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.06 Stack Switching Module: 

switch_stack 

BL. System Initialization 
o. Overview of System Initialization 
1. Multics System Tape 

.01 Format 

.02 Contents 

.03 Multics System Tape Generator 

.03A Addendum to BL.1.03 

.04 System Multics Tape Editor 
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.01 Segment Loading Table 
.02 Segment Loading Table Manager 
System Configuration Table 
.01 Major Module Configuration Table 

Ini t ia 1 izer 
.02 System Communication Segment 

Ini tia 1 izer 
.03 Initialization Constants Table 
.04 Software Parameter Table 
.05 Hardware Configuration Checker 
Bootstrap Initializer 
.oo Bootstrap Initial izer--Overview . 
.01 Bootstrap Initializer--Part 1 
.02 Bootstrap Initializer--Part 2 
Multics Initializer 
~00 Overview of Multics Initial izer 
.01 Initializer Control Program 
.02 Fault Handling during Initialization 
.03 Interrupt Handling during 
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.04 Process Exchange during 

Initialization 
.05 RSW - Reading Processor Data 

Switches 
.06 Fault-Interrupt Utility for 

Initialization 
.07 Printer I/0 During Initialization 
.01 Segment Loader 
.02 Tape Reader 
.03 Core Control Initializer 
Initialization Linkage 
.oo Overview 
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.02 Pre-1 ink-2 
.03 OBI-- Initialization Datmk 
Hardcore I/O Initialization 
Fault and Interrupt Initialization 
.01 Fault Initializer 
.02 Interrupt Initializer 
File System Initialization 
• 00 File System Initialization 

( Introduction) 
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.01A Updating of BL.10.01 
.02 Part 2 
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.03 Part 3 
.04 File System Device Configuration 
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.05 build_template_pds 
Summary of Error Stops During Multics ., 
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BM. System Operation 

BN. 

1. Overview 
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.01 System Operator Actions 

.02 System Operator Responsibility 
3. Operation of Detachable Devices 

.01 Detachable Device Registry 

.02 Detachable Device Operator 
4. System Logs 

.01 on.:.ll ne Log 

.02 System Operation Log 
• 03 User Log 
.04 Trouble Log 
.05 Secondary Storage Backup Log 

5. Record Equipment Operation 
.00 Overview · 
.01 Printed Output 
.02 Card Output 
.03 Card Input 

6. Encapsulated GECOS 
7. Computer to Computer File Transfer 
8. Multics Bootloading Procedures 
9. Shutdown and Wired_shutdown 

The EPL Compiler 
o. Overview 

.oo EPL ccimpiler Documentation 
1 • 
2. 

3. 
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Use and Maintenance of EPL in Multics 
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.01 Program Description 
.02 Descriptor of Macro Calls Produced 

by Pass 1 
Pass 2 
.01 Program Description 
.02 Description of EPLBSA Code Produced 
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TMG and TMGL 
.00 TMG Overview 
.01 How to Create and Use a TMGL 
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.02 TMGL 
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01/19/68 

10/04/67 . 

02/09/68 
07/03/68 

06/21/67 

01/26/67 

02/24/67 

03/07/67 

02/24/67 
04/17/67 
05/12/67 



MULTICS SYSTEM-PROGRAMMERS' MANUAL SECTION STABLE PAGE 15 . ·~. 

BN. 5. 

6. 

7. 

8. 
9. 

Global Strategies in EPL 
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.12A Erratum for BN.7.12 
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.13A Erratum for BN.7.13 
• 14 catstr 
• 14A Erratum for BN.7. 14 
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.16 bsfx 
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Efficient Use of EPL 1 
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.018 Corrections to BN.10.01 
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.01 System Pricing Routines 
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.DO Overview 
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BO. 6. Accounting Adjustments 
.oo OVe·rview 
.01 Complaint Frame 
.02 Complaint Collection Procedure 
.03 Complaint Adjustment Procedures 

7. Auditing Trails 

BP. Specifications for the Multics PL/I Compiler: 
o. Multics PL/I Comp!ler: General · 

