ONE DISC, 

TO INDICATE THAT THE ASSOCIATED 
FILE IS TEMPORARY AND WILL BE 
PURGED AT :EJOB IF NOT STORED 
WI TH : STORE I 

USER DIRECTORY LISTING HAS l 
SUBCHANNEL NUMBERS PRECEEDING 1 

USER FILES ON THAT SUBCHANNEL. I ·---- ... ____ , 
CURRENT USER DISC SUBCHANNEL 1 

NUMBER 1 s RESTORED FOLLmfl NG I 
: LIST.ll. 

I SOURCE FILE SPECIFIED MAY BE 

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

FILE SPECIFIED MAY BE ON ::-~1 
- - - ··-

ACT I VE SUBCHANNEL (ACCORDING ! 
TO :SS CONDITION) 

!--~~~-~~~~-+-~~~----~~~~~--~--..--~-~--~------~-----------·--< 

:SA OR :SO DIRECTIVES CALLED DISC DUMP CALLED SECTOR DUMP TO DISTIN­
GUISH FROM :DD <DISC DUMP). 

DUMP IS TO SYSTEM TELEPRINTER (LU fl 1) DUMP IS TO STANDARD LIST 
DEVI CE (LU #6) ·. 

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

DUMP ANY PORTION OF CURRENT 
USER DISC EVEN IF USER AREA 

1----------4-----------------t----·-··----~--~-~~-,-·---
IS ON SYSTEM Disc. rl 

:DATE DIRECTIVE HOURS AND MINUTES ENTRIES ARE ALWAYS 
MEANINGFUL. TBG IS SYSTEM REQUIREMENT 

rSLIDE 21DJ 

IF TIME BASE GENERATOR IS NOT 
PRESENT IN SYSTEM, HOURS AND j 
MINUTES ARE SET TO ZERO. I 

I 

l 



CHANGE USER DISC EXEC CALL 
<GENERAL FORMAT) 

PURPOSE 

To CHANGE THE SUBCHANNEL ASSIGNMENT FOR THE USER DISC, 

ASSEMBLY LANGU.~GE 

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 (0 To 7) 

FORTRAN 

IRCDE = 23 
DIMENSION LABEL (3) 
LABEL (1) = xx 
LABEL (2) = xx 

LABEL (3) = xx 

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

(REQUEST CODE = 23) 
(LABEL = xxxxxx) 

ICHNL = M (0 THROUGH 7) 
CALL EXEC <IRCDE, LABEL, ICHNL) 

CSLIDE 22AJ 



CHANGE USER DISC EXEC CALL -- FORM # 1 
<LABEL AND SUBCHANNEL SPECIFIED) 

CALLING SEQUENCE: 

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

RCODE DEC 23 
LABEL ASC 3,xxxxxx 

SUBCH DEC N 

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

23 FOR REQUEST CODE 
6 CHARACTER DISC LABEL OR 
N = 0-7 FOR SUBCHANNEL # 

"*" 

SYSTEM ACTION 
., 

OPERATOR .ACTION 1 
-·-·-·--·•·-•- •-·-·-••---·--.,---~-"- ··- ---·---·•-• -·-----!·--·•·•-·•- ••--••---·-------r----·-----·----~.,--•·---··••·-·-1 - . 

CHECKS IF SUBCHANNEL N 

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

1-------------·~ ----~-----~~----· .. ·-~·..,·-~-·---~~-~---~ .... _._ .. ---.. ·~-1 
I 

f1A.I.CJ:L - MAKES ASSIGNMENT 1
f 

NONE REQUIRED 1 AND RETURNS I i-----------1 •-• --~i'I'-~~~~·-~ . P:~~~iY-~~1V.~'-"'4~~...i':_.....,_W.lid.:l.~'!t'.P~Ji..1i"1....,..~-~ ... ~J.-~~;~U~1o1....r·.,~~ .... i....."l·-·~"''1:1.::.~--~·-i 
No MATCH - PRINTS MESSAGE: 1. 

LBL = (LABEL NAME FOUND 
ON SUBCHANNEL N) 

OR UNLBL IF "*" 
xxxxx SUSP 

WHERE xxxxx IS NAME OF 
EXECUTING PROGRAM, 

2, 

IF CORRECTLY LABELED DI SC ON __ HAND: 
. . . . 

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

QR 
. -

IF NO PROPERLY LABELED DISC ON 
J:l8.tlD.: ! 

i 
ENTER: :ABORT OR :OFF I 

.L--------~·-·-•·--i------··----------~----··~~-------·------.. w·~-.. , •--·------·-~··-J 

CSLIDE 22BJ 



CHANGE USER DISC EXEC CALL -- FORM # 2 
(ONLY LABEL SPECIFIED) 

CALLING SEQIJENCE: 

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

RCODE DEC 23 
LABEL ASC 3,xxxxxx 

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

23 FOR REQUEST CODE 
6 CHARACTER LABEL OR "*" 

..--·-----~-------------- ---~--

SYSTEM ACTION 

SEARCHES FOR LABEL OR "*" 
DISC STARTING WITH THE 
HIGHEST SUBCHANNEL NUMBER. 

MATCH - MAKES ASSIGNMENT 
AND RETURNS 

No MATCH - PRINTS MESSAGE: 
DISC NOT ON SYST 

xxxxx SUSP 

WHERE XXXXY IS NAME OF 
EXECUTING PROGRAM. 

. ..., 

I 
I 
I 

OPERATOR ACTION --... .....-.....·-..-----.: .... --

NONE REQUIRED 

NONE REQUIRED 

1. IF PROPERLY LABELED DISC ~U: 

2. 

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

OR 
IF NO APPROPRIATELY LABELED DISC 
ON HAND: 
ENTER: :ABORT OR :OFF 

'-------------~·-·-----·- -·-·--.. ·---····---·--.... L __ , ________________ , __________ .__ ------······-·-·--~-.! 

CSLIDE 22CJ 



r------·-
1 REQUEST 

CODE 

-19 

-28 

-21 

DOS/DOSM GENERAL PURPOSE EXEC CALLS \'!ITH NEGATIVE REQUEST CODES 

FUNCTION 

BASE PAGE STORE 
<STA B, I) 

To LOAD AND START EXECUT10N OF A 
PROGRAM WHOSE DIRECTORY ENTRY 
JS IN LOCATIONS 141-153 OCTAL 

To INITIALIZE TBG (JF IN SYSTEM) 
FOR ,} SECOND TIMED INTERRUPTS 

I 

I 
I 

CALLING SEQUENCE 
·<-·------·----- --·-···· -·- ------·----·-· 1 

LDA "VALUE TO STORE" 
LDB "DESTINATION ADDRESS" 

JSB EXEC 
DEF *+2 
DEF RCODE 
(RETURN WITH B = FORMER VALUE +l) 

RCODE DEC - 19 

STORE DIRECTORY ENTRY OF DESIRED 
PROGRAM I~ LOCATIONS lQl-1538 

JSR EXEC 
DEF *+2 
DEF RCODE 
(RETURN) 

RCl'JDE DEC - 20 

JSB EXEC 
DEF *+2 
DEF RCODE 
(RETURN) 

RCODE DEC - 21 

: 

--------~----------------··-------- -·-·-----------------·--···---·-·-~·---.-----'--·····-""'-···----"~""--·----·-.-...---....-----..,~·--I 

-22 

f 

i 
I. 
I 

To EXECUTE AN J/Q lNSTRUCTlON 

LDA "I/O INSTRUCTION" 
JSB EXEC 
DEF *+2 
DEF RCODE 
(RETUHN) 

RCllDE DEC - 22 

···--· ----·--·---~' --



. ,. , ) . 
1S 

I 

bf'\ 

DOSM DISC 1/0 WITH EXEC CALLS 
(ABSOLUTE Disc ADDRESSING) 

GENERAL CALLING SEQUENCE: 

'\ 
\)' c 

~ 

RCODE 

+l (READ) 
+2 (WRITE) 

/ 

JSB EXEC (TRANSFER TO EXEC> 
DEF RTN (DEFINE RETURN ADDRESS) 

,, DEF RCODE (SEE BELOW) 

DEF CNTLW (SEE BELOW) 

)t!DEF BllfFR (DEF I NE BUFFER ADDRESS) 

DEF BUFFL (DEFINE BUFFER LENGTH) 

~DEF TRCK (DEFINE TRACK #) 

/'DEF SECT (DEFINE SECTOR #) 

RTN (RETURN POINT) 

CNTLW DISC AREA ADDRESSED 

2 "WORK AREA" ON SYSTP1 DISC ONLY l 

SYSTEM CHECKS FOR LEGALITY OF 

~3 
TRCK/SECT IN CALL. 

CClb. ~ -I-, Av,~\, Ar-c.i. o~ 

~ 2 11ANY AREA" ON fil::STEM DISC, v· SYSTF.M nnES NOT CH~CK FnR 
LEGALITY OF TRCK/SECT IN CALL, 

-1 (READ) 3 "ANY AREA" ON CllRRE.NI USER DISC. 
-2 (WRITE) SYSTEM DOES NOT CHECK FOR 

LEGALITY OF TRCK/SECT IN CALL • 

-3 "ANY AREA" ON CURRENT JOB FILE 
<.JF 1 LD n I sc. SYSTEM DOES NOT 
CHECK FOR LEGALITY OF TRCK/SECT 
IN CALL, 

NOTE: SYSTEM WILL HALT (WITH T-REG. =H12031 OCTAL) 
IF DISC PROTECT OVERRIDE SWITCH IS "OFF" (DOWN) 
AND REQUEST MADE TO WRITE ON A SECTOR THAN IS 
FLAGGED PROTECTED (PCI=l), 

CSLIDE 238] 
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EXE.lJ]LLS DIEFERE~CE~S~~MAR.Y 

r--- ---------·------------------
' EXEC CALL DOS DOSM 

I ExEcu~IoN oF -~~-usEs--~~~~R~--PRo~~;-~-1~~~;-~o_N ___ __,__s __ A~~--;;~;~-~~-~--~~~-RY--PR-0-- ---

1 

"JSB EXEC" INSTRUCTION INTERRUPT, LOCATION 5 EXECUTED WHICH TECT OPTION IS USED, IF NO 
IS JSB $CIC, $CIC THEN TRANSFERS MP OPTION, EXEC IS ENTERED 

[~-- --------- ~:TROL ~~~~·----·------------+-;-~:~~~~~~~:~~-SB- E~~-1 s __ 

1

1 FILE READ/V/RITE FILE IS REFERENCED WITH RESPECT TO :SS CONDITION IS FOLLOWED IN 
ONLY ONE USER AREA ON DISC(S), SEARCHING FOR REFERENCED FILE 1 IF UNSURE AS TO PRESENCE OF I 

! CORRECT USER DISC, SHOULD ' 
I FIRST USE CHANGE USER DISC 
II EXEC CALL WITH ONLY LABEL 

SPECIFIED, 
1--" -------1---------------------t--------------------------
I l WORK AREA LIMITS 
! 

WORK AREA ALWAYS ON SAME DISC, WoRK AREA 1s ON SYSTEM DISC 
THAT IS ACTIVE (J,E,, BOOT­
STRAPPED IN) 

PROGRAM MUST FIRST CALL WORK AREA I PROGRAM DOES NOT HAVE TO 
STATUS EXEC CALL IF CONSECUTIVE TRACKS l WORRY ABOUT FAUL TY TRACKS IN 
ARE REQUIRED BECAUSE SOME TRACKS - THF WnRK AREA: SYSTEM HANnLFSl 
WITHIN WORK AREA MAY BE FAULTY, AUTOM~TIC~L~Y; NEED ON~Y I 

USE WORK AREA STATUS CALL TO I 

CHECK IF ENOUGH ARE AVAILABLE! 
. ---------------·-r- ------------- - --- - - ---------- ---- _______ .. ___________________ ------- -- ' - ------

1 USER AND SYSTEM DIRECTORY ONE AREA CURRENT USER DISC AND SYSTEM 
I OF DISC(S), DIRECTORIES SEARCHED FOR 

PROGRAM SEGMENT LOAD 

! REFERENCED SEGMENT, 
L I ---------------+1---·--·---·--·-----------------------------------t--------------------------------------------1 

l SEARCH FILE NAMES j ONE USER AND SYSTEM DIRECTORY TO :SS CONDITION FOLLOWED WHEN 1-

I TI ME REQUEST 
I 

I 

I 

I 

1 SEARCH, USER DIRECTORIES ARE SEARCHED' 

I IF TIME BASE GENERATOR NOT TIME SET IN TIME ARRAY IS ALWAYS 
AVAILABLE I IN SYSTEM, ALL VALUES IN 

T.x"ME ARRAY ARE SET TO 0 I 

L_ __ --- -- I.-----------· ----------------________ __.. ______ , ____________________ _ 

CSL IDE 2ltJ 



IV. INSTALLATION 

A. Introduction to System Generation. 

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

2. Pre I imlnary Considerations 

a. Medium of Input 

Cl ) Paper tape. 
( 2) Magnetic tape Crestri:tions with 

FORTRAN IV i n BK) • 

(3) Combination 

b • Co re s i z e [ S L I DE 3 I ] - - G EN I~ RA L ( P r o j e ct u re II I ) 

(I) Speed of System Operation .needed. 

C2> Core Resident versus Disc Resident 

EXEC Modules and 1/0 Drivers. 

( 3 ) System Mo d u I es s i z e b 1-e a k do w n [ S L I DE 3 2 ] 

CProJ.ecture 112). 

a. Minimum System Analysis using 

slides 31 and32. 

c. Particular needs for given application. 

d. System and User Disc subchannel declaration. 

C I ) Mo re e f f i c i e n t ( t i me vr i s e ) i f S y s t e m 

and User Discs are on different 

drives, depending on what System is 

doing. 

e • 0th e r S y stem D i s cs con s i d e r c:1 t i on s • 

(I) If both.generated so i'hat linkage and 

DISCM are in same place, then user 

main programs LOADED en one system 

would "RUN" and be compatable with 

the other. Location cf EXEC entry 

in DISCM must be same; II links must 

be enough; Etc ••• 

[PAGE 10] 



f. Hardware required for Generation. 

3. Starting System Generator 

a. SIO Configuration - loading Generator. 

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

c. 0 l SC Drive 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 ability 

to restart at any one at 100 octal. 

B. System Generation Procedure and Example 

I. Initialization Phase [SLIDE 40A]. 

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. # Sectors/Track - Actually # Sectors/Physical 

track which is 12 for low 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 avai I able on 21148) . 

. g. Program Input,' Library Input questions -

Unimportant whether PT or MT entered here 

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

(2) OF also valid entry for disc file input. 

CSIO driver for IOMEC avai I able later). 
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h. Parameter Input question - only applles to 

PARAMETER INPUT PHASE. 

3. Program Input and Parameter Input Phases 

[SLIDE 408~. 

a. Input device selected via S.R. switches 0~1. 

00 2 - PROGRAM INPUT 

102 - LIBRARY INPUT 

01 2 - TERMINATE LOADING 

b. Restrictions 
I 

Cl) DISCM should be loaded first for 

intersystem compatabi lity. 

(2) Main Programs Cltke FTN) must be loaded 

prior to segments Clike FTN01, 

FTN02, ••• etc.) 

(3) If generating SK system with FORTRAN IV 

no ~ompi lers, 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 C$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 - only used by User Programs 

(3) To make DISCM start at 2000 octal 

(page boundary) respond with 177 and 

500 respectively. 
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f. Switch 15 must be up for Subroutines 

{indented two spaces) and entry points 

Cpreceeded by "*") to be printed in memory 

allocation listing. 

3. Disc Loading Phase {class f61 lows Xerox of Generation). 

[SLIDE] [SLIDE] 
TOPIC MAIN PROJECTOR AUXILIARY PROJECTO 

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

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

c. Core Res Prog & Links-AP-l--------------AP6-13 

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-1 ,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

j . Va I u e of A.- Reg . at end ( do on s I i de 4 0 J ) 

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

C. Formatti~g U~er Discs or Cartridges [SLIDE 41]. 

I. Example printout [SLIDE 42~. -
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1 PROGRAM(S) 

!-------
' SYSTEM GENERATOR 

13 I NARY TAP£s_filllED_E_OlLSYSIDLfiEUERAI101LlPARLJ.l 

# TAPES 

1 

COMMENTS 

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

I ; NEEDED, 
~---------+--- ! 

I 

! DISC MONITOR 1 ALWAYS MADE CoRE RESIDENT BY GENERATOR, Gooo PRACTICE TO 
{CORE RESIDENT LOAD AS FIRST PROGRAM FOR SYSTEM CoMPATABILITY BETWEEN PROGRAMS 

SYSTEM) LO-~~E-~- ~~- -~THER SYS TE~~~-··-------· _ ------~-----------! 
EXECUTIVE MODULES 
AND SUBROUTINES 

1/0 DRIVERS 

JOB PROCESSOR 

RELOCATING LOADER 

1 

1 PER 
1.JRIVER 

1 

1 

MusT BE INCLUDED IN SYSTEM GENERATION. 
CONTAINS SEX01 - SEX20 EXEC MODULES AND SUBROUTINES $LBL, 
$SRCH, $ADDR, 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: IF CERTAIN EXEC MODULES ~RE MADE SYSTEM CORE RESIDENT, 
THEIR ASSOCIATED SUBROUTINES MUST ALSO BE DECLARED 
CORE RESIDENT, 

DVR31 UO~EC DISC DRIVER) MUST AL\'lAYS BC WCLUDED. IT l~ 
DECLARED PROGRAM TYPE ~ (SYSTEM (ORE RESIDENT) AND 
MUST NOT BE REDECLARED, 

DVR05 ONE OF THESE DRIVERS MUST BE INCLUDED, 30TH ARE 
DVR0~ DECLARED PROGRAM TYPE 0 (SYSTEM CORE RESIDENT). 

THE ONE TO BE USED AS SYSTEM TELETYPE MUST NOT BE 
REDECLARED AS Disc RESIDNET. DVR~5 IS SHORTER 
IN CORE REQU{REMENTS, 

ALL OTHER DRIVERS ARE DECLARED PROGRAM TYPE q <Disc RESIDENT 
J/Q DRIVER) AND MAY DE REDECLARED PROGRAM TYPE 0 IF DESIRED. 

Musr ALWAYS BE rNCLUDED IN GENERATION, MusT ALWAYS BE Disc 
RESIDENT. 

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 CUsER r~AIN) AND MAY NOT BE MADE CORE RESIDENT, 
MusT ALWAYS BE Disc RESIDENT. 

'-----------·---~-----------J -----·-····-- --------------·-··-------------------~--·· ----··---··..---·-··-······· 
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BINARY TAPES_N££DfD_[j)R__$YSIEfifilNEMIION <PART 2)_ 

--i~-------,--------·--···-----·--------··--------··· ·------ "'• . I 
PROGRAMCS) I # TAPES ! COMMENTS 

! 

EXTENDED ASSEMBLER 7 DOES NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION~ 
I ONE TAPE IS THE MAIN PROGRAM (TYPE 3) AND SIX TAPES ARE SEGMENTS I . . I (PROGRAM TYPE 5), THE MAIN PROGRAM <ASMB) MUST BE LOADED PRIOR 
1 To ITS SEGMENTS, MusT ALWAYS BE Disc RESIDENT. I 

-----'----------··-·····-. -·--------------···-----·--· --·--·-·--------··-·-·-----------· ·,------- i 
iHP BASI-C-FORTRAN 

COMP 1ILEH 
5 

~ t 

Does NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION, I 
ONE TAPE IS THE MAIN PROGRAM (TYPE 3) AND FOUR TAPES ARE I 
SEGMENTS (PROGRAM TYPE 5), THE MAIN PROGRAM (FTN) MUST BE 
LOADED PRIOR TO ITS SEGMENTS, MusT ALWAYS BE Disc RESIDENT. , 

----·· ------------···--- --· .. -···---····-·· ··---·· ··---------------·- __ J 
HP ALGOL COMPILER i 2 

---+------

HP FORTRAN IV 
COMPILER 

1 
! . 
I 

I 
I 

I 

I 

19 

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 (ALGOL) MUST 
BE LOADED PRIOR TO THE SEGMENT: MUST ALWAYS BE DISC RESIDENT. 
REQUIRES 16K MINIMUM CORE, 

1 DOES NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION, 
ONE TAPE IS THE MAIN PROGRAM <TYPE 3) AND 18 OTHER TAPES ARE 
ITS SEGMENTS <PrwGRAM TYPE 5) I THE MAIN PROGRAM <FTN4) MUST 
BE LOADED PRIOR TO TH~ 18 S~GM~NT~. MUST A~WAYS BE DISC 
RESIDENT, 

---------- ----,------~-

; CROSS REFERENCE I 1 DOES NOT HAVE TO BE INCLUDED IN SYSTEM GENERATION, DELARED 

!!:. TABLE GENERATOR I PROGRAM TYPE 3 (Usrn Disc Res IDEMT MAIN), MusT BE _n_is_c __ _ 
! RESIDENT, 

r-uBRARIES I 5 THE LIBRA_R_I_ES-l~·::-~·~::-:~~~~~~~~~:-~-~~:A-T-1:·~ WILL DEPEND 

I ~· I ON THE PARTICULAR SYSTEM THAT IS BEING GENERATED AND WILL VARY 
l I ACCORDINGLY. FACTORS THAT WILL HELP DETERMINE ARE: 
I 1. Is EAU TO BE USED I I 2. ls FORTRAN IV CoMPILER To BE INCORPORATED INTO 

SYSTEM, 

I 

I 
I 

~ 
I 
I 
i 
I 
I 

3, ls PLOTTING EQUIPMENT TO BE USED, 
--1 

I 
TO BE MADE A I MUST BE LOADED PRIOR TO SEGMENTS ETC, LIBRARY PROGRAMS MUST 
PERMANENT PART BE DECLARED TYPE 6 OR 7. 
OF SYSTEM 

! 

I 
I 

!-----------·-------'-- ____ ___.L--.,.------~~-~--· --------·~----·· ... --------·-~--·----· ----·----· .. ·---·· ·--··-1 
NOTE: IF THE FORTRAN JV LIBRARY IS TO BE INCLUDED IN AN 8K 

SYSTEM, CERTAIN RULES MUST BE FOLLOWED: 

l, THE SYSTEM MUST BE GENERATED WITHOUT 
ANY COMPILERS OR AM ASSEMBLER, 

2, A MAGNETIC TAPE SiO DRIVER CANNOT BE USED WITH DSGEN, 
3, THE COMPILERS AND ASSEMBLER MUST BE LOADED INTO 

I THE SYSTEM DURING OPERATION (USING THE LOADER), 

L-------.--··-··--·----·-----····--··--·-----··--··--·--------····--··---·-··----------.. --.------------·-------··----· 
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t \ 
DOSM GENERAL CORfi W\YOUT 

\ J 

r--··--------------- --··----·--·----------------- .. - - ··-·---------·- -·--- ··· -...... ....... ·- - -- · -·~· PROTECT 

L____ PAPER TAPE LOADER <BBL) ~~~~LE 
------~--~,______ -· __ ,.. __ _..,..,,,,..__ .::1-__,_.·•_..-.....;'t--·.·-:-:-~·~:~ __ "'.";_:,,,L_.at_ ..... ~~.:...-... -...;..-:.-.~------·---.., 

! 

