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4. TMG and TMGL 

.oo TMG Overview 

.01 How to Create and Use a TMGL 
Compiler 

.02 TMGL 

.02A Index and Errata for BN.4.02 
5. Global Strategies in EPL . 

.oo Overview of Global Strategies 

.01 Implementation of EPL Blocks 

.02 Implementation of on-Conditions 
in EPL -

~. Loca 1 Strategies in EPL 
.oo Overview of Local Strategies 
.p1 Overall Program Organization 
.02 Declarations and Data Organization 
.03 Expression Evaluation 
.04 The begin. procedure. and entry 

Statements 
.os The do Statement 
.06 The 1'1 Statement 
.07 The on. signal. and revert Statements 
.08 Miscellaneous Statements (allocate. 
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7. The EPL Run:.. T me Lib-rary 
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.10 movstr 
.10A Erratum for BN.7.10 
.11 andstr_ 
.11A Erratum for BN.7.11 
.12 strcmp_ . 
.12A Erratum for BN.7.12 
.13 index_ 
.13A Erratum for BN.7.13 
.14 catstr 
.14A Erratum for BN.7.14 
.15 size 

8. EPLBSA (Old BE.7.04) 
9. Efficient Use of EPL 

.oo A Programmer~s Guide to Efficient 
Use of EPL 

.01 The Efficient Accessing of Data 

.01A Appendix to Section BN.9.01 

.02 Conditions that Necessitate Dope 
10. Some Notes on Object Code 

.·oo A Primer on EPL-compi led Object Code 

.01 An Example of EPL String Manipulation 

.01A Appendix to 8N.10.01 

.018 Corrections to BN.10.01 

.02 An Example of the Use of EPL 
Adjustable-length and Varying-length 
Strings 

.02A Appendix to BN.10.02 

Resource Usage Acc0unting and Administration 
o. Overview of Resource Usage Accounting 

and Administration (old 80.2.00) · 
1. Resource Expenditure Metering 

.00 Overview of Metering (old 80.3.00) 

.01 Processor Usage Metering 
. (old 80.3.01) · · 

.02 Cqre Residence Metering(old B0.3.Q2) 

.03 File Sy~tem I/0 Tra·ffic 

.04 General 1/0 Traffic 

.as Dedicated Resource Use 

.06 Secondary Storage Residence 
(old 80.3.06) 

.07 Active Meter Table 
2. Accounting Data Collection 

.01 Update_Accounting 

.02 The Account Data Segment 

.03 The Page-Accounting System Process 

.04 The Secondary•Storage-Accounting 
System Process 
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BO. 3. Pricing and Operating Policy 
.a1 System Pricing Routines 
.a2 Signon · · 
.a3 Out of Funds 

BP. 

.a4 Account Status 

.as Transfer_Funds 

.as Pool Files 

.a7 The Accounting-Transactor Interface 
4. Billing and Administration 

• a 1 B 11 ling Procedure 
.a2 Auditor 

, .• a3 External Accounting 
.a4 Allocate Resources 
.as Administrative Records . 

. s. Transfers of Resource Allotments 
.oa·· overview 
.a1 Resource Transfer Procedure 

6. Accounting Adjustments 
.aa Overview 
.a1 Complaint Frame 
.02 Complaint Collection Procedure 
.a3 Complaint Adjustment Procedures 

7. · Auditing Trails 

Specifications for the Multics PL/1 Compiler 
o. Multics PL/1 Compiler: General 

Specifications 
.ao Summary of Multics PL/1 Compiler 

Specifications 
.a1 PL/l Implementation Dependent 

definitions 
.az Changes to the PL/1 Language 
.o~ Special Built- In Functions 
.03A Correction to PL/1 Built-in 

Clock Function· · 
.04 Multics Subroutine Calls Useful 

· to the PL/1 Compiler 
1. Dictionary of Run Time Routines 
2. Data Representation and Referencing 

.a1 Data Representation 

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

.oo Implementation of PL/L Blocks 

.01 Synthetic Epilogue Procedure for PL/1 
4. Storage Classes and Management 

.oa Implementation of PL/I Storage 
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.02 Procedures for Dynamic Storage 
Management 
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BP. 5. On Condition Handling · 

so. 

.oo Handling of On-Condi tf.ons 

.01 Standard Trap Cells 

.02 Standard Fault Cells (OVerflow, 
Divide Check, Null Pointer) . 

• 03 Programmer Defined Conditions 
6. String Manipulation ... 