Specifications I 

.oo Summary of Multics PL/I Compiler 
Specifications 

.01 PL/I Implementation Dependent 
definitions 

.02 Chanles to the PL/1 Language 

.03 Spec a 1 Bui 1 t-In Functions · 

.03A Correction to PL/I Built-in 
Clock Function 

.04 Multics Subroutine Calls Useful 
to the PL/I Compiler 

1 • Dictionary of Run Time Routines . 
2. Data Representation and Referencing 

.01 Data Representation · 

.02 Accessing, Specifiers, and Dope 
3. Blocks and Internal Procedures 

.oo Implementation of PL/I Blocks 
PL/I .01 Synthetic Epi 1 ogue Procedure for 

4. Storage Classes and Management 
.00 Implementation of PL/I Storage 

Classes 
.01 Data Segment Grower (datmk_) 
.02 Procedures for Dynamic Storage 

5. 
Manalement 

On Condit·. on Handling 
.00 Handling of On-Conditions 
.01 Standard Trap Cells 
.02 Standard Fault Cells (Overflow, 

Divide Check, Null Pointer) 
.03 Programmer Defined Conditions 

6.· String Manipulation 
.01 PL/I String Operations 
.02 The Substr Built-In Function 
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7. Input-Output 
a. Math Library 
9. Miscellaneous PL/1 Statements 
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BQ. Systetn Control 
o. Overview of System Control 
1. System Processes 

.01 System Control Procedure 

.02 List of System Processes 

.03 Ring_l_error for Interim Multics 
2. User Control 

.00 Overview and Terminology 

.01 Answering Service 

.02 Communications Line Management Module 

.03 User Control Processes 

.04 Absentee Monitor Process 
3. User Process Groups 

.00 Overview 

.01 Overseer Procedure 

.02 Absentee User Process Groups 

.03 Stop Procedure 

.04 Start Procedure 

.05 Save and Resume 

.06 Quit Inhibition . 
• 07 Process Group Creation and 

Destruction 
4. User Identification Data Bases 

.00 Overview 

.DOl\ Appendix to BQ.4.00 

.01 Dedicated Console List 

.01A Changes, BQ.4.01 

.02 Personnel List 

.02A Changes, BQ.4.02 

.03 User Profile 
5. System Load Control· 

.00 Load Control Overview 

.01 Process Group R~nking 

.02 Ranking Pol icy · 

.03 Initial Load Control 

.04 Command to force Users Off System 
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.04 Event Channel Manager 

.05 Interprocess Group Event Channel 
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.09 Event Channe 1 Manager Primitives and 
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• 1 0 Interprocess Communication Utility 

Package 
7. Shared Data Interlocking 

.00 The Locker Facility 11/15/67 

.OOA Appendix to 80;7.00 01/12/68 
8. Absentee Computations 

.oo Introduction to Absentee 
Computations . 05/15/68 

.01 Overview of the Absentee Monitor 05/15/68 

BR. The Test and Diagnostic System i 

o •. Overview 
.oo Overview of Test and Diagnqstic 

Documentation 11/25/66 
.01 Test and Diagnostic Philosophy 12/06/66 

1. The Initial Test and Diagnostic System 
.oo Overview of Off-Line Test and 

Diagnostic System 11/30/66 
2. On-Line Test .and Diagnostic Operation 

.00 Overview of On-Line Test and 
Diagnostic Operation 12/06/66 

3. Built-in Diagnosis Tools 
.01 Hardcore Ring Unrecoverable Condition 

Handler 11/17/67 
4. General Hardware Debugger . 

' .oo General Hardware Debugger Overview 
• 01 Segment Selection and Creation 
.02 Segment Editing and Display 
.03 Prolram Activation and Control 
.04 Fau t Intercept ion and Handling 
.05 Specia 1 Topics 

BT. Dedicated Resource Management 
0. Overview of Dedicated Resource 

Management 03/04/67 
1 • Resource Assignment 

.00 , Overview of Resource Assignment 

.o 1 Ass i~ner 

.02 Perm1ssion Files 

.03 Assignment Log 
2. Detachable Media Management 

.00 Overview of Media Management 
02/07/68 .01 Summary of Media Management Functions 

.02 Media Request Manager 02/07/68 
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BT. 3. Reservations 

BV. 