~ -; (- ? :~- ~-

I 

DISC RESIDEtlT USER 
PROGRAM AREA 

<MAIN AND SEGMENTS) 
1--------·--------------··-··- --·---------------------- --·- ............ ------------------------- - --·-""~-···-·- --·-- , 

•.MEMORY 
r MEMORY ------USER COMMON AREA---COPTIONAL)------
~~~~6~~~ r'--"----~nTsC REsiD~ir 1/0 DRIVER ----·-----", ~~~~~;~, 

----------OVERLAY AREA-----COPTIONAL)-------
'<" --+---------·----· 

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

l 
-----------~--------- .. .-...... .--.._. ,,_ ·--~--~-·-· ··-·· ., . --·- ..... --·---~-· ....... --.. , ·-----·-"-·· 

EXEC MODULE TABLE (2 WORDS/DISC RESIDENT EXEC MODULE) 
/Z .-· -~~- .~:~ ......-----------_ ------ - ______ ... ___ ---·----------.------- - - --·-----------·---·-. --·-·-------·-- ·---~---------- ----~-- ----· .. ! 

INTERRUPT TABLE (I WORD/CHANNEL FORM 6 TO HIGHEST) I 
, ',, .'~~ DEVICE REFEREti-CETABLE_c_1 -~-~~~-;-~·~·~-;~;-~---~ ..... ·- .. ----· 1 

....... <, ~__.,___ ____ E_Q_U--IP-MENT TABLE ( 17 WORDS/E~T;~~--------- I 

---.. ~--z~;-;~SI~~~-- EXEC ~~DU~~S ------- -1 

/ .· -~) I --· ____________ J!Q_~-~~VERL____________________ . __ I 
CORE RESIDENT OF DOS-SUPERVISOR 

DISCM 
1 '-! ~; ~:.. -...I --------------------------------····--------.. ----------·-··--·-. 

USER B.P. LINKAGE 
ti-r--------.------------.... --------------- ·--------- ·--------------------- -----

SYSTEM B.P. LINKAGE. 
5321· 

--· • •-···-·~- ·~~--•----·· ,~ .. ,., .. •-.---••".-• •.- ~·we--
' ' . . . -~ ·~--- ____ .... ___ .. ._. .. -.,.-.--.-- , .. 

40 J--· 
SYSTEM B.P. COMMUNICATION AREA 

(CONSTANTS AND STORAGE) 

I/O INTERRUPT LOCATIONS 
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SYSTEM SOFTWARE SIZE BREAKDOWN C"f\'' VERSIONS) 
-------·------.--.-------------------

PROGRAM 
NAME 

LENGTH 
<OCTAU 

' LENGTH 
CDECIMAU 

EXTERNAL 
ROUTINES 

-··-------

DISCM 2515 

$EX01 62 
$EX02 50 
$EX03 35 
$EX04 315 
$EX05 -+ 156 ------- -
$EX05--
$EX07 
$EX08 
$EX09 
$EX10 
$EX11 
$EX12 
$EX13 
$EX14 
$EX15 
$EX16 
$EX17 
$EX18 
$EX19 
$EX20 
$LBL 
$SRCH 
$ADDR 
ASCII 
DUMRX 

DVR00 
DVR01 
DVR02 
DVR05 
DVR10 
DVR12· 
DVR15 
DVR22 
DVR23 
DVR30 
DVR31 

- .. ' 37 
157 
1Ll3 
261 
156 
164 
172 
342 
360 
272 
133 
373 
510 
320 
306 

73 
304 
15 
72 
64 

553 
314 
202 
250 
135 
527 
325 
634 
566 
252 
501 I 

I 

1357 

50 
40 
29 

205 
--·-----... 110 ---~ "-

31 
111 

99 
177 
110 
116 
122 

'226 
240 
186 
91 

251 
328 
208 
198 

59 
196 

13 
58 
52 

363 
204 
130 
168 
·93 
343 
213 
412 
37.4 
170 
321 

JOBPR 10463 I 4403 
i 

LOADR I 7032 I 3610 
i-----·-· --------·-.. -·---·~~·-·---·--·-- --~ _____ L -- ·~------·--------~------
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$ADDR 
$ADDR .. 

ASCII 
$SRCH 

$ADDR, $SRCH 
$ADDR 
$ADDR 
ASCII 

$SRCH 

ASCII 
ASCII 
ASCII 

$LBL 

$LBL 
ASCII 

I 
I 

J 



SYS GEN CODE? 
__,..9000 

SYS DISC CHNL? 
__...,. 111 

# SECTORS/TRACK? 
--+12 

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

# DRIVES? 
__....1 

FIRST SYSTEM TRACK? 
__..,.VJ 

FIRST SYSTEM SECTOR? 
__,.. 3 

SYS DISC SUBCHNL? 
-.1 

USER DISC SUBCHNL? 
__.... 1 

TIME BASE GEN CHNL? 
-+12 

IS 21 1 4? 
_....NO 

LWA MEM? 
__....,. 37677 

ALLOW :SS? 
-+YES 

PRGM INPT? 
_,..PT 

LIBR INPT? 
__..,.PT 

PRAM INPT? 
_ __,.TY 

DOSM SYSTEM GENERATION EXAMPLE 
C"A" VERISION TAPES USED) 

.!. N ! TI A &.. 1 ~AT :C: o tJ ? H ~ S G" 

CSLIDE 40AJ 



*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 
*EOT 

NO UNDEF EXTS 

ENTER PROG PARAMETERS 

__,... '.BF.:X01, lfl 
-111' '.BEX0~, 0 
-;..:t;EX06,0 
__..,.. :DEX 1 1 , 0 
--+$EX17>0 
--....'BEX 1g,0 
--...:DADDH,0 
---.:ELBL,0 

--..$SRCH,.,0 
IE 

I! SYSTEM L I N l-< S ? 
--+ 177 

fl USER LI N~<S? 
--... Li0') 
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SYSTEM 

DISCM 01 6311 
*$CIC en 6311 
*S:>snn 04160 
*TiLDf~X (1/11 5LJ 

*EXEC 02214 
*$DISC 034C}'i} 

*$IOLI 03511 
*5MDL.D !33020 
*1'RQER 02635 
*$JLOD 03744 
*$MOVE ~3361 

*$TYPE 03426 
*$SYIO 04165 
*$BFND 04267 
*$EF'AD 025217 
*$ABRT 04010 
*$WAIT 032Ll4 
*SETEQ 0331!5 
*$BLOP 03177 • 
*$CIC3 01714 
*SAVE$ 03563 
*$CLER 0140414 
*$0PER 02212 
*ERR01 02653 
*ERR03 02657 
*ERR04 02661 
*ERR05 02663 
*ERRi'.?J 6 02665 
*.LUCHK 02553 
*$OMA 03214 
*$M8SY 03207 
*SLDVR 03143 
*RQEQT 02576 
*DRIVR 02700 
*ERRTN 0263,l 
*10·40 02521 
*$GDTK 03130 
*DISCX 03117 
* • • RRL 04243 
*DEF04 02445 
*DEfl19 04302 
*DEF20 04303 

$EX01 04314 
*$EX01 04314 

$EX02 04376 
*$EX02 04376 

$EX06 0441.16 
*$EX06 0 Lj Lt l.16 

$EX11 04505 
*$EX11 04505 

$EX1 7 04671 

CSLIDE 40CJ 



*'.BEX17 04671 

S>EXl 8 0 526/1 
:t<$EX18 052611 

$/\DOR 0577/1 
*'.f>ADDR 05774 

$SRCH 06011 
*SSF~CH 06011 
*SCMPR 06266 

$LBL 06315 
*LBLIO 0635Lt 
*ISLBL 06336 
*LRLMV 06330 
*CHS UM 06315 
*MESSG 916372 

DVR05 06410 
*I ·05 06410 
*C·05 0646Lt 

DVR31 06660 
*1·31 . 06660 

*C·31 06743 

* EQUIPMENT TABLE ENTRY 

_...., U, DVR:i;S, R 
__...,13,0VR01 
__,.14,DVR3J,R,O 
__.. 16, DVR02 

Alf~~---..,,_ ________ _ 
__,.... 22, DVR22, D 
~/E 

* DEVICE REFERENCE TABLE 

c;:-J = EQT II? _.. 1 
.2 = EQT II? __,... 3 
-.3 = EQT II? __,.. 3· 

4 = EQT .. ? 
if • ... 

__.,. L1' 

.,-:!.) = EQT II? 
_....~?-· 

,.~6 ::;:: EQT #? 
~t', 

·- 7 = 
~·5'; 

EQT II? 

\_15 = EQT ii? _...... IE 

..., 
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* INTERRUPT TABLE 

-ti..i1,1 
-.....13,2 
..__,.15,3 
-.....16, It 
~23,5 
~/E 

EXEC SUPERVISOR MODULES 

$E:X03 07567 
*$EXG:J3 07567 

$.EXOL1 07567 
*$EX04 07567 

ASCII 10104 
*CNDEC 10104 
*CNOCT 10 1 10 

$EX05 07567 
*$EX05 07567 

$EX07 07 56 7 
*$EX07 07567 

$EX08 07567 
*SEX08 07567 

$EX09 07567 
*$EX09 07567 

ASCII 1 (iJ050 
*CNDEC 1.005!?) 
*CNOCT 10v154 

$EX10 07567 
*$EX10 07567 

$EX12 07567 
*$EX12 07567 

$EX13 07567 
*$EX13 07567 

ASCII 10131 
*CNDEC 101 31 
*CNOCT 10135 

$EX14 07567 
*$EXlL1 07567 

ASCII 10147 
*CNDEC 101 47 
*CNOCT 10153 

$EX15 07567 
*$EX15 07567 

ASCII 10061 
*CNDEC 10061 
*CNOCT 10065 
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$E:X 1 6 07567 
*$EX16 07567 

$EX19 07567 
*$EX19 07567 

$EX20 07567 
:f:SEX2VJ W7567 

ASCII 10075 
*CNDE.:C 10075 
*CNOCT 10101 

l/O DRIVER MODULES 

DVR01 10241 
*I ·01 10241 
*C·01 10313 

DVR02 1021!1 
*I ·02 10241 
*C·02 10320 

DVR22 10241 
*1·22 10241 
*C·22 1 1VJ0 1 

U·JA SYS 11075 

FWA USER? 
_...12000 

USER SYSTEM PROGRAMS 

LOA DR 12000 
*LOADR 12000 

.JOBPR 1 ?.000 
*'-JOBPR 12000 

ASM8 12000 
*t\SMB 16522 
*?ASCN 13700 
*?ASMB 12554 
*?BNCN 14510 
*?BPKU 15326 
*?CHOP 12646 
*?CHPI 15610 
*?DCOD 15616 
*?ENDS 15230 
*?ERPR 15150 
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*?MSYS 1 ~)667 
*?G~TC 1'.5654 
*?MOVE l3/i37 
*?MSYM 1li17 5 
*?HLUN 16375 
*?AFLG 16430 
*?LSTL 14717 
*?LUNI 1 6L136 
*?RFLG 16425 
*?Z I 6/1L16 
*?ASMl 13371 
*?LABE 13407 
*?O!-<OL 15307 
*?ORRP 14603 
*?PNLE 1 61143 
*?SETM 1567.!1 
*?SUP 15303 
*?LPER 15306 
*?PERL 15271 
*?LOUT 15336 
*?LTFL 15275 
*?DRFL 16433 
*?LTSA t s 56v) 
*?LTSB 15561 
*?ORGS 15301 
*?CNTR 15370 
*?TSTR 16434 
*?ASII 16L152 
*?IC SA 15146 
*?FLGS 161.i22 
*?RFLG 16423 
*?LFLG 16424 
*?TFLG 16426 
*?X 161!1.tS 
*?MESX 12505 
*?ASCI 16451 
*?LINC 1 5110 
*?LINS 1.11765 
*?LIST l_Lt653 
*?LUNP l 641~0 

*?OPLK 12600 
*?OPER 1 13640 
*?PKUP 15321 
*?PLIT 15406 
*?PNCH 13632 
*?PRNT 15033 
*?RSTA 13105 
~--?LHA 16444 
*?RDSC 16401 
*?WEOF 16021 
*? l·JR IF 16102 
*?LGFL 16432 
*?SEGM 125Ltl 
*'?SYMK 13506 
*?V 15633 
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*?ARTL 
*?LST 
*?PLIN 
*?PCOM 
*?SECT 
*?NEAU 
*?HA38 
*?Xt~FI 

ASMBD 
*ASMBD 

ASMBl 
*ASMBl 
*?LIT! 
*?CMQ 
*?INSR 
*?HA3Z 
*?ENP 
*?EXP 

ASMB2 
*ASM82 
*?ART 
*?BREC 
*?LKLI 
*?SKPR 
*?SPCR 

ASMB3 
*ASMB3 

ASMB4 
*ASMB4 
*?INS? 

ASMBS 

FTN 

*ASMBS 

*%WLIC 
*%FTN0 
*%\'JPRN 
*%ERRR 
*%ROIS 

*%HDIS 
*%.SEGN 
*%t-1TRA 
*%WSEC 
*%RTRA 
*%RSEC 
:t=%RFWA 
*%LUNO 
*;~LUNI 

15/(7;: 
1 527 Ii 
l 643 '.) 
1 5 1 1 ~: 
1 6L12r') 
l 2/tLt3 
153147 
125L1[;J 

1 7 1 2(,J 
1 7 ltlt2 

17120 
17366 
20030 
17560 
17726 
17527 
17662 
17645 

17120 
17351 
20021 
} 7L!75 
20535 
1 7 L-t4 l 
17Lt4L! 

17120 
17630 

1.7120 
17366 
17SL11 

17120 
17351 

1200'21 
13042 
12000 
12735 
12701 
12557 

122411 
12224 
12236 
12237 
123.147 
1235(.1 
12352 
l ~~20 3 
12204 
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.. 
*%LUNP l ~~20 5 
*ZNAMA 122'.~6 

*%RTYP 122~:7 

~%WLIN 13017 
*% vJP.l\G 13(i'J/~3 

*7nILT 13rl 7 L1 

*%RDS! } J(i)4Ll 

:t: % l:Jf)S I 13(1] 56 
*%HOUT 1233.t1 
*%R8Fl··1 12623 
*%LABL 12733 
*%CONA 12734 
*%ENDP 13105 
*%vJDLU 1 22Lt1 
*%RDLU 12346 
*%RFLG 12 5 5LJ 

*%WBFW 12 3 LJ1 
*%HBFA 12232 
*%HEON 13010 
*%DUP8 12373 
*%NXDV 12402 
*%NELM 12352 
*%STYP 12433 
*%LGO 12202 

FTN01 13127 
*%F'TN1 16550 ; 

SREAD 21241 
*%READ 212111 
*%,JF'IL 21707 
*%RDSC 21663 

.opsy 21774 
*·OPSY 2177 IJ 

DUMRX 22034 
*$LIBR 22034 
*S>LIBX 22062 

FTN02 13127 
*%F'TN2 13741 

FTN03 13127 
*%FTN3 1 511 7 

FTN0L1 13127 
*%FTN4 13702 

%WRIT 17515 
*%WRIT 1 7700 
*%WRIF 17577 
*%WBUF 17777 

FADS8 20213 
*·F'AD 20213 
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·,) 

*·FSB 
.opsy 
·* .. OPSY 

·F'LUN 
*·FLUN 

•PACK 
.*·PACK 

DUMRX 
*$LIBR 
*$LIBX 

·ZRLB 
-* • ZRLB 

DLDST 
*·DLD 
*··DST 

2D ~??2 
20363 
20363 
2c.v12 3 
20423 
20444 
20444 
20560 
20560 
20606 
2064L! 
20644 
20705 
20705 
20715 

*SYSTEM STORED ON DISC 

~It ' .. 
tit 

• 
I 

00, ooa 1:0 0 

vv: 
II : 

l'~ 
•• , 1,. 

~e,c,, 

ooc I I t 

v v 
•' 
I 1 '"I· 
ti 

.~.o 
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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 SYSTEM DOES: CREATES AN UNLABELED Disc READY FOR 
USE IN DOS~ SYSTEM BY 

1. WRITING NEW LABEL SECTOR ON SECTOR 0 WITH 
A, FIRST TWO WORDS AS 0,DO 
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. PRESET AND RUN. 
7 
8. 

ANSWER REQUESTS PRINTED ON TTY. 
SYSTEM GENERATOR HALTS WITH T=l02007 AT END, 
PRESS "RUN" TO DO ANOTHER DISC (WITH SWITCH 15 
STILL "UP") OR PUT SWITCH 15 DOWN AND PRESS "RlJN" 
TO BEGIN SYSTEM GENERATION PROPER. 
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FORMATTING USER DISCS EXAMPL~ 
SYS GEN CODE? 

__.....9000 

SYS DISC CHNL? 
~·-a..14 

# SECTORS/TRACK? 
·-··••q2 

USER DISC SUBCHNL? 
-....0 

~O~M~TTED :J.1)(Et> 
'bxsc.. 

TURN ON DISC PROTECT OVERRIDE - PRESS RUN 

USER DISC SUBCHNL? 
-+ 1 

SYS GEN CODE? 
--air.9000 

SYS DISC CHNL? 
~14 

# SECTOf~S/TRACK? 

--.12 

SYS DISC SIZE? 
-+ 200 

# DiH VES? 
......,,.. l 

FIRST SYSTEM TRACK? 
_,..0 

FIRST SYSTEM SECTOR? 
..... 3 

SYS DISC SUBCHNL? 
__,... l 

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

TIME RASE GEN CHNL? 
~12 

IS 21 lL4? 
--+NO 

LWA MEM? 
.......... 37677 

ALLOW :SS? 
~YES 

PRGM INPT? 
__,..PT 

LIBR INPT? 
--t-PT 

1 

WENT 'tuRc?CTL)' zwre 
srANbAl::~b sys ·rEM GEt/tnTf<AtT 101\/ 

fly puro1G SWtTC.N I~ "'00"4.Jt./ .. .. 
AM';) PRESS IN(,, ''f'f.UAI ,, 
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CORE MAP FOR DOSM SYSTFJ1 GENERATION EXAMPLE (16K) 
--------------------·----·-··· .... --------·-·----------· ----.- PRO TE i 

PAPER TAPE LOADER <BBL) 1(f NABu 
- --------·---·-----·- ......... ·-----· ------·--·---·--· -----· ·-·- ... --------···--·--·----·- ...... _ ___ ~ARE A 3 7 7 W/r ····-

JOB INPUT BUFFER (36 words) 
3 7 6 3 'fFA.1-t ----·--"--· ·--· ... ·------------ ........... - • • ...... - ·---··----·----·---·-··--·····-·--------------·-

DISC RESIDENT USER 
PROGRM1 AREA 

CMAIN AND SEGMENTS) 
1------------·-···--------------·-·------··~-------------; 

------USER COMMON AREA---COPTIONAL)-------
PROTECT L---=-"""'==---------------------_..;-1 2~~0 MEMORY} 

BOUNDARY DISC RESIDENT I/O DRIVER 
-----------OVERLAY AREA------------

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

7567 ""'1--------------------------------.. -·-· ---
7 5 3 3 _______ E_~x ~-~-~o o_u LE ___ !~~-~-E _< ~-~-~_?._r ~-=~-----------__., 

INTERRUPT TABLE (14 WORDS) 
7 5 I 5 -------~~-------- ......... ---· -- ....... --- ------· ------- ---------- ---·----------------·------

~ DEVICE REFERENCE TABLE C7 WORDS) 
75 ~6 -----------~--------~-·-----··· ... ---- .... -----··-··· ---·-· ·----.. ---------~----· ·- ..................... -.--.. ---·-· .- .. ·-~-------· ..... . 

EQUIPMENT TABLE (85 WORDS) 

CORE RESIDENT EXEC MODULES 
( $. E X 0 I , $ E X 0 2 , $ E X 0 6 , $ E X I I , $ E X I 7 , $ E X I 8 , $ AD DR , $ S RC H , $ L B L) 

AND 1/0 DRIVERS CDVR05, DVR31) 
43 r4 -t----------------------------·-"---.. -

CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

f 634 ~r-----------·-------------~!-~~~~-E_x __ E_c_, • __ ._ •• _e_tc_)_·----·-----~·--·---......... - ····· ... .. 

USER B.P. LINKAGE I ~~{2 --+"----------·-------~---·- ·---=-----------·--··-· -~-- ----- __________ .... ______________ .. ___ ....... --- --- ---·- ---

532 
SY.STEM B.P, LINKAGE --t---------------.....,·-------·---------- _________________ ,,_,, _____________ ,, ______ ------· --.. ---------- ' - . 

SYSTEM H.P. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 

-;------------------·--·-·- ____ ... _..,,_,_,, ____ ,,,_,, __________ '""" ... - ' - .... _ ..... .,. ' ·---· ··---· ·--------·· 

1/0 INTERRU?T LOCATIONS 
4 -------------------------------~-------·-----·· ------···---

CSLIDE AP-lJ 
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1 
2 

3 D R 

4 Av 

5 

6 
7 

8 

9 

po 

t~~~ 
I ~3 
I 1: 
I 1s 

I 

17 
BITS 

L AVAILABLE 
FoR 

DRIVER 

TEMPORARY 

DRIVER "CONTINUATION" SECTION ADDRESS 

UNIT # CHANNEL # 

EQUIPMENT TYPE CODE STATUS 

(SAVED FOR DRIVER USE) 

REQUEST RETURN ADDRESS 

REQUEST CODE 

CURRENT 1/0 REQUEST CONTROL WORD 

REQUEST BUFFER ADDRESS 

REQUEST BUFFER LENGTH 

TEMPORARY OR Disc TRACK # 

TEMPORARY OR STARTING SECTOR # 

TEMPORARY STORAGE FOR DRIVER 

UPPER MEMORY ADDRESS OF MAIN DRIVER AREA 

UPPER MEMORY ADDRESS OF DRIVER LINKAGE AREA 

EQUIPMENT TABLE ENTRY FORMAT 

0's IF 
CORE-
RESIDENT 

CSLIDE AP-2:.1 

R = 1 IF DRIVER TYPE IS CORE-RESIDENT~ 
UNIT # MAY BE USED FOR SUB-CHANNEL ADDRESSING, j 
D = 1 IF DMA CHANNEL REQUIRED·.· 

CHANNEL # 1/0 SELECT CODE FOR DEVICE (LOWER NUMBER IF MULTIBOARD 
INTERFACE.) 

= 0 - UNIT NOT BUSY AND AVAILABLE ~ 
= 1 - UNIT DISABLED (DOWN) . ~HIS FIEL' 
= 2 - UNIT BUSY )ET BY 
= 3 - UNIT WAITING FOR AN AVAILABLE DMA CHANNEL SYSTEM 

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, ASSIGNED EQUIPMENT TYPE CODES IN OCTAL ARE: 

I 00-07 PAPTER TYPE DEVICES 
00 TELEPRINTER 
01 PUNCHED TAPE READER 
02 HIGH SPEED PUNCH 
05 TELETYPE (SYSTEM ) 

10-17 UNIT RECORD DEVICES v 
rn RESERVED FOR PLOTTER 
12 LINE PRINTER 
15 MARK SENSE CARD READER 

20-37 MAGNETIC TAPE/MASS STORAGE AND OTHER DEVICES 
CAPABLE OF BOTH INPUT AND OUTPUT 

22 3030 MAGNETIC TAPE 
31 Mov1NG-HEAD Disc 

FOR EQUIPMENT TYPE CODES 1 THROUGH 1], ODD NUMBER INDICATE INPUT DEVICES 
AND EVEN NUMBER lNDl.CATE OUTPUT DEVICES {EXCEPT 05·, WHICH IS BOTH INPUT 

AND OUTPUT) ,· 



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 UNIT NUMBER WITH AN EQUIPMENT TABLE ENTRY FOR 
THE SYSTEM IN THE FOLLOWING MANNER: 

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

IN LOGICAL 

___ M_E_Mo. RY T ABL~--- .. ~ ___ ,. __ UN_!_~--~-----~------_ _!__l}_N CT_I_ O~-. --·-·--··-1 
1 1 SYSTEM TELEPRINTER l 
2 2 USER MASS STORAGE .. I . 
3 3 SYSTE~ MAss $TORAGE I 
4 4 STANDARD PUNCH DEVICE ! 
5 5 STANDARD INPUT DEVICE ! 

I 

6 6 STANDARD LIST DEVICE j 

7-63 7-63 ANY DEVICE I 
--·-·-------·---.J 

INTERRUPT TABLE FORMAT 

EACH ENTRY IN THIS TABLE REQUIRES ONLY ONE WORD IN MEMORY 
AND IS ASSOCIATED WITH EACH 1/0 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 

• - • •4. 

- CHANNEL NOT REQUIRING INTERRUPT, 1/0 CHANNELS REQUIRING 
INTERRUPT CONTAIN THE SIARI ADDRESS Q£ IliE. EQUIPMENT TABLE 
ENTRY OF THE ASSOCIATED DEViCE, 

CSLIDE AP-3J 



EXEC MODULE DOUBLET TABLE FORMAT 

<TWO WORDS PER DISC RESIDENT EXEC MODULE) 

W~~D l---~~~~~--TR~C~!_ ___ ] ___ -~T ~RT_~ECTO ~- ______ ] 

15-8 7-0 

CSLIDE AP-4J 



SYSTEM DIRECTORY LISTING FOR DOSM GENERATION EXAMPLE 

NAME TYPE scn~s DI SC OtW PFWG LIMITS g.p. LIMITS ENTF<Y LIBR· P-BIT 
SUBCHAN=l 
$EX03 XS 0002 HH11 g 1 1 07567 07624 00732 00733 0 7567 vn 62'~ 
$EX04 XS 00014 T001 013 07567 10176 00732 fM1741 07567 1017(> 
$EX05 XS vrn02 T001 017 07567 07745 00732 00733 07567 07745 
$EX07 XS 0002 HJ01 019 07567 07746 00732 0~) 73 3 07567 07746 
$EX08 XS 0002 T001 021 07567 07732 00732 0(173:-~ 07567 0 7 73~~ 
$EX09 XS 0003 T001 023 07567 1(11 42 00732 00763 07567 1 0 1 4~'. 
$EX10 XS 0002 T002 (~02 07567 07745 00732 00733 (/) 7567 07745 
$EX12 XS 0002 T002 004 07567 0 7761 00732 00733 07567 vl7761 
$EX13 XS 0004 T002 006 07567 10223 00732 00754 07567 10223 
$EX14 XS (1004 T002 0 iv.' 07567 102Lil 00732 00 751 0 7567 1~)241 

$EX15 XS 0003 T002 014 07567 10153 00732 00763 07567 10153 
$EX16 XS 00[12 T002 017 07567 0 7722 00732 00733 07567 0 7 72~'. 
$EX19 XS 0003 T002 019 07567 10107 00732 01000 07567 10107 
$EX20 XS 0003 T002 022 07567 HH61 00732 00 761 07~67 10167 
DVfWl DR 0(WJ3 Hl03 0(11 10241 H1555 01f100 01002 10241 10555 
DVR02 OF< 0003 T003 00.li 10241 10 443 01000 01002 10241 10LJ43 
DVf<22 .m~ 0vrns J003 007 10241 1 HJ75 010f10 01~2 10241 11075 
LOA DR UM '1032 T003 012 12000 2 1{')32 0 1 ~}(12 vJ 1 '425 12000 21 03~~ 
JOBPR UM ~J038 HJ04 020 120'1)0 22463 01002 01414 12000 22463 
ASMB UM 0023 H.?06 010 12000 1 7120 01002 01 362 1 6522 1 11 2v1 
ASMBD us. 0004 T007 009 17127 1 7647 01362 01363 1 7 LJ42 176LJ7 
ASMBl us 0006 T007 013 1 7366 20542 01362 01424 17366 20542 
ASMB2 us 0007 T00 7 019 173LJS 20550 01362 01410 17351 20550 
ASM83 us 0003 T008 002 1 7473 1 7771 01 362 01363 1 7630 1 7 7 71 
ASMB4 us 0004 T008 005 17366 20027 01362 01371 17366 20027 
ASMBS us 0006 T008 009 17345 20 '~2 5 01362 0 1 40 LI 1 7351 20425 
FTN UM 0006 T008 015 12000 l 312 7 01002 01047 12000 13127 
FTN01 us 0031 T008 021 13254 22120 01047 01502 1 6550 22120 
FTN02 us 0025 T010 004 13?.54 21027 01047 01356 137 Lil 21(12 7 
FTN03 us 0024 T011 005 13251~ 20600 01047 01277 1 511 7 20 600 
FTN04 us 0025 T012 005 l 325/J 2cns0 01047 01360 13 702 20 7 Sfj 
LIBHY LR 0147 T013 007 

. ... .. . . ................ . ......... . . . . . . . . . . . . . ........... .. 

EQU I e~1ENT l8BLE LISTI~G LOGIC8L U~IT T8BLE LISTING 
: Eb) :LU 
EQT 01 CH 1 1 DVHC15 0 r< U0 S0 LU01 EQT0 l 
EQT 02 CH 1 3 DVR01 0 0 U0 S0 LU02 EQT03 
EQT 03 CH 1 Lj DVR31 D R U0 S0 LU03 EQT03 
EQT 04 CH 1 6 DVR02 0 0 U0 S0 LU04 EQT04 
EQT VJS CH 22 DVR22 D 0 U0 Sv) LU05 EQT02 
g LU06 EQT01 

LU07 EQHJS 
@ 

CSLIDE AP-5J 



MEMORY DUMP FOR DOSM SYSTEM GENERATION EXAMPLE 
CORE DUMPS 00~004-~0756n ----, 

00A0QI: 114532 114532 il 4bJ2 114~'S2 . 'f RAP CEU. 
- CUlllllHJ: 1t1Hi3? 114532 114~32 114532 114532 114532 114532 114!:lJ? ::rse .$Ctc 
= . 0 h ' ' ..-;'0 s 1 1 '1 5 3 ?. 11 4 5 3' 11 4 5 3 ?. 1 1 4 5 3 2 1 1 4 5 3 2 1 1 4 5 3 2 11 4 5 3 2 1 1 4 ~) ~~ ?. 

---c.;·~ ~-:-s-erf:-··- ····cf .fl;X? ___ n 4 Fl 3 2·· --~TTiif3 ·2- -r f4 5 3·2· - ,- f4 5-3·2------ 1 · f4-5 :.r~~c ···Tf4 b ~"ii. -r i 4 ~) .. 1 ~ 

-00~~40: 17770@ 17716~ 177767 17777~ 177771 177772 1/7/73 1////4\ 
00A~5~1 177775 177776 177777 ~00~~~ ~0~001 0000A2 ~0~003 0~~~~4 
0-0006~-,·--00.·C'l~~-·~-5--~-~t-1iAt71 F)-·-·-0i~v,0 i---·-'1'0't1"0iI~··- .Vl.00~Tr-- "V)0.til (;ff 2---~'"~f000 i1 ,1~v1 ,,) ~: / (, {,11} "iTANT~ 
C'l 0 ~ Ol 7 0 : ~ OI ~~ 1 1 'ii ~ ~ ~- ~ 7 'll 91 ?I QI 7 7 0 0 0 1 7 7 ~ V! ?i 3 7 7 1 7 7 4 0 0 t:1 ~ 3 7 77 1 7 11 ;~~'i./ 
~i"- 0J_0 0 _! _____ ~J .. 7-f)·~- ;~ ___ q_(!,'_~ '~ ~-~---~JJi'~~3~- ----~-g'~~~J _2 ____ 0 0 QI") 0 0 0 0 0 ~J (,10 0 ~ V! 1-j ~ l1 
0 CiH" 1 1 0 : 0,,, l?H11?i ~ 0 ~ (HH~ 1 0 ~ 0 t:, 0 j 0 0 0 QI 0 t~ 0 0 0~1(;f3--0T-~rn,1·0--,~-lJ ~1~: 30 ___ _ 
A QI A 1 2 0: ~ 0"[0 (,19 @~ 1F(i\ (; r1,,, !il oi:0 j) V13 7 6 3 4 CHHiHHl 0 0 <HHHrn rJ li,H1 (i) IH1 ---·-· 

0A~t30: 0~~P~A e~~~0~ A~~~AA ~rn~~~~ ~~~~~0 ~~~000 0~~ijM~ ,,0~~w~ 
0·0i1x0·-,----··0-iii 0i c.f"'--fA---~--(.,-Oi e:, ~-0 ·-- A 0 (~ ~ C'1 ~-------~0-~r,-·t-r0~ -~~:fo· ~rn·0·-~---~f0 00 ~,f~" · -;,r~fiii c~ ·0~ LfF11 ,;, !'1 £1 -

00~150: ~AAAP~ ~0A00P 000~00 00P~00 ~603~7 0000~1 000001 0334~3 

.0~--~-.u~.JtL:.._J1..:~ ~~~_;J_. · .. 0 ~~~r.!~~-~0-~ ~-~0-----~-~-~ 31 r ____ 0--~~-~~g~~~ ~) 0 ~~.~L ~01i1!0 0s ...... 0 0 "',~, 0 0 

"'.0el17"_=·.······ 0 .. t'J. ..•.. (i' .. ~ .. ,4.6 (iHJHiH~.~. ~ ·.• rt~0P.Ol.PI .. r1. 0 .. C!'.Ol .. ~t'.' .. ~131/H~1 vic~-0·0,,,--- '.fi(~f50---,i0~.~-".'.·l1.-0.~---·····. c·u--f< .. R_·-.t!M·,-·· .. ~ ?' (JI ?. A 0 : _ltl.1.~ 0 A a t~ z"5"' 5 cm ·IJ OI C0 I " 0 7 3 6 1 ~ e 7 3 6 2 'w 7 3 6 3 0 ~j 7 3 6 4 'rn 7 ..) 6 b t: ~ r TA 131.t 
G\'71Pl210: 01'i173f,6 0tlf7367 Vl~7~7rn lil917371 01017372 0·~7373 'h17374 00737b At>'DRGsse~ 
-~~.,,,?~f~f;~~~~ii~737fi ____ o073-if------~-~7~r..-0·----~0-fil'i.i -J ~pi0000 0v>rtJ0~no . \1~000~; v.H?1t0t10 -- -- ----------

1002301 0rn0i~~ ~00~AA ~~000rn ~A~0~0 ~0000~ 000000 0000~~ 177117 
000~_!_@1~Ji __ ~17_z__~ e7!_?ZZ~~-e33.?l <'!511~33 ~~,,00 @ __ 0i'-~-2~-~:c_,,S1~~·5_67 JJ1~~~ t_ 
0 Pl 0 2 5 0 : 0 e. 0 7 3 ~ QI ~ 1 ~QI A {11 0 ~ 4 1 vi 0 i NA ,_,, ~ 1 2 fHH'! cm 1 0 0 2 trn 1 6 3 3 ~.HHI t~ ~" 6 
pt f' 'ii 2 6 ~ 1 ~ 'lo 01 ~~ !iJ 0 ~ t" °' oi 0 1 0 P! 0 O! r,rn ~ I? 2 Ii' 2 4 QI 111: 4 6 3 ,, ~ ~ 4 1-? o c.i r~ VI "'r~ c:w c~ LA 0 0 

m~m, .. :;~·~~ -:mH-~~~;~~-~-m-}A-~-mft-{~-~:~~c-~~;~~~~--"'~~~;~! -"-----
i;,00310: 0.t14.d5~ ~31062 020('{00 Ql36t64 000000 041456 ~~J1062 '12Vi~H'H1 \ 
00~0; 0J5t64 ._CHHHrn0. 046117 0.40504 0-51~H30. 036155 ~~0~l00 .16~~202 ~v~-r~ 
c;·0 1 ,_ }0:--04Tf2~--~5T~00 ___ 0 3 6f46-0ifef i;;0·0~--,f'10 5 23~~-0-ifo-5if2-~"~02.01f3~~T36T3T-- __ Q,_i;J..l..Jii.~L 
:P.1 QJ C1 3 Af.H 0 fiHHH~ ~ (ii 3 7 5 !H 0 5 1 5 ot 3 0 4 7 CHH'I ~ 3 6 l 3 7 0 0 0 0 0 0 0 J 7 5 ~ 1 0 5 g;; 1 b 7:/ O 
;~QI V'l 3 n r1: 011 t Pl Pl~ t'I ~ 6 13 7 ~QI CHHH~ 0 3 7 5 ~ 2 r14 7 Hl 3 0 4 7 0 0 ~ t' M'.>t 3 7 17HH1 VI v) P -eu"T l&f\ 
l0i~ ~ ~··e;r.rfT1~0:f7'5tf2 --~1nn,--, T 3-~.,0 52~-0 0---.,--03 6 T3 ,- - A"' 0 r·f 0 ·0·-- · 0 3 rs 03 ---~ 411· r17--c--J5'e; v.i ~wi 
!0 0 0 37~ : A ~ 3 4 A 3 0 " 0 0 ~ e 0 0 t'l 3 t 2 0 0 1 ~ 3 4 1 7 7 6 1 0 0. 2 fJ1 C14 <~ ~ 2 0 '" 4 '1 v' 2 b t~ 4 0 
!0Jl9"4.~0t : ~3'.~4 7J 021117 ..... 041524 027~67 ~30040 . 0nrn0trn .. 0000tH1 0tH.~00~~ 
:irc~H.f4f(ft~ ~ Qt·~nf oi ~---·0vrn 0 0~--A~0-~,-1~0-·-c;f(fl~-~Ct1c.r-0"' 0 ~ref~-· -00 (.'le r..,·~r· -·w·;rm7r1t11~~fITT,-~~~--· -----·-- -- ·---
OJ Q! 0 d ~Iii: 0V.'il0~~ P.Pl~HH14 ~<'!~V1QJ2 000'101 filleHH~Ql5 ~HH1000 0vH'l01?.Y' ~15kl~21 
~e~430: ~n~52t ~50421 ~44456 031461 ~20~00 037515 ~ti1~3t 04640~ 
-,,-an7t-,fir'fi''~'::-ta-37H-31--~~ ~f0G.f0~----~ ~ 1·5--2-2------~r.1 trn~--5 ··-----~-.r1·0 ~n_,-,--,~ 3·513 7 : ---~--~-,-'1·~-~ 00-c-··--ff37lrn-1 ·--·--·------------ · 
00~A50:'~ ~43114 ~4340~ 036137 ~0~~A0 ~37514 A5i524 046000 0361J7 
0em<J6c1: 000~.11!'- ~37fitd ~5:?516 ~44400 030137 Vl0fiHi~vi 0~P522 ... 0~1~v.2 
~0~.470: rt0.0<?10f' 0J2t"'t rh~Ql~ot~ 000~00 "Hrnrrn~ 1(')1})000(" - ~-r~10V1~,:r---~~-L1/;152 
0~0500: t7777t ~~00~~ ~A0~00 0000~0 ~0000~ ~03463 3000~~ H00~00 

~0~5J0: ~n~~~~ 17775~ ~~00~0 0~rn~00 000~00 177777 177777 077777 
-0.0)05'2 rfi-::--~0~3·3-~f i·----f.10 0-q, C.-~ ---(l~-,:;-~-lf7 ___ "0 n 1,f --?-r~ -- . ·rr.~ 1~ -,~--~- ~--- -0 ffl~f~t;ffii--7flTtf'cfGH1-·rnnv,;~· ;1 _- -- --- ---- --- - -- -

0~0 : 11d~~? 004160 00415d ~0-_214 0~34~0 0~3511 

01.?10.540; 00~(~2~ 0263!'.i ~10374.4 0"3361 003426 lH;4165 1~104267 !!W2bt!t7 'DtSC.M \:MT 
·c.fo·c;·5-~f0-:-··-·~-~id'·e;-r~·-·-fic,;-·3·2·4·4----~Ci":t3.~f!f--c;1·0~ff7_7 .. ~···· rf0"1 Tr~r-·-~-~;··~J-~.f6~3-···--~\1·~.n~44-~--,~11-2·21·2-·· --po·x·M~---- -

<'11?1 CVi 6 0 : 0 "' 2 6 5 3 ·0 VI 2 6 5 7 fl! {)12 o 6 l PJ ~ 2 f\ 6 3 Cll 0 2 6 6 5 C?I eJ 2 n 5 3 ltH.1 3 2 1 4 0 ~1 3 2 i~ 7 '-~.., ~ L 
~~-~-"' 5 ?.-~-~---·-~-0-~.t~_;i __ ~--~~-? ?_?_~-----~~--~-?.~-~.0.. ~ ~ 2 6 31. 0 0 '-!5 ~ 1 ~ 0 31 ~~ ~ vH1~3117 ... 0 0 4 2 4 3 ----< _ 
fHH'ln00:. ·. ~~2'14'5 Vl043f-'2 ,,rn43r13_J CH"i.13J 4 0'14;U6 '1Vi~~il,,0 vHHHi?H1 Wllt·H.ii.H1 - 8NT 
QI A 0 6 1 0 : 0 ~ 4 4 4 " r. C'l 0 ?I ~ (-i 0 ~ 0 fiH~"' 0 fHHrn 0 ~HHHHH1 c-rn 4 5 ei 5 0 0 0 0 fl'~; ;~ r n1 t11 ~Ii ''1. r: Y. :O~ Al'T .s 
f!HHHS 2 (} : rt~ 0 0 ~@ "'VI~ fi1 (,\" A t;HHJI ~"' 0 0 4 ,; 7 1 "'~ 0 2 6 4 vH1!'1 £rn 0 0 \tl (1 t! '.A '11 1 C11'12 s 2. 2 ~ 
0 "'~ (i1 : t:.rn ? 2?. 2 ~ ~ 2 6 3 7 vH~ 4 ::> 6 2 c~"" 4 1 5 1 - ·0 CH 7 4 6 0 " 4 0 3 4 0 \''.i 4 1 2 5 ~f~l4 ~ ;!f4 .. ~ - -

!'10 ~ . , 0 : ~ ~ 4 3 ~ 5 liHH 7 3 6 l-HH 7 2 6 0 0 1 7 ~ 3 CH1 4 3 vH~ ~H1 4 3 Pl 1 (1 vt 4 3 ~ 7 0 ~ 4 2 7 2 c. 
CHH'I fl 5 " t fi fil 4 3 t 2 '°' OI A 3 1 3 0 r,, 4 3 1 ~ (HU ::5 1 1 0 0 4 2 7 4 0 C~ 4 1 5 Cl 0 ~ 4 J 2 6 0 ~ 4 1 2 7 i)l S _M ·-"'-···----·-·---······-··-·····--··,··-··-·-·-·--··-·· ··-------............. "'-----... - --------- . ---·--···- --- . . -··------···--····-., .. -···-·-···-- --------- ..... - ........................ ··---···--··· ~~--~ ~-----. . -·-.. . 'P~t::. 
~0~6601 0~4135 ~A4l24 0~4005 ~04~24 OA4136 0~4035 0~4137 004277 ~~~KS 
00~67A: 0~41~1 ~~41~2 A~4133 ~~4134 0~4270 e04275 00413A ~04145 