· .01 PL/1 String Operations 
.02 The Substr Built-In Function 

and Pseudo•Variable 
7. Input-Output 
B. Math .Library 
9. Misce·llaneous PL/1 Statements : 

Syste01 Control · ..... , .. ·. ·· .. . 
o. Overvl.aw of System·. Cont.ro 1 
1. System·Processes 

.01 srstern Control Procedure 

.02 L st of System Processes 

.03 Phase one System control Procedure 
2. User Control 
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.oo Overview and Terminelogy 11/03/67 

.01 Answering Service Procedure 06/15/67 

.02 Communications Line Management Module . 
• 03 User Control Processes 07/07/67 
.014 Absentee Monitor Process 

3. l)ser Proeess .Groups 
.oo Overview · 
.01 Overseer Procedure 
.02 Absentee User Process Groups 
• 03 S top Proeec;lu re 
.04 Start Procedure· 
.05 Save and Resume 
.06 0\Jit Inhibition 

4. User .Ieentification Data Bases 
.oo ·overview 
.o~ AppeJldix to B;> .4.00 . 
.01 Dedicated Console List · 
.01A Changes, BQ.4.01 
.02 Personnel List 
• 02A Chan~s, B;> .4. 02 
.03 User Profile 

5. System Load Control 
.oo Load Control Overview 
.01 Process Group Ranking 
.02 Ranking Policy 
.03 Initial Load Control 
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BQ. 6. lnterprocess Communication 
.oo Overview of Corrvnunication 07/20/67 
.OOA Addendum to the Interprocess 

Communication Facility 11/15/67 
.01 How to use the lnterprocess 

Communication Facility 07/21/67 
.02 Summary of Ca 11 s to Interprocess 

Communication 07/21/67 
.03 Events and Event Channels 07/24/67 
.04 Event Channel Manager 07/27/67 
.os Interprocess Group Event Channel 

Manager 07/25/67 
.06 Wait Coordinator 07/27/67 
.07 Device Signal Table Manager 07/27/67 
.08 The give-call faci 1 i ty 08/07/67 
.09 Event Channe 1 Manager Primitives and 

Channel Access Techniques 10/05/67 
• 10 lnterprocess Communication Utility 

Package 
7. Shared Data Interlocking 

.oo The Locker Facility 11/15/67 

.OOA Appendix to BQ.7.00 01/12/68 

BR. The Test and Diagnostic System 
o. Overview 

.oo Overview of Test and Diagnostic 
Documentation 11/25/66 

.01 Test an~ 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 
.oo OVerview of On-Line Test and 

Diagnostic Operation 12/06/66 
3. Sui lt-in Diagnosis Tools 

.01 Hardcore Ring Unrecoverable Condition 
11/17/67 Handler · . 

4. General Hardware Debugger 
.oo General Hardware Debug~er OVerview 
.01 Segment Selection and reation 
.02 Segment Editing and Display 
.03 Prolram Activation and Control 
.04 Fau t Interception and Handling 
.as Special Topics 
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BT. 

BY. 

BX. 

Dedica~ed Resource Management 
o. OVerview of Dedicated Resource 

Management · 
1. Resource Assignment 

.oo Overview of Resource Assignment 

.01 Assigner 

.02 Permission Files · 

.03 Assignment Log 
2. Detachable Media Management 

~00 Overview of.Media Management 
• 01 Summary of Media 'Management ·r unctions 
.02 Media Request Manager 

3. Reservations · 
.oo Overview of the Reserver 
.01 Surrmary of Reserver Calls 
.02 · The. Interim Reserver . 

4. Dedication of· Shared Resources 
.01 Multi level Storage · 
.02 Control of Response Quality 
.• 03 . I /0 Channe 1 Capac 1 ty · 
• 014 · Shared Resource Usage Prediction 

Maintenance Tools 
1 • 61JS Segment Dumper 
2. Segment•Usage Meter! ng. 

Cenvnands 
o. Philosophy and standards 

.oo overviews · Use of Corrmands 
· in Multics 

.01 . Standards for Conrnand Wrltlng 
1. Multics Conmand Language . 

.00 .Mul tics Comman.d. Language 

.OOA Appendix for BX.1.00 
2. The Listener and the Shell 

.oo The Shell 

.01 Shell Punctuation Characters 
• 02 Listener Procedure 

3. User Process Control 
.• 01. Login. Prolog 
• 02 Password 
.03 Subsystem 
.014- Logqut 
.as save# Resume 
.06 Quit 
• 07 Absentee · 
.08 Change Login ID 
.09 Quit absentee 
.1 0 ContTnue 
.11 Abort · 
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BX. 4. EPL 
S. EPLBSA 

.00 EPLBSA Ove'rview 

.01 EPLBSA Expressions and Literals 

.-02 EPLBSA Pseudo•operations 

.03 EPLBSA Machine Operations . 
• 04 EPLBSA Multiple Location Counters and 

Multi-Segment Assembly 09/08/67 
.OS The EPLBSA Command 01/17/68 

6. FORTRAN IV 
7. FL/I 
8. File System Commands 

.oo Overview 

.oOA Errata to sx.a.oo 
~01 List · . . . 
.02 Access Control Modification 
.02A. Appendix for BX.B.02 
.o3 Listacl· 
.04 Link 
.as Make_dir, Make_branch 
• 06 Rename • Addname. De 1 name · 
.07 Delete 
.08 Truncate 
.09 Move_entry 
.10 Move_file . 
• 11 Map dir 
.12 WorKing Directory Table Commands 
.13 Relate, Unrelate 

9. File Printing and Edit.ing 
.01 Context Editor 

10. 