.00 Overview of the Reserver 

.01 Summary of Reserver Calls 

.02 The Interim Reserver 
4. Dedication of Shared Resources 

.01 Mu 1 t i leve 1 Storage 

.02 Control of Response Quality 

.03 I /.0 Channe 1 Capacity 

.04 Shared Resource Usage Prediction 

Maintenance Tools and Information 
1. Bootload Operating System (BOS) 

.00 Overview 

.OOA Appendix to BV.1.00 

.01 BOS Bootload Command 

.02 BOS Dump Command 
~03 BOS Snapshot Generator 
.04 BOS Snapshot Restore 
.05 BOS Patch Command 

2. Segment-Usage Metering 
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4. MST Checker 
5. Avoiding Unbindable Segments 
6. Stgop_ Discussion 
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.o Introduction 10/28/68 
.1 Interfaces 

.00 GE-645/DEC 338 Interface Procedure 10/28/68 

.01 1 Ring 0 Communic'ation Segment 10/28/68 
.2 GE-645 Core Memory 11 XRAY 11 Program 
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.3 · The Graphic Display Monitoring System (GDM) 

.00 Overview 10/28/68 

.01 11 GDM Cookbook" 10/28/68 

.02 Command arid Error Summary 10/28/68 

.03 Creating Display Templates 
.4 Multiple User Simulator Package 

BX. Commands 
o. Philosophy and Standards 

.00 Overview: Use of Commands 
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.01 Standards for Command Writing 
1. Multics Command Language 

.oo Multics Command Language 

.OOA Appendix for BX.1.00 
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BX. 20 
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The Listener and the She 11 
oOO The She 11 
0 01 She·11 Punctuation Characters 
o 02 Listener Procedure 
User Process Control 
.01 Login, Prolog 
• 02 Password 
.03 Subsystem 
.04 Logout 
• 05 Save:, Resume 
.06 Quit 
o07 Absentee 
.08 Change Login ID 
.09 Quit absentee 
.10 ContTnue 
.11 Cancel 
Commands for Absentee Computations 
I/O Commands 
.01 Ioca 11 
Prpgramming Languages 
• 01 The f 1 C011111and . 
.01A Change to BX o 7. 01 
.02 The. FORTRAN Command (old BX.6.01) 
• 03 The E PLBSA Command 
.04 The EPL Command 
.05 Expand 
• 06 The BC PL Command 
File System Commands 
• oo Overview of File System Commands 
.01 List, files, status Commands 
.02 Acl Modification Commands 
.03 Listacl Commanq 
.04 Link Command 
.05 Unlink Command 
.06 Branch Command 
.07 Remove Command · 
.08 Rename Command 
.09 Addname Command 
• 1 0 De 1 name Command 
.11 Copy Command 
o12 Movebranch Command 
• 13 Chasepath Command 
.14 Working Directory Table Commands 
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• 14A Interim Change_wdir (old BX.8.12A) 
.15 Map_dir (old BX.8.11) 
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BX. 9. File Printing and Editing 
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.02 Print a Segment in ASCII 05/21/68 
.03 Request 
.04 Archive Command 06/11/68 
.04A Erratum to BX.9.04 09/13/68 
.05 Print link info 07/12/68 
.05A Corrigendum to BX.9.05 09/20/68 

10. Debugging Aids, General 
.oo Interactive Debugging Aids 06/07/66 
.OOA Interactive Debugging Aids for 

Initial Mu1tics 07/18/68 
.01 Probe 06/07/66 
.02 Tracer 06/07/66 
.03 Breaker 06/07/66 
.04 Monitor 06/07/66 

11 • Documentation 
.02 Describe 
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.04 Get mai 1 

12. System Options 
.oo The Use of Options in Multics 01/18/67 
.01 Representation of Options 01/26/67 
·.o2 Option, Delopt, Printopt 01/23/67 

13. Using the Search Module 
.oo User Search Control 01/18/67 
.01 Search Module Vocabulary I 01/26/67 
.02 Checkru1e 
.03 Enforce 
.04 Find Path Name for Ca 11 Name 01/23/68 