~~~-:---!~~i~~----~*-aK-:m~~ --mm-m~~~ ·-1it~~~;~ :~~~~~ ~~~·~·~-<( --
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L7;.Nl.C.S 
~~072~2 0 354 ~06336 0~6372 105774 ~06330 ~06315 00641P 006464 .~ 

r,rnrn13~: -H~ . .f. ~ .. ~-~- ...... ft0fi 7 4 ~ _ J .~-~Z~ .. ~? ____ ~_~q-~·"'--~-----·-·°'-~-0{1_~-~~~~-~'-~--~·V" ·-----~--~-ttl~~-~~-!.~'J I/ kl ~}·v.·-~-- ~~,·· ' ---
~0074~: ~A0~0A ~A000~ 0~0~00 0000~0 ~0~0~0 we000~ 0u0000 0000~~ &XG~ ~OD 
~0!~0 t 0'iHl0091 "'~Qlt'I~~ 00'IOHHIQI 00'1~00 fiHHHHH~ 000000 ~HHHHH>J ~HHHll1'V1 T>t.~(.. ~es 
-~flt~~---_.:_~_ .. !: .. _ 171~°'0 0 C'I £H,, 9.1 OI rit fl ~HHHH?t QI ~ 0 ~ '10 ~ PHHHHH" 'H~ 0 ~H'l 0 lHHHJ0ei 0 tiJl.:i i1 €i ~' u t4kAe,e 
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~A1~6A: 014645 020~53 015217 ~15?56 ~1767~ 017377 017621 0176bl 
A01~7q: 0'2~63 ~15753 0~1173- 017625 ~20427 014435 014370 014353 
0"0Tf0t.r::c:--:~-is04T _____ fl t i6-:{6···---·,·-~,-TXif6-3-------~;--fJ:fr~~r-·---P'To-x:f;-. -. ~n~5-s·r3-....,.-0r4T~--~~r4·0·44··---
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V. INTERNAL SYSTEM ORGANIZATION 

A. Format for Disc Fi I es 

B. 

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

(2) Relocatable [SLIDE 44]. 

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

(4) ASCII or Binary Data. 

a. System simply reserves space - does not 

set tnlttal ftle contents to any value(s). 

Disc Layout for Generation Example 

MAIN AUX. 
TOPIC PROJECTURE PROJECTURE 

Overa I I Disc Layout 50 -----
System Label Sector 51 AD-I 

Disc Resident Bootstrap 50 AD-I 

System Di rectory 50,52 AD-1---..AD-3 

Core Res. Sys. (#2) 50 '· 5 3 AD-3---...AD- I 0 

Core Res. Sys. (#3) 50,54,55 AD-10 

Disc Res. Programs 50,56 AD-10-....AD-24 

Core Res. Sys. (#4) •50,57,58 AD-25 

Core Res. Sys. (#I ) 50,58 AD-26---.AD-27 

User Label Sector 50,59 AD-28 

User Di rectory 50,60,61 AD-28__,..AD-29 

C. Detailed Description of System Base Page Communication 

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

';;, s c r i pt i on st a rt s on next page,· ( S I i des AP- I) 

(Genera I Core Layout) and ~P-~( Low Core of Memory 

Dump) wi I I be used to relate values where possible. 
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DOS-M BASE PAGE LOCATIONS 

LOCATION CS> 

3 

4-37 

40 

41 

42 

43 

44 

45 

46 

47 

50 
51 

52 
53 ______________ _ 

54 

55 

55---------------

57 

60 

61 

62 

63 

TYPE 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 
DEc-----
DEC 

DEC 

DEC 

DEC 

DEC 

[PAGE 15] 

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 Control !er ($CIC) 

address. 