11. 

.02 Printing a File in ASCII or Octal 

.03 Request 
Debugging Aids, General . 
.oo Interactive Debugging Aids 
.01 Probe 
.02 Tracer 
.03 Breaker 
.04 Monitor 
Documentation 
.02 Describe 
.03 Mail ' 
• 04 Get_mail 
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ax. 12. 

13. 

14. 
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16. 
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18. 
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System Options . 
.oo The Use of Options in Multics 
.01 Representation of Options · 
.02 Option1 Delopt1 Printopt 
Using the Search Module 
.oo User Search Control 
.01 Search Module Vocabulary 
.02 Checkrule 
.03 Enforce 
.04 . Find Path Name for Call Name 
Segment B.inding 
.01 The Binder 
.02 Elimination of Intra-Segment 

Links in Bound Segments 
Operator Commands 
.oo overview of Operator Commands 
.01 Login and Qul t Responders 
.02 Media 
.03 Procedure for Monitoring 

Operator Functions 
.04 Operator Function Initia.lizers 
.06 Startup 
.07 Shutdown 
Reservation Commands 
Using GECOS Programs in Multics 
.oo Using GECOS programs in Multlcs 
.01 GECOS segment loader for Multics 
.01A Addendum to BX.17.01 .oz GECOS master-mode entry simulator 
.03 Using G~P h'l Multics · 
.04 Using the GECOS version of FORTRAN IV 

in Multics · · 
Command Language .Macros 
.oo overview 
.01 Macro .Processor 
.02 Macro Conmand 
.03 · Macro_arg1 Create Control Commands . 
• 04 Iterate Control Command 
.05 Conditional Control Command 
.06 Setvalue_ Value Control Commands 
.07 Include1 End include Control Commands 
.• 08 Concatenate Control Command 
System Mainten~nce Commands 

BY. · Library . 
o. Standards f6r System Library Procedllres 
1. Standard Math Routines 
2. File System Routines 

· .oo Overview 
.01 File System Interface 
.02 Decode Basic File System Error Code 
.03 De1tree 

· .04 Preparation of Path Names and Entry 
Names Acceptable to the File System 
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BY. 2 .06 Maplevel 
.07 Get count~ Set count 
.oa Interpreting the * Convention 

(O 1 d BY • 2 • 02 ) 
.09 Obtain Pointer to Initialized 

"scratch" Area 
.10 Obtain Infonmation about Entry in 

File System Heirarchy 
3. Segment l/0 Routines · 

.01 Character String I/O for Segments 
4. Console I/O Routines 

.01 Request Handler for Interactive 
Programs 

.02 User I/O Procedures to Read and 
Write 

.03 I/O System Error Handling 

.04 Resetting Asynchronous User 
Ionames 

5. User Control Library Procedures 
.01 Create Working Process 

6. Library Procedures Used by the 
Interactive Debugging Aids 
.oo OVerview 
.01 Request Dispatcher 
.02 Symbol Table Routines 
.03 Syntax Analyzer for the Debugging 

Language · 
.04 Expression Evaluator 
.05 "Left-Hand" Expression Evaluator 
.06 Event-Watchers 

7. Data Conversion Rputines 
a. String Manipulation Routines and Data 

.01 Symbolic Reference to Non-Graphic 
Character Constants 

.02 Symbolic Reference to Unavailable 
Graphic Character Constants 

9. Option Handling Procedures 
.01 Procedures to Check Options 
.02 Procedures to Push and Pop the 

Options Stack 
.03 Procedures to Set Options 
.04 Procedures to Obtain Option Stack 

Status · 
.05 Procedures to Add and Delete Options 
.10 Phase I Option Procedures read_opt 

and read_global 
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16. 
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Extensions to PL/1 
.01 "Entry variables" in PL/1 
.02 Length Functions for PL/1 Strings 
.03 Production of the Non-Varying 

Equivalent of a String 
Error Handling Routines 
.oo overview 
.01 Seterr 
.01A Appendix to BY.11.01 
.02 Geterr 
.03 Delerr 
.04 Printerr 
.05 Unclaimed signal 
Supervisor Service Procedures 
.01 Who called 
.02 Level~get~ level~set 
.03 Signal 
.04 Condition 
• 04A Addendum~ BY. 12.04 
.05 Reversion 
• 06 Unwi nde r 
.07 Get_ring_no 
.08 Find_condition 
.09 Validate_arg 
.1 o Get_sp 
Linkage Segment Maintenance Procedures 
.oo Overview 
.01 Forcing a Link 
.02 Generate_ptr 
.03 Link change 
.04 Remove Definition 
Relative Pointer Manipulation Procedures 
System Utility Procedures 
.01 Generating Unique Identifiers 
.02 Time Conversion 
.03 Formatted Time Conversion 
• 04 Standard Checksum Procedure 
Storage Management Procedures 
.01 allocate_~ freen_. arearnk_ 
Procedures to Return Directory 
Path Names 
.01 Return Working Directory PathName 

(Old BY.2.05) 
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.01 The Multics MAD Language 
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