14. Segment Binding 
.01 The Binder 08/26/68 
.01A Appendix to BX.14.01 08/26/68 
.02 The Post Binder 08/26/68 
.02A Appendix-to BX.14.02 08/26/68 

15. Operator Commands 
.oo Overview of Operator Commands 01/05/68 
.01 Login and Quit Responders 01/23/68 
.01A Errata for BX. 15.01 05/03/68 
.02 Operator Confirmation Command 05/03/68 
.03 Procedure for Monitoring 

Operator Functions 01/24/68 
.03A ~rrata for BX.15.03 05/03/68 
.04 Operator Function InitiaUzers 01/24/68 
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.06 Startup 04/10/68 
.07 Shutdown 12/29/67 
.08 Line Configuration Commands 05/06/68 
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Using GECOS Programs in Multics 
.00 Using GECOS programs in Multics 
.01 GECOS segment loader for Multics 
.02 GECOS master-mode entry simulator 
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.04 Using the GECOS version of FORTRAN IV 
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.00 Overview , 
.01 Macro Processor 
.02 Macro Command 
.03 Macro_arg, Create Control Commands 
.04 Iterate Control Command 
.05 Conditional Control Command 
.06 Setvalue, Value Control Commands 
.07 Include, End_include Control Commands 
.08 Concatenate Control Command 
System Maintenance Commands 
Miscellaneous Commands 
.01 Echo 
.02 Time 
.03 Flush 
.04 Nothing 
Interim Facilities 
.01 tape_in 
.02 tape.out 
.03 op -
.04 ctss aarchv 
.05 mspeek 
.06 dump 
.07 dls an 
.08 adjust 
.DBA Corrigendum to BX.99.08 

BY. Library 
o. Standards for System Library Procedures 

.01 Library Namin~ Conventions 
1. Standard Math Rout1nes 
2. file System· Routines · 

.oo Overview of File System Library 
Procedures 

.d1 Command and File System Interface 

.02 File System Error Codes 

.03 File System Command Error Handling 

.04 Setpath, entryarg 

.05 ACL Interface 
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.08 Star Convention Handler 
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Segment I/O Routines 
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.01 allocate_~ freen_ 1 areamk_ 
.02 blk_eql 

I 

09/28/66 
06/23/67 

06/23/67 
05/06/68 
09/19/68 
08/20/68 

05/26/67 
05/26/67 
06/30/67 
05/26/67 
05/26/67 

1 05/26/67 
07/19/68 

08/21/67 
12/07/67 
07/18/67 
07/18/67 
08/04/67 
07/18/67 
07/18/67 
07/19/67 
07/19/67 
07/19/67 

11/09/67 
11/09/67 
11/09/67 
11/03/67 

12/13/67 

11/17/67 
05/03/67 
05/03/67 
04/18/68 
12/29/67 

08/29/68 
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BY. 17. 

18. 

21. 

99. 

Procedures to Return Directory 
Path Names 
.a1 Return Working Directory Path Name 

(Old BY.2.aS) 
.a2 Return Process Directory Path Name 
.a3 Return Process-Group Directory 

Path Name 
.a4 Return Library Directory Path Name 
.as Return Calling Directory Path Name 
Procedures to Return System Information 
.a1 Return Process Id · 
.a2 Return Process-Group Id 
.a3 Usa~e_values . 
Programm1ng Language-Related Procedures 
.a1 expand_seg 
Procedures for Interim facilities 
.a1 find m dir 
.a2 find:12_dir 
.a3 print_dbrs 
.a4 get_dbrs 
.as ring_a_peek 
.a6 mdump 

BZ. Languages 
1. EPL 
2. EPLBSA 

3. 

4. 
s. 
6. 

7. 