-64 (177700) 

-10 (177766) 

-9 . ( 177767) 

-8 (177770) 

-7 (177771) 

-6 (177772) 

-5 ( 177773) 

-4 ( 177774). 

-3 (177775) 

-2 (177776) 

_, (177777) 

0 ( 0) 

C I ) 

·2 · ·c2·> · 
3 (3) 

4 (4) 

5 (5) 

6 (6) 

7 ( 7) 

8 ( 10) 



LOCATION TYPE CONTENTS 

64 DEC 9 ( I I ) 

65 DEC 10 < I 2) 

66 DEC 17 ( 2 I ) 

67 DEC 64 ( 100) 

70 OCT 17 ( 17) 
71 .. ocT·· 37 ( 37) 

72 OCT 77 ( 77) 

73 OCT _. ...., 77 < I 77) 

74 OCT 377 ( 377) 

75 OCT 177400 ( I 77 400) 

76 OCT 3777 (3777) 

77 OCT 177700 Cl 77700) 
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LOCATION 'LABEL 

100 UMLWA 

101 JBINS 

102 JBINC 

103 TBG 

<
104 

105 

CLOCK · 

CLOCK+ I 

106 CLEX 

107 CLEX+I 

I 10 CXMX 

CONTENTS 

Last word address of user avai I ab I e 

memory. Wi 11 always be one less than 

contents of location 123. 

Start TRACK/SECTOR of job binary area. 

=0 if job binary area not assigned. 

=-I if this area overflows during 

compilation 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. 

Time Base Generator 1/0 Channel 

address. Will 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 C_I oc~·-- .. < 

Maximum allowable execution time. 

Set by :RUN Directive time parameter 

or to 5 if not given. 

~ s .. .f +o "' 
. A~/, .. 1./ ... . "\ 

°[PAGE 17] 



LOCATION LABEL 

I I I BATCH 

I 12 SYS TY 

113 DUMPS 

SYS DR 

I 15 SYS BF 

I 16 SE CTR 

I 17 

120 

I 21 

122 

123 JBUF 

tf_~ 

~ 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 bi ts w i I I be set by : ADUMP 

and :PDUMP Directives and cleared 

by either their execution, : OFF 

Directive, or new :JOB Directive. 

System Directory start TRACK/SECTOR. 

Set to where system is declared 

as starting during generation. 

~ystem Buffer TRACK/SECTOR. Since 

always on track boundary, sector 

part wi 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 entry i s I 7 words. 

S t a rt -a d d r e-s s- o f Lo g i c a I U n i t T a b I e • 

Number of entries in Logical Unit Table. 

Start address of Job Input Buffer. 

Start TRACK/SECTOR address of source 

file. Set by execution of :JFILE 

Directive • 
. [PAGE 18] 



LOCATION 

125 

I 26- I 40. 

141-153 

154 

155 

LABEL 

J FI LC 

RON BF 

RONBF+I 

RONBF+l0 

EXPG 

. 
EXPG+l0 

DISCO 

SYSSC 

CONTENTS 

Current TRACK/SECTOR address of source 

file. Updated as Compi fer or Assembler 

accesses the source file. 

Multi-purpose 11 word buffer used by 

system when user program is executing. 

Some uses are: 

(I) Saving of two 5 word user Fi I e 

directory entries to increase system 

efficiency when user program is run­

ning on only one subchannel. System 

looks here first for Directory entry 

before searching Disc Directory. 

(2) Contains actual parameter valves 

(Pl,P2, ••• ) following :PROG, and 

:GO directives. 

(3) Information is passed to $EX20 

(Parity Error Processor) by these 

t·ocat ions. 

Directory Entry for currently executing 

USER program. For MAIN programs having 

segments: The first 2 I /2 words w i I I 

always be those of the MAIN program's 

Di rectory entry (Fi le Name in ASCII) 

with the remaining 8 1/2 words equal 

to the segment currently executing 

Directory entry information. 

Bits 11-15 (Oise Data Channel select 
code> • · · - .,. · 1 ,. 

6 
c J". • tQ 

Bits 0-10 (Last Track on System). /S~ .$,.,,. ...... 

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 SYN TS 

« 161 CUD SC 

162 CRFLG 

163 CUD LA 

164 SOLA 

165 CUMID 

166-170 DBUFR 

CONTENTS 

Number of Subchannels on System -1. 

Next TRACK/SECTOR address on Current 

User Disc, 

NeffTRACK/SECTOR address on System 

Dfsc,. Wi 11 always equal the start of 

Work Area. 

Current User Disc subchannel number. 

Current Disc request flag.(0 for 

System Df sc; #0 for Current User 

Dlsc). DVR31 always clears on 

completion of Disc request and 

examines on entry to see what disc 

to access. 

Current User Disc TRACK/SECTOR 

address I ast accessed. On I y used 

by DVR31. 

System Disc TRACK/SECTOR address 

last accessed. Onl~ used by DVR31. 

Computer identification code •. <10 if', 

computer is 2114B thus only having one 

OMA channel). 

System_ Di s.c._~~guest Parameter Buffer. 

DBUFR = TRACK/SECTOR 

DBUFR+I = BUFFER ADDRESS 

DBUFR+2 = NUMBER OF WORDS 

(Set by System prior to Disc 1/0 for 

DVR31 to use). 
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LOCATION LABEL 

171-173 UBUFR 

174 TS ONE 

175 GUDSC 

176 SYSCO 

J FLSC 

200 DI SCL 

CONTENTS 

Current User Disc Request Paramenter 

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 DVR3 I. Cou Id be used by User 

program accessing the WORK AREA to 

see what next avai I able TRACK/SECTOR 

address is. 

Default User Disc Subchannel number. 

A I ways fo I I ows System Disc Subchanne I 

number when Default User Disc is on 

same subchanne I as System. (Ii ke when 

:DD executed), otherwise it stays where 

started W.R.T. Bootstrapped System. 

System Generation Code. 

Current Source Fi I e Subchanne I number. 

Set by :JFILE Directive. 

User I abe I TRACK/SECTOR address. 

=0 if Cur-rent User Disc is not on 

Sy.stem Disc. If CurrentUser 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 

201 

202 

203-223 

224 

225 

226-235 

236 

,· 

/ 237 

240 

241 

\ 
\ 242 

243 

LABEL 

EQTI 

EQT2 . 

EQTl7 

RQCNT 

RQRTN 

RQPI 

RQP2 

RQP8 

NAB RT 

XA 

XB 

XEO 

XS USP 

CONTENTS 

Start address of Interrupt Table. 

Number of Interrupt Table entries. 

Addresses of Current Equipment Table 

Entry 

Number of request parameters in current 

EXEC ca I I. JSB EXEC and DEF RTN are 

not counted. 

Request return address in current 

EXEC ca I I. 

-Addre.ss·e-s of current request par-ameters. 

R Q P I i s f o r t h e re q u e s t code a d d res· s etc • 

11 lega I request code abort/no abort 

option parameter. f0 if set. Set by 

N parameter in :RUN Directive. 
$-t'1"' •"" .,f'~c.&4 .·,,. OUf;• .. tl _j.J. • 

A Register contents at time of interrupt. 

B Register contents at time of interrupt. 

E (Bit 15) and,Jf (Bit 0> Register 

contents at time of interrupt. 

Address at time of interrupt CP-Register) 

Start address of EXEC MODULE DOUBLET TABLE 
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LOCATION 

244 

Q 245 

-------246 

247 

250 

251 

252 

253 

254 

255 

256 

,,,.. 257 

LABEL 

EX MOD 

EXMAN 

EXMAN+I 

EXBAS 

EXBAS+I 

f ODMN 

IODBS 

UMFWA 

UBFWA 

UBL WA 

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 #N resident and avai I able. 

= -N if module #N resident and BUSY. 

EXEC MODULE overlay area low Main 

Core Address. 

EXEC MODULE overlay area high Main 

Core Address. 

EXEC MODULE Base Page I inkage low 

address. 

EXEC MODULE Base Page I inkage high 

address. 

START ADDRESS OF 1/0 Driver Main 

overlay area. 

Start address of 1/0 Driver Base Pase 

overlay area. 

Start address of User Main Area. 

Start address of User Base Page 

Link?ge Area. 

Last word address of User Base Page 

Linkage Area. 

Current OMA channel number assigned. 

= 0 i f n o D MA i n u s e ( h~ .Ir tt t.." H "'/ 
~ ""L • \ ,,;. 
\}'\,lv .. j r~""'""~J [PAGE 2 3] 



LOCATION 

260 

261 

262 

263 

264 

265 

266 

267 

270-467 

470 

LABEL 

OPATN 

OPFLG 

SWAP 

JOBPM 

JOBPM+I 

JOBPB 

EJOBF 

RTRK 

$BUF 

$BUF+I 

$BUF+l27 

$GOPT 

CONTENTS 

Operator attention flag. 

= 0 for not set. 

~ 0 if desired. 

Set by System TTY Driver. 

= 0 

~ 0 

if not busy. 

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-

so r. 

·# o f w o rd s i n Ba s e Pa g e L i n k a g e f o r 

Job Processor. 

End-of-Job flag used only by Job 

Processor. 

= "blanks" if re-entry of :DATE al lowed 

= 0 if in a job. 

= I if between jobs. 

=-I if end-of-job. 

Real Time simulation track #. 

I 2 8 W q rd ~ y_ ~ te.m I I 0 Bu f f e r • Us e d o n I y 

by Monitor and EXEC modules. 

Point of suspension return address. 

Contains return address when $1DCD 

(location 471 below)= GO. 
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LOCATION 

471 

472-473 

474-502 

503 

504 

505 

506 

507 

510 

5 I I 

512 

@ 513 

LABEL 

$1DCD 

$MDBF 

TEMP 

TEMP+I 

TEMP+6 

TEMP0 

TEMPI 

TEMP2 

TEMP3 

TEMP4 

TEMP5 

MSECT 

VADR 

IODMD 

[PAGE 25] 

CONTENTS 

Input request code check characters. 

= 0 for no special restrictions. 

1 0 for special restrictions placed 

on what can be entered via system 

TTY keyboard (I ike DA, GO, etc ••. ). 

2 Word EXEC Module Data Buffer. 

System Temporary. 

System Temporary. 

System Temporary. 

~ystem Temporary. 

System Temporary. 

System Temporary. 

System Temporary. 

Negative II of logical SECTORS per TRACK. 

Address of last instruction that causec 

a memory protect violation. 

1/0 Driver Overlay Area resident flag. 

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

1 0 i f an 1/0 Driver i S- i n this area. 

The value ( i f not 0) w i I I be: 

+ (Address of resident Driver's first 

EQT entry). if area is avai I able 

OR 

- (Address of resident Driver's first 

EQT e n t r y ) i f th i s a re a i s not a v a i I ab I E 



LOCATION LABEL 

514 RCODE 

515 SXA 

516 SXB 

517 SXEO 

520 sxsus 

521 SEQTI 

522 DSC LB 

523 DSCL# 

524 LSTCH 

'NOTE: 

525 FLFLG 

[PAGE 26] 

CONTENTS 

Current request code va I ue. Wi 11 

always be positive. 

Operator attention A Register save. 

Operator attention B Register save. 

Operator attention E (Bit 15) and 0 

<Bit 0> Register save. 

Operator attention return address save 

<P-Resister). 

Operator attention EQT Table address 

save. 

Disc TRACK/SECTOR Address of Disc 

Resident Relocatable Library. 

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. 

i 0 if current user program (to be 

executed by : PROG or : RUN) is on 

Curr_ent .U.~~.r. Disc. 

$EXIO (Program Load) uses to see how 

to set CRFLG flag (location 162). 

User file table validity flag. 

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

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

area for user file di rectory entry 

storage. 



LOCATION LABEL 

526 XFLG 

527 SSFLG 

530-531 CHA RC 

CONTENTS 

Transfer Address for Disc Not Ready 

condition. 

= 0 to process Not Ready condition 

no rma I I y. 

~ 0 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 

a I I owed. 

b. 0 for only current user Disc 

(:SS,99 condi.tion). 

c. -X for fu 11 System Search (:SS) 

where X= # subchannels on system -1. 

d. +X for Selected System Search 

Bits 0-7 are used to represent 

Subchannels 0-7 respectively. Bit 

ON=OK, Bit OFF=not OK. 

System Temporary. 
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; 

DOSM ABSOLUTE _filSC FI LE FORlW. 
- . . . . .. 

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

I ____::_ W,ORD DIR_EC_T_OR_Y_E_NT_RY ____ ~], 
~---(WORD 4 GIVES TRACK/SECTOR_) .. 
~ ORIGIN 

FIRST SECTOR OF FILE 
! 
i 

-~·- --~-~--·-----·-·-·---· --- } 

MAIN SECTION <ABSOLUTE BINARY) 
SECOND SECTOR OF FILEi ---------------·----------·-:::_i 

MAIN SECTION <ABSOLUTE BINARY) 

1-Il:IJJULS_E_CTQR_QL_ElLU 

MAIN SECT I ON ·.<ABSOLUTE BI NARY) 
I 

£_QJJBJli_ .. s_~~IQ.R _9LEL~~J 

MAIN SECTION <ABSOLUTE BINARY) 
• I .. ' 

• 
I 

I 
I 

• • 

--

m~g~RY bl\SL_$ECTOR __ OF_ ~~~~ ·s1CTION CABSOLUTE BINARY> -1 
~-+--~~--~~~~~~~~--~--~------~-

FI RS T SECTOR OF BASE PAGE LINKAGE] 

BASE PAGE SECTION <ABSOLUTE BINARY) 
SECOND SECTOR OF BASE PAGE LIN.KA~ ----

BASE PAGE SECTION <ABSOLUTE BINARY> 
.. .. 
I ... 
• 

LAST SECTOR OF BASE PAGE LINKAGE \ 
________ B_A_SE_PA_G_E SECTION <ABSOLUTE BINARY) _ _J 

CSLIDE 43J 



DOSM RELOCATABLE DISC FILE FORMAT 
(ENTRY TYPES 5; 7 ~Nri 8) 

5 WORD DIRECTORY ENTRY 
I 

=7 --
T::_ .... _ _ rwoRn-4 6-ivEs .. ) 

- - - - - - -'-._TRACK/SECTOR OR I GIN 

I FIRST SECTOR OF FI LE I 
RELOCATABLE BINARY 

. SECOND SECTOR OF FILEJ 

RELOCATABLE BINARY 
1----------.----------------~- ... __, 

THIRD SECTOR OF FILE j 

RELOCATABLE BINARY 

... 

-·-

LAST SECTOR OF FILE J 
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. 

CSLIDE 44J 



DOSM ASCII SOURCE STATEMEtJT DISC FILE FORMAT 
<ENTRY TYPE 9) 

I' 

-~-

5 WORD DIRECTORY ENTRY 
L 
~ 

J 
<::::::: .. 

', .... _---(WORD 4 GIVES TR~.CK/SECTOR OR·I·G·IN) 

L_· 
- FIRST SECTOR OF FILEj 

•· -

ASCII SOURCE STATEMENTS 
.. --

-~ECOND S~_CTOR OF FI LE f 

- ASCII SOURCE STATEMENTS 

~IRD SECTOR OF FILE I 

ASCII SOURCE STATEMENTS 
- ----~ 

,. 
I . 

LAST SECTOR OF FI LE,; . 

ASCII SOURCE STATEMENTS 

FORMAT FOR EACH SOURCE STATEMENI 

STATEMENT LENGTH SOURCE STATEMENT 

~I~~R~~l~~~-~-' ·~-~2~CH_A_RA_CT_E_Rs_P_E_R_wo_RD~-~ 
WORD 1 WORDS 2-N 

CSLIDE 45AJ 



ASCII SOURCE FILE FORMAT EXAMPLE 

@:0A,21.ocr.10,9,1s 
SUBCHAN=l 
LBL=QQQQQ 
@ 

:JOB,ASCII 
JOB ASCII 27·0CT·70 TIME=0555 MIN· 16·0 SECS· 
@ 

: ST, s, SOR SE, l 

. . .. 
0004 LINES 
@ 

:LIST,U.rl,SORSE 
NAME TYPE SCTRS DISC ORG PROG LIMITS B·P·· LIMITS 
USCHAN=l 

1wo1t1>S SOR SE SS 0vrn 1 T055 003 
@ 

~ :so,55~~ A~ ll\A 8B 118 
001 ~VJ: ~~a (ii L1!?, ") (i) } 9) ~'1 ~C1 J h01 4t/J~1 V'l 1 102 041102 

/ (
1)41503 0 4 sri :i WLI soi ~:rn2000 ~' 4?. l (() 4 0 42 }(/) 4 
vHM/1vJv10 177777 tiJ2CiH100 IQ ,j 6 l 64 00000(i) 041LJ56 

A w•at>~ (, ub i 6.LJ 000vJ00 0 461 1 7 04(()504 051000 036155 
0 41 120 0.51000 036146 (100000 040523 046502 
000000 0 3 7501 0 51503 0 4 7000 036137 000000 
041000 036137 000000 037502 047103 047000 
037502 0 S·o 11 3 0 52 LJ00 036137 000000 037503 
033403 000000 0~W 31 2 000024 177767 040523 
031067 027117 !_!) 41524 027067 030040 000000 
000000 000000 000000 000000 000000 000005 
000003 000004 000002 000f'.l01 000005 000000 
050521 0 50 421 044LJ56 031461 020000 037515 
0361-37 0000vJ12' 037522 {i'LJ6125 047000 036i37 
043114 043400 036137 000000 . 037514 051524 
000000 037:7·1 Lj 0 52 51 6 04440C3 03612.7 000000 

@ 

CSLIDE 45BJ 

ENTRY LIBR· P-BIT 

:i WOl!'b~ 
~ BC 

04104((} 0 0 l Li~J!() 
0 Lj 2 1\1} Lt VJ 4 ~?. riJ L1'7) -031062 (12VivJ0v1 
000000 163252 
0200~H1 036137 
037501 051515 
036137 000000 
04LJ117 050000 
041511 044440 
000000 000000 
0000(211 000vJ03 
000000 020473 
0 51 531 046400 
000000 037501 
046000 vJ36137 
037522 051502 



,-... 

0 
w 
1-
() 
w 
l­
o 
0::: 
0.. 

w 
0::: 
<( 

3 
0 
0::: 
<( 

:c 

DOSM "SYSTEM" DISC LA_'LQllT FOR GENERATION EXAMPLE 
DISC 

fi!JDRE SS 
(TK/SEC 

.. 

SYSTEM .. LABEL/TISER BUFFfR SEC 
'··· ~ ,~ 

DISC RESIDENT BOOTSTRAP (2 Sectors} 1 °• 1 

------------- --- ------SYSltM D I RECTO Rf ___ ---------------------·-t 0 , 3 
+-----------------·-·- ·--------· ····-·····-·------------------· ---~·- -------- r-0 10 CORE ~ ' DISC MONITOR RESIDENT: 

EXEC MODULES AND SUBROUTINES SYSTEM ~ 
1/0 DRIVERS PART 2 l 

------------ CORE ; l, 9 
EQUIPMENT TABLE RESIDENT! 

DEVICE REFERENCE TABLE SYSTEM l ________ I N_T_E_RR_U_PT_T ABLE . RL_3 ____ ....,..._
1 

, I I 

DISC RESIDENT EXEC MODULES AND 
SUBROUTINES +-----.. ·---~------·---------------· ·--- --------·----· ______ ___,___ ______ 3, I 

DISC RESIDENT 1/0 DRIVERS 
"----------- -----------+- 3 ,'12 

DISC RESIDENT SYSTEM MAIN PROGRAMS 
AND THEIR SEGMENTS . . . . ~ 

(JOBPR, LOADR, ASMB, FTN, ALGOL, I •• I ETC,) 
!,-----------------------····-·. ____ .. _ ................ __ _ 

EXEC MODULE DOUBLET TABLE 
I CORE RE 
YS.PART 

~----...,___._-------t-

D I SC RESIDENT RELOCATABLE LIBRARY 

BASE PAGE SECTION OF CORE CORE 
RESIDENT 

RESIDENT SYSTEM SYSTEM 
CTRAP CELLS; CONSTANTS, COMMUNICATION; LINKAGE)PART 1 

SPECIAL SYSTEM TRACK 

USER FILES AND PROGRAMS 

CSLIDE 50J 

13,6 

13,7 

19, II 

21, 0 

55,3 



SYSTEM 
LABEL . 

SECTOR 

LB 

1 

DO 

2 

"SYSTEM" DISC <LABEL SECTORS DESCRIPTION) 

GEN. 
~OD~ 
3 

K · . . · . ··.-- · ·: -. ·· • ·~ , .. ~ · CHECKSUM 
----~-~STE~_;. .. ~-~~T U?~~--·: .. : .-:., .. ~ ___ QF __ l-31 

4-6 7-31 32 

-~ ·.r ~···::·..:~~~-~'."~'..,..::~:~~~v.: __ QHQf.tJSEB:;.·~ ._... _,.. ... ..,._._:•·~;, ·;·;~-:~~·:-~-:::~-.-:-:-;;;.-.;-,;:-:;~;:..--c~~:=·· 
33-64 

LB 

1 

DO 

2 

97 - 127 128 

~--: ~ · :.~:-·~.:.; ~-.-:.'<~':"':···~~Nor~.usm·-···~ ··-· ·· -:'"'".· <- _,_. · · -"<-' --·--·-'"'-"'.'""''··~~ ··: "."'-: 
It----'---_.;;.------="'-""----=-.;....-..--'----------'--·-·· _:__~.:.:: .. _-'------"'-oll 

33-64 

NEXT AVAIL, # BAD NEXT ~ JOB START JOB ! 
USER / TK/SEC TRACKS SPARE I TIME NAME l DATE 
LABEL lh--6-5':-----66 _ __.____6_7 _ _...__6_8:-59--- --- l0-72 ------ -- --73 ___ 77 _ 

SECTOR / 
~ 

I 
. I 

I 

I 
ABORT- 'posr=-MoRt-~r-1rtHAR. 

DUMP PAR. DUMP PAR. JOB NAME L·u·; TABLE 9 \·/ORD SAVE 
-----~----·- _,_,_c...;_.:.:..:....,___..._ ___ _ 

78-81 82-85 86 87-95 

USER DIRECTORY _ ----- -·---· -··--- ---···-----------.. -· 
. I USER FILES AND PROGRAMS 

L...- - - -·- - - - - - - ,- - ---· ~- - - - ·- - - - - - - - - -' - · WORK AREA 
- - - - - - - - - - - JOB B (NARY- AREA - - - - - - - - - - - - -______________ ,,____ . 

SPARE TRACKS <END OF DISC) 

[SLIDE 5J.J 

INCREASING 
DISC 

ADDRESS 

J 

SYSTEM 
BUFFER 



WORD l 

WORD 2 

WORD 3 

WORD 4 

WORD 5 

WORD 6 

WORD 7 

WORD 8 

WORD 9 

WORD rn 

WORD 11 

'P' BIT 

----· 

EfilRLIYff 

0 

F N 

A M 

E p l ENTRY TYPE 

TRACK SECTOR 

FILE LENGTH (IN SECTORS) 

FWA PROGRAM 

LWA PROGRAM 

FWA BASE PAGE LINKAGE AREA 

LWA BASE PAGE LINKAGE AREA 

PROGRAM ENTRY PoINTT 

HIA OF LIB ROUTINE SECTION 

Elli 
SYSTEM RESIDENT 

> 
FOR SYSTEM GENERATED 
B !NARY PROGRAMS ONLY 

l 
2 

------ UISC RESIDENT EXECUTIVE SUPERVISOR MODULE 
CURRENTLY UNUSED 

,.r3 
4 

.+ 5 

------·- IJsER PROGRAM, ~1AIN 

6,7 
lOg 
llg 
12g 
13g 

0 = No AcTION 

Disc RESIDErff DEVICE DRIVER 
USER PROGRAM, SEGMENT 
LrnRARY 
RELOCATABLE BINARY 
ASCII SOURCE STATEMENTS 
BIN/\RY DATA 
f\SCI J DATA' 

1 = PURGE TH IS ENTRY AT THE END CF THE JOB OR FOLLOW I NG ANY 
EXECUTION OF :PU DIRECTIVE. THIS BIT IS SET BY THE LOADER 
AND CLEARED BY A ~STORE;P,[fl lo-name] REQUEST~ 

THE LAST DIRECTORY ENTRY IN EACH SECTOR IS FOLLOWED BY A WORD CONTAINING '-1' 
UNLESS THE GIVEN SECTOR IS EXACTLY FILLED WITH ENTRIES, 

THE L~ST ENTRY IN THE DIRECTORY IS FOLLOWED BY A WORD CONTAINING ZERO. 

fSLlP,[ 52J 



377r/; 

3763 

MEMORY 
PROTECT 

BOUNDARY 

1~24 

0 
~ 

&of" 

} 
I .. 

7567 

7533 

75t5 

7506 

CORE MAP FOR DOSM SYSTEr1 GENERATION EXAMPLE <1610 

PAPER TAPE LOADER <BBL) 
-- - _,_._ .. ___ 
JOB INPUT BUFFER (36 words) 

DISC RESIDENT USER 
PROGRAr1 AREA 

<MAIN AND SEGMENTS) 

------USER COMMON AREA---COPTIONAL)-----~-

DISC RESIDENT I/O DRIVER 
-----------OVERLAY AREA-------~----

-- - ·-

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

EXEC MODULE TABLE (28 words) 
--~----~-

INTERRUPT TABLE (14 WORDS) ···---------" _ ..... _ __... ___ --
DEVICE REFERENCE TABLE <7 WORDS) 

---·--
EQUIPMENT TABLE (85 WORDS) 

-

CORE RESIDENT EXEC MODULES 736 I I . 
_ . 1· ( $.EX 0 I , $ EX 0 2 , $EX 0 6 , $EX I I , $ EX I 7 , $ EX I 8 , $ADD R , $ S RC H , $ LB U 

AND 1/0 DRIVERS (0VR05, DVR31) 
43f"4-r-" -----------------------' 

CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

1634 -;-~~-~~-~-C$_c_1c_,_E_X_Ec_,_._ .. _._et_c_> __ ~----~~---1 

: I )!102 ·. 

532 

4 

USER B.P. LINKAGE -·---------------1 
SYSTEM B.P. LINKAGE _________________________ ___,. 

SYSTEM R.P. cor1r1UiHCATION AREA 
(CONSTANTS AND STORAGE> 

I/O INTERRU~T LOCATIONS 

CSLIDE 53J 

PROTECT 
\ENABLE 
AREA 



EQUIPMENT TABLE ENTRY FORMAT 

h'.QRil 

1 
2 DRIVER "CONTINUATION" SECTION ADDRESS 

3 D R UNIT # CHANNEL # 
4 

5 

6 
7 

1-

__ A_v _____ E_Q_U_IP-M-EN~T~TY~P~E~C~o~D~Er!J.U..L.l&LI~u..L..---S-T_A_TU-S------------tl .. (SAVED FOR DRIVER USE) 

REQUEST RETURN ADDRESS 

8 

9 

r10 
1 ll 

~~12 

I ~: 
15 
16 
17 
BITS 

L AVAILABLE 
FoR 

DRIVER 
TEMPORARY 

REQUEST CODE I 
CURRENT I/O REQUEST CONTROL WORD L 

REQUEST BUFFER ADDRESS 

REQUEST BUFFER LENGTH 

TEMPORARY OR DISC TRACK # 

TEMPORARY OR STARTING SECTOR # 

TEMPORARY STORAGE FOR DRIVER 

UPPER MEMORY ADDRESS OF MAIN DR~VER ARE~ 

UPPER MEMORY ADDRESS OF DRIVER LINKAGE AREA 

0's IF 
CORE-
RES I DENT, 

CSLIDE 54J 

l 
D = 1 IF DMA CHANNEL REQUIRED~ 
R = 1 IF DRIVER TYPE IS CORE-RESIDENT~ 
UNIT # MAY BE USED FOR SUB-CHANNEL ADnRESSING, 
CHANNEL # l/Q SELECT CODE FOR DEVICE (LOWER NUMBER IF MULTIBOARD 

INTERFACE.) 

= 0 - UNIT NOT BUSY AND AVAILABLE ~ 
= 1 - UNIT DISABLED (DOWN) ' ~HIS FIEL' 
= 2 - UNIT BUSY ~ET BY 
= 3 - UNIT WAITING FOR AN AVAILABLE DMA CHANNEL SYSTEM 

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, ASSIGNED EQUIPMENT TYPE CODES IN OCTAL AR 

00-07 PAPTER TYPE DEVICES 
00 TELEPRINTER 
01 PUNCHED TAPE READER 
02 HIGH SPEED PUNCH 
05 TELETYPE (SYSTEM) 

rn-17 UNIT RECORD DEVICES l" 
10 RESERVED FOR PLOTTER 
12 LINE PRINTER 
15 MARK SENSE CARD READER 

20-37 MAGNETIC TAPE/MASS STORAGE AND OTHER DEVICES 
CAPABLE OF BOTH INPUT AND OUTPUT 

22 3030 MAGNETIC TAPE 
31 MovING-HEAD Disc 

FOR EQUIPMENT TYPE CODES 1 THROUGH li,' ODD NUMBER INDICATE lNPUT DEVICE 
AND EVEN NUMBER INDICATE OUTPUT DEVICES (EXCEPT as·, WHICH IS BOTH INPUT 
ANO ourpurl·.· 



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 UNIT NUMBER WITH AN EQUIPMENT TABLE ENTRY FOR 
. . . . 

THE SYSTEM IN THE FOLLOWING MANNER: 

··--·-1 _-SEQUENCE 
IN 

MEMORY TABLE FUNCTION 
,__~~~~-1~~-~~~-l~~-.--S-Y_S_T_E;_T_E-LE_P_R_IN-T-ER___ 1 

LOGICAL 
UNIT # 

2 2 USER MASS STORAGE I 
3 3 S~sTEM ~~is STORA~E j 
4 4 STANDARD P~N~~ DEvi~E , 
5 ·.5 STANDARD INPUT DEVICE I 
6 6 STANDARD LIST DEVICE ,. 

7-63 .7-63 ANY DEVICE 
____ _,,, _____ ~--~_._~~~~_._~~~~~~~~-__j 

INTERRUPT.TABLE FORMAT 

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

AND IS ASSOCIATED WITH EACH 1/0 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 J/Q CHANNEL, TABLE VALUES ARE ZERO FOR AN 1/0 
- CHANNEL NOT REQUIRING INTERRUPT·.· I/O CHANNELS REQU-i .R iNG. 

INTERRUPT CONTAIN THE SiARI ADDRESS QE I1iE. EQUIPMENT TABLE 
ENTRY OF THE ASSOCIATED DEViCE. 

CSLIDE 55J 



SYSTEM DIRECTORY LISTING FOR ~ENERATION EXAMPLE 

~~ 0 r'/ i · · TY? F '2· CT :.:· 5 fl I S C J ;~· G ::: ~n G L H•j I TS 
ST0CH~~= 1 
s~Yn1 ys nnn? rnn1 011 n1s~7 n1~Pn 

SEX04 XS 0no4 TOOl 01~ 075~7 10176 
SEXOS XS ono2 TOO! 017 07567 077~5 
$EX07 ye ono2 TOOl 019 07S~7 07746 
~~x0~ xs r~o~ rno1 n?l n75A7 n1132 

on112 001~1 n1~n1 076?.4 
00732 00741 07567 10176 
00732 00733 07567 077~5 
00712 00733 075~7 07746 
00732 00713 075f7 077]? 
~0732 00763 075~7 101~2 ~ r.:: ... : n 9 z ::. n n n . .J Too 1 o;.:: > 17 r::- ;':., 7 ' 0 i L: :!. 

s r.~J. .. 1 n ~: s n n n ? T no P c; n ;) n 7 r::, 6 7 wn .L: s 0073~:? 007.13 075r;7 077L.J5 
SEX12 XS 0002 T002 no~ 07567 07761 00732 00733 07567 07761 

SEZ 15 XS 
~- EY 16 }l .S 
~EZ19 YS 
~FY?O XS 
DV ~~o 1 D~·· 

D\/RO? DF. 
DVP~9 ;--;:: 
Li J t\ :. ':·~ : T'( 

t.lORPH TY"! 
1~_:::~7~ UY 
AS\v'.-T:1f'\ US 
A St"'"J-"~ l US 
Ci s rv; ? ?. fJ s 
ASi,VTP:3 US 
t.\St'1'!?.b US 
ASt0.BS TJS 
FTN UM 
FTNO 1 fJS 
FTN·J ·2: 'JS 
FT\~03 US 
FTNO!J US 
LIBEY LP 

nnn11 
0003 
0002 
011()1 

fl~G3 

nooJ 
nnn c:; 

003~ 

0021 
OOOL! 
0006 
no oz 
OOOJ 
OOOL! 
00116 
0006 
0031 
G025 
iJ 0 211 

00?5 
'1147 

TOOP GOG 07567 ln823 On732 no7s4 075~7 10?~~ 

TOO? Oln 07';=,67 lll:Jl~l 00732 00751 07567 102L.Jl 
T002 Olh 07567 10153 80732 00763 07567 10153 
T002 017 07~67 077?2 00732 00733 07567 07722 
Tnn? ni9 07567 in101 0011? n1nnn 07567 10101 
rnn0 nP? n1s~1 in1~1 nn71? nn?~L n1~~7 1n1~1. 

T003 001 lO~i1.11 10555 OlCOO PlOOf:?. 102L.il 10555 
T 0 0 3 0 G L" 1 0 ;? Lt 1 1 0 4 4 3 CT 1 0 0 () 0 1 0 0 2 1 0 2 4 1 l 0 L\ ~ 3 
T n n ~ (! :1 7 1 IJ 2 !..: 1 1 l ') 7 5_,. ___ n,_ . ...,} ._n .... "' ... n-1 ·....,1_r_, r_1 ,._1 _ _...! ...,0_0_.1·-J._..J._1....,. n ..... _ 7........,5 _ 
Tr1 11:3 'll~1 l~,r1:~11J ~)lij3::_1 i.:liJC'-' ni;,,_·~-~~ 

TOO~ 020 120no 2?453 
T006 010 12000 17120 
TOO? ro~ 17127 17647 
TOO? nl~ 17~~~ ?~5~? 

1007 i)i9 17~~L:S ?0550 
rno~ 002 11~13 11111 
T008 005 17366 ?0827 
TOOR 009 17345 20425 
1008 015 12000 13127 
TOOR OPl 11P~4 ?~l?O 

ro10 on4 13?5~ 21021 
ro11 ans 13254 ?0600 
TOl? OOS 11?54 ~0750 
TOl~ 007 

0 l 0 0 ?. 0 l L~ 1 Lt 

01002 01362 
n1v;2 01163 
G 1 1 (: ? 1 1 L~ :? LJ 
0136? :ll/'10 
nt36? 01361 
01362 01371 
01362 01404 
0100:? 010L'!7 
Olt1L;7 01502 
01047 01356 
0 10 LI? 0 1?77 
010117 01360 

CSLIDE 56J 

12n 1rn ~:::f;4~3 

16522 1712'0 
174L;2 176L:7 
17166 ?05L2 
17351 20~)50 

176Jt1 17771 
17366 200[-':7 
17]51 20425 
1 ~?.O n o 1 3 1 ~) 7 
16550 221r~o 

1 3 7 !1 1 2 1 0 ~: 7 
15117 20tSCO 
i·~nu2 20150 



WORD 
#1 

WORD 
#2 

EXEC MODULE_DOUBLET TABLE FORMAT 
. . 

CTWO WORDS PER DISC RESIDENT EXEC MODULE) 

# SECTORS - 1 EXEC MODULE ID # 

15-11 10-0 

START TRACK # 1 · START SECTOR # J 
7-0 

CSLIDE 57J 



377(/J 
3763 

MEMORY 
PROTECT 

BOUNDARY 

1~24 

0 
A_ 

'f" 

} 
I ... 

7567 
7533 

7515 

75~6 

736 I 

' .. 

. ( $.EX0 I , 

431"4 .. 

f 634 

532 

4~ 

4 

CORE MAP FOR DOSM SYSTEr1 GENERATION EXAMPLE Cl6K> 

PAPER TAPE LOADER <BBL) 
- __ .. --.-..--.__.~~ 
JOB INPUT BUFFER (36 words) 

DISC RESIDENT USER 
PROGRAr1 AREA 

CMAIN AND SEGMENTS) 

------USER COMMON AREA---COPTfONAL)-------
. 

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

-~ -- - - -·· --

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

EXEC MODULE TABLE (28 words) 
.. --

INTERRUPT TABLE Cl4 WORDS) 
----·---------

DEVICE REFERENCE TABLE <7 WORDS) 
-----~---- --- --· _ .. ___ . __ 

EQUIPMENT TABLE (85 WORDS) 
---

CORE RESIDENT EXEC MODULES 
$EX02, $EX06, $EXll, $EXl7, $EXl8, $ADDR, $SRCH, $LBL> 

AND I/O DRIVERS CDVR05, DVR31) 

CORE RESIDENT OF DOS-SUPERVISOR 
DISCM ~ 

($CIC, EXEC, •..• etc) 
............ ---··-

USER B.P. LINKAGE .. --._ ... _____ ... _____ -... 

SYSTEM B.P. LINKAGE 
... 

SYSTEM R.P. COf1MUiH CATION AREA 
<CONSTANTS AND STORAGE) 

I/O INTERRU~T.LOCATIONS 
.. 

CSLIDE 58J 

PROTEC 
\ENABLE 
AREA u~ 

I 

_ ___, 



SYSTEM 
LABEL . 

SECTOR 

,. / 

LB 

1 

"SYSTEM" DISC <LABEL SECTORS DESCRIPTION) 

DO I GEN. 
.:_u_on~ 
2 3 

f. 
·. · . .·~·-·"'·~· ·.~ CHECKSUM 

SYSTEM · . . .. NO( uiiED . . · , 31 
_____________ t •. ·.:....:-. ! ... ·-·-.~:::-: .'.·~ -.: .. <:J. ____ QE__l: ____ . 

4-6 7-31 32 

33-64 

ULASBEERL - 1-.-'-~T_E~_rs_~-~A_I_L.~-~-R!_~_Ks____.._~-~-~~_E_._____JO~!~~ART ~ _Ni~~ . __ ! __ DATE _ ___. 
65 66 67 68-69 70-72 73-77 

SECTOR / , 
I 

I 

I 
, I 
. I 

ABORT POST-MORT 
DUMP PA_R.____._D_U_MP PAR.· 

78-81 82-85 

DEFAULT 
___ .USER LABEL 

96-98 

----------------------··------.. -· ----·-- - ---··------------------
____ USJR_Jl_l_R~~IOR't ________ . __ __,,.. __ --1 

USER FILES AND PROGRAMS 
t_.... - - -·- - - - - - - - r- WORK AREA - ~ ~ - - - - ._ - -I 

-- -- - - - - - - - - - - - - - ---- - - - - - -- -JOBBINARY AREA 

CSLIDE 59J 

INCREASING 
DISC 

ADDRESS 

l 



WORD 1 

WORD 2 

WORD 3 

WORD 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 (IN SECTORS) 

FWA PROGRAM 

LWA PROGRAM 

FWA BASE PAGE LINKAGE AREA 

LWA BASE PAGE LINKAGE AREA 

>-

FOR SYSTEM GENERATED 
BINARY PROGRAMS ONLY 

WORD 10 ___ ..., PROGRAM ENTRY PoINTT 

WORD 11 ---- FWA OF LIB ROUTINE SECTION 

'P' BIT 

ENTRY TYPE 

0 
l 
2 

-3 
4 

..,5 
6,7 

lOg 
Ilg 
12g 
13g 

0 = No ACTION 

ElLE 

SYSTEM RESIDENT 
DISC KESIDENT EXECUTIVE SUPERVISOR MODULE 
(URRENTLY UNUSED 
IJsER PROGRAM, ~AIN 

DISC RESIDENT DEVICE DRIVER 
USER PROGRAM, SEGMENT 
LIBRARY 
RELOCATABLE BINARY 
ASCII SOURCE STATEMENTS 
BINARY DATA 
ASCII DATA 

1 = PURGE THIS ENTRY AT THE END OF THE JOB OR FOLLOWING ANY 
EXECUTION OF :PU DIRECTIVE. THIS BIT IS SET BY THE LOADER 
AND CLEARED BY A :STORE;P,[fl le-name] REQUEST; 

THE LAST DIRECTORY ENTRY IN EACH SECTOR IS FOLLOWED BY ~ WORD CONTAINING '~l' 
UNLESS THE GIVEN SECTOR IS EXACTLY FILLED WITH ENTRIES, 

THE LAST ENTRY IN THE DIRECTORY IS FOLLOWED BY A WORD CONTAINING ZERO; 

CSUUE 601 



USER DIRECIOBY LISTING IN GENERATION EXAMPLE SYSTFM 

NAME TYPE SCTRS DISC ORG PROG LIMITS B·P· LIMITS ENTRY LIBR· P-BIT 
SIJBCHAN=l 
XREF' UM 0013 T023 000 l 2i;:'.HH!~ 14750 01002 01036 1200~) 14(171 

EOTl SS 0001 T0'23 liJl 3 
~oJEOT UM 00~12 T023 ~'1 4 1 2~~01?, 12013 01002 01003 12000 12013 
XREFR RB ,10 l 6 T023 016 
DISCM RB 0020 T024 008 
EXECS RB 0063 T025 004 
DVR05 RB 0003 T027 019 
DVR31 RB 0005 Tfl27 022 
LIBRY RB 0143 T028 003 
DVR02 RB 0002 T034 0'1)2 
DVR01 RB 0003 T034 004 
DVR22 RB 0~HJ7 T034 007 
LODR RB 0049 T034 014 
JOBP RB 0065 T036 015 
ASMBL RB 0040 T039 0(-18 
ASMD RB 0004 HJ41 000 
ASM3 RB 0004 T041 004 
ASM4 RB 0vJ06 T041 008 
ASMS RB 001 (iJ HJ41 014 
F'RTN RB 0008 T042 000 
rTNl RB 0048 T042 008 
F'TN2 RB 0045 T044 008 
F'TN3 RB 0042 T046 005 
F'TN4 RB 0031 T047 023 
ASMl RB vJ012 T049 006 
ASM2 RB 0011 T049 018 
SIOl SS 0005 T050 0fj 5 
BASCl SS 0009 T050 010 
BOOT SS 0021 T050 019 
F'TNH SS 0001 T051 016 
EOF UM 000-1 T051 v'11 12000 12013 01002 01002 120110 12013 
FSPCE UM 0001 H151 018 1 20crn 12013 01002 k~ 1 002 1 2(i)00 12kJ13 
RWIND UM f.l~JfJl T051 (I) 1 9 1 2vrn0 1 2vJl 3 01002 01002 1200V.J 120.13 
o.00s SS 0067 T05 l 020 
TSRTS SS 0006 T054 015 
TSRTR RB 0005 H,54 021 
CLEAR BO 0001 T055 0~J2 

_..,...J~:.~ 

~ 

CSLIDE 61J 



DISC DUMP FOR DOSM GENtKAI IUN t.XAMf-"Lt 

.·. ·,_.P·· .. ·:· .. ',,~,·_,_',',',.:.:·A·¢··.· .... 1._ ~-~-A
2
L'. : .. !:,~:.~? t. :;;._,~J ~-~-_.tl 10.~.7 .. . I/¢¢ 6 ;.., .fl> E ·;· ') e::S>J:> ,, "4 4 5 6 11;11 4 b 1 - VJ_,, .... , , '"1; r• ·" •·'..11.r.156· 0:s1,:•,J 02tHH; .. ,; ~4.i6T1~:._. \·H-1t37-~T4··· 

.. i:/~ •. "'.4 4 4 !i I, .. ·.•· ~ 3.1 3 6? .. ;~ 3 ,.~ 1A4.. . (il 0 (,';~I.~'" 0 4· '· 4 r..; b f.J. 3 1 0 6 2; ~2 ff0 I!)"' 
· 0;s61 r.:~_: 00~~~~ ·. ~'1G5Pd :· :·051 1J~,.~ P361 !i~---'~'rn0~(~ CT7Lil:;D_~·_s. __ 

QI 4 t 1 :;i ~:1 QI !) '· A (~ ~ i:q ,., 1 4 6 fHV1' rm l] 0 4 ,, ~ ? ~1 ('1 4 fi ~ ~ ? f,~ ~ V'I '1HH'J ~r Jc l J 7 
/lllA, Q\1JIQ10GU" "'375~1 !V)1'Hl3 ~.r17~1'1V'I ~3~137 P.~~itH'\vH~ v',U501 051515 

:. _r-14 t_I:_r_~~!_ ___ ~3fi 13' ....... -~7~1·1~ffl~ P.~7'5(,11? ~47 t rn~~ ~47M1>rl 03fl 137 
C~ .~ 7 ~ ii ? - Qj 5/H 1 3 'll I=; ".> . .;af).-Ol...,"'!l..._· ....,;.,;.'. :;.:..:·~-~-1...,;.~>,J.7;...·_. ;..;.Ol.;..;Pl_o,_, .. ;..;' ~.:..:.1 f'.;..._.....;.;..(i!.:.:.~..;;..7..:..~)!...:.·-(;.;..:;<.:...~--..:.;,~~d~4~i~1~7=··-:"""'· :;:::;:::::.._ 