.aa . EPLBSA Overview 

.a1 EPLBSA Expressions and Literals 

.a2 EPLBSA Pseudo-Operations 

.a3 EPLBSA Machine Operations 
(Old BX.S.a3) 

.a4 EPLBSA Multiple Location Counters 
and Multi-Segment Assembly 
(Old BX.S.a4) 

MAD 
.a1 The Multics 
fORTRAN lY. 
fL/1 
BCPL 
• aa OVerview 

MAD Lan_guage 
I 

.a2 BCPL-Multics Library Routines 

.a2A Additions and Arrmendments to BZ.6.a2 

.a3 'Accessing the Multics BCPL Compiler 

.a4 
POPS 
.aa 
.a1 
.a2 

Through MRGEDT 
Code Generation 

Overview 
Implementation 
Specific POPS 

a3/a4/67 
11/17/67 

11/17/67 
a1/23/68 
a1/23/68 

11/17/67 
11/17/67 
a7/17/68 

a5/23/68 

a5/27/68 
aS/27 /68 
aB/19/68 
a8/19/68 
a9/a6/68 
09/1a/68 

03/a7/68 

a9/a8/67 

a2/2a/68 

06/18/68 
a6/18/68 
a9/2a/68 

' 
a7/12/68 
a7/12/68 

, a/28/68 
a8/16/68 
a8/16/68 
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BZ. 8. 
Lexical Analysis 
Error 
Syntactic Analyzer 
Macro Expander 
Debugging Aids 
Expression Parsing 
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PL/1 
.01 
.02 
.03 
.as 
.06 
.07 
.08 Declaration Parsing and Processing 

• 10/25/68 
.08/19/68 
08/30/68 
08/29/68 
08/29/68 
09/05/68 
09/12/68 

\ 

I 
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.QJ.g Number (Date) ~Number 

B£.5.05 10/22/65 BE.5.09 
BG .• 18.00 05/27/66 BG. 15.00 
BG. H3. 01 06/03/66 BG. 15~01 
BG. 18.02 06/08/66 - BG. 15.02 
BN.3.;03 07/13/66 BE.1.03 
BN.3.05 07/05/66 BE.1.04 
B0.2 10/10/66 BO.O 
80.3.00 10/28/66 80.1.00 
80.3.01 10/31/66 80.1.01 
80.3.02 12/07/66 so. 1 .02 
80.3.06 10/21/66 80.1.06 
BY.3.01 03/31/67 BY .4.02 
BQ .6.01 03/13/67 BQ. 6.02 
B£.7.04 03/01/66 BN.8 
BY.2.05 03/04/67 BY. 17.01 
BF.10.01 08/14/67 BF.2.31 
BX.5.03 03/07/68 BZ.2.03 
BX.5.04 09/08/67 BZ.2.04 
BX.5.05 01/17/68 BX.7.03 
BX. 6.01 05/03/68 BX.7.02 

*BE. 13 11/22/66 BW.2 
*BJ.1.03 11/10/67 BJ.1.06 
*BJ.1.04 11/03/67 BJ.1.06 
*BJ.1.06 11/17/67 BJ.1.07 
*BJ.2.00 (BJ. 1 .00) 02/20/67 BJ.11.00 

. *BJ.4.02 02/06/67 BJ. 13.06 
*BJ.4.03 07/19/67 BJ.5.03 
*BJ.4.05 07/19/67 BJ.5.04 
*BJ.5.oo 03/20/67 BJ. 13.00 
*BJ. 5. 01 03/24/67 BJ. 13.01 

. *BJ .5 .02 03/24/67 BJ .13 .02 
*BJ .5.03 (BJ .5 .02) 09/27/66 BJ.13.03 
*BJ.5.04 03/23/67 BJ.13.04 
*BJ.5.05 03/24/67 BJ. 13.05 
*BJ.7.03 06/16/67 BJ.8.05 
*BJ.8.01 11/03/67 BJ.11.01 
*BJ.8.02 11/03/67 BJ. 11.02 
*BJ .. 8.03 11/03/67 BJ.11.03 
*BJ.8.04 11/03/67 BJ.i1.04 
*BJ.8.05 11/03/67 BJ.11.05 
*BJ. 9.;01 11/03/67 BJ.12.01 
*BJ.9.02 11/13/67 BJ.12 .02 
*BJ.9.03 11/10/67 BJ. 12.03 
*BX.8.11 05/11/67 BX.8.15 
*BX.8.12 05/03/68 BX.8.14 
*BX.8.12A 05/09/68 BX.8. 14A 
*BY .2.03 04/03/67 BY .2. 12 
*BY.2.06 05/12/67 BY .2. 13 

* '"dicates change from last issue of Table of Contents 