.;.qlHi ~i 1 2 . ~' 3 6 1. 3 7 0 M ~ l-1 \Hi 

~~~··. -~L1~~....:1.;,_.;, 3..;_J;;...:.· ·=" ~---"'---'-'-~~~'-----.;.;.._· 0 4 7 l '-H __ !~~5~1"'-4~C~H-"'1..._.: ----.;.'----'~~~--
M 511 ~Q, C'l~~7515 

~~?524 03~1~7 

~v~0~~ ~51531 
...,._,..~-~,.,,....,...,.--:;__;;~........,...........,...---........,......,...._..,.,._...,.:..... __ f~-M.....:r1· 0 0 0..,..:·••··· . ..,.._.........,.,,_..,...,.,....,..,.,.,.._ 

f;ysTEM 
!-..A.BS&../ 
(.JSER 

'5U:J. =Joe1\ 
SG~ 

•, 

-~~ .. ~......,.,.,.,,.~~-·-----· ~I;SiC;--

t:i\ ~~ ~ L1 (;; 1 fl !l) ·:.~ A ? 1 #i.1'• (AC'"? ,, (\ 7 ~-\ f1 7 

- .............. i;l?? 1 ;~J.."l 
(ii0f'\7 ~·1i 

' ~ !"'> ;l I.', h. t..·t ,,, \ .s 4 v; 1 
·~rqr.:;,c:;..7 ~ l,~ 7 7 ,\ t, 

:"'"77-~? [,~ l1Hi'! I ·r, ? 
I~! I~; il , 7 \11" j,\ t1 t ~ 

1 (.J?orA.r1, 
11?1~70~ 

~11752 

. .,, 111 7 7 ,1 '; 

!(li.1 ~ IJ ) :~ 

'l l (.>I'') 

fJ![t\r.,7:~~" 

'II v4 I ""It\ I 
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VI. INTERNAL SYSTEM OPE RAT I ON 

A. IOMEC Command Sequences 

I. Seek Record [~LIDE 69.AJ 

2. Read Data [SLIDE 698] 

3 • W r i t e Data [ ~L I DE 6 9 G,] 

4. 

5. 

6. 

Check Data [S*IDE 690] 

Status Check [~LIDE 69E] 

Constants and Storage [SLIDE 69F] _ _/Second Project-or) 

re ' 

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

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

a. Data Channe I in Switches 0-5 

b. Configure OMA Control Word 

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

d. Switch 15 ·obwn HALT 

Switch 15 UP Punch Conf.igured Bootstrap in 

absolute tape format. 

2. Execution Section (Start Address =100B or 5) [SLIDES 70A-70C] 

a. Loads Disc Resident Bootstrap form Track 0 Sectors 

I & 2 on Subchannel specified to memory locatio~s 

15400 - 15777 octal. 

b. Sets locations in ORB as fol lows: 

15771 .. 0. 

15772 .. Head # CB its 8-9) • 

15776 ~ System Disc Drive #". 

1577~ ... 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 D88_i~hich was set earlier 

during generation) to see what page LWAM declared in 

adjusts for one page lower for relocation of ~isc 

Resident Bootstrap. 

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

and DVADR). 

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

relative move. 
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f. Transfers control to relocated ORB to have it 

bring in Core Resident DOS-M System from Disc. 

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

I. Configures al I Disc 1/0 instructions (within locations 

15643-15724 octal) according to Data Channel already 

s et u p i n I o cat i o n I 5 7 7 3 b y s u p p I i e d b o o ts t'r a p • 

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

sections of Core Resident System defined in ASPBF through 

ASPBF+ll (3 words per load). SLOAD reads a sector at a time. 

Note how OMA Control 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 fol lowing: 

a. For DVR05 - configure al I 1/0 instructions in this 

System TTY driver. 

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

channels. Configure all 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 

154B; 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 Disc Chahnel entries were. 

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

with RUN TIME DISC. 

7. Set RUN TI ME SYSTEM Sub cha n ne I in Base Page I ocat ion I 55 

octal from information passed by Supplied Bootstrap. 

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

location 200 octal) according +a-Base Page locations 155 and 

175 octal. 

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

Page Location 157 octa I). 

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 [SLIDE 72] 

These Halts are only during System Operation fol lowlng 

successful bootstrap. 

t::f · DOS-M llO 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 

Cl) Equipment Table Format;# le1B 

(2) Device Reference Table Format·; # l~C 

(3) Interrupt Table Format; # 10D 

2. Procedure 

a. Using the above tape recording and materials, 

trace an example 1/0 Request Operation Cb below) 

through a 11 major steps that occur from the 

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

complete. 

b. The example 1/0 op.eration wi 11 be: 

JSB EXEC (Ca I I to Executive Supervisor) 

DEF RTN (Define Return Address) 

DEF RCODE (Define Request Code Address) 

DEF CONWD (Define Control Word Address) 

DEF BUFA (Define Buffer Start Address) 

DEF BUFL (Define Buffer Length Address) 

RTN (Return Point) 

RC ODE DEC (Read Ope-i:a.tJ on R. C. ) 

CONWD OCT 5 (Logical Unit 5) 

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

BUFL ·DEC -72 (72 character length) 
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PAGE 0002 #01 

--------------- ------- -------~------- -- __________ __ 
~S-M Svp/"t.:teb ;:Jdd7STtf!AP ( "A'' l/CR.SIO/.,/ )::) 

000] 
0-002* 
0003 00002 

""91 0004 00002 024223 
0005* 

006 
0007 
0008 
0009 
&::H'10 
001 l 
0012 
0013 
0014 
0015 
0016 
0017 
~:HH 8 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0~27 

0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039. 
0040 
0041 
0042 
0043 
00-44 
0045 
0046 
0047* 

00005 
00005 
00006 
00007 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
001t'.J37 
01t'.J040 
00041 
00042 
00043 
00044 
00045 
00046 
00047 
00050 
00051 
00052 
00053 
00054 

102501 
010200 
000065 
070166 
006400 
106600 
103700 
030204 
102601 
103701 
102300 
024017 
060206 
0020;40 
010200 
102600 
103700-
010203 
07017((J 
060207 
102606 
106702 
060210 
102602 ' 
102702 
0601 73 
102602 
102301 
024040 
014056 
060205 
031t'.J l 66 
l0671t'.Jl 
102601 
103700 
103706 
103 71t'.J I 
102301 
024052 
0140 56 

0048 00055 024110 
0049* 
0050 
0051 
0052 
0053 
0ti54 
0055 
0056 

00056 000000 
00057 1037tt:J0 
00tt:J60 060166 
00061 106701 
0~062 ltt:J260l 
00063 103701 
00064 102300 

BOOT 

STAT 

ORG 28 
JMP coNFG +--z-- Ga 

ORG 58 
LIA 1 
AND M7 
CLE, ERA 
STA DRV# 
CL8 

TB DC 
STC oc,c 

R SEEK 
OTA CC 
STC cc,c 

GET SYSTEM SUHCHNL 

SET DRIVE# 

OUTPUT TRK# 
FOR SEEK 

OUTPUT SEEK CMND 
0 COMMAND CHN 

SF' S DC .-.icii.----, JMP *-1 _z.. __ WAJ:T 

LOA HDSCT 
SEZ 
AND 
OTA 
STC 
AND 
STA 

M7 
DC 

' oc, 
Ml774 
HDMSK 
DMACW LOA 

OTA 
CLC 
LOA 
OTA 
STC 
LOA 
OTA 

6 OUTPUT OMA CNTRL WORD ser-UP 

SFS 
JMP 
JS8 
LOA 
I OR 
CLC 
OTA 
STC 
STC 
STC 
SF'S 
JMP 
JSB 

2 
MEMAO 
2 
2 

OUTPUT BFR ADDRS 

N256 ~ 
2 OUTPUT WORD COUNT 
CC WAIT FOR SEEK 
*-1 TO COMPLETE 
STAT-... -- CHECK STATUS 
READ 
ORV# 
cc 
CC . OUTPUT READ COMMAND 
oc,c SET DATA CHNL F' R READ 
61C START OMA 
cc,c START READ OPERATION 
CC WAIT FOR READ 
+-1 TO COMPLETE 
STAT.,..,._~- CHECK STATUS 

JMP RELOC GO RELOCATE BOOTSTRAP 

oc,c 
ORV# 
cc 
cc 
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t"'Al:>~ \'.H'.H!'.J J ,, l? I 

l 
0057 00065 024064 JMP * - I 
0058 00066 102500 LIA DC .. GET STATUS 
0059 l-1)0067 000010 SLA ANY ERROR? 
0060 00070 102011 HLT 118 -YES 
006 l 00071 124056 JMP STAT .. ! 
0062* 
0063 00100 ORG 1008 BOOTSTRAP START ADDRESS 
0064 00100 024005 JMP BOOT 
0065 00105 ORG 1058 
0066 00105 000222 DF'END DEF' CHS UM 
0067* 
0068 00110 ORG 1108 
0069* 
0070 00110 002400 RELOC CLA 
0071 001l1 170212 STA CLERl .. l 
0072 00112 170213 
0073 00113 060170 
0074 00114 170214 AH 
0075 00115 060166 ORV# 
0076 00116 170220 ABDRV .. I 
0077 00117 060165 CHAN 
0078 00120 1 70215 ACHNL .. I ISC I /0 CHNLS 
0079 00121 170216 ADCHN1l 
0080 00122 002004 F'OR DISC-RESIDENT 
0081 00123 1 7021 7' ACCHN,,I BOOTSTRAP 
0082* 
0083 00124 064221 LOB SPPNT 

~ 
0084 00125 144221 AD8 SPPNT,,I ASP BF 

l.!J 0085 00126 160001 LOA B .. I GET ADDRESS OF' 

"' 
0086 00127 010202 AND M76K ISOLATE PAGE BITS 
0087 00130 040176 ADA N2KB · SUBTRACT 1 PAGE 

h 0088 00131 070171' STA PGM K (l.. 
0089 00132 160001 LOA 

CL. 0090 00133 010201 AND 
< 0091 00134 030171 IOR ASPBf 
Oc. 0092 00135 170001 TA ADJUST ADDRESS 
I- 0093 00136 044175 ADB "'> 
).... 0094 00137 160001 LOA 8.d 
0 0095 00140 010201 AND Ml777 0 

CQ 0096 00141 030171 !OR PGMSK 
0097 00142 170001 STA B,, I ADJUST DEF'DY 
0098 00143 044175 ADB NI 
0099 00144 160001 LOA 0,1 
0100 00145 010201 AND Ml777 
0101 00146 030171 I OR PGMSK 
0102 00147 170001 STA B . .I DJUST DVADR 
0103 00150 0602 l 1 <LOA Dl:lOOT_). 
0104 00151 0hl20l AND Ml777 
0105 00152 030171 I OR PGMSK 
0106 00153 070172 STA RELBT SET TRANSF'ER ADDRESS 
0107 00154 064173 LOB N256 
0108 00155 074167 STB WDCNT 
0109 00156 l 6421 1 MVMOR LOH DBOOT,,I * 0110 00157 l74001i!J STB A,1 * 01 11 00160 002004 INA * RELOCATE 
0112 00161 034211 ISZ DBOOT * BOOTSTRAP 
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PAGE "'004 #01 

0113 00162 034167 I SZ WDCNT * JflA.. 01t4 00163 024156 JMP MVMOR * 0115* 
01 l 6 00164 1241 72 JMP RELHT~l..,_TRANSrER TO DISC-RES· BOOTSTRAP 
0117* 
01l8 00000 DC EQU 0 DISC DATA CHANNEL 
0119 00001 cc EQU I DISC CMND CHANNEL 
0120 00165 00~HH10 CHAN NOP 
0121 00166 000000 ORV# NOP 
0122 00167 000000 WDCNT NOP 
0123 00170 000000 HDMSK NOP 
0124 00171 000000 PGMSK NOP 
0125 00172 000000 REL BT NOP 
0126 00173 177400 N256 DEC -256 

~ 0127 00174 177405 N251 DEC -251 •.u 0128 00175 177777 NI DEC -1 a... 
0 0129 00176 176000 N2KB OCT -2000 
~ 0130 00177 177 7'(>0 N100 OCT -100 fl- 0131 00200 0tM::h107 M7 OCT 7 

0132 00201 001777 M1777 OCT 1777 

~ 
0133 00202 076000. M76K OCT 761000 
0134 00203 t 77 400 M1774 OCT 177400 

Ol 0135 00204 030000 SEEK OCT 030000 )-

"' 0136 00205 020000 READ OCT 02~HHH:~ ... 0137 00206 00HHH HDSCT OCT 001001 0 
0138 01(}207 120000 DMACW OCT 120000 0 

"' 0139 00210 1 l 5400 ME MAD OCT 11 5400 
0140 00211 015400, DBOOT OCT 15400 
0141 00212 015771 CLER1 OCT 1, 5771. 
0142 00213 015772 CLER2 OCT 15772 
0143 00214 015772 ABHDM OCT I 5_772 
0144 00215 015773 ACHNL OCT 15773 
0145 00216 015774 ADCHN OCT 15774 
0146 00217 015775 ACCHN OCT 15775 
0147 00220 015776 AHDRV OCT 1 5776 
0148 00221 015777 SPPNT OCT 15777 
0149* 
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PAGE 0005 #01 
fil;1t1TS'T'~AP Ct?~ ~~SU~..c\ Td/( 

'3151* 
t'l 52 00222 0000~M CHS UM NOP 
0153* 

~· 54 00223 102501 CONFG LIA 1 GET DISC DATA CHANNEL 
0155 00224 010337 AND 877 
l~ l 56 00225 070165 STA CHAN 
0157 00226 030207 I OR DMACW 
~158 00227 070207 STA DMACW CONFIGURE OMA CNTRL WORD 
tH 59 00230 060337 LOA 877 
ii 1 60 00231 003000 CMA 
e I 61 00232 040327 ADA DEFBT 
et 62 00233 070330 STA CNTR 
~163 00234 064327 LOB DEFBT 
:et64 00235 006004 CLO OP !NB * 
tH65 00236 160001 LOA B,,I * # 

0166 00237 002021 . SSA .. RSS * CONFIGURE ALL 
0167 eJ!ij240 024247 JMP CNEXT * 
0168 00241 010340 AND MASK * DISC 110 
0169 00242 002002 SZA * 
0170 00243 024247 JMP CNEXT * INSTRUCTIONS 
0171 00244 160001 LOA B .. I * 0 I 72 00245 040165 ADA CHAN * IN BOOTSTRAP 
0173 00246 I 70001 · STA B.d * 
0174 00247 034330 CNEXT ISZ CNTR 
0175 00250 024235 JMP CLOOP 
0176* 
0177 00251 102501 LIA 
0178 00252 002020 SSA PUNCH CONF'IGURED BOOTSTRAP? 
0179 00253 024256 JMP *+3 -YES 
tH80* 
0181 00254 102077 HLT 778 - NO ( N1t1..:t r.te.1rt.rC.6t/GRAl31..E) 
0182 00255 024254 JMP *-I 
0183* 
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PAGE 0006 #01 ,,Otll./t!H ~OIV ~.r(;~~A re]) ,B""rsr~AP 

0185 00256 060334 LOA ·2 
0186 00257 070326 STA AHSAD SET HOOTSTRAP START ADDRESS 
l'J 187 00260 003004 CMA1INA 
1!1188 00261 040105 ADA DfiEND 
0189 00262 070331 STA TEMP SAVE HOOTSTRAP END ADDRESS 
0190 00263 001 727 ALr1ALfi 
0191 002'64 010203 AND M1774 
0192 00265 070325 STA RCLNG SET PUNCH RECORD LENGTH 
0193* 
0194 00266 002400 CLA 
0195 00267 070002 STA 2B 
0196 00270 070003 STA 38 
0197 00271 070004 STA 48 
0198 00272 060331 LOA TEMP 
0199 00273 003004 CMA1 I NA 
0200 00274 070330 STA CNTR SET COUNTER rOR CHECKSUM 
0201 00275 060326 LOA ABSAD 
0202 00276 064334 LOB ·2 
0203 00277 140001 KLOOP ADA Bil * 
0204 00300 006004 !NB I 

* GENERATE 
0205 00301 034330 ISZ CNTR * CHECKSUM 
0206 00302 024277' JMP KL.OOP * fiOR BBL 
0207 00303 070222 STA CHS UM * 
0208* 
0209 00304 060332 PMORE LOA N50 
0210 00305 064341 LOH ArDfiR 
021 l 00306 114103 JSB HSPDR.11 PUNCH LEADER 
0212* 
0213 00307 060333 . LOA N2 
0214 00310 064324 LOB SH REC 
0215 00311 114103 JSB HSPDR1l PUNCH RECORD LENGTH.1 ABS ADDRS 
0216* 

., 

0217 00312 060331 LOA TEMP 
0218 00313 003004 CMA1INA 
0219 00314 002004 INA 
0220 00315 064336 LOB ·4 
0221 00316 I I 4103 JSB HSPDR.11 PUNCH BOOTSTRAP 
0222* 
0223 00317 060332 LOA N50 
0224 00320 064341 LOB AfiDrR 
0225 00321 I I 4103 JSB HSPDR.11 PUNCH TRAILER 
0226* 
0227 00322 102077 HLT 77B 
0228 00323 024304 JMP PMORE 
0229* 
0230 00324 000325 SH REC DEF" *+I 
0231 00325 000000 RC LNG NOP 
0232 00326 000000 AB SAD NOP 
0233 00000 A EQU 0B 
0234 00001 B EQU tB 
0235 00103 HSPDR EQU 1038 
0236 00327 000005 DEF'BT DEF" BOOT 
0237 00330 000000 CNTR NOP 
0238 00331 000000 TEMP NOP 
0239 00332 177716 N50 DEC -50 
0240 00333 177776 N2. DEC -2 
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0241 00334 000002 .2 OCT 2 
0242 00335 000003 .3 OCT 3 
0243 00336 000004 ·4 OCT 4 
0_244 00337 000077 877 OCT 77 
0245 00340 070036 MASK OCT 070036 
0246* 
0247 00341 000342 ArDF'R DEF' *+I 
0251 LST 
0252* 
0253 END 

** NO ERRORS* 
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PROGRAM 
LOCATION 

iEX18 

DISCM 

$EX20 

$EX20 

DVR31 

CAUSE OF HALT 

SYSTEM WAS UNABLE TO USE 
INTERRUPT TABLE TO MATCH 
CHANNEL # IN EQUIPMENT 
TABLE FOR GIVEN 1/0 
REQUEST, 

POWER UP OR DOWN WITH 
DOS-M SYSTEM IN CORE 
WITH P,f, OPTION 
PRESENT 

Disc PARITY ERROR. 
HALT OCCURS AFTER 
PRINTING MESSAGES ON 
SYSTEM TTY TO INFORM 
OPERATOR WHERE ERROR 
OCCURRED, (TRACK #, 
SECTOR #, AND Sun­
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FOLLOWS MESSAGE TELLING 
OPERATOR TO TURN OFF 
"Disc PROTECT OVER­
RIDE SWITCH" AFTER 
SPARE TRACK ASSIGNMENT, 

TRYING TO WRITE ON 
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FLAGGED PROTECTED WITH 
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SWITCH" Qff.. 
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"RUN", SYSTEM ABORTS JOB 
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PRESS "RUN" TO EXIT DRIVER 
WITH NO ACTION TAKEN ON 
Disc. 
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ILLEGAL 

(INT. TABLE ENTRY= (.I) 

$CLCK 
CLOCK 

ROUTINE 

(MEMORY PROTECT) 

$EX18 

MOVE EQT ENTRY 
ADDRESSES TO 

B.P. (EOT1-EQT17l 
(USE L.U. TABLE) 

A=S.C. 
OF INT. 
CHAN. 

STORE 4TH 
WORD FROM 

EQTIN 
REO. ADDR. 

STORE EQT1 
ADDRESS IN 
INTERRUPT 

TABLE ENTRY 
OF THIS DEVICE 

SET JSB EXEC 
ADDRESS AS 
: GO SUSPEN. 
RETURN PT. 

A= 
EOT1 

YES 

SET RE-
ENTRY FOR 

$EX18 

CALL DVR. 
AT CONT. 
SECTION 

ENTRY 

STORE 14TH 
WORD FROM 

EOTIN 
REQ. ADDA. 

* RANS. REQ PARA 
TO EQT TABLE 
ROP1 - ROP6 
EQTB - EQT13 

RTN..+EQT7 

$1DCD 

SET INPUT 
REQUEST 

CODE= "GO" 

SET RE-
ENTR't FOR 

$EX1B 

DMJ! 
$OMA 

WAI 



GET 
VIOLATING 

ADDRESS 

RESTORE 
ALL 

REGISTERS 

R.C. ERROR 

CENTRAL 
INTERRUPT 

CONTROLLER 

LIA 5 

$CIC 
INTERRUPT 

SYSTEM 
OFF 

EXECUTIVE 
SUPERVISOR 

.. RRL 
ROUTINE 
FOR A.B. 
ROTATE 

MOVE REQ. 
PARA. TO 

BASE PAGE 
RQP1-ROP8 

CIC.5 

R.C. =? 

LIA4 

SAVE ALL 
REGISTERS 
AND POINT 
OF SUSPEN. 

GET 
INTERRUPT 

s.c. 

$MOLD 
TO LOAD 

$ EX18 
AND XFER I I 

', e •I 

1/0 

NEGATIVE 
·19,-20, 
·21.-22 

I $MOLD'\ 
TO LOAD 

EXEC MODULE 
AND XFER 

LOAD EXEC 
MODULE OR 
•EXECUTE 

HERE 

( 
!TO EXEC ) 
MODULE) 

CLEAR 
ITS 

FLAG 

Example 
R.C. = 6 for 
PROG. COMPLET;Qh, 

$EX03 IS LOADED 

MOVE EQT 
LEGAL ENTRY ADDRS 

TO BASE PAGE 
EQT1 · EQT17 

USE INT. TABLE) 

POWER 
FAIL 

HALT 4 

ILLEGAL 

* A=S.C. 
OF INT. 
CHAN. 

(INT. TABLE ENTRY= 0) 

$CLCK 
CLOCK 

ROUTINE 

(MEMORY PROTECT) 

$EX18 

MOVE EQT ENTRY 
ADDRESSES TO 

B.P. (EQT1-EQT17) 
(USE L.U. TABLE) 

YES 

STORE 4TH 
WORD FROM 

EOTIN 
REQ. ADDR. 

STORE EOT1 
ADDRESS IN 
INTERRUPT 

TABLE ENTRY 
OF THIS DEVICE 

SET JSB EXEC 
ADDRESS AS 
: GO SUSPEN. 
RETURN PT. 

A= 
E:Ul I 

SET RE· 
ENTRY FOR 

$EX18 

COMPLETION ITO COMPLETION SECTION) 
P+1 ..--- ----------------+----------------

CALL DVR. 
AT CONT. 
SECTION 

ENTRY 

STORE14TH 
WORD FROM 

EOTIN 
REO. ADDA. 

RANS. REO PARA 
TO EQT TABLE 
RQP1 - RQP6 
EQTS - EOT13 

RTN..+EQT7 

$1DCD 

SET INPUT 
REQUEST 

CODE= "GO" 

SET RE· 
EllJTR'I F!JP 

$EX18 

CONTINUATION 
P+2 

RESTORE 
ALL 

REG~STERS 

USER 
AREA 

RESTORE 
ALL 

REGISTERS 

ENABLE MP 
& 

INTERRUPT 
SYSTEM 

$LDVR 

READ 1/0 
DRIVER TO 

CORE IF 
DISC RES. 

$TYPE 

REQUEST INPUT 
rROM SYSTEM TTY 

-~>( ) DEVICE BUSY 
$BL~P li\Ail LOOP 

$OMA 
DMt BUSY 
WAIT LOOP 

I 
I 
I 
I 

CIC.5 

RETURN 

ENABLE 
MP& 

INTERRUPT 
SYSTEM 

REQ. INPUT FROM 
SYSTEM TTY K.B. 

$TYPE 

JMP$CIC11 

INPUT/OUTPUT CONTROL 
EXECUTIVE MODULE 

OPERATION 
INITIATED 

P+l 
(A=G) 

P+2 
(A'#Gl 

YES 
SYSTEM 

IDLE 
LOOP 

SWAIT 

( 
REJECTS~~~~.;~NCTIONS) 

~---~ IMMEDIATE COMPLETION 
NO OMA AVAILABLE 

L----------+--------

XFER NEXT 
DATA ITEM, 
UPDATE INT. 

COUNTERS, FLGS 

c RETURN" ) 

P+2 

NO 

14-

~DMAX 

< 



JN) 

-----+------------------~ 

RETURN 

ENABLE 
MP& 

INTERRUPT 
SYSTEM 

REQ. INPUT FROM 
SYSTEM TTY K.B. 

STY PE 

JMP$CIC11 

• UTPUT CONTROL 
UTIVE MODULE 

·vES 
SYSTEM 

IDLE 
LOOP 

$WAIT 

( 

HANDLE ) 
--.. REJECTS. MALFUNCTIONS 
- IMMEDIATE COMPLETION 

NO OMA AVAILABLE 

·----+--------

XFER NEXT 
DATA ITEM, 
UPDATE INT. 

COUNTERS, FLGS 

RETURN" 

P+2 

DRIVR 

CONFIGURE 
ALL 1/0 

INSTRUCTIONS 

UPDATE 
STATUS 
IN EOT4 

B=# 
WORDS/ 
CHARS 

TRANSFERRED 

A= 
COMPLETION 

CODE 

CLEAR 
DEVICE 

CONTROL 

RETURN• 

P+1 

1/0 DRIVER 
CONTINUATOR 

SECTION 

REINITIALIZE 
CONDITIONS 

RETURN 

P+2 

SET R.C. 
IN BITS 
ll-50F 

CONTROL WORD 
EQT9 

ASSiGN OMA 
CHAN. BY 

SETTING EQT1 
IN OMA INT 

TABLE ENTRY 

RETURN P+2 

P+2 

RETURN 

A=S.C. 
FROM 
EQT3 

RELEASE 
OMA 

CHAN. 

INT TABLE 
ENTRY= 0 

MOVE DATA 
INPUTTED 

TO JOB 
INPUT BUF. 

1/0 
COMPLETION 

A= STATUS REO. RETURN 
B =TRANS LOG 

s~a::1:. ... ~s. ~u \ (tfY\\'· 

1)e 1.i '-~. rvt'?. t.{._"d:::." 
t:. ~ ~- .. c ...... "j c.4 ,I 

A=STATUS 
B=TRANS. LOG 

ENABLE 
MP& 

INTERRUPT 
SYSTEM 

RED.RETURN 

REO. INPUT 
FROM K.B. 

$TYPE I 
I 
I 
I 
I 
I • I 
I 
I 
I 
I 
I 
I 
I 

--------------~----------~ 
I 

OPERATION 
INITIATED 

IA,= fl) •( RETURN ) P+1 

RELEASE 
OMA 

CHAN. 

A= 
STATUS 

CODE 
FROM 

DRIVER 

INITIATE 
DRIVER 
ROUTINE 

RETURN 

P+2 

DOS-M 

1/0 REQUEST 

PROCESSING 

* 
INDICATES FUNCTIONS SYSTEM DOES 
FOR DRIVER 

1.nn 

CONFIGURE 
ALL 1/0 

INSTRUCTIONS 

INITIALIZE 
OPERATING 
CONDITIONS 
FLAGS, ETC .. 

SET BUFFER 
ADDR., LEN., 
MOOE F.TC 
FOR XFER 

INITIATE 
FIRST 

OPERATION 

A= 1 OR 
2 REJ. 
CODE 

A=3 
REJECT 

CODE 

A-REG.= 
tOR4 

1/0 DRIVER 
INITIATOR 
SECTION 

i -: R.~A"b/k-'((11"~ 

t:ll""3"1 +e.-
0"1.l ... -(.. 

P+1 

RETURN 

P+l 

RETURN 

S : ti; f;.., p...,.,,~ ·•I 
t•l 11 I ~·,.1.-.t+.:,; 
.. ~ .. t"iC," 

•i!.i.:'AOf 

P+1 

RETURN 

' ! 

). .: C. .. v;-'­
i(.\&~, 

t.1..(.~<=A(. 



DOS-M OPERATIONAL LAB PROBLEM 

PURPOSE: 
To acquaint user that is already familiar with operation of Fixed­
Head DOS System with operation of Moving-Head DOS-M System. 

TASKS TO PERFORM: 
I Bootstrap system up by two different methods: 

A. Using supplied bootstrap without punching a con­
figured bootstrap. This will be a two step opera­
tion on the DOS-M System Computer. 

B. Using supplied bootstrap to punch a configured boot­
strap tape on a computer system different than DOS-M 
System Computer. Then use this tape on DOS-M System 
to start system. 

QUESTIONS AND NOTES: 
1. Review figures 14A and 14B before starting. 
2. Try specifying a subchannel number not on system 

or an invalid one on system drive. 
What happens and why? 

3. How could you modify the Core Resident System before 
it starts executing in memory once loaded from disc? 
Assume that it is not possible to alter the Core 
Resident System on the disc before bringing into core 
with bootstrap(s). 

4. Try bringing the system up with TTY turned "OFF" or 
the cable disconnected. What happens and why? 

5. Try bringing the system up with Disc DRIVE not ready 
(Power off or Cartridge UNLOCKED). What happens 
and why? 

II Once the system is up and running, try to get around 
having to enter the DATE DIRECTIVE. Why will the system 
not let you do this? 

III Use the system to do some of the operations you did with 
Fixed Head DOS (store source file, compile, list, edit, 
load, RUN, ... etc.). Use :OFF directive to bail out 
of some operations (like :LIST etc.). 

QUESTIONS AND NOTES: 
1. Why does it take longer in long Edit or Purge 

operations than it does in Fixed Head DOS? 
2. You will be using the DEFAULT User Disc during 

these operations which is on the system disc. 
3. Try listing the User and System Directories. 

What differences are noted from Fixed-Head DOS? 

IV Exercise the other New Directives (:UD, :SS, :DD, :IN) 
that do not exist in the Fixed-Head DOS. Here it is 
best to first use :UD and :IN directives to label the 
other disc on the system. 



IV Continued 

A. Try labeling the other disc with your name (6 
characters maximum). 

B. Store various source files on both user discs using: 
(1) :UD to assign which disc (current user disc) 
(2) :ST to store source then-

C. Exercise :SS directive in Listing (:LI), Editing 
(:ED) and Purging (:PU) these files. Note how it 
is possible to store DUPLICATE FILE NAMES on different 
discs! 

QUESTIONS AND NOTES: 
1. Is it possible to purge (:PU) files that are on 

different User Discs with one command? If not,why? 
(Review :SS directive if confused) 

2. Try using :DD,U directive to transfer some of your 
above files to the other User Disc, changing some 
of their names in the process. Verify results using 
:SS and :LI,U directives 

3. If and when error messages occur with :UD and :IN 
directives, try to reason why according to lecture 
regarding labeling. 

4. Try entering :PROG,JOBPR. What happens and why? 
How could you get out of this situation? 



DOS/DOS-M MEMORY DISPLAY - MODIFY LAB PROGRAM 

PROBLEM: Write a user program (and needed subroutines) 
that will allow the operator to perform the 
fo 11 owing tasks once I oaded and started by 
:PROG or :RUN directive: 

I. Display (in the B-REGISTER) the contents 
of any memory location whose address is 
currently in the Switch Register. This 
section should loop to give the operator 
a REAL-TIME display in B-REGISTER unti I 
switch 15 of the Switch Register is set 
"ON" CUP). At such time, 2 below should 
be entered. 

2. A I I ow the operator to modify any memory 
location contents simply by entering a 
VALUE & ADDRESS (both in octal) via 
the TTY keyboard in response to a question 
typed out by the program (I ike for example, 
VALUE/ADDR =?). 

NOTE: Fol lowing execution of 2 above, the 
program should go back to Section I 
above to see if Switch Register has 
been changed (Bit 15). 

PRELIMINARY CONSIDERATIONS: 

TEST OUT: 

A. Exec ca I I w ~th Request Code of - I 9 may be 
used in step 2 above. 

B. One possible method that may be used to 
read an octal number from the keyboard is 
by using Kor@ format specification. Let 
the Fortran Formatter do the dirty work! 

C. Put in some feature to "bai I out" of this 
program and return to DOS/DOS-M system 
control. 

A. ; (Jo vi Q-1l~l_y_~_Qge__9rQ___s u ch __ ~_s __ !_bis_ ha~ ... e.x_te _n s i ve 
power to WIPE OUT THE SYSTEM. It should be 
O.K. to modify locations 2,3, or a trap 
ce I I that is higher than any used in the par­
t i cu I ar system being used (like location 37B). 

B. Once you believe your program is faultless, 
use it to disable the functioning of the 
System Clock (Time Base Generator) feature. 
A I so use it to di sp I ay a I I the SYSTEM BASE 
PAGE constants and storage locations that 
we discussed in class. 

C. What good is a program I ike this? 
D. When would this program be useless? 



DOS-M OPERATIONAL LAB PROBLEM 

PURPOSE: 
To acquaint user that is already familiar with operation of Fixed~· 
Head DOS System with operation of Moving-Head DOS-M Systemc 

TASKS TO PERFORM: 
I Bootstrap system up by two di~ferent methods: 

A. Using supplied bootstrap without punching a con­
figured bootstrap. This will be a two step opera­
tion on the DOS-M System Computer. 

B. Using supplied bootstrap to punch a configured boot­
strap tape on a computer system different than DOS-M 
System Computer. Then use this tape on OOS-M System 
to start system. 

QUESTIONS AND NOTES: 
1. Review figures.14A and 14B before starting. 
2. Try specifying a subchannel number not on system 

or an invalid one on system drive. 
What happens and why? 

3. How could you modify the Core Resident System before 
it starts executing in memory once loaded from disc? 
Assume that it is not possible to alter the Core 
Resident System on the disc before bringing into core 
with bootstrap(s). 

4. Try bringing the system 
the cable disconnected. 

5. Try bringing the system 
(Power off or Cartridge 
and why? 

up with TTY turned "OFF" or 
What happens and why? 

up with Disc DRIVE not ready 
UNLOCKED). What happens 

II Once the system is up and running, try to get around 
having to enter the DATE DIRECTIVE. Why will the system 
not let you do this? 

III Use the system to do some of the operations you did with 
Fixed Head DOS (store source file, compile, list, edit, 
load, RUN, ... etc.). Use :OFF directive to bail out 
of some operations (like :LIST etc.). 

QUESTIONS AND NOTES: 
1. Why does it take longer in long Edit or Purge 

operations than it does in Fixed Head DOS? 
2. You will be using the DEFAULT User Disc during 

these operations which is on the system disc. 
3. Try listing the User and System Directories. 

What differences are noted from Fixed-Head DOS? 

IV Exercise the other New Directives (:UD, :SS, :DD, :IN) 
that do not exist in the Fixed-Head DOS. Here it is 
best to first use :UD and :IN directives to label the 
other disc on the system. 



IV Continued 

A. Try labeling the other disc with your name (6 
characters maximum). 

B. Store various source files on both user discs using: 
(1) :UD to assign which disc (current user disc) 
(2) :ST to store source then-

C. Exercise :SS directive in Listing (:LI), Editing 
(:ED) and Purging (:PU) t~ese files. Note how it 
is possible to store DUPLICATE FILE NAMES on different 
discs! 

QUESTIONS AND NOTES: 
1. Is it possible to purge (:PU) files that are on 

different User Discs with one command? If not,why? 
(Review :SS directive if confused) 

2. Try using :DD,U directive to transfer some of your 
above files to the other User Disc, changing some 
of their names in the process. Verify results using 
:SS and :LI,U directives 

3. If and when error messages occur with :UD and :IN 
directives, try to reason why according to lecture 
regarding labeling. 

4. Try entering :PROG,JOBPR. What happens and why? 
How could you get out of this situation? 



DOS/DOS-M MEMORY DISPLAY - MODIFY LAB PROGRAM 

PROBLEM: Write a user program (and needed subroutines) 
t ~at w i I I a I I ow the ope rat or to p e r f o rm the 
fol lowing tasks once loaded and started by 
:PROG or :RUN directive: 

I. Display (in the B-REGISTER) the contents 
of any memory location whose address is 
currently in the Switch Register. This 
section should loop to give the operator 
a REAL-TIME display in B-REGISTER unti I 
switch 15 of the Switch Register is set 
"ON" CUP). At such time, 2 below.should 
be entered. 

2. Al low the operator to modify any memory 
location contents simply by entering a 
VALUE & ADDRESS (both in octal) via 
the TTY keyboard in response to a question 
typed out by the program (like for example, 
VALUE/ADDR =?). 

NOTE: Fol lowing execution of 2 above, the 
program shou!d go back to Section I 
above to see .if Switch Register has 
been changed (Bit 15). 

PRELIMINARY CONSIDERATIONS: 

TEST OUT: 

A. Exec cal I with Request Code of -19 may be 
used in step 2 above. 

B. One possible method that may be used to 
read an octal number from the keyboard is 
by using Kor @ format specification. Let 
the Fortran Formatter do the dirty work! 

C. Put in some feature to "bai I out" of this 
program and return to DOS/DOS-M system 
control. 

A . ob v J -o us I y 9. p r o g ram s u ch as t h i s h a ~ _ e _x_t e n s i ye _ 
p 0 we r- t 0 . · w I p E 0 u T TH E sys T EM . I t -s h 0 u I d be 
O.K. to modify locations 2,3, or a trap 
eel I that is higher than any used in the par­
ticular system being used (like location 37B). 

B. Once you believe your program is faultless, 
use it to disable the functioning of the 
System Clock <Time Base Generator) feature. 
Also use it to display al I the SYSTEM BASE 
PAGE constants and storage locations that 
we discussed in class. 

C. What good is a program like this? 
D: When· would this program be useless? 



----·---·--·----··-····-·---· ---

PAGE 0001 

F'TN, L 
PROGRAM LAB7 

100 CALL DSPLYCIDUM> 
c 

WRITE<t.'101> 
HH F'ORMATC h "VAL/ADDR ? .... ) 

READCJ,*> I V1 IA 
IF'CIA-0> 50((.1, 50t'.>, 300 

c 
300 CALL MODF'YCIV1IA> 

GO TO 100 
c 

500 CALL EXEC<6> 
END 



PAGE lh:~02 #01 

0001 ASMB.1L 
0002 00ftH.i0 NAM DSPLY.16 
0003 ENT DSPLY 
0004 EXT .ENTR 
0005* 
0006 00000 000000 IDUM NOP 
01(J07 ~·Hi00 I 0000lt'.H1 DSPLY NOP 
0008 00002 016001X JSB .ENTR LINK 
0009 00003 000000R DEfi IDUM PARAMETERS 
0010* 
00 I I 00004 I 02 50 l LOOP LIA 
0012 00005 002020 SSA 
0013 00006 126001R JMP DSPLY1I •••••EXIT SW I 5 IS UP•••• 
0014 00007 164000 LOB 0.1 I 
0 fti.'1 5 01tHH0 026lt'.'t04R JMP LOOP 
0016* 
0017 END 
** NO ERRORS* 

PAGE 0002 #01 

0001 ASMB.1L 
0002 00000 NAM MODF"Y.16 
0003 ENT MODF"Y 
0004 
0005* 

EXT ·ENTR1EXEC 

0006 00~HH., 000000 IV NOP 
0007 00001 0001tH:rn IA NOP 
fiHH18 00002 ftiH:hrn0k'.I MODfiY NOP 
0009 00003 016001X JSB ·ENTR 
0010 00004 000000R OEfi IV 
0011* 
0012 00005 162000R LOA I V1 I 
'1013 0k'.1006 166001R LOB IA1I 
0014* 
0015 00007 016002X JSB EXEC 
0016 00010 000012R DEfi *+2 
0017 00011 000013R DEfi RC ODE 
0018 00012 126002R JMP MODfiY1I 
0019* 
0020 00013 177755 RCOOE DEC -19 
0021 END 

** NO ERRORS* 
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IOMEC DISC MODIFY LAB PROBLEM 

PROBLEM: Write a STANDALONE IOMEC Disc Modify 

program that w i 11 enab I e a competent user 

to observe and modify the contents of any 

sector within any track on any disc (fixed 

or removable) in a maximum of up to four drive 

disc system by fol lowing the instructions below. 

OPERATING INSTRUCTIONS FOR USING THIS PROGRAM 

I. Load absolute tape using paper tape binary loader. Turn Disc 

Protect Override Switch "ON". 

2. Initialize by performing the fol lowing: 

A. LOAD ADDRESS 2. 

B. Set Switch Register as fol lows: 

SWITCH #'s ACTION OR CONTENT 

3-7 Select Code of Data Channel. 

0-2 Subchannel number. 

C. Press "PRESET" and "RUN". If 102077 Ha It fo I I ows proceed to 

3 below, else restart at B above. 

3. Use Step 4 below to READ or WRITE one sector from or to the Disc 

selected in 2 above. The 128 word buffer (starting at location 

100 octal in memory) may be examined, modified, and written back 

onto the disc as desired. To restart Step 4 fol lowing buffer 

display or modify, load address 300 octal. To reinitialize 

(i.e. change disc subchan!1el #,etc .. ) restart at step 2 above. 

4. Disc Read/Write Step 

A. Set Switch Register as fol lows: 

SWITCH # ACTION OR CONTENT 

15 "UP" to write one sector on Di SC 

"DOWN" to read one sector from Disc. 
6-13 Track # ((6-312 octal). 
0-4 Sector # (r/J-27 octal). 



4. Disc Read/Write Step (conttnued} 

B. Press "RUN" for Read/Write to occur. If 102077 HALT 
fol lows the operation was performed successfully. HALT 102011 

means an error occurred (the DISC PROTECT OVERRIDE SWITCH 

being "OFF" can cause this). Press "RUN" for automatic retry 

of the same operation fol lowing 1020.11 HALT. 

PRELIMINARY CONSIDERATIONS 

t. Follow Disc Command sequences of slides. 69A-69F. 

2. Write configuration section so that it may be used again without 

reloading the program. 

3. Declare Read/Write Buffer starting at 1~0 octal. 

4. Turn off interrupt system to avoid trap ce I I execution etc.~. 

5. Write Disc Read/Write section such that previous operation may 

be retried on "RUN" fol lowing 102011 error HALT. 
·-----·----··----- ·------

NOTES: 

I. Applications for this program include: 

A. Patching protected areas of System Disc to correct known bugs 

or incorrect System Generation. 

B. Purging portions of Protected System Directory. 

C. Modifying System Generated 1/0 Tables for a completely 

different environment. 

D. Simple file modification 'without re-entering data or using 

Edit Directive etc ... 

2. Try some of the above applications once you are positive your 

program is debugged. 

3. How many other useful applications can you think of? 



Secti.on II~ Disk Cartridge Handling and Operation 

2 ."l GENERAL 

Magnetic disk technology provides computer users the advantages 

of random·recovery 0£ data, and overall increases in spe~d and 

efficiency in information storage. 

The disk is a precision instrument; thus, it requires more 

careful handling than other media such as tape. Thi~ is most 

clearly se~n in its relationship with the Disk Cartridge Drive. 

The read/write heads on the Disk brive float above ~he disk,· 

surfaces at 80 to 125 millionths of an inch. There is no 

actual physical contact between the heads and the disk~. This 

means that any deviation from an ultra-flat~ uniform disk (Qr 

any particle larger than about 100 millionths of an inch, which 

could be· a cigarette ash or any other kind of contaminant) could 

cause head-to~disk interference and possible damage to the Disk 

Drive and disk. 

Care must be exercised to avoid contaminants entering the disk 

cartridge and to prevent a bent d£sk due to mishandling. To 

achieve maximum usage of a magnetic disk, it is necessary to 

become familiar with the proper methods of handling and 

operation. The life of the cartridge and disk can be ext~nded 

indefinitely by observing the following procedures: 

Replace cracked, chipped or defective cartridges. 

Clean the cartridge p~riodically to remove dust 

and lint from the exterior of the housing, using 

2-1 



( 
i 

a soft, lint-free cloth dampened with 91% isop~opyl 

alcohol. CAUTION: Do not use medicinal isopropyl 

alcohols from a drug store. They often contain 

additives harmful to the disk cartridge and Disk 

Drive. 

A disk suspected of bein~ damaged ~h~uld be removed 

from operation until it can be inspected. 

Keep all foods, beverages and objects Qff the drive, 

and away from the disk cartridge. Any of these ite~s 

can cause permanent damage to eLther th~ disk or th~ 

Disk Drive, or both. 

If a cartridge has been dropped or is visibly 

damaged, do not put it into operation . 

.....----
~---- ' When a cartridge is not in use and the Drive is \ 

inoperable, remove the cartridge and close the head \ 
I 

I 
1

~·.access door on the 
contaminants do not 

--------,-·-··------- --·-·--·········· 

cartridge to ensure that dust and) 

enter it. 

Store the cartridge in an environment of 60° to 90° F 

with a relative humidity of 10 to 80 per cent. 

Do not store disk cartridges close to intense 

magnetic fields. 

Use a storage cabinet made of fire-resistent material 

with a metal door. ·The cabinet should be kept clean 

and free of dirt and other contaminants. 

2-2 



CAUTION 

Improper handling of the disk cartridge not 

only can cause disk damage but can cause 

extensive damage to the Disk Drive. 

2.2 ACCLTMATIZATION 

The disks are made of precisely machined aluminum with a· 

magnetic oxide coating. They will expand and contract with 

significant changes in temperature. If the ambient temperature 

·at the point-of-use is less than 60° or more than 90°j ~~~disk 

must be conditioned to the point-of-use temperature for a 

minimum of two hours before mounting it on the Drive. 

prevents loss of data due to a shift in track location. 

CAUTION 

Disk cartridges must be acclimatized to 

room temperature for a minimum of two hours 

before being placed on the Disk Drive to 

prevent drive damage. 

2.3 DISK CARTRIDGE LOADING 

The procedure for loading the disk cartridge is: 

This 

a. Open the tinted cover of the Disk Cartridge Drive to 

obtain access to the cartridge receiver handle. 

NOTE 

The cartridge receiver handle will not be 

operable until 30 seconds after·the Disk 
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KJ; lli IN'S 

Enclosed are notes and diagrams describing interesting facts 
about the HP 2870/l Disc Controller and Drive (IOMEC). I 
hope they are useful to you. 

Please notify me if you discover errors or if you are able 
to supply additional facts. 

Regards, 



BASIC IOMEC DISC DESCRIPTION 

The basic physical and operational specifications of the 
IOMEC disc are well known and not repeated here. A few items 
of interest are, however, discussed. 

The advantage of using a system with one fixed and one re­
movable disc is shown in Figure 1. The fixed disc is used for 
storage of "system" programs and of the non-changing data base. 

- The removable disc is then used to provide an unlimited file 
and program capability. There are two alternatives to this 
configuration: 

A. Non-removable discs allow only limited storage 
capability - expansion of disc capacity can be 
accomplished only through purchase of more drives. 

B. Removable discs allow urtlimited storage ·.capacity, 
but require that every disc also contain the non­
changing data base and"system11 programs ,(see Figure 2). 

Inspection of a disc pack shows a metal ring on the outside 
and at the bottom. The thin slots cut into this ring a-re physical 
indications of sector boundaries. All of the slots are equi­
spaced from adjacent slots, except for two - these two are close 
together and designate the start-of-track boundary. The disc 
drive senses these slot markers and is thus able to physically 
determine which sector is currently passing beneath the heads. 

A rectangular hole, covered by a spring loaded metal plate, 
can be seen on the bottom of a disc cartridge. When the cartridge 
is loaded, filtered air is forced into this opening, thus providing 
a positive pressure inside the cartridge. Thus, only filtered air 
is allowed into the cartridge and no dust particles can drift in 
through the opening for the heads. 

Figure 3 shows an IOMEC disc cross-section. Since data is 
recorded at a constant bit rate, inside tracks will be recorded 
more densely. In order to provide contant levels of magnetization 
across all tracks, it is desirable to have a slightly thinner 
coating of magnetic material near the center of the disc. This 
explains the reason for the slight tapering of the magnetic coating. 

The "attention" bits are used to signal command completion for 
all commands except the STATUS command, and appear in three situations: 

A. An "LIA COMMAND CHANNEL" inputs the attention bits for 
each of the drives (up to four). Bit N (N=0,1,2,3) 
corresponds to drive unit N; bit N true means that the 
command last issued to drive N is complete. This bit 
will be reset by issuance of a new command. The only 
exception to this is in the SEEK command, and is 
explained later. 
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B. The attention bit also appears as bit 15 of each 
drive unit's STATUS word. Bit 15 true signifies 
that the last previous command has been completed. 
Bit 15 may be reset by loading of the STATUS word 
into a computer register through the Data Channel 
and will not be set again until another command is 
issued to, and completed by, that drive unit. 

c. The attention bit also appears as the Command Channel 
Flag. The four drive units' attention bits are ORed 
tog~ther to set th~s flag. This flag·may be reset 
~nd otherwise handled in the normal ways. 

When commands are issued, and "STC" issued to the Command 
Channel, the interface card will respond only if the Control 
Flip-Flop was previously cleared - i.e., it responds only to 
the changing level. Therefore, "CLC" to the Command Channel 
is usually executed just prior to the "STC" Command. 

The error correction technique used is illustrated in Figures 
4 and 5. 16 bit words are transferred one at a time (bit parallel, 
word serial) to the disc controller. The controller converts 
these bits into a serial stream, passes the resultant bit stream 
through a cyclic code generator, and onto the disc. The cyclic 
code is recorded as the last word in the sector. During a read 
operation, the serial bit stream is picked up by the read heads, 
passed to the controller, sent ~hrough the cyclic code generator, 
formed into 16 bit words and passed word-by-word to the computer 
interface. The last word to be rBad in a sector is the recorded 
Cyclic Code and this is compared with the one generated during 
the read operation - if they are not equal, a Data Error Status 
condition will be generated. Note that data error detection 
concerns itself only with errors introduced between the controller 
and the disc surface - there is no "automatic" check on errors 
that might be introduced during the transfer between the computer 
and the controller. This subject will be covered further in the 
section on the CHECK DATA Command. 

Two things happen to the magnetic disc surface during a data 
write operation (see Figure 6). First the data is written. The 
disc surface then passes beneath two tunnel erase heads which 
narrow the actual data track width, and help to magnetically isolate 
that track from adjacent tracks. 

Data is recorded using a Manchester Code (see Figure 7). The 
advantage of this code is that the Read/Write heads of the disc 
need respond only to two frequencies - the clock frequency, and 
twice the clock frequency. Thus, the bandwidth requirements in 
the heads and associated circuitry are reduced, and more reliable 
data recovery is achieved. 

Format of the disc is shown in Figures 7 and 8. Sector gaps, 
or unrecorded areas, exist between each sector to allow an area 
for "slop" during the recording process. The recorded area of a 
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sector is a continuous bit stream, all recorded contiguously, 
and beginning with a preamble of synchronization bits. This sync 
bit preamble is a series of zero bits, a one bit, and some more 
zero bits. This allows the reading clock to adjust to the exact 
frequency of the recording clock, and to identify the correct bit 
(of the two possible) in each bit cell as the clock bit. The 
preamble is followed by address information for sector N+l - this 
consists of cylinder number, head number, sector number, and the 
protected or defective status of this cylinder. The address area 
is followed immediately by the data area for sector N, which con­
sists of 128 words. The cyclic code is the 129th word, and ends 
the sector. The cyclic code i~ generated from the bit stream 
which is the concatenation of the address and data fields. The 
reasons for the one sector separation of data areas-for each 
sector are explained in other sections of these notes. 

SEEK RECORD 

The SEEK RECORD Command initiates head positioning on a 
particular drive unit. One word of (cylinder) address information 
is set into the data channel, the Control FF is set, and the Flag FF 
is cleared. The command word is then set into the Command Channel 
Interface Card, the Control FF set, and the Flag FF cleared. The 
disc controller accepts the command and looks to the Data Channel 
Interface Card for the cylinder number. If the Data Channel Control 
FF is set, the controller reads the buffer. Note that if the 
cylinder number is not placed into the Data Channel Interface Card 
(IFC) prior to command issuance, the program must ensure that the 
Control FF in the Data Channel is initially cleared. 

The controller accepts the cylinder number, and sets the Data 
Channel Flag FF. The program responds by placing the head/sector 
number into the Data Channel IFC, setting the Control FF, and 
clearing the Flag FF. The controller responds by accepting this 
final address information and setting the Data Channel Flag FF. 
Note that the program may wait for the Data Channel Flag before 
proceeding, but that this is not required (except for perhaps 
diagnostic purposes). 

The controller now has all of the address information required, 
combines it into the Record Address Register (RAR), and the drive 
proceeds to "SEEK" to the track and sector of interest. The head­
servo mechanism moves the head over the desired track. The drive 
then waits until the sector of interest approaches the heads. 
(This is determined by counting the physical sector slots). When 
the address information of the sector of interest is 3.3 msec away 
(or approximately one sector away) from the heads, a flag is set 
on the Command Channel IFC. Note that no data transfer can actually 
take place until 6.6 msec after that flag. Thus, in Figure 8, "A" 
designates the approximate point of flag setting for sector N+l. 
This 3.3 msec is provided as a known time interval to allow the 
program to set up the next operation (e.g., READ,WRITE, etc.). If 
the Flag were to be set without regard to sector position (i.e., as 
soon as the heads had settled over the track) , then the period 
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between issuing a read or write command, and commencement of 
reading or writing could be a random variable as large as 43.3 
msec -- the variability and the possibly long delays are often 
undesirable to a programmer interested in optimizing programming 
and data transfer speeds and interactions. 

Each controller may handle up to four disc drives. Not more 
than one SEEK may be issued to a particular drive, but SEEK's to 
different drives may be overlapped. SEEK is the only command that 
may be executed in this overlapping mode. Completion of each of 
the SEEK's (up to four) will generate a flag on the Command Channel 
IFC. The program may then determine which drive generated the 
flag (and completed its SEEK) by an "LIA/B COMMAND, CHANNEL" to 
obtain the "attention" bits. The low order four bits of the loaded 
word specify which drive unit has completed its SEEK. If bit N=l 
(N=0,1,2,3) then drive number N is the one that set the Command 
Channel Flag. This attention bit will remain true for 2.6 msec, 
then go false; it will then become true again when the address 
information of the sector of interest is 3.3 msec away from the 
heads. The attention bits for a SEEK, loaded into a register 
through the Command Channel, are periodic with period 40 msec and 
duration 2.6 msec. The_ Flag on the Command Channel is set by the 
f£rst of these attention bits--but if the flag is cleared, subse­
quent attention bits will not set the flag again. Similarly, the 
attention bit appears as bit 15 of each drive's status word, is 
reset by reading the status, and is not set again by the subsequent 
periodic attention bits resulting from a SEEK. 

It is not necessary to wait for the SEEK completion flag on 
the Command Channel before issuing another command on that channel. 
The SEEK will be completed before the READ, WRITE, etc. operation 
commences and the only Command Channel Flag that appears will signal 
the completion of the entire operation. Similarly, if a SEEK is· 
issued to one drive, READ,WRITE,etc., Commands may be issued to 
other drives without waiting for the SEEK completion. 

If a second SEEK command is issued to a single drive before 
the first has been completed, head positioning does not occur, 
the Command Channel Flag is set, and the SEEK-CHECK error bit is 
set in the status word. The next SEEK command will clear the error 
condition and be executed properly. 

If a cylinder number greater than 202 (decimal) is issued to 
a drive, no head movement occurs, the SEEK-CHECK bit is set and 
a Command Channel Flag is set. 

Mechanical movement ·errors may be detected in the drive servo 
system. These will set the appropriate error bit, and set the 
Flag on the Command Channel. 

When the Command Channel Flag is set by any kind of SEEK error 
condition, the attention bit for that drive is also set, but will 
not be periodic. 

The IOMEC SEEK-time specifications are met on all units tested 
so far. Note that the sales sheet refers to access times - however, 
track to track movement does not include rotational delay time, and 
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so on. For example, a data transfer preceded by a SEEK command 
to an adjacent track would involve the following delays: 30 msec 
for track to track switching, 20 msec average rotational delay 
time, and 6.6 msec from the time the SEEK flag sets and actual 
data transfer begins -- thus, the average delay in these cir­
cumstances is 56.6 msec. 

The SEEK command may precede READ, WRITE, CHECK, REFINE, AND 
INITIALIZE Commands. In certain circumstances, the ADDRESS RECORD 
command may be used alternatively. 

ADDRESS RECORD 

The ADDRESS RECORD Command is used to change the contents 
of the Record Address Register (RAR) for a particular drive unit. 
Issuance of the command proceeds like that of a SEEK command, 
with three exceptions: 

A. The command code is different. 

B. The command code does not require a drive unit 
designation. This is one of the two exceptions 
to the standard command word format. 

C. A Flag will be returned through the Command Channel as 
soon as the new RAR has been formed. There is no 
waiting for the addressed sector to be 3.3 msec 
away before setting that Flag. 

This command may be useful in decreasing latency (rotational) 
delays, if the heads are already positioned above the desired cylinder. 
If the track number in the RAR is changed, no head positioning takes 
place, and any attempt at READing, etc~, will fail. However, if 
only the head and/or sector number is changed, no head repositioning 
is required, and READing, WRITEing, etc may then proceed onto the 
addressed sector. Note that the SEEK command does not have to be 
issued. 

If the SEEK command is used to change the RAR, an average 
rotational delay of 20 msec occurs before setting of the Command 
Channel Flag, and an.additional 6.6 msec will pass before.data transfer 
begins. However, if an ADDRESS RECORD Command is issued, followed 
immediately by a READ Command, an average of only 20 msec will 
pass before data transfer begins. If a WRITE Command follows the 
ADDRESS RECORD Command, an average delay of 23.3 msec would occur. 
The reasons for these delays will become clearer in the sections 
dealing with the READ and WRITE Commands. 

The ADDRESS RECORD Command may be used in lieu of the SEEK 
Command in all cases, subject to the restrictions explained above. 

If a multiple SEEK has been performed on several (up to four) 
drive units, it will be necessary to make the RAR conform to the 
address of the drive to be processed (e.g., READ) first (i.e., the 
drive which is first to complete its SEEK). The ADDRESS RECORD 
Command is the most efficient way to accomplish this. 
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WRITE DATA 

The WRITE DATA Command usually follows a SEEK or ADDRESS 
RECORD Command, but it may follow any other command as long as 
the RAR contains the correct address information, and the heads 
are positioned properly. Because of the timing considerations 
during data transfer DMA is always used. 

Programming of the WRITE Command proceeds as shown in Figure 
11. Note that the Data Channel Flag must be set prior to initiation 
of data transfer, to ensure that no spurious data is transferred. 
If this is not done, one bad word will be output, and the last 
word of the desired data will be missed. 

Execution of the WRITE Command by the controller proceeds with 
the controller comparing the RAR with the sector position as 
established by the physical sector slots. When the address infor­
mation pertaining to the sector to be written arrives· beneath the 
head, it is read. If writing is to proceed, the following con­
ditions must be satisfied: 

A. The address info read must compare with the RAR; 

B. The address plus data field is cylic checked and 
must be okay; 

c. The defective cylinder bit must not be set; and 

D. The protected cylinder bit must not be set, unless 
the OVERIDE SWITCH is ON. 

If any of the above conditions are not met, writing will be 
inhibited, appropriate STATUS bits set, and the Command Channel 
Flag set. 

If writing is to proceed, the sector address in the RAR is 
incremented by one. This address information, along with the 
protected bit status of the previous sector, will be written into 
the next sector address field. The data is appended and written 
immediately after the address information. 

These are two reasons for writing the address information for 
a sector in an area disconnected from the data for that sector: 

A. The address information must be read and checked 
before writing is allowed to begin; and 

B. The data is contiguous to the address information, and 
thus, when the data is written the address information 
must be rewritten. If address and data were io be 
kept together, it would not be possible to read and 
check the address, and then rewrite it, unless there 
were two sets of heads - the alternative is to separate 
the address and data areas. 
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When the DMA word count has been satisfied, and the current 
sector has completely passed beneath the heads, the Flag will be 
set on the Command Channel. The controller senses the completion 
of DMA data transfer by a "time-out." If the next sequential data 
word is not transferred to the controller within a windowed limit 
(approximately 19 to 26 microseconds), the controller concludes 
that data transfer is complete, and writing will halt at the end 
of the present sector. If the DMA attempts to transfer another 
word, or if the Control FF is set on the Data Channel IFC, after 
the window has passed and before end-of-sector is encountered, 
then the Overrun Error status bit will be set, and the Command 
Channel Flag set at the end of the present sector. 

If some error is detected in the generation of the cylic code, 
the Data Error status bit is set, writing halts, and the Command 
Channel Flag is set. 

If a DMA word count of zero is specified, one sector will be 
written with all zeros. If the word count is less than 128, the 
required number of words will be written into one sector, zeros 
used to fill the remaining spaces, and the cyclic code written 
at the end. If exactly 128 words are specified, one sector with 
cylic code will be written. If more than 128 words are specified, 
writing will automatically proceed into sequential sectors. 

Data transfer must be suspended as the address information is 
written into each new sector. Writing will continue until the word 
count is satisfied, or until the end of a disc-cylinder is en­
countered. The drive will automatically switch from the top disc­
head to the bottom disc-head and continue writing, with no rotational 
delay. Switching will not, however, occur from the head of one disc 
to the head of another. Thus, a maximum of 24 sectors may be trans­
ferred in a continuous stream. If an end of disc-cylinder is en­
countered before the DMA word count has been satisfied, data transfer 
will halt, the End-of-Cylinder status error bit set, and the Command 
Channel Flag set. 

READ DATA 

As in the WRITE Command, the READ Command utilizes DMA and 
must be preceded by the proper addressing and positioning commands. 

Programming of the READ Command proceeds as shown in Figure 12. 
Note that the Data Channel Control FF must be set, and the Flag 
FF cleared prior to starting the DMA. This ensures that only valid 
data is transferred into core. If these conditions do not exist 
when DMA is begun, one bad word will precede the disc data, and 
the last word of interest from the disc will be missed. 

Execution of the READ Command begins with the RAR automatically 
incrementing its sector address by one. The drive then counts 
physical sector slots until the sector of interest is beneath the 
heads. The address and data information is then read - they are 
both read because there is no separation between their respective 
recorded bit streams, and thus, no time to check for address validity 
prior to accepting the data. 
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For a read operation to be considered successful, the following 
conditions must be satisfied: 

A. The address read must compare with the RAR; 

B. The defective cylinder bit must not be set; and 

C. The cyclic code written at the end of the address 
plus data field must compare with the one generated 
during the READ operation. 

If any of the above conditions are not properly satisfied, 
reading continues to the end of the current sector and halts, the 
appropriate error bit is set, and the Command Channel Flag is set. 

Data transfer completion and timing errors are handled by the 
controller as during the WRITE Command. If the word count is not 
a multiple of 128, data transfer ends at the satisfaction of the 
OMA word count, the rest of the sector passes beneath the heads 
and is cyclic checked by the controller, anrl the Command Channel 
Flag is set. 

The RAR sector address is automatically incremented until the 
DMA word count has been satisfied, subject to the same restrictions 
described in the WRITE Command. If multiple sectors are being read, 
data transfer must, of course, be suspended while the address infor­
mation in each sector is read. 

CHECK DATA 

The CHECK DATA Command checks the recoverability of data 
already written onto the disc. Only errors occurring in the trans­
fer of data from the controller to the disc will be detected -
no detection of errors occurring in the transfer of data from the 
computer to the controller will be found. The only method of de­
tecting the latter type of error is to read the data of interest 
immediately after writing, and to compare them word-by-word -
a core and time consuming procedure .. The CHECK DATA Comman<l, 
therefore, is a technique that checks against only some kinds of 
errors,but in an efficient manner. 

Programming of the CHECK DATA Command-proceeds as in Figure 13. 
Note that, in addition to cylinder/head/sector information, a 
sector count is also required - this i~ expressed as a positive 
number and is output through the Data Channel. 

Execution of the CHECK DATA Command by the controller and 
drive proceeds exactly as the READ Command, except that no data 
is transferred over the Data Channel. Each sector is cyclic 
checked - this, along with the address checking, is the full 
extent of the check. 

The Command Channel Flag will be set when the sector count 
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has been satisfied, or when errors are detected. 
timing error can occur. 

REFINE SECTOR 

No data transfer 

The REFINE SECTOR Command is an error recovery operation. 
However, it should be used only after other error recovery 
techniques have been attempted - e.g., re-read, move heads and 
re-read, etc. 

Programming of the REFINE SECTOR Command is illustrated in 
Figure 14. Note that no provision is made for specifying a 
word count or a sector count. Only one sector may be "refined" 
per command, and that will be the sector specified in the RAR. 

Refining a sector consists of a tunnel erase over the sector 
specified. This has the effect of (perhaps!) lessening "cross­
talk" from adjacent tracks. Note that it may also have the effect 
of partially erasing adjacent tracks, and should be used cautiously 
and only as a last resort. 

During a REFINE SECTOR, no transfers through the data channel 
occur. Because no address check is made, no address error can 
occur. 

The Flag will be set on the Command Channel when the tunnel 
erase of the single sector is· complete. 

STATUS CHECK 

The STATUS CHECK Command allows a 15-bit status word for one 
of the disc drive units to be loaded in through the Data Channel. 

Programming of the command is illustrated in Figure 15. 
The Data Channel is prepared for a~ceptance of the status word by 
setting the Control FF. The Data Channel Flag is cleared in 
preparation for controller response. The STATUS CHECK Command 
is the only command that signals its completion by setting the 
Data Channel Flag. The Command Channel Flag will not be set. 
When the Data Flag is set, the status may be loaded into a computer 
register through the Data ~hannel. 

The STATUS CHECK Command may be used at any time, and is often 
used following commands. involving data transfer. Note that if 
an error is detected during data transfer, the ·Command Channel . 
Flag will be set, and the DMA may be "hung-up" with an unsatisfied 
word count. Attempting to obtain the status through the Data 
Channel will result in the interception of the Device Response 
Flag by the DMA, resetting of the Control FF, and reclearing of 
the Flag FF. Thus, although the status will be properly loaded 
into the Data Channel Interface Register, no Flag will ever be 
seen as "set" by the checking program. To allow the Flag to 
come through and be seen in these circumstances, it may be 
necessary to clear the DMA (e.g., STF 6) before proceeding with 
the STATUS CHECK Command. 
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The step of ensuring that DMA is cleared is not shown in the 
STATUS Command programming example. However, any driver written 
for this disc must consider the DMA "hang-up" problem when checking 
status. 

INITIALIZE DATA 

The INITIALIZE DATA Command must be used before any other 
reading from or writing onto a particular disc cartridge may occur. 
It may also be used for subsequent protecting/unprotecting, or 
flagging as defective of particular disc cylinders. 

Programming of this command proceeds much like the WRITE Command. 
Note, however, that this is one of two commands which vary in command 
word format. If bit 8 is set, the sectors to be initialized will 
be flagged as defective. If bit 9 is set, those sect~rs will be 
flagged as protected. If both bits 8 and 9 are set in the command 
word, only the defective bit will be written onto the disc. Entire 
cylinders must be flagged if any sector within that cylinder is 
to be flagged. Cylinder is defined here, as in the interface manual, 
as two tracks, both on the same disc; cylinder is not defined in 
the conventional manner as the 4 tracks on both discs. 

Command execution is performed by the controller much as it 
executes the WRITE Command, but with one notable exception. Since 
the disc may be blank before the execution of this command, there 
is no written address information to check. Therefore, the RAR 
sector address is incremented by one, and writing.of addresses, 
cylinder flags, and data proceeds. 

The OVERIDE SWITCH must be ON, or the command will not execute. 

A good programming technique for defective cylinders is to 
rewrite those cylinders, using the INITIALIZE DATA Command, as 
those cylinders are discovered as defective. The defective bit 
must be set in each of the sector addresses in that cylinder, and 
the address of the alternate cylinder written as the first word 
of each sector. A program looking for data in a given cylinder 
will discover the defective bit set, but should be able to 
successfully read at least one of the sectors, thus obtaining the 
alternate cylinder address. 

STATUS WORD BIT DEFINITIONS 

These notes on Status word bit definitions mention. only exceptioni 
or clarifications of the Interface Manual descriptions. 

BIT ~ 
ANY ERROR "any error" is somewhat of a misnomer. 

This bit is set when any other bit in 
the Status word is set, with the exception 
of bits 2,7, and 15, and sometimes 3. 
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BIT l 
DATA ERROR 

BIT 3 
FLAGGED 
CYLINDER 

BIT 4 
ADDRESS ERROR 

Can be set by cyclic code checks. 

Set if cylinder being processed is protected 
or defective; check bit 4 to determine 
which. See Figure 17 for clarification 
of whether bit ~ may be set or not set. 

See Figure 17. 
